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VIII. Use of Minority or Women Owned Banks 
 

SPECIAL PROVISION 
 
In the spirit of Federal Department of Transportation regulations the Utah Department of 
Transportation encourages all contractors and suppliers to thoroughly investigate the services 
offered by banks controlled and/or owned by minorities or women and to utilize their services as 
deemed feasible. 

 
 
 

IX. Bid Conditions 
 

DISADVANTAGED BUSINESS ENTERPRISE (DBE) 
 
POLICY      
    
“Policy Statement” 
 

It is the policy of the DEPARTMENT to take all necessary and reasonable actions to ensure that 
DBEs as defined herein shall have equal opportunity to participate in the performance of 
contracts financed in whole or in part with US Department of Transportation (DOT) funds under 
this agreement as modified herein. 

 
“Objectives” 
 

The objectives of this policy are to: 
 

1. Ensure nondiscrimination in the award and administration of DOT assisted contracts; 
 

2. Create a level playing field on which DBEs can compete fairly for DOT assisted contracts; 
 

3. Ensure that the DBE program is narrowly tailored in accordance with applicable law; 
 

4. Ensure that only firms that fully meet 49 CFR 26 eligibility standards are permitted to 
participate as DBEs; 

 
5. Remove barriers to the participation of DBEs in Federal aid contracts; 

 
6. Assist the development of firms that can compete successfully in the marketplace outside 

the DBE program; and 
 

7. Provide appropriate flexibility in establishing and providing opportunities for DBEs. 
 
“Responsibilities” 
 

Implementation of the DBE Program is accorded the same priority as compliance with all other 
legal obligations incurred by the DEPARTMENT in financial assistance agreements with DOT. 

 
1. The Civil Rights Manager shall be the DBE liaison officer, who shall have direct, 

independent access to the Executive Director concerning DBE program matters.  The 
Civil Rights manager shall be responsible for implementing all aspects of the DBE 
program.  Adequate staff will be assigned to administer the DBE program. 

 
2. The ENGINEER is responsible for supervision of the DBE participation covered by the 

Contract. 
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DBE BID AND PERFORMANCE CONDITIONS 

 
“Obligations” 
 

The contractor, subcontractor, service provider, or supplier at any lower tier shall not discriminate 
on the basis of race, color, national origin, or sex in the performance of this contract.  The 
contractor shall carry out applicable requirements of 49 CFR part 26 in the award and 
administration of DOT-assisted contracts.  Failure by the contractor to carry out these 
requirements is a material breach of this contract, which may result in the termination of this 
contract or such other remedy as the DEPARTMENT deems appropriate. 

 
“Assurances” 
 

Each contract between the DEPARTMENT and the Contractor and each subcontract at any lower 
tier must include the following assurance: 

 
The contractor, sub recipient or subcontractor shall not discriminate on the basis of race, 
color, national origin, or sex in the performance of this contract.  The contractor shall 
carry out applicable requirements of 49 CFR 26 in the award and administration of DOT-
assisted contracts.  Failure by the contractor to carry out these requirements is a material 
breach of this contract, which may result in the termination of this contract or such other 
remedy as the DEPARTMENT deems appropriate. 

 
A. CONTRACT GOAL 
 

1. The DEPARTMENT has determined that one or more can reasonably be expected to 
compete for the work contained in the proposal for this project.  It is, therefore, the goal of 
the DEPARTMENT that DBE firms shall have an affirmative action opportunity to contract 
for the following percentage of work under this contract: 

 
a. If the indicated DBE percent of the CONTRACT DBE GOAL is greater than 0.0 

percent, complete Part A of the DBE BID ASSURANCE.  Refer to Bidding 
Requirements, Section D, Subsection 1,a, of this Special Provision.  (The 
commitment dollar amount up to the amount of the assigned goal is Race 
Conscious DBE participation.  Any commitment dollar amount in excess of the 
assigned goal is Race Neutral Participation.) 

 
b. If the indicated DBE percent of the CONTRACT DBE GOAL is 0.0 percent 

complete Part B of the DBE BID ASSURANCE.  Refer to Bidding Requirements, 
Section D, Subsection 1,b, of this Special Provision.  (Any commitment to a DBE 
is Race Neutral Participation.) 

 
   CONTRACT DBE GOAL:    4% Percent 
  
 2. GOALS 
 
  a. GOAL FOR BID EVALUATION 
 

The above entered DBE percentage is a goal for bid evaluation to determine 
responsiveness of the proposal as it relates to this specification.  Percentages for 
bidding purposes shall be calculated using dollar values and quantities as shown 
in proposals received for this project.  Bidders shall compute the percentage of 
their DBE commitment by dividing the dollar amount of subcontract work that is 
being committed to certified DBE firms by the total dollar amount of the proposal.  
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This will be the percentage of their DBE commitment to be used by the Electronic 
Bidding System (EBS) software. 
 

b. RACE CONSCIOUS GOAL 
 

DBE participation on projects that are assigned a Goal for Bid Evaluation that is 
greater than 0.0 percent is race conscious and the DBE commitment becomes a 
contract specification upon award.  The Bidder must submit with its Bid Proposal 
a DBE Commitment, prepared within the EBS software, that indicates: 

 
   (1) Name of DBE firm 

(2) Work items to be performed 
(3) Total dollar amount of commitment 

     
If the DBE commitment does not meet or exceed the assigned goal, the Bidder 
must submit with the Bid Proposal documentation of good faith efforts. 

 
c. RACE NEUTRAL GOAL 

 
DBE participation on projects that are assigned 0.0 percent Goal for Bid 
Evaluation is race neutral and does not become a contract specification upon 
award. The Bidder must take equal opportunity action to allow DBEs to compete 
for and perform on subcontracts.  Only work classifications that the Bidder will 
subcontract need to be considered in evaluating equal opportunity action in the 
bid preparation. Contacts that have been made with DBE firms regarding 
potential work to be subcontracted and the results of such contacts are to be 
submitted with the EBS prepared Bid Proposal in Race Neutral DBE 
Documentation which contains: 

 
(1) The work classifications that will be subcontracted. 
(2) DBE firms contacted. 
(3) Result of contact 
(4) Name of anticipated DBE subcontractor(s) 
(5) Anticipated work items to be performed by DBEs. 
(6) Anticipated dollar amount of subcontract(s). 

 
   NOTE: In the EBS (Electronic Bidding System):   
    Use the Quote Comparison to document item (1).  
    Use the DBE Contact Log to document items (2) and (3).  

Use the DBE Commitment to document items (4), (5), and (6).  
    

The Race Neutral DBE Documentation is required to document equal opportunity 
action and to assist UDOT with DBE reporting and DBE goal setting.    Use the 
EBS functions in above NOTE as the Race Neutral DBE Documentation. 

 
d. GOAL FOR CONTRACT PERFORMANCE 

 
The Bidder’s DBE Commitment becomes an attachment to the Bid Proposal and 
is a condition of award, and thereby becomes a contract specification.  Upon 
award, this Race Conscious DBE Commitment also becomes the minimum goal 
for contract performance. 

 
Commitments to DBEs that exceed the Goal for Bid Evaluation will be considered 
as both race conscious and race neutral.  The dollar amount of the Goal for Bid 
Evaluation will be considered to be race conscious participation.  Any dollar 
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amounts in excess of the Goal for Bid Evaluation will be considered as race 
neutral participation. 

    
It is the intent of this Special Provision that the DBE Firm(s) listed for race 
conscious participation, as a minimum level of participation, will perform to the 
extent indicated in the Bidder's DBE Commitment.   The minimum level of DBE 
participation includes: 

 
   (1) Indicated DBE firm(s), 

(2) Indicated work item(s)   (bid items), 
(3) Indicated total dollar amounts. 

 
Listed bid items shall be considered to be committed in their entirety unless 
Bidders designate otherwise in their DBE Commitment.  If the DBE will perform 
only a part of the bid item, i.e., haul only, the Bidder must indicate what part the 
DBE will perform (Partial Performance).  If the DBE will perform only a part of the 
quantity of the bid item, the Bidder must indicate the estimated quantity of the 
work to be performed by the DBE (Partial Quantity). 

 

Substitutions of DBE subcontractor(s), work item(s), or decreases of total 
dollar amount(s) as indicated in the Bidder's DBE Commitment will not be 
allowed without prior submission of written justification to the ENGINEER and 
approval of the ENGINEER and the Civil Rights Manager. 
 
After award of a contract, substitutions will not be allowed without prior 
submission of a written “hold harmless” statement from the DBE. 
 
Any change by the Contractor in the DBE Commitment requires that the 
change is approved by a Change Order. 
 
Substitution of race neutral participation in excess of the Goal for Bid 
Evaluation requires equal opportunity efforts to substitute with other DBE 
participation.   

 
 

DEPARTMENT generated decreases due to quantity changes in individual bid 
items do not require prior approval of the Civil Rights Manager—but must be fully 
justified by the ENGINEER at the conclusion of the project in the Explanation of 
Overruns and Under-runs Statement.  The ENGINEER’S justification shall show 
the total estimated quantity, the final pay quantity as shown on the final estimate 
invoice, the quantity of the under-run, and the percent of under-run of the 
individual item.  The explanation for the under-run shall include the reasons for 
the under-run and shall include as much detail as possible. 

 
e. GOAL FOR FINAL COMPLIANCE 

 
Percentages for final compliance shall be based on actual payments to DBEs.  
Over-runs and under-runs in individual contact items may require adjustments in 
the predetermined DBE percentage for a project if those items were not related 
to DBE performance.  “The predetermined percentage for a project” refers to the 
percentage of the Contractor's DBE Commitment that becomes a contract 
specification upon award. 
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B. DEFINITIONS 
            
 For the purpose of this Special Provision, the following terms are defined: 
 

1. Contract means a legally binding relationship obligating a seller to furnish supplies or 
services including but not limited to, construction and professional services) and the 
buyer to pay for them. 

2. Contractor means one who participates, through a contract or subcontract (at any tier). 
 

3. Disadvantaged Business Enterprise or DBE means a for profit small business concern. 
 

a. That has been certified to DBE status by the UUCP. 
 

b. That is at least 51 per cent owned by one or more individuals who are both 
socially and economically disadvantaged or, in the case of a corporation, in 
which 51 per cent of the stock of which is owned by one or more such 
individuals; and 

 
c. Whose management and daily business operations are controlled by one or 

more of the socially and economically disadvantaged individuals who own it. 
 

d. Whose size is limited to average annual gross receipts of $17,425,000 over the 
previous three fiscal years.  The Secretary of Transportation may adjust this 
amount from time to time for inflation. 

OR 
 
Whose size is limited to the current SBA Business size standard(s) found in 23 CFR part 121 
appropriate to the type(s) of work the firm seeks to perform in DOT-assisted contracts. 

    
 4. DBE Goals mean: 
 

a. UDOT’s annual overall goal on DOT-assisted projects for Federal fiscal year  
 

b. 2007 is 8.2 percent.  4.2 percent of the overall goal is a race neutral goal and 
reflects the level of DBE participation that would be expected absent the effects 
of discrimination.  There is an implied DBE goal on projects with no goals (0.0 
percent) that have subcontracting opportunities.  The implied goal is the percent 
achievable by equal opportunity efforts. 

 
c. 4.0 percent of the goal is a race conscious goal and reflects the level of DBE 

participation that will be achieved in response to assigned DBE goals. 
 

5. DBE Joint Venture means an association of a DBE firm and one or more other firms to 
carry out a single, for profit business enterprise, for which the parties combine their 
property, capital, efforts, skills, and knowledge, and in which the DBE is responsible for a 
distinct, clearly defined portion of the work of the contract and whose share in the capital 
contribution, control, management, risks, and profits of the joint venture to a degree 
commensurate with its ownership interest.   

 
The DEPARTMENT’s Civil Rights Office prior to bid opening must approve a DBE joint 
venture in order to be utilized for the satisfaction of contract DBE goals.  A DBE Joint 
Venture application must be submitted allowing ample lead-time for the Civil Rights Office 
to review, evaluate, and verify information provided for in the application.  An interview of 
the applicant may be necessary at the discretion of the DEPARTMENT prior to approval 
of the application.  If an interview is deemed necessary it will be scheduled at the 
convenience of all parties. 
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6. Equal Opportunity Action requires individuals to be considered on the basis of individual 

capacities and not on the basis of any characteristics generally attributed to the group. 
 

If a bidder requests or accepts bids for subcontract work, the bidder will request and 
accept bids from DBEs in the work classifications that potentially will be subcontracted. 

 
7. Good Faith Efforts means efforts to achieve a DBE goal or other requirements of this part 

that by their scope, intensity, and appropriateness to the objective, can reasonably be 
expected to fulfill the program requirements. 

 
8. Lack of Financial Fitness is a performance-based definition based solely on failure to pay 

promptly.   There is no reference to financial status or financial capability. 
 

9. Prompt Payment means payment made no later than ten (10) work days after receipt of 
payment by the Contractor or Subcontractor, Service Provider or Supplier at any lower 
tier. 

 
10. Race Conscious measure or program is focused specifically on assisting only DBEs, 

including women-owned DBEs.  UDOT must establish contract goals to meet any portion 
of its overall DBE goal that it does not project being able to meet using race neutral 
means.  To ensure that the DBE program continues to be narrowly tailored to overcome 
the effects of discrimination, UDOT must adjust the use of contract goals as follows: 

 
a. If during the course of any year it is determined that the overall goal will be 

exceeded, UDOT will reduce or eliminate the use contract goals to the extent 
necessary to ensure that the use of contract goals does not result in exceeding 
the overall goal. 

 
b. If it is determined that UDOT will fall short of its overall goal, then appropriate 

modifications in the use of race neutral and/or race conscious measures will be 
made to allow UDOT to meet the overall goal. 

 
11. Race Neutral measure or program is one that is, or can be, used to assist all small 

businesses.  UDOT must meet the maximum feasible portion if its overall DBE goal by 
using race -neutral means of facilitating DBE participation.  Race neutral DBE 
participation includes: 

 
a. Any time a DBE wins a prime contract through customary competitive 

procurement procedures, 
 

b. Is awarded a subcontract on a prime contract that does not carry a DBE goal, 
 

c. Is awarded a subcontract from a prime contractor that did not consider its DBE 
status in making the award even if there is a DBE goal. 

 For the purposes of this part, race-neutral includes gender-neutrality. 
 
 12. Regular Employee is a person who: 
 

a. Would be working for the DBE firm on any other subcontract with any other 
contractor. 

 
b. Is a permanent employee of the DBE firm 

 
Or 
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Has been recruited through the traditional recruitment and/or employment 
centers 

 
c. Has not recently been employed by the prime contractor on the present project, 

another subcontractor on the present project, or the renter-lesser of equipment 
being used on the present project. 

 
d. Is not a member of a construction crew that regularly works for a non-DBE. 

 
e. Is not a licensed contractor who is at the time “unemployed” or “between jobs.” 

 
13. Regular Equipment is owned or leased and operated on a long term agreement and not 

on an ad hoc or contract by contract agreement. 
 

a. The equipment would be used by the DBE firm on any other subcontract with any 
other contractor. 

b. The equipment would be owned by the DBE firm. 
 

Or 
The equipment would be leased/rented from traditional equipment lease/rental 
sources. 

 
c. The DBE firm would have a rental/lease agreement for any rented or leased 

equipment. 
 

d. The equipment cannot belong to: 
 

(1.) Prime Contractor 
(2.) Another subcontractor on the present project. 
(3.) Supplier of materials being installed by the DBE firm. 

 
e. The equipment cannot come from another contractor fully operated. 

 
14. Reasonable Bid 

 
This is a bid the DEPARTMENT would accept if it were the only bid submitted.  
Generally, this is a bid within 10 percent of the Engineer’s Estimate. 

 
15. Responsible Bidder 

 
A responsible bidder has the apparent ability and capacity to perform the contract 
requirements.   

 
In addition to normal prequalification, a responsible bidder is defined as one who has 
signed (manually or electronically) and submitted with the bid the DBE Bid Conditions 
Assurance of good faith effort included as Part I of this Special Provision certifying the 
intention to meet the DBE goal of a proposed contract or to continue good faith effort to 
do so.  These goals may be met by subcontracting or leasing contracts with a DBE or 
purchasing material from a DBE insofar as the work or material becomes a part of a 
proposed contract. 

 
16 Responsive Bidder 

 
a. A responsive bidder is a bidder who unequivocally offers to provide services or 

supplies in conformity with the material terms of the solicitation.  In addition to 
normal prequalification and other bidding requirements, a responsive bidder in 
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relationship to this Special Provision is defined as one who submits evidence of 
proposed subcontract performance with certified DBE firms to achieve the 
required dollar amount necessary to achieve the percentage goal. 

 
b. Bidders may be considered as presumptively responsive if they have failed to 

satisfy the advertised DBE goal set for the proposed contract but have certified in 
their bid that good faith efforts have been expended to meet the goal and that 
they will continue during the performance of the contract to locate, solicit, and 
involve DBE firms in contract performance.  Documentation of the bidder's good 
faith efforts must be included with the bid package of the DEPARTMENT’s 
review and assessment.  Failure to do so shall render the bid non-responsive.  
The DEPARTMENT will reject the bid. 

 
17. Satisfactory Completion of a subcontract occurs when: 

 
a. The subcontractor has satisfactorily completed in all respects the work under the 

Contract. 
 

b. The Contractor and the subcontractor have notified the ENGINEER in writing that 
the work of the subcontractor has been completed. 

 
c. The Engineer will be given a reasonable length of time to check quantities if 

necessary.  Checking quantities does not guarantee the absolute correctness of 
quantities. 

 
d. The Contractor and the subcontractor have satisfactorily executed and delivered 

to the ENGINEER all documents, certificates and proofs of compliance required 
by the Contract.  The satisfactory execution and delivery of these documents, 
certificates and proofs of compliance to the ENGINEER is a material requirement 
of the contract. 

 
e. The ENGINEER accepts in writing the work of the subcontract. 

 
f. Satisfactory Completion refers only to payment of retainage and accrued interest.  

A determination of Satisfactory Completion and payment in full for work 
performed does not relieve the contractor nor the subcontractor from any 
contractual obligation. 

 
18. Satisfactory Performance means work performed and materials furnished in conformity 

with the plans and specifications. 
 

19. Service Provider means a broker or a middle man. A business person who buys, sells or 
performs a service for another in exchange for a mark up or commission. 

 
20. Socially and Economically Disadvantaged Individuals means any individual who is a 

citizen (or lawful admitted permanent resident) of the United States and who is: 
 

a. Any individual who the DEPARTMENT finds to be a socially and economically 
disadvantaged individual on a case-by-case basis. 

 
b. Any individual in the following groups, members of which are rebuttably 

presumed to be socially and economically disadvantaged: 
 

(1) “Black Americans,” which includes persons having origins in any of the 
black racial groups of Africa; 
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(2) “Hispanic Americans,” which includes persons of Mexican, Puerto Rican, 
Cuban, Dominican, Central or South American or other Spanish or 
Portuguese culture or origin, regardless of race; 

 
(3) “Native Americans,” which includes persons who are American Indians, 

Eskimos, Aleuts, or Native Hawaiians; 
 

(4) “Asian-Pacific Americans,” which includes persons whose origins are 
from Japan, China, Taiwan, Korea, Burma (Myanmar), Vietnam, Laos, 
Cambodia (Kampuchea), Thailand, Malaysia, Indonesia, the Philippines, 
Brunei, Samoa, Guam, the U.S.Trust Territories of the Pacific Islands, 
(Republic of Palau), the Commonwealth of the Northern Mariana Islands, 
Macao, Fiji, Tonga, Kirbati, Juvalu, Nauru, Federated States of 
Micronesia, or Hong Kong; 

 
(5) “Subcontinent Asian Americans,” which includes persons whose origins 

are from India, Pakistan, Bangladesh, Bhutan, the Maldives Islands, 
Nepal or Sri Lanka. 

 
(6) Women. 

 
(7) Any additional groups whose members are designated as socially and 

economically disadvantaged by the SBA, at such time as the SBA 
designation becomes effective. 

 
 21. Subcontractor 
 

A subcontracting arrangement is generally considered to exist when a person or firm 
assumes an obligation to perform a part of the contract work and the following conditions 
are present. 

 
a. The person or firm performing the work is particularly experienced and equipped 

for such work. 
 

b. Compensation is related to the amount of work accomplished rather than being 
on an hourly basis. 

 
c. Choice of work methods, except as restricted by the specifications, and the 

furnishing and controlling of labor and equipment are exercised by the 
subcontractor with only general supervision being executed by the prime 
contractor. 

 
d. Personnel involved in the operation are under the direct supervision of the 

subcontractor and are included on the subcontractor's payroll. 
 

All conditions involved shall be considered and no one condition alone will normally 
determine whether a subcontract actually exists.  In all cases, a DBE subcontractor must 
be an independent organization, and the ownership and control by the socially and 
economically disadvantaged individual(s) must be real and continuing.  The prime 
contractor, a subcontractor, or a supplier shall not be responsible for the various 
operating and management activities of a DBE firm. 

 
 22. Supplier 
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Provides or furnishes materials, goods or services that may be incorporated into the 
project.  The supply transaction is to be documented by an appropriate purchase 
agreement that includes the required provisions for Federal-aid construction projects. 

 
23. UUCP  The Utah Unified Certification Program (UUCP) provides “one-stop shopping” to 

applicants for DBE certification, such that an applicant is required to apply only once for a 
DBE certification that is honored by all recipients of Federal-aid Funds in the State of 
Utah. 

 
C. DETERMINATION OF DBE CONTRACTOR’S ELIGIBILITY BY UUCP 
 

1. Any Contractor may apply to the UUCP for status as a DBE.  Applications shall be made 
on forms provided by the UUCP entitled “UNIFORM CERTIFICATION APPLICATION” or 
“Information for Determining DBE Joint Venture Eligibility,” Form No. R-817.  Application 
need not be made in connection with a particular bid.  Only work contracted to certified 
DBE prime contractors or subcontractor to firms that have applied for and have been 
granted status as a DBE by the UUCP shall be considered toward contract goals as 
established in Subsection A. 

 
2. It shall be the Contractor’s responsibility to submit a DBE application so that the UUCP 

has time to review it.  The UUCP will review applications in a timely manner but is not 
committed to approve DBE status within any given period of time.  The UUCP must have 
ample lead time to review, evaluate, and verify information provided with a application. 

 
3. The DEPARTMENT shall maintain a UUCP Unified DBE Directory of DBE Contractors, 

vendors, service providers and suppliers that is updated as changes occur for the 
purpose of providing a reference source to assist any bidder in meeting the requirements 
of this bid condition.  Bidders must use the most current DBE information available on the 
web site when submitting bids.  A current UUCP DBE directory representing certified 
DBE Contractors is available through the UDOT Civil Rights Office, and also on the 
Internet at (click on this link):  

 
http://www.udot.utah.gov/main/f?p=100:pg:::::V,T:,198 

 
An electronic file of the UUCP DBE Directory is available for downloading to use in the 
Electronic Bidding System (EBS) at the following URL (click on this link): 

 
http://www.udot.utah.gov/main/f?p=100:pg:::::V,T:,317 

 
4. In meeting the requirements of this bid condition, bidders are in no way limited to the 

DBE Directory referred to in 3 above in seeking out and negotiating with the DBE 
Contractors and determining which items of work shall be subcontracted to DBE 
Contractors.  Bidders shall exercise their own judgments in selecting any subcontractor to 
perform any portion of the work. 

 
The UUCP prior to bid opening must grant DBE status to any DBE Contractor or DBE 
Joint Ventures.  DBE credit will not be allowed toward race conscious goals for a firm or 
joint venture that has not been DBE certified by the UUCP. 

 
D. BIDDING REQUIREMENTS 
 

All bidders must satisfy the bidding requirements of this part.  A DBE prime contractor’s 
performance does not count toward fulfilling the DBE goal.   A prime bidder who is a DBE 
contractor shall meet the DBE goal by using DBE subcontractors or by using good faith efforts.   
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 1. DBE Bid Assurance 
 

a. Race Conscious Goal 
For a bid with a DBE goal greater than 0.0 percent to be considered responsive, 
Part A of the DBE Bid Assurance must be completed and included in the BID 
PROPOSAL, certifying that they will meet or exceed the Goal for Bid Evaluation 
established in Subsection A, or that they fail to meet the goal but have and will 
put forth good faith effort to meet or exceed the goal of the DBE program.  The 
EBS software based upon the entry of the DBE Commitment and/or the Good 
Faith Documentation into EBS will complete part A of the DBE Bid Assurance.  In 
either event, the Contractor shall continue efforts to consider and utilize DBE 
firms during the performance of the contract. 

 
b. Race Neutral Goal 

For a bid with a DBE goal of 0.0 percent to be considered responsive, Part B of 
the DBE Bid Assurance must be included in the BID PROPOSAL certifying that 
the Bidder has utilized equal opportunity action to allow DBE’s to compete for 
and perform on subcontracts.  Part B of the DBE Bid Assurance will be 
completed based upon the following information entered into EBS: 

 
(1) Bids with no subcontracting opportunities 

Bidders who intend to do all the work with their own organization will 
indicate this in EBS on the Bid Submission Checklist and Forms window.  
EBS will subsequently indicate on Part B of the DBE Bid Assurance that 
the Bidder does not intend to sublet a portion of the contract work. 

     
After the award of the bid, in the event that a Contractor indicates that he 
does not intend to sublet any work and subsequently determines to 
sublet a portion of the work, the Contractor: 

 
(a) must justify why subcontract quotes were not a part of the Bid 

Proposal, 
 

(b) must utilize equal opportunity action to allow DBEs to compete 
for and perform on the work to be sublet, 

 
(c.) must submit the required Race Neutral Documentation with the 

proposed subcontract. 
 

NOTE: The Contractor may use the ‘DBE Contact Log’ and ‘Quote 
Comparison’ functions in EBS to develop the above requirements for 
documentation. 

 
(2.) Bids with subcontracting opportunities 

Race Neutral measure or program is one that is, or can be, used to 
assist all small businesses.  UDOT must meet the maximum feasible 
portion if its overall DBE goal by using race -neutral means of facilitating 
DBE participation.  

 
Bidders who solicit non-DBE subcontract quotes will utilize equal 
opportunity action to allow DBEs to compete for and perform on 
subcontracts.   If the Bidder has selected ‘Intend to Sublet’ on the ‘Bid 
Submission Checklist and Forms’ window in the EBS software, Part B of 
the DBE Bid Assurance will indicate that the Bidder intends to sublet a 
portion of the contract work. 
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The results of the equal opportunity actions will be included with the EBS 
prepared Bid Proposal as a Race Neutral Documentation.  Part B of the 
Bid Assurance Form will indicate the existence of any of the following 
types of Race Neutral Documentation that the Bidder has entered into 
EBS: 

  
(a) DBE Commitment 

 
  (b) DBE Contact Log 

 
  (c) Quote Comparison 

 
In either event, the Contractor shall continue efforts to consider and 
utilize DBE firms during the performance of the contract. 

 
 2. DBE Commitment 
 

For a bid to be considered responsive, Bidders shall submit the following information 
regarding DBE compliance with the EBS prepared Bid Proposal: 

 
Submit a DBE Commitment of work that will be subcontracted to certified DBE firm(s) as 
listed in the UUCP’s Directory or DBE firms that have been approved by the UUCP prior 
to bid opening. 

 
a. The names of DBE firms that will participate in the contract; 

 
b. A specific description of the work each named DBE firm will perform (list specific 

bid items).  Listed bid items shall be considered to be committed in their entirety 
unless Bidders designate otherwise in their DBE Commitment. 

 
(1.) If mobilization is a bid item that is partially committed to a DBE, indicate 

the dollar amount of the DBE mobilization. 
(2.) If a partial quantity is committed to a DBE, indicate the quantity 

committed to the DBE. 
 

(3.) If a partial performance of an item is committed to a DBE, explain what 
part of the item the DBE will perform; 

 
c. The dollar amount of participation by each named DBE firm;  

 
d. If the contract goal is not met, evidence of good faith efforts. 

 
The DBE Commitment is to be included in the bid prepared within, and said information 
will be kept confidential and will not be reviewed unless the Contractor is otherwise 
determined to be the low Bidder or the DEPARTMENT elects to review said information 
in making its determination as to award of the contract. 

 
3. Race Neutral Commitment   

   
For a bid to be considered responsive, Bidders shall submit the following information 
regarding equal opportunity compliance with their EBS prepared Bid Proposal: 

 
Submit a Race Neutral DBE Commitment of work that will be subcontracted to certified 
DBE firm(s) as listed in UUCP DBE Directory or DBE firms that have been approved by 
the DEPARTMENT prior to bid opening.  The DBE Commitment will include: 
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  a. The bid item(s) or work classification(s) that will be subcontracted; 
 
b. The DBE firms that have been contacted.  A reasonable number of DBEs 

available to perform the anticipated subcontract work must be contacted.  The 
DBE firms must be given a reasonable amount of time to develop subcontract 
quotes. 

 
c. The results of the contacts with the DBE firms 

 
d. Name(s) of anticipated DBE subcontractor(s) 

 
e. Anticipated work items to be performed by DBE(s) 

 
f. Anticipated dollar amount of subcontract(s). 

 
A specific description of the work each named DBE firm will perform (list specific 
bid items).  Listed bid items shall be considered to be committed in their entirety 
unless Contractors designate otherwise in their DBE commitment. 
 
(1.) If mobilization is a bid item that is partially committed to a DBE, indicate 

the dollar amount of the DBE mobilization. 
 

(2.) If a partial quantity is committed to a DBE, indicate the quantity 
committed to the DBE. 

 
(3.) If a partial performance of an item is committed to a DBE, explain what 

part of the item the DBE will perform; 
 
  NOTE:  In the EBS (Electronic Bidding System):   
   Use the quote comparison to document item (a) 
   Use the contact log to document items (b) and (c). 
   Use the DBE commitment to document items (d), (e), and (f). 
 

The Race Neutral Documentation submitted in the EBS prepared bid, will be kept 
confidential and not reviewed unless the Contractor is otherwise determined to be the low 
Bidder or the DEPARTMENT elects to review said information in making their 
determination as to award of the contract. 

 
4. DBE Written Confirmation 

 
Low Bidder shall submit to the Director of Construction & Materials within three (3) work 
days after the bid opening written confirmation from each DBE that it is participating in 
the contract as provided in the Prime Contractor’s DBE Commitment or Race Neutral 
Documentation.  The written confirmation shall include the following information: 

 
a. A description of the work that will be performed (list specific bid items). Listed bid 

items shall be considered to be committed in their entirety unless Contractors 
designate otherwise in their DBE commitment. 

 
(1) If mobilization is a bid item that is partially committed, please confirm the 

dollar amount of the mobilization to be performed. 
 

(2) If a partial quantity is committed, confirm the quantity to be performed. 
 

(3) If a partial performance of an item is committed, confirm what part of the 
item will be performed. 
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(4) Unit bid prices for each bid item that is committed to a DBE. 

 
(5) Total dollar amounts (mathematical extensions) for each bid item that is 

committed to a DBE 
 
b. The dollar amount of participation by each named DBE firm.  

 
5. Good Faith Efforts 

 
Bidders who fail to meet the DBE goal for bid evaluation must demonstrate with 
documentary evidence that they made good faith efforts to do so.  Bidders are required to 
include the Good Faith Efforts Documentation with the EBS prepared Bid Proposal.  The 
said information will be kept confidential and not reviewed unless the Bidder is otherwise 
determined to be the low Bidder or UDOT and authorized representatives elect to review 
said information in making their determination as to award of the contract.  For the bid to 
be considered responsive, Bidders shall include with the BID PROPOSAL specific 
documentary evidence that good faith efforts have been made to meet the goal. 

 
Attached hereto and marked Exhibit A, and by this reference made a part hereof, is a list 
of actions that may be used to prove the kinds of efforts prospective Bidders should 
consider in their attempts to demonstrate good faith efforts.  The list of actions, as 
contained in Exhibit A, is not intended to be an exclusive list of efforts that a prospective 
Bidder may wish to consider in demonstrating good faith efforts to satisfy DBE 
participation requirements.  The determination of good faith efforts shall be based upon 
the information and documentation of the actions supplied by the Bidder with the bid 
proposal.  The DEPARTMENT reserves the right to investigate and verify such 
information or to request the low dollar Bidder to clarify information submitted at the time 
of bid. 

 
6. Award of the Contract 

 
The award of the contract, if awarded, will be made to the apparent successful 
responsive, responsible Bidder who submitted a reasonable bid for the contract and has 
complied with this Subsection D. 

 
7. Administrative Reconsideration 

 
Good faith efforts as used herein shall be determined on a case by case basis.  If it is 
determined that the apparent low Bidder has failed to meet the requirements of Exhibit A, 
the bidder will be provided an opportunity for administrative reconsideration. 

 
a. Official(s) who did not take part in the original determination will perform the 

administrative reconsideration.. 
 

b. The Bidder will have the opportunity to provide to written documentation or 
argument concerning the issue of whether it met the goal or made adequate 
good faith efforts to do so. 

 
c. The Bidder will have the opportunity to meet in person with the reconsideration 

official to discuss the issue of whether it met the goal or made adequate good 
faith efforts to do so. 

d. The Bidder will be notified in writing of the decision and the basis for the decision. 
 

e. The reconsideration decision is administratively final and is not appealable to 
FHWA nor to the DOT. 
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E. COUNTING DBE PARTICIPATION TOWARD GOALS FOR BID EVALUATION 
 

1. The DEPARTMENT will recognize and grant DBE credit toward the goal for bid 
evaluation (race conscious goals) for work committed to DBE subcontractors ONLY in the 
types of work for which DBE certification has been granted by the UUCP prior to bid 
opening.  It is necessary that all bidders refer to the UUCP DBE Directory for direction 
and guidance.  A current copy of the DBE directory is available through the Civil Rights 
Office and on the Internet at (click on this link): 

 
http://www.udot.utah.gov/main/f?p=100:pg:::::V,T:,198 

 
An electronic file of the DBE Directory is available for downloading to use in the 
Electronic Bidding system (EBS) at the following URL (click on this link):  

 
http://www.udot.utah.gov/main/f?p=100:pg:::::V,T:,317 

 
2. The DEPARTMENT will grant DBE credit toward race neutral goals for work performed 

by firms who are not DBE certified prior to bid opening or who bid types of work for which 
DBE certification has not been granted by the DEPARTMENT prior to bid opening but 
subsequently are granted DBE certification. 

 
3. Commitments to DBEs that exceed the Goal for Bid Evaluation will be considered as both 

race conscious and race neutral.  The dollar amount of the Goal for Bid Evaluation will be 
considered to be race conscious participation.  Any dollar amounts in excess of the Goal 
for Bid Evaluation will be considered as race neutral participation. 

 
F. COUNTING DBE PARTICIPATION TOWARD GOALS FOR PERFORMANCE 
 

Subcontracts to DBEs that exceed the Goal For Bid Evaluation will be considered in part as race 
conscious participation and in part as race neutral participation.  Any dollar amounts in excess of 
the Goal For Bid Evaluation will be considered as race neutral participation. 

 
It is intended that the Contractor shall utilize the subcontractors designated in the DBE 
Commitment in the performance of the contract.  Any changes in the Contractor's DBE 
Commitment, such as substitution of a DBE subcontractor, substitution of contract items, or 
decrease in total dollar amount must be approved by the DEPARTMENT and must be covered by 
a Change Order.  Unauthorized substitutions or eliminations may result in the imposition of 
sanctions.  Failure to meet the Goal for Performance, that is established at the time of award by 
the Contractor's DBE Commitment, without adequate justification, including concurrence of the 
ENGINEER and Civil Rights Manager, shall result in the imposition of sanctions as provided in 
Part I of this Special Provision. 

 
1. Only the value of the work actually performed by the DBE will count toward DBE goals. 

 
2. Contractors may count toward their contract goals a portion of the total dollar value of a 

contract with a joint venture eligible under the standards of this bid condition equal to the 
percentage of the ownership and controls of the DBE partner in the joint venture. 

 
3. The ENGINEER will recognize and grant DBE credit for work subcontracted and 

performed by DBE subcontractors ONLY in the types of work for which DBE certification 
has been granted by the UUCP prior to bid opening.  It is necessary that all Bidders refer 
to the UUCP'DBE Directory for direction and guidance.  A current copy of the UUCP DBE 
directory is available through the Civil Rights Office and on the Internet at (click on this 
link): 
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http://www.udot.utah.gov/main/f?p=100:pg:::::V,T:,198 
 

An electronic file of the DBE Directory is available for downloading to use in the 
Electronic Bidding system (EBS) at the following URL (click on this link): 

 
http://www.udot.utah.gov/main/f?p=100:pg:::::V,T:,317 

 
4. Contractors may count toward their goals only the value of the work actually performed 

by the DBE toward the DBE goals. 
 

a. Work performed by the DBE’s own forces using “regular employees” and “regular 
equipment.” 

 
b. The cost of supplies and materials obtained and purchased by the DBE and 

equipment leased for the work of the contract. 
 

c. Work that a DBE subcontracts to a lower tier DBE firm. 
 
 5. Contractors may not count toward the DBE goals: 
 

a. Supplies and material purchased and equipment leased by the DBE from the 
prime Contractor or its affiliates or another subcontractor on the project. 

 
b. Work that a DBE subcontracts to a lower tier non-DBE firm. 

 
6. Contractors may count toward their goals only expenditures to a DBE that performs a 

commercially useful function in the work of the contract.   
 

a. A DBE performs a “commercially useful function” when it is responsible for the 
execution of the work of the contract and is carrying out its responsibilities by 
actually performing, managing, and supervising the work involved.  To perform a 
commercially useful function, the DBE must also be responsible, with respect to 
materials and supplies used on the contract, for negotiating price, determining 
quality and quantity, ordering the material, and installing (where applicable) and 
paying for the material itself. 

 
b. The DEPARTMENT shall evaluate the amount of work subcontracted, industry 

practices, whether the amount the firm is to be paid under the contract is 
commensurate with the work it is actually performing and the DBE credit claimed 
for its performance of the work, and other relevant factors. 

 
c. A DBE does not perform a commercially useful function if its role is limited to that 

of an extra participant in a transaction, contract, or project through which funds 
are passed in order to obtain the appearance of DBE participation.  In 
determining whether a DBE is such an extra participant, the DEPARTMENT must 
examine similar transactions, particularly those in which DBEs do not participate. 

 
d. A DBE does not perform a commercially useful function if it does not perform or 

exercise responsibility for at least 30 percent of the total cost of its contract with 
its own work force, or the DBE subcontracts a greater portion of the work of a 
contract than would be expected on the basis of normal industry practice for the 
type of work involved. 

 
7. The DEPARTMENT shall use the following factors in determining whether a DBE trucking 

company is performing a commercially useful function: 
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a. The DBE must itself own and operate at least one fully licensed, insured, and 
operational truck used on the contract.  

 
b. The DBE must be responsible for the management and supervision of the entire 

trucking arrangement for the purpose of meeting DBE goals. 
 

c. The DBE receives credit for the total value of the transportation services it 
provides on the contract using trucks its owns, insures, and operates using 
drivers it employs.  

  
d. The DBE may lease trucks from another DBE firm, including an owner-operator 

who is certified as a DBE.  The DBE who leases trucks from another DBE 
receives credit for the total value of the transportation services the lessee DBE 
provides on the contract. 

 
e. The DBE may also lease trucks from a non-DBE firm, including from an 

owner-operator.   The DBE who leases trucks from a non-DBE is entitled to credit 
for the total value of the transportation services provided by non-DBE lessees not 
to exceed the value of transportation services provided by DBE-owned trucks on 
the contract. Additional participation by non-DBE lessees receives credit only for 
the fee or commission it receives as a result of the lease arrangement.  

 
Example:  Leases two trucks from DBE Firm Y and six trucks from non-DBE 
Firm Z. DBE credit would be awarded for the total value of transportation 
services provided by Firm X and Firm Y, and may also be awarded for the total 
value of transportation services provided by four of the six trucks provided by 
Firm Z. In all, full credit would be allowed for the participation of eight trucks. With 
respect to the other two trucks provided by Firm Z, DBE credit could be awarded 
only for the fees or commissions pertaining to those trucks Firm X receives as a 
result of the lease with Firm Z. 

 
f. For purposes of this paragraph (d), a lease must indicate that the DBE has 

exclusive use of and control over the truck.  This does not preclude the leased 
truck from working for others during the term of the lease with the consent of the 
DBE, so long as the lease gives the DBE absolute priority for use of the leased 
truck.   Leased trucks must display the name and identification number of the 
DBE. 

 
8. Contractors may count expenditures with DBEs for materials or supplies as provided in 

the following: 
 

a. If the materials or supplies are obtained from a DBE manufacturer, 100 percent 
of the cost of the materials or supplies counts toward DBE goals. 

 
For purposes of this paragraph, a manufacturer is a firm that operates or 
maintains a factory or establishment that produces, on the premises, the 
materials, supplies, articles, or equipment required under the contract and of the 
general character described by the specifications. 

 
b. If the materials or supplies are purchased from a DBE regular dealer, 60 percent 

of the cost of the materials or supplies counts toward DBE goals. 
 

For purposes of this paragraph, a regular dealer is a firm that owns, operates, or 
maintains a store, warehouse, or other establishment in which the materials, 
supplies, articles or equipment of the general character described by the 
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specifications and required under the contract are bought, kept in stock, and 
regularly sold or leased to the public in the usual course of business. 

 
(1) To be a regular dealer, the firm must be an established, regular business 

that engages, as its principal business and under its own name, in the 
purchase and sale or lease of the products in question. 

 
(2) A firm may be a regular dealer in such bulk items as petroleum products, 

steel, cement, gravel, stone, or asphalt without owning, operating or 
maintaining a place of business if the firm both owns and operates 
distribution equipment for the products.  Any supplementing of regular 
dealers’ own distribution equipment shall be by a long-term lease 
agreement and not on an ad hoc or contract-by-contract basis. 

 
(3) Packagers, brokers, manufacturers' representatives, or other persons or 

firms who arrange, or expedite, transactions are not regular dealers.  
 
(4) A DBE trucking company that picks up a product from a manufacturer or 

regular dealer and delivers the product to the Contractor performs a 
delivery service.  Credit will not be given based on a percentage of the 
cost of the product; credit will be allowed only for the cost of the 
transportation service. 

 
9. If the materials or supplies are purchased from a service provider, the fees or 

commission charged for assistance in the procurement of the materials and supplies, or 
fees or transportation charges for the delivery of materials or supplies, count toward the 
DBE goals. 

 
A Service Provider is a business that is neither a manufacturer nor a regular dealer but 
simply transfers title of a product from manufacturer to ultimate purchaser or a firm that 
puts a product into a container for delivery.  A service provider charges a fee or a 
commission for assistance in the procurement of the materials and supplies, or fees or 
transportation for the delivery of materials or supplies required on a job site. 

 
a. Only the fees, commissions, or transportation performed by the DBE service 

provider count toward the DBE goals.  The DEPARTMENT must determine that 
the fees are reasonable and not excessive as compared with fees customarily 
allowed for similar services. 

 
b. No portion of the cost of the materials and supplies count toward the DBE goals.  

Documentary evidence of the supply agreements, i.e., sales contract, purchase 
order, etc., shall be submitted to the Resident Engineer or Consultant Engineer 
at the Preconstruction Conference.  The agreement shall set forth the estimated 
quantities, unit prices, total dollar amounts, material guarantees, delivery, and 
payment requirements including the requirements listed part E, 4, e, of this DBE 
Special Provision.   

 
10. Prompt payment for the work accomplished is an integral part of the concept of 

commercially useful function. 
   

See Section F, Subsection 6,a for a definition of “commercially useful function.” 
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G. CONTRACTOR’S RESPONSIBILITY  
 

1. It is the Contractor’s responsibility to determine the level of professional competence and 
financial responsibility of any proposed DBE subcontractor. The Contractor shall 
ascertain that the proposed DBE subcontractor is particularly experienced and equipped 
for the work of the subcontract.   

 
2. It is the Contractor’s responsibilities to monitor and assure that DBE’s listed to fulfill DBE 

goals perform a commercially useful function. 
 
H. DBE SUBCONTRACTOR’S FAILURE TO PERFORM SUCCESSFULLY 
 

If, during the performance of the contract, the Prime Contractor determines that a DBE 
subcontractor is unable to perform successfully, the Contractor shall make good faith efforts to 
replace the DBE subcontractor with another DBE to fulfill the Goal for Bid Evaluation.  For Race 
Conscious DBE participation, the Contractor shall consider the uncompleted DBE committed 
work items as well as other work items as a part of the good faith efforts. All substitutions of DBE 
subcontractors shall receive prior approval by the DEPARTMENT.   

   
 

The Contractor shall not substitute DBE subcontractor(s), work item(s), nor decrease dollar 
amount(s) as indicated in the Contractor’s DBE Commitment without prior submission of written 
justification to the ENGINEER and without prior approval of the ENGINEER and the Civil Rights 
Manager. 
 
The Contractor shall not substitute DBE subcontractor(s), work item(s), nor decrease dollar 
amount(s) as indicated in the Contractor’s DBE Commitment Substitutions without prior 
submission of a written statement from the DBE consenting to the substitution or decrease and 
holding the ENGINEER harmless for approving the substitution. 
 
Unauthorized substitutions of the DBE(s), underruns of work item(s), or decreases in dollar 
amount(s) may result in the imposition of sanctions as allowed under Section I. 

 
UDOT reserves the right to authorize completion of the work that was subcontracted to a DBE 
who is unable to perform successfully by either of the following methods: 

 
1. Approve, at no additional cost to the DEPARTMENT, a replacement DBE subcontractor 

and, when appropriate, modify the contract to provide for reasonable extra time 
necessary to obtain a DBE replacement at no additional cost to the DEPARTMENT.  

 
2. Direct the Contractor to perform at unit bid prices.  In the event this option is selected, the 

percentage DBE goal will be adjusted as may be appropriate. 
 
I. SANCTIONS 
 

1. The Contractor’s DBE Commitment becomes a 3-part commitment comprised of the DBE 
Contractor(s), work item(s) and dollar amount(s).  The Commitment becomes a contract 
specification upon award of the contract and becomes the minimum goal for contract 
performance. 

 
If the Contractor fails to achieve the minimum goal, established in the contract at the time 
of the award of the contract or later modified, the contract payments shall be reduced as 
a liquidated damage and not as a penalty by an amount equal to the dollar amount of 
work not performed by the DBE.  The dollar amount of any sanction will be computed 
using the unit prices indicated in the DBE subcontract 
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Exceptions: 

 
a. Any authorized adjustment in the DBE Commitment that has been approved by 

the ENGINEER and Civil Rights Manager. 
 

b. Race neutral participation. 
 

2. The ENGINEER shall deduct maximum points for Compliance with EEO when 
completing the Contract Performance Report. 

 
J. RECORD KEEPING 
 

1. The DEPARTMENT must create and maintain a Bidders list consisting of all firms bidding 
on prime contracts and bidding or quoting subcontractors on DOT-assisted projects.  For 
every firm, the following information must be submitted annually: 

 
a. Firm name 

 
b. Firm address 

 
c. Firm’s status as a DBE or non-DBE 

 
d. Age of firm 

 
e. Annual gross receipts of the firm. 

 
Every firm bidding or quoting as a prime or subcontractor at any level on DOT-assisted 
projects must register annually with UDOT. 

 
NOTE: Items (a) and (b) should be completed in the EBS software by using the ‘Quote 
Comparison’ and submitted with your bid. 

 
2. With the bid or no later than 10 work days after bid opening date, each and every prime 

bidder must submit to The DEPARTMENT a list of all firms bidding and/or quoting as 
subcontractors, service providers or suppliers.*  The Prime Bidder must also submit for 
each and every firm sub-quoting the following information: 

 
 a. Firm Name 

 
 b. Firm address 

 
c. Work classification(s) bid by subcontractor, service provider or supplier: 

 
(1)   Building 
(2) Concrete:  Curb & gutter, Flatwork, Inlet Boxes, etc. 
(3) Concrete:  Structural 
(4) Consulting firms 
(5) Demolition 
(6) Electrical:  Hwy lighting, signals & fiber optics 
(7) Equipment rentals and sales 
(8) Excavation 
(9) Fencing 
(10) Grading 
(11) Guardrail 
(12) Landscaping & erosion control 
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(13) Miscellaneous 
(14) Painting:   Highway structures 
(15) Painting:   Highway striping & painted messages 
(16) Paving:  Asphalt highway & runway, etc. 
(17) Paving:  Concrete 
(18) Paving:  Miscellaneous 
(19) Pipe Culverts, drainage, sewer & water 
(20) Reconstruction :  Manholes, etc. 
(21) Rotomilling 
(22) Sawing & sealing 
(23) Signs permanent 
(24) Steel reinforcing 
(25) Steel structural 
(26) Surveying 
(27) Traffic Control:  Flagging 
(28) Traffic Control:  Temp. Signs and Devices 
(29) Trucking 
(30) Supplier:  Manufacturer 
(31) Supplier:  Regular Dealer 
(32) Supplier:  Service Provider 

 
*NOTE: This requirement can be met with the ‘Quote Comparison’ function in EBS.  The 
report must be printed and faxed to the Civil Rights Department at (801) 965-4101. 
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Exhibit A 
 
Suggested Actions and Required Documentation to Demonstrate  
 

Good Faith Efforts to Comply With DBE Requirements 
 
 A Bidder must show that it took necessary and reasonable steps to achieve a DBE goal that, by 
their scope, intensity, and appropriateness, can reasonably be expected to fulfill the program 
requirement.  The efforts employed should be those that would be taken if a Bidder were actively and 
aggressively trying to obtain DBE participation sufficient to meet the DBE contract. Goal.  Mere pro forma 
efforts are not good faith efforts to meet the DBE contract requirements. 
 

Documentary evidence of each action taken must be submitted with the Bid 
Proposal. 

 
The following is taken, with some modification, from CFR 49 Part 26, Appendix A.  It is not intended to be 
a mandatory checklist, nor is it intended to be exclusive or exhaustive. 
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GUIDANCE CONCERNING GOOD FAITH EFFORTS 
 
I. When the DEPARTMENT establishes a contract goal on a Federal aid contract, a Bidder must, in 

order to be responsive, make good faith efforts to meet the goal.  The Bidder can meet this 
requirement in either of two ways: 

 
A. The Bidder can meet the goal, documenting commitments for participation by DBE firms 

sufficient for this purpose. 
 

B. If it doesn't meet the goal, the Bidder can document adequate good faith efforts.  This 
means that the Bidder must show that it took all necessary and reasonable steps to 
achieve a DBE goal or other requirement of this part that, by their scope, intensity, and 
appropriateness to the objective, could reasonably be expected to obtain sufficient DBE 
participation, even if they were not fully successful. 

 
II. In any situation in which the DEPARTMENT has established a contract goal, CFR 49, Part 26 

requires UDOT to use the good faith efforts mechanism of this part.  It is up to the DEPARTMENT 
to make a fair and reasonable judgment whether a Bidder that did not meet the goal made 
adequate good faith efforts.  It is important for the DEPARTMENT to consider the quality, 
quantity, and intensity of the different kinds of efforts that the Bidder has made.  The efforts 
employed by the Bidder should be those that one could reasonably expect a Bidder to take if the 
Bidder were actively and aggressively trying to obtain DBE participation sufficient to meet the 
DBE contract goal.  Mere pro forma efforts are not good faith efforts to meet the DBE contract 
requirements.  The DEPARTMENT emphasizes, however, that its determination concerning the 
sufficiency of the firm's good faith efforts is a judgment call:  meeting quantitative formulas is not 
required. 

 
III The U. S. Department of Transportation also strongly cautions the DEPARTMENT against 

requiring that a Bidder meet a contract goal (i.e., obtain a specified amount of DBE participation) 
in order to be awarded a contract, even though the Bidder makes an adequate good faith efforts 
showing.  This rule specifically prohibits UDOT from ignoring bona fide good faith efforts. 
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IV. The following is a list of types of actions that UDOT should consider as part of the Bidder’s good 
faith efforts to obtain DBE participation.  It is not intended to be a mandatory checklist, nor is it 
intended to be exclusive or exhaustive.  Other factors or types of efforts may be relevant in 
appropriate cases. 

 
A. Soliciting through all reasonable and available means (e.g. attendance at pre-bid 

meetings, advertising and/or written notices) the interest of all certified DBEs who have 
the capability to perform the work of the contract.  The Bidder must solicit this interest 
within sufficient time to allow the DBEs to respond to the solicitation.  The Bidder must 
determine with certainty if the DBEs are interested by taking appropriate steps to follow 
up initial solicitations.   

 
B. Selecting portions of the work to be performed by DBEs in order to increase the likelihood 

that the DBE goals will be achieved.  This includes, where appropriate, breaking out 
contract work items into economically feasible units to facilitate DBE participation, even 
when the prime Contractor might otherwise prefer to perform these work items with its 
own forces. 

 
C. Providing interested DBEs with adequate information about the plans, specifications, and 

requirements of the contract in a timely manner to assist them in responding to a 
solicitation. 

 
D. Negotiating in good faith with interested DBEs. 

 
(1)  It is the Bidder’s responsibility to make a portion of the work available to DBE 

subcontractors and suppliers and to select those portions of the work or material 
needs consistent with the available DBE subcontractors and suppliers, so as to 
facilitate DBE participation.  Evidence of such negotiation includes the names, 
addresses, and telephone numbers of DBEs that were considered; a description 
of the information provided regarding the plans and specifications for the work 
selected for subcontracting; and evidence as to why additional agreements could 
not be reached for DBEs to perform the work. 

 
(2)  A Bidder using good business judgment would consider a number of factors in 

negotiating with subcontractors, including DBE subcontractors, and would take a 
firm’s price and capabilities as well as contract goals into consideration. 

 
(a) The fact that there may be some additional costs involved in finding and 

using DBEs is not in itself sufficient reason for a bidder's failure to meet 
the contract DBE goal, as long as such costs are reasonable. 

 
(b) No specific price differential has been established by 49 CFR 26.  This 

approach allows flexibility. 
 

(c) Along with the reasonableness of the cost necessarily comes the fact 
that prime Contractors are not expected to bear unreasonable costs. 

 
(d) Any burden that a non-DBE subcontractor might face is also limited by 

the reasonableness of competing bids. 
 
(3) The ability or desire of a prime Contractor to perform the work of a contract with 

its own organization does not relieve the Bidder of the responsibility to make 
good faith efforts.  Prime Contractors are not, however, required to accept higher 
quotes from DBEs if the price difference is excessive or unreasonable. 
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(4) The ability or desire of a prime Contractor to bundle the work of a subcontractor 
who wishes to perform all the work of the subcontract with its own organization 
does not relieve the Bidder of the responsibility to require a subcontractor to 
make good faith efforts.  Subcontractors are not required to accept higher quotes 
from lower tier DBEs if the price difference is excessive or unreasonable. 

  
E. Not rejecting DBEs as being unqualified without sound reasons based on a thorough 

investigation of their capabilities.  The Contractor's standing within its industry, 
membership in specific groups, organizations, or associations and political or social 
affiliations (for example union vs. non-union employee status) are not legitimate causes 
for the rejection or non-solicitation of bids in the Contractor's efforts to meet the project 
goal. 

 
F. Making efforts to assist interested DBEs in obtaining bonding, lines of credit, or insurance 

as required by the recipient or Contractor. 
 

G. Making efforts to assist interested DBEs in obtaining necessary equipment, supplies, 
materials, or related assistance or services. 

 
H. Effectively using the services of available minority/women community organizations; 

minority/women Contractors’ groups; local, state, and Federal minority/women business 
assistance offices; and other organizations as allowed on a case-by-case basis to 
provide assistance in the recruitment and placement of DBEs. 

 
NOTE:  The DBE ‘Contact Log’ in EBS, submitted as part of the Bid Proposal, can be 
used to document the following efforts:  

    IV. A. 
   IV. C. 

    IV. D. (1) 
 

The ‘Quote Comparison’ in EBS, submitted as part of the Bid Proposal, can be 
used to document the following efforts: 

    IV. B. 
    IV. D. (3) 
 
V. In determining whether a Bidder has made good faith efforts, the DEPARTMENT may take into 

account the performance of other Bidders in meeting the contract.   For example, when the 
apparent successful Bidder fails to meet the contract goal, but others meet it, UDOT may 
reasonably raise the question of whether, with additional reasonable efforts, the apparent 
successful bidder could have met the goal.  If the apparent successful Bidder fails to meet the 
goal, but meets or exceeds the average DBE participation obtained by other Bidders, you may 
view this, in conjunction with other factors, as evidence of the apparent successful Bidder having 
made good faith efforts. 
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Submit with the Bid Proposal documentary evidence to prove that good faith efforts were 
accomplished: 
 
1.   Submit copies of all solicitations: correspondence, faxes, advertisements, telephone logs with 
dates, times, names of persons contacted, nature of conversation, DBEs’ responses, and etc. 
 
2.   If DBEs submitted quotes that were not used because the range of additional costs was 
determined to be excessive or unreasonable, submit the range that has been determined by the 
Bidder to be a reasonable range of additional costs and explain how that range was determined. 
 
3.  As a part of demonstrating a reasonable range of additional costs, submit copies of all 
subcontractor quotes, copies of spread sheet(s) which compare all DBE quotes with non-DBE 
quotes and which include bid item(s) quoted, work classifications, quantities, prices, and dollar 
amounts. 
 
4.   Submit a narrative of specific names and types of information, assistance, considerations 
given, and efforts to assist DBEs under Item IV, subparts C through F.   
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DBE BID ASSURANCE 
COMPLETE ONLY PART A. OR PART B. 

 
PART A. RACE CONSCIOUS DBE PARTICIPATION 

SPECIFIC ASSIGNED CONTRACT DBE GOAL FOR BID 
EVALUATION________PERCENT 

 
If the DBE goal which is indicated in Section A, CONTRACT GOAL, of APPENDIX A, BID CONDITIONS, 
DISADVANTAGED BUSINESS ENTERPRISE (DBE) is greater than 0.0 percent, complete only Part A, 
and submit DBE Commitment, and if applicable, Documentation of Good Faith Efforts. 
 
By signing the BID REPORT (either manually or electronically), it is understood that those individuals who 
sign as owners or authorized representatives of the Bidder, have read and are familiar with APPENDIX A, 
SPECIAL PROVISION, BID CONDITIONS, DISADVANTAGED BUSINESS ENTERPRISE and hereby 
certify that good faith efforts have been utilized to meet or exceed the goal of the DBE Program as 
established by the DBE Special Provision. 
 
Indicate intended DBE commitment. 
 
_____ We intend to meet or exceed the contract goals as per the DBE Commitment which is submitted 

with the Bid Proposal. 
 
 RACE CONSCIOUS AND RACE NEUTRAL COMMITMENT ________ PERCENT 
 
_____ We fail to meet the advertised goal.  This firm commits to DBE participation as per the DBE 

Commitment that is submitted with the EBS Bid Proposal and to continue Good Faith Efforts 
throughout the performance of the project.  Documentation of Good Faith Efforts is submitted with 
the Bid Proposal, including: 

  1.  DBE Contact Log Report 
  2.  Quote Comparison Report 
______________________________________________________________________ 
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PART B. RACE NEUTRAL DBE PARTICIPATION 
ASSIGNED CONTRACT DBE GOAL FOR BID EVALUATION ____________ 
PERCENT     

                   
If the DBE goal, which is indicated in Section A, CONTRACT GOAL, of APPENDIX A, BID CONDITIONS, 
DISADVANTAGED BUSINESS ENTERPRISE (DBE) is 0.0 percent, complete only Part B and submit 
Race Neutral DBE Information.                                                                                                                                                                 
         
By signing the BID REPORT (either manually or electronically), it is understood that those individuals who 
sign as owners or authorized representatives of the Bidder, have read and are familiar with APPENDIX A, 
SPECIAL PROVISION, BID CONDITIONS, DISADVANTAGED BUSINESS ENTERPRISE and hereby 
certify that equal opportunity action has been utilized to allow DBEs to compete for and perform on 
subcontracts. 
 
_____ We do not intend to sublet a portion of the contract work. 
 
_____ We intend to sublet a portion of the contract work.  Our firm has taken equal opportunity action to 

allow DBEs to compete for and perform on subcontracts.  Documentation of Race Neutral efforts 
is submitted with the Bid Proposal, including: 

 
 ______ 1.  RACE NEUTRAL DBE COMMITMENT   ________ PERCENT 
 
 ______ 2.  DBE Contact Log Report 
 
 ______ 3.  Quote Comparison Report 
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X. Attention Contractors 
 
 E.E.O. Affirmative Action Requirements on 
 Federal and Federal-Aid Construction Contracts of $10,000 or More 
 
Include the Notice of Requirement for Affirmative Action to Ensure Equal Employment Opportunity, 
Executive Order (EO) 11246, as amended (incorporated by reference & Appendix A - below) and the 
Standard Federal Equal Employment Opportunity Construction Contract Specifications set forth in §60-
4.3 (incorporated by reference) in all requests for bids/solicitations on all contracts and subcontracts of 
$10,000 or more 
 
Include in Appendix A, Notice of Requirement for Affirmative Action to Ensure Equal Employment 
Opportunity, the goals established by the Office of Federal Contract Compliance Programs (OFCCP) for 
minority and female participation in each craft on all contracts and subcontracts.  
 

APPENDIX   A   (EO 11246) 
 
The OFCCP goals for minority representation in each trade are shown below. The goal for female 
utilization (6.9 percent) applies to all contracts and subcontracts irrespective of their geographical 
location.  
 

COUNTY GOAL COUNTY GOAL COUNTY GOAL 
Beaver 12.6 Box Elder 5.1 Cache 5.1 
Carbon 5.1 Daggett 5.1 Davis 6.0 
Duchesne 5.1 Emery 5.1 Garfield 12.6 

Grand 10.2 Iron 12.6 Juab 5.1 
Kane 12.6 Millard 5.1 Morgan 5.1 
Piute 5.1 Rich 5.1 Salt Lake 6.0 
San Juan 10.2 Sanpete 5.1 Sevier 5.1 
Summit 5.1 Tooele 6.0 Uintah 5.1 
Utah 2.4 Wasatch 5.1 Washington 12.6 
Wayne 5.1 Weber 6.0   

 
These goals are applicable to all contractors’ or subcontractors’ construction work (whether or not it is 
Federal or Federally assisted) performed in the covered area. 
 
The Bidder’s attention is called to the “Equal Opportunity Clause” (form FHWA 1273- II 1 b, included in 
this contract) and the “Standard Federal Equal Employment Specifications” set forth in 41 CFR Part 60-4 
(incorporated by reference).  
  
Compliance with the Executive Order and the regulations in 41 CFR part 60-4 is based on the 
implementation of the “Equal Opportunity Clause,” specific affirmative action obligations required by the 
specifications set forth in 41 CFR 60-4.3(a), and the efforts to meet the goals.   
 
Provide written notification to the Director of the Office of Federal Contract Compliance Programs within 
10 working days of award of any construction subcontract in excess of $10,000 at any tier for construction 
work under the contract resulting from this solicitation.  The notification lists the name, address and 
telephone number of the subcontractor; employer identification number of the subcontractor; estimated 
dollar amount of the subcontract; estimated starting and completion dates of the subcontract; and the 
geographical area in which the subcontract will be performed.  
 
Under Section 303 of EO 11246, only the U. S. Department of Labor (DOL) has the authority to determine 
compliance with EO 11246 and its implementing regulations.  The Federal Highway Administration 
(FHWA) and the State highway agency (UDOT) do not have independent authority to determine 
compliance with EO 11246, 41 CFR Chapter 60, or the minority and female participation goals 
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established by  the Office of Federal Contract Compliance Programs (OFCCP), pursuant to 41 CFR 
Chapter 60.  
 
Both UDOT and FHWA has the authority and the responsibility to notify the OFCCP if it becomes aware 
of any possible violations of EO 11246 or 41 CFR Chapter 60. 
 

APPENDIX B 
 
As used in these specifications:  

a.  Covered area: The geographical area described in the solicitation from which this 
contract resulted;  

b.  Director: Director, Office of Federal Contract Compliance Programs, United State 
Department of Labor, or any person to whom the Director delegates authority;  

c.  Employer identification number: The Federal Social Security number used on the 
Employer’s Quarterly Federal Tax Return, U.S. Treasury Department Form 941.  

d.  Minority includes:  
(i)  Black (all persons having origins in any of the black African racial groups not of 

Hispanic origin);  
(ii)  Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South 

American or other Spanish Culture or origin, regardless of race);  
(iii)  Asian and Pacific Islander (all persons having origins in any of the original 

peoples of the Far East, Southeast Asia, the Indian Subcontinent, or the Pacific 
Islands); and  

(iv)  American Indian or Alaskan Native (all persons having origins in any of the 
original peoples of North America and maintaining identifiable tribal affiliations 
through membership and participation or community identification). 

 
 



TIE FORK VISITOR SERVICE CENTER 
Spanish Fork, UT April 2009 

 

Special Supplementary Conditions -       Page 32 of 68 
Federal Projects With Full Size Plan Sheets 

XI. Specific Equal Employment Opportunity Responsibilities 
 
1. General 
 

a. The State Transportation Agency (STA) and Federal Highway Administration (FHWA) 
have the authority and the responsibility to ensure compliance with 23 USC Section 140 
and Title VI of the Civil Rights Act of 1964, as amended, and related regulations, 
including 49 CFR Parts 21 and 23, and 23 CFR Parts 200, 230, and 633. Pursuant to this 
authority, the STA and the FHWA will conduct compliance reviews of contractors on 
federally funded highway projects to determine compliance with these laws and related 
regulations.   The STA will prepare complete, written reports of findings of the compliance 
reviews.  The FHWA will analyze the reports, and the evidence on which they are based. 

 
b. A contractor’s EO requirements are in the contract provisions referenced in the FHWA-

1273 (included herein). These include contractor acceptance of Section II, 1 c, and the 
obligation of the contractor to comply with specific EO activities at a minimum.  

 
c. Submit form PR-1391 in July and at other times when such information is required by the 

STA or the FHWA; and submit other documentation and reports as requested by the STA 
or the FHWA.   

 
2. Equal Employment Opportunity (EEO) 
 

a. Where minorities and women have been excluded from certain classifications in a 
contractor’s work force, the EEO affirmative action requirements specified in the contract 
will be implemented in good faith to provide EEO. 

 
b. The contractor will use the avenue afforded by the Training Special Provision (included 

herein) to increase minority and female employment in crafts where they have been 
underrepresented. 

 
3. Minority and Female Average Availability Percentages – Utah  
 

a. Average percentages for minority (M) and female (F) availability in each trade, by County, 
are shown below.  Availability is defined as “an estimate of the number of qualified 
minorities or women available for employment in a given job group.”   

 
COUNTY M F COUNTY M F COUNTY M F COUNTY M F 
Beaver 6.8 3.0 Box Elder 9.9 5.0 Cache 9.9 5.0 Carbon 12.3 3.0 

Daggett 12.3 3.0 Davis 8.9 3.0 Duchesne 12.3 3.0 Emery 15.5 5.0 
Garfield 15.5 5.0 Grand 15.5 5.0 Iron 6.8 3.0 Juab 8.2 4.0 
Kane 15.5 5.0 Millard 6.8 3.0 Morgan 11.1 3.0 Piute 15.5 5.0 
Rich 9.9 5.0 Salt Lake 21.6 5.0 San Juan 15.5 5.0 Sanpete 8.2 4.0 
Sevier 15.5 5.0 Summit 11.1 3.0 Tooele 8.2 4.0 Uintah 12.3 3.0 
Utah 11.9 4.0 Wasatch 11.1 3.0 Washington 10.0 4.0 Wayne 15.5 5.0 
Weber 17.8 5.0          

 
b. The use of these average percentages in no way precludes the contractor from 

performing and documenting good faith efforts to recruit and employ minorities and 
females.  

 
4. Compliance Determinations 
 

a. The list below is a set of “Good-Faith Efforts” criterion established in FHWA’s regulatory 
and policy requirements that may be used to determine a contractor’s good faith efforts: 
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1. Contractor’s EEO Policy 
2. Dissemination of the EEO Policy 
3. Authority and Responsibility of EEO Officer 
4. Periodic EEO meetings (EEO indoctrination) 
5. Notices/posters on bulletin board 
6. Advertising as an “EEO Employer” 
7. Recruitment – Systematic and direct recruitment efforts with sources likely to 

yield minorities and women 
8. Educate all new supervisors within 30 days of reporting to duty 
9. Encourage present employees to refer minorities and women 
10. Evaluates the spread of wages to determine whether discrimination exists 
11. Investigates all complaints, promptly, and appropriate corrective action is taken 
12. Assist in locating, qualifying, and increasing the skills of minorities and women 
13. Fully uses training programs and advises employees and applicants of 

opportunities 
14. Minorities and women exist in contractor’s training program 
15. Ensure nonsegregated facilities 
16. Minorities and women are employed in all occupations, crafts, and job 

classifications on an equal basis 
17. Procedures establishing the monitoring of subcontractors’ compliance with 

nondiscrimination, EO and EEO obligations 
18. The need for adequate records and reports 
19. Minorities and women reach accumulating work hours expected based on their 

representation 
 

b. Affirmative Action is determined based on the evaluation of the contractor’s compliance 
with all of the above good faith efforts and on the contractor’s efforts to achieve maximum 
results from the actions. 

 
c. A contractor is in compliance when there is no evidence of discrimination in employment, 

training, DBE, Indian Preference provisions, equal opportunity requirements, or evidence 
every good faith effort has been made. 

 
 
5. Training Special Provisions 
 

This Training Special Provisions supersedes subparagraph II 6b of the FHWA-1273, and 
is an implementation of 23 U.S.C.C.140 (a). 

 
Provide training as follows as part of the equal employment opportunity affirmative action 
program: 
 
Provide on-the-job training aimed at developing full journeymen in the type of trade or job 
classification involved. 
 
The number of training hours to be trained under the special provision is 500 hours 
(amount to be filled in by the State Highway Department (STA). 
 
If a portion of the contract work is subcontracted, determine how many, if any, of the 
trainees are to be trained by the Subcontractor. Make this training special provision 
applicable to the subcontract. Retain the primary responsibility for meeting the training 
requirements imposed by this special provision. Where feasible, 25 percent of 
apprentices or trainees in each occupation will be in their first year of apprenticeship or 
training. 
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Distribute the number of trainees among the work classifications on the basis of needs 
and the availability of journeymen in the various classifications within a reasonable area 
of recruitment. Prior to commencing construction, submit to the State highway agency for 
approval the number of trainees to be trained in each selected classification and training 
program to be used. Specify the starting time for training in each of the classifications. 
The STA gives credit for each trainee employed on the contract work that is currently 
enrolled or becomes enrolled in an approved program. Reimbursement is made for the 
trainees as specified in this provision. 
 
Training and upgrading of minorities and women toward journeyman status is a primary 
objective of this Training Special Provision. Enroll minority trainees and women (e.g., by 
conducting systematic and direct recruitment through public and private likely to yield 
minority and women trainees) to the extent that such persons are available within a 
reasonable area of recruitment. Demonstrate the steps taken to achieve compliance with 
Federal Projects With Full Size Plan Sheets this Training Special Provision. This training 
commitment is not intended nor used to discriminate against any applicant for training, 
whether a member of a minority group or not. 
 
Do not employ a trainee in any classification in which they have successfully completed a 
training course leading to journeyman status or in which they have been employed as a 
journeyman. Include appropriate questions in the employee application or by other 
suitable means to satisfy this requirement. Document the findings in each case. The 
training program selected, and approved by the STA and the FHWA, establishes the 
minimum length and type of training for each classification in that program. The STA and 
the FHWA approves a program if it meets the equal employment opportunity obligations 
and qualification of the average trainee for journeyman status in the classification 
concerned by the end of the training period. Furthermore, apprenticeship programs 
registered with the U.S. Department of Labor, Bureau of Apprenticeship and Training, or 
with a State apprenticeship agency recognized by the Bureau and training programs 
approved but not necessarily sponsored by the U.S. Department of Labor, Manpower 
Administration, Bureau of Apprenticeship and training are considered acceptable if 
administered in a manner consistent with the equal employment obligations of Federal-
aid highway construction contracts. Approval or acceptance of a training program is 
obtained from the State prior to commencing work on the classification covered by the 
program.  
 
Provide training in the construction crafts rather than clerk typists or secretarial-type 
positions. Training is permissible in lower level management positions such as office 
engineers, estimators, timekeepers, etc., where the training is oriented toward 
construction applications. Training in the laborer classification if approved by the division 
office. Some off-site training is permissible as long as the training is an integral part of an 
approved training program and does not comprise a significant part of the overall training.  
 
Trainees are paid at least 60 percent of the appropriate minimum journeyman’s rate 
specified in the contract for the first half of the training period, 75 percent for the third 
quarter of the training period, and 90 percent for the last quarter of the training period, 
unless apprentices or trainees in an approved existing program are enrolled as trainees 
on this project. In that case, the appropriate rates approved by the Departments of Labor 
or Transportation in connection with the existing program shall apply to all trainees being 
trained for the same classification who are covered by this Training Special Provision. 

 
Furnish the trainee a copy of the program to be followed in providing the training.  
Provide each trainee with a certification showing the type and length of training 
satisfactorily completed. 
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Provide for the maintenance of records and furnish periodic reports documenting their 
performance under this Training Special Provision. UDOT form C-138, Monthly Training 
Report satisfies this reporting requirement.  Contractor will accomplish entry of this 
information electronically by entry into PDBS at least monthly for the duration of the 
project. 

 
a. Training Program Description:  As part of the Equal Employment Opportunity 

Affirmative Action Program, the Contractor shall provide on-the-job training 
aimed at developing full journey status in the type of trade or job classification 
involved.  The number of hours of training to be provided under this contract will 
be as shown on the bid schedule.  Apprentices must be enrolled in an Office of 
Apprenticeship Training Employer and Labor Services (OATELS - formerly BAT) 
approved program; or if employee is a foreign born and English challenged 
worker, enrolled in the AGC Daily Dose English Program. 

 
Following their Daily Dose English Program training, each trainee will be allowed a 
maximum of 600 hours towards his or her journeyman certification when enrolling in an 
apprenticeship program. 

 
b. OBJECTIVE:  Training and upgrading of minorities and women toward journey 

status is the primary objective of this program.  The Contractor shall enroll 
minorities and/or women, where possible, and document good faith efforts prior 
to the hire of non-minority males in order to demonstrate compliance with this 
Training Special Provision.  This training commitment is not intended, and shall 
not be used, to discriminate against any applicant for training, whether a member 
of a minority group or not. 

 
c. DAILY DOSE PROGRAM:  Only those employees who have a language barrier 

are eligible to enroll in the Daily Dose Program and receive credit towards their 
journeyman certification.   

 
Contractors utilizing the Daily Dose Program will receive credit of twenty (20) 
hours per week up to a maximum of 600 hours for reimbursement towards a 
training goal per project, subject to verification; and/or credit of twenty (20) hours 
per week up to a maximum of one half of assigned hours if the training goal is 
600 hours or less on a project. 

 
Employees enrolled only in the AGC Daily Dose Program working on a project 
will be compensated at a wage of 50% of the base rate for the specific 
classification to which they are assigned, but not less than the laborer rate in the 
wage determination for the project – whichever is greater. 

 
An employee enrolled in the AGC Daily Dose Program may be concurrently 
enrolled in an approved apprenticeship program at any point prior to completion 
of the 600-hour program, based on language skill level commensurate with the 
approved apprenticeship program.  Once enrolled in a defined apprenticeship 
program, compensation will be assigned at the period of apprenticeship 
employee is placed.  Employee will be required to continue and/or complete the 
Daily Dose Program of 600 hours established while employed by the contractor.   

 
 

d. PROJECT TRAINING GOAL:  The formula for determining the training goal 
specified in the Training Special Provision shall be as follows: 
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= labor cost per hour per employee – to be adjusted periodically to accommodate increase in 
cost. 

 
e. GENERAL:  Prior to beginning construction on the contract, the Contractor shall 

submit Form OJT100 indicating the training program to be used, the number of 
hours of training to be provided by classification, and the anticipated starting time 
for training in each selected classification. 

 
f. Training should begin within 2 weeks of the anticipated start date(s) of project as 

outlined on the OJT 100 Form, unless otherwise authorized by the Resident 
Engineer (RE).  Only after submission of documentation by the Contractor and 
approval by the RE, of efforts made in good faith, will authorization of a delay be 
made. 

 
g. The Contractor shall review annually the training and promotion potential of 

minority and women employees and shall encourage eligible employees to apply 
for such training and promotion. 

 
h. METHOD OF MEASUREMENT:  The Contractor will be credited for each 

approved apprentice/trainee employed on the project and reimbursed on the 
basis of hours worked in the program to which he/she is indentured, as listed on 
the certified payrolls, and reported monthly, by the Contractor in the UDOT PDBS 
Contractor module, OJT Hours Worked screen. There shall be no credit for 
training provided under this section prior to the Contractor’s submittal and 
approval by the RE of the Apprentice/Trainee Certification from the appropriate 
agency.  This certification expires 90 days from the date of issue, and must be 
renewed by the Contractor in order to keep the apprentice/trainee’s hours eligible 
for reimbursement. 

 
i. BASIS OF PAYMENT:  Payment for contractor participating in the AGC Daily 

Dose program will be made at a rate of $10.00 a hour, 20 hours per week, up to 
a maximum of 600 hours per project unless otherwise specified in accordance 
with 5,C of this provision.  Payment will be made at the contract unit price of 
$10.00 for each hour of approved apprenticeship training actually provided.  No 
reimbursement will be provided to the contractor for hours in excess of the 
assigned training goal for the project.  All reimbursement payments made to the 
contractor for training must be paid to the agency administering the training 
program.  Certified documentation showing the payment to the training agency is 
required to be submitted to the UDOT Civil Rights EEO and Labor Specialist 
when the project is complete. 

 
A contractor will have fulfilled his/her responsibilities under this Training Special 
Provision if he/she has provided acceptable training to the number of trainees 
specified on the OJT100 and the number of hours specified and shown on the 
bid schedule.  EXAMPLE (a):  Training Goal = 750 hours; Hours specified on bid 
schedule = 750.  Contractor may use any number of trainees to satisfy the 
number of hours specified on the bid schedule but the number of trainees 
specified on the Form OJT100 must be used unless change is approved by RE.  

DESCRIPTION SAMPLE 
Engineer’s estimate times 33% equals total 
labor dollars. 

$25,000,000 X 33% = 8,250,000 

Total labor $ divided by $50 equals total 
labor hours. 

$  8,250,000 ÷ *$50 =    165,000 

Total labor hours times 5% equals project 
training hours. 

       165,000 X   5% =        8,250 
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EXAMPLE (b):  Training Goal = 2000 hours; Hours specified on bid schedule = 
2,000.  Contractor may use any number of trainees to satisfy the number of 
hours specified on the bid schedule. 

 
Any request for adjustment to the OJT Training Form or goal MUST be submitted 
and approved by the UDOT Civil Rights Office prior to substantial completion of 
project.  Good Faith Efforts and mitigating circumstances will be considered in 
approval process. 
 
LIQUIDATED DAMAGES:  Where the Contractor has failed, by the end of the 
project, to provide the required number of hours of training and has failed to 
submit acceptable good faith efforts documentation which establishes exactly 
why he/she was unable to do so, the Contractor will be assessed an amount 
equal to the following damages to be deducted from the final progress payment: 

 

 
*The journey worker scale is based on the classification identified in the approved programs submitted 
previously on the form OJT100. 

 
 

(This form OJT100 replaces the required Training Letter of Commitment and is to be completed and 
submitted to the UDOT Resident Engineer before or at the pre-construction meeting for the project.  Form 
is found on the UDOT web site, Construction forms, DBE, EEO and Labor Forms). 

DESCRIPTION SAMPLE 
Number of hours of 
training not provided, 
times the journey worker 
hourly scale plus benefits 

HOURS OF 
TRAINING 
NOT 
PROVIDED 

*JOURNEY 
WORKER 

BASE 
PLUS 
FRINGE 

TOTAL 
HOURLY 
WAGE OF 
TRAINEE 

DAMAGES 

 600 OPERATOR – 
Blade 
Smooth/Finish  

23.80 + 
9.76  

= 33.56 20,136.00 

 500 CARPENTER 16.13 + 
2.80 

= 18.93 9,465.00 

 600 IRONWORKER 21.84 + 
9.92  

= 31.76 19,056.00 

 700 OPERATOR –  
Bulldozer 

18.05 + 
7.08 

= 25.13 17,591.00 

Total training hours not 
provided 

2,400  Project Total Damages 66,248.00 
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Form 
OJT100 
Rev. 12/06 

TRAINING  COMMITMENT  FORM Date: 

Project #  Location  
Company  

Address  
City  State  ZIP  Phone  

Craft/Classification Training Program # 
Trainees 

Starting 
Date 

Approx # 
Hrs 

     
     
     
     
     
     
     
     
     

  
Signature Title Date 



TIE FORK VISITOR SERVICE CENTER 
Spanish Fork, UT April 2009 

 

Special Supplementary Conditions - Page 39 of 68 
Federal Projects With Full Size Plan Sheets 
 

FHWA-1273 Electronic version -- March 10, 1994 
 

XII. Required Contract Provisions 
 FEDERAL-AID CONSTRUCTION CONTRACTS 
  
 
Page 
 I. General 
 II. Nondiscrimination 
III. Nonsegregated Facilities 
IV. Payment of Predetermined Minimum 
Wage 
V. Statements and Payrolls 
VI. Record of Materials, Supplies, and Labor 
VII. Subletting or Assigning the Contract 
VIII. Safety:  Accident Prevention 
IX. False Statements Concerning Highway 
Projects 
X. Implementation of Clean Air Act and 
Federal  
  Water Pollution Control Act 
XI. Certification Regarding Debarment, 
Suspension,  
  Ineligibility, and Voluntary Exclusion 
XII. Certification Regarding Use of Contract 
Funds for 
  Lobbying 
 

ATTACHMENTS 
 
A. Employment Preference for Appalachian 

Contracts (included in Appalachian 
contracts only) 

 
I. GENERAL 
 

1. These contract provisions shall apply to all 
work performed on the contract by the 
contractor’s own organization and with the 
assistance of workers under the contractor's 
immediate superintendence and to all work 
performed on the contract by piecework, station 
work, or by subcontract. 
 

2. Except as otherwise provided for in each 
section, the contractor shall insert in each 
subcontract all of the stipulations contained in 
these Required Contract Provisions, and further 
require their inclusion in any lower tier 
subcontract or purchase order that may in turn 
be made.  The Required Contract Provisions 
shall not be incorporated by reference in any 
case.  The prime contractor shall be responsible 
for compliance by any subcontractor or lower tier 
subcontractor with these Required Contract 
Provisions. 

 
3. A breach of any of the stipulations 

contained in these Required Contract Provisions 
shall be sufficient grounds for termination of the 
contract. 
 

4. A breach of the following clauses of the 
Required Contract Provisions may also be 
grounds for debarment as provided in 29 CFR 
5.12: 

Section I, paragraph 2; 
Section IV, paragraphs 1, 2, 3, 4, and 7; 
Section V, paragraphs 1 and 2a through 

2g. 
 

5. Disputes arising out of the labor standards 
provisions of Section IV (except paragraph 5) 
and Section V of these Required Contract 
Provisions shall not be subject to the general 
disputes clause of this contract.  Such disputes 
shall be resolved in accordance with the 
procedures of the U.S. Department of Labor 
(DOL) as set forth in 29 CFR 5, 6, and 7.  
Disputes within the meaning of this clause 
include disputes between the contractor (or any 
of its subcontractors) and the contracting 
agency, the DOL, or the contractor's employees 
or their representatives. 
 

6.  Selection of Labor:  During the 
performance of this contract, the contractor shall 
not: 
 

a. discriminate against labor from any 
other State, possession, or territory of the United 
States (except for employment preference for 
Appalachian contracts, when applicable, as 
specified in Attachment A), or 
 

b. employ convict labor for any purpose 
within the limits of the project unless it is labor 
performed by convicts who are on parole, 
supervised release, or probation. 
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II. NONDISCRIMINATION 
 

(Applicable to all Federal-aid construction 
contracts and to all related subcontracts of 
$10,000 or more.) 
 

1. Equal Employment Opportunity:  Equal 
employment opportunity (EEO) requirements not 
to discriminate and to take affirmative action to 
assure equal opportunity as set forth under laws, 
executive orders, rules, regulations (28 CFR 35, 
29 CFR 1630 and 41 CFR 60) and orders of the 
Secretary of Labor as modified by the provisions  
prescribed herein, and imposed pursuant to 23 
U.S.C. 140 shall constitute the EEO and specific 
affirmative action standards for the contractor's 
project activities under this contract.  The Equal 
Opportunity Construction Contract Specifications 
set forth under 41 CFR 60-4.3 and the 
provisions of the American Disabilities Act of 
1990 (42 U.S.C. 12101 et seq.) set forth under 
28 CFR 35 and 29 CFR 1630 are incorporated 
by reference in this contract.  In the execution of 
this contract, the contractor agrees to comply 
with the following minimum specific requirement 
activities of EEO: 
 

a. The contractor will work with the State 
highway agency (SHA) and the Federal 
Government in carrying out EEO obligations and 
in their review of his/her activities under the 
contract. 
 

b. The contractor will accept as his 
operating policy the following statement: 
 

“It is the policy of this Company to assure 
that applicants are employed, and that 
employees are treated during employment, 
without regard to their race, religion, sex, 
color, national origin, age or disability.  
Such action shall include: employment, 
upgrading, demotion, or transfer; 
recruitment or recruitment advertising; 
layoff or termination; rates of pay or other 
forms of compensation; and selection for 
training, including apprenticeship, 
preapprenticeship, and/or on-the-job 
training.” 

 
2. EEO Officer:  The contractor will 

designate and make known to the SHA 
contracting officers an EEO Officer who will 
have the responsibility for and must be capable 
of effectively administering and promoting an 
active contractor program of EEO and who must 

be assigned adequate authority and 
responsibility to do so. 

3. Dissemination of Policy:  All members of 
the contractor's staff who are authorized to hire, 
supervise, promote, and discharge employees, 
or who recommend such action, or who are 
substantially involved in such action, will be 
made fully cognizant of, and will implement, the 
contractor's EEO policy and contractual 
responsibilities to provide EEO in each grade 
and classification of employment.  To ensure 
that the above agreement will be met, the 
following actions will be taken as a minimum: 
 

a. Periodic meetings of supervisory and 
personnel office employees will be conducted 
before the start of work and then not less often 
than once every six months, at which time the 
contractor's EEO policy and its implementation 
will be reviewed and explained.  The meetings 
will be conducted by the EEO Officer. 
 

b. All new supervisory or personnel office 
employees will be given a thorough 
indoctrination by the EEO Officer, covering all 
major aspects of the contractor's EEO 
obligations within thirty days following their 
reporting for duty with the contractor. 
 

c. All personnel who are engaged in 
direct recruitment for the project will be 
instructed by the EEO Officer in the contractor's 
procedures for locating and hiring minority group 
employees. 
 

d. Notices and posters setting forth the 
contractor's EEO policy will be placed in areas 
readily accessible to employees, applicants for 
employment and potential employees. 
 

e. The contractor's EEO policy and the 
procedures to implement such policy will be 
brought to the attention of employees by means 
of  meetings, employee handbooks, or other 
appropriate means. 

 
4. Recruitment:  When advertising for 

employees, the contractor will include in all 
advertisements for employees the notation:  “An 
Equal Opportunity Employer.”  All such 
advertisements will be placed in publications 
having a large circulation among minority groups 
in the area from which the project work force 
would normally be derived. 
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a. The contractor will, unless precluded 
by a valid bargaining agreement, conduct 
systematic and direct recruitment through public 
and private employee referral sources likely to 
yield qualified minority group applicants.  To 
meet this requirement, the contractor will identify 
sources of potential minority group employees, 
and establish with such identified sources 
procedures whereby minority group applicants 
may be referred to the contractor for 
employment consideration. 
 

b. In the event the contractor has a valid 
bargaining agreement providing for exclusive 
hiring hall referrals, he is expected to observe 
the provisions of that agreement to the extent 
that the system permits the contractor's 
compliance with EEO contract provisions.  (The 
DOL has held that where implementation of 
such agreements have the effect of discrimi-
nating against minorities or women, or obligates 
the contractor to do the same, such implemen-
tation violates Executive Order 11246, as 
amended.)  
 

c. The contractor will encourage his 
present employees to refer minority group 
applicants for employment.  Information and 
procedures with regard to referring minority 
group applicants will be discussed with 
employees. 

 
5. Personnel Actions:  Wages, working 

conditions, and employee benefits shall be 
established and administered, and personnel 
actions of every type, including hiring, 
upgrading, promotion, transfer, demotion, layoff, 
and termination, shall be taken without regard to 
race, color, religion, sex, national origin, age or 
disability.  The following procedures shall be 
followed:  
 

a. The contractor will conduct periodic 
inspections of project sites to insure that working 
conditions and employee facilities do not 
indicate discriminatory treatment of project site 
personnel. 
 

b. The contractor will periodically 
evaluate the spread of wages paid within each 
classification to determine any evidence of 
discriminatory wage practices. 
 

c. The contractor will periodically review 
selected personnel actions in depth to determine 
whether there is evidence of discrimination.  

Where evidence is found, the contractor will 
promptly take corrective action.  If the review 
indicates that the discrimination may extend 
beyond the actions reviewed, such corrective 
action shall include all affected persons. 
 

d. The contractor will promptly investigate 
all complaints of alleged discrimination made to 
the contractor in connection with his obligations 
under this contract, will attempt to resolve such 
complaints, and will take appropriate corrective 
action within a reasonable time.  If the 
investigation indicates that the discrimination 
may affect persons other than the complainant, 
such corrective action shall include such other 
persons.  Upon completion of each investigation, 
the contractor will inform every complainant of 
all of his avenues of appeal. 
 

6. Training and Promotion: 
 

a. The contractor will assist in locating, 
qualifying, and increasing the skills of minority 
group and women employees, and applicants for 
employment. 

 
b. Consistent with the contractor's work 

force requirements and as permissible under 
Federal and State regulations, the contractor 
shall make full use of training programs, i.e., 
apprenticeship, and on-the-job training programs 
for the geographical area of contract 
performance.  Where feasible, 25 percent of 
apprentices or trainees in each occupation shall 
be in their first year of apprenticeship or training.  
In the event a special provision for training is 
provided under this contract, this subparagraph 
will be superseded as indicated in the special 
provision. 
 

d. The contractor will periodically review 
the training and promotion potential of minority 
group and women employees and will 
encourage eligible employees to apply for such 
training and promotion. 
 

7. Unions:  If the contractor relies in whole 
or in part upon unions as a source of 
employees, the contractor will use his/her best 
efforts to obtain the cooperation of such unions 
to increase opportunities for minority groups and 
women within the unions, and to effect referrals 
by such unions of minority and female 
employees.  Actions by the contractor either 
directly or through a contractor's association 
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acting as agent will include the procedures set 
forth below:  
 
 

a. The contractor will use best efforts to 
develop, in cooperation with the unions, joint 
training programs aimed toward qualifying more 
minority group members and women for 
membership in the unions and increasing the 
skills of minority group employees and women 
so that they may qualify for higher paying 
employment. 

 
b The contractor will use best efforts to 

incorporate an EEO clause into each union 
agreement to the end that such union will be 
contractually bound to refer applicants without 
regard to their race, color, religion, sex, national 
origin, age or disability. 
 

c. The contractor is to obtain information 
as to the referral practices and policies of the 
labor union except that to the extent such 
information is within the exclusive possession of 
the labor union and such labor union refuses to 
furnish such information to the contractor, the 
contractor shall so certify to the SHA and shall 
set forth what efforts have been made to obtain 
such information. 
 

d. In the event the union is unable to 
provide the contractor with a reasonable flow of 
minority and women referrals within the time 
limit set forth in the collective bargaining 
agreement, the contractor will, through 
independent recruitment efforts, fill the 
employment vacancies without regard to race, 
color, religion, sex, national origin, age or 
disability; making full efforts to obtain qualified 
and/or qualifiable minority group persons and 
women.  (The DOL has held that it shall be no 
excuse that the union with which the contractor 
has a collective bargaining agreement providing 
for exclusive referral failed to refer minority 
employees.)  In the event the union referral 
practice prevents the contractor from meeting 
the obligations pursuant to Executive Order 
11246, as amended, and these special 
provisions, such contractor shall immediately 
notify the SHA. 
 

8. Selection of Subcontractors, 
Procurement of Materials and Leasing of 
Equipment:  The contractor shall not 
discriminate on the grounds of race, color, 
religion, sex, national origin, age or disability in 

the selection and retention of subcontractors, 
including procurement of materials and leases of 
equipment. 
 

a. The contractor shall notify all potential 
subcontractors and suppliers of his/her EEO 
obligations under this contract. 
 

b. Disadvantaged business enterprises 
(DBE), as defined in 49 CFR 23, shall have 
equal opportunity to compete for and perform 
subcontracts which the contractor enters into 
pursuant to this contract.  The contractor will use 
his best efforts to solicit bids from and to utilize 
DBE subcontractors or subcontractors with 
meaningful minority group and female 
representation among their employees.  
Contractors shall obtain lists of DBE 
construction firms from SHA personnel. 
 

c. The contractor will use his best efforts 
to ensure subcontractor compliance with their 
EEO obligations. 
 

9. Records and Reports:  The contractor 
shall keep such records as necessary to 
document compliance with the EEO 
requirements.  Such records shall be retained 
for a period of three years following completion 
of the contract work and shall be available at 
reasonable times and places for inspection by 
authorized representatives of the SHA and the 
FHWA. 
 

a. The records kept by the contractor 
shall document the following: 
 

(1) The number of minority and non-
minority group members and women employed 
in each work classification on the project; 
 

(2) The progress and efforts being 
made in cooperation with unions, when 
applicable, to increase employment opportuni-
ties for minorities and women; 
 

(3) The progress and efforts being 
made in locating, hiring, training, qualifying, and 
upgrading minority and female employees; and  

(4) The progress and efforts being 
made in securing the services of DBE 
subcontractors or subcontractors with 
meaningful minority and female representation 
among their employees. 
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b. The contractors will submit an annual 
report to the SHA each July for the duration of 
the project, indicating the number of minority, 
women, and non-minority group employees 
currently engaged in each work classification 
required by the contract work.  This information 
is to be reported on Form FHWA-1391.  If 
on-the-job training is being required by special 
provision, the contractor will be required to 
collect and report training data. 
 
III. NONSEGREGATED FACILITIES 
 

(Applicable to all Federal-aid construction 
contracts and to all related subcontracts of 
$10,000 or more.) 
 

a. By submission of this bid, the 
execution of this contract or subcontract, or the 
consummation of this material supply agreement 
or purchase order, as appropriate, the bidder, 
Federal-aid construction contractor, 
subcontractor, material supplier, or vendor, as 
appropriate, certifies that the firm does not 
maintain or provide for its employees any 
segregated facilities at any of its establishments, 
and that the firm does not permit its employees 
to perform their services at any location, under 
its control, where segregated facilities are 
maintained.  The firm agrees that a breach of 
this certification is a violation of the EEO 
provisions of this contract.  The firm further 
certifies that no employee will be denied access 
to adequate facilities on the basis of sex or 
disability. 
 

b. As used in this certification, the term 
“segregated facilities” means any waiting rooms, 
work areas, restrooms and washrooms, restau-
rants and other eating areas, timeclocks, locker 
rooms, and other storage or dressing areas, 
parking lots, drinking fountains, recreation or 
entertainment areas, transportation, and housing 
facilities provided for employees which are 
segregated by explicit directive, or are, in fact, 
segregated on the basis of race, color, religion, 
national origin, age or disability, because of 
habit, local custom, or otherwise.  The only 
exception will be for the disabled when the 
demands for accessibility override (e.g. disabled 
parking). 
 

c. The contractor agrees that it has 
obtained or will obtain identical certification from 
proposed subcontractors or material suppliers 
prior to award of subcontracts or consummation 

of material supply agreements of $10,000 or 
more and that it will retain such certifications in 
its files. 
 
IV. PAYMENT OF PREDETERMINED MINIMUM 
WAGE 
 

 (Applicable to all Federal-aid construction 
contracts exceeding $2,000 and to all related 
subcontracts, except for projects located on 
roadways classified as local roads or rural minor 
collectors, which are exempt.) 
 

1. General: 
 

a. All mechanics and laborers employed 
or working  upon the site of the work will be paid 
unconditionally and not less often than once a 
week and without subsequent deduction or 
rebate on any account [except such payroll 
deductions as are permitted by regulations (29 
CFR 3) issued by the Secretary of Labor under 
the Copeland Act (40 U.S.C. 276c)] the full 
amounts of wages and bona fide fringe benefits 
(or cash equivalents thereof) due at time of 
payment.  The payment shall be computed at 
wage rates not less than those contained in the 
wage determination of the Secretary of Labor 
(hereinafter “the wage determination”) which is 
attached hereto and made a part hereof, 
regardless of any contractual relationship which 
may be alleged to exist between the contractor 
or its subcontractors and such laborers and 
mechanics.  The wage determination (including 
any additional classifications and wage rates 
conformed under paragraph 2 of this Section IV 
and the DOL poster (WH-1321) or Form FHWA-
1495) shall be posted at all times by the 
contractor and its subcontractors at the site of 
the work in a prominent and accessible place 
where it can be easily seen by the workers.  For 
the purpose of this Section, contributions made 
or costs reasonably anticipated for bona fide 
fringe benefits under Section 1(b)(2) of the 
Davis-Bacon Act (40 U.S.C. 276a) on behalf of 
laborers or mechanics are considered wages 
paid to such laborers or mechanics, subject to 
the provisions of Section IV, paragraph 3b, 
hereof.  Also, for the purpose of this Section, 
regular contributions made or costs incurred for 
more than a weekly period (but not less often 
than quarterly) under plans, funds, or programs, 
which cover the particular weekly period, are 
deemed to be constructively made or incurred 
during such weekly period.  Such laborers and 
mechanics shall be paid the appropriate wage 
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rate and fringe benefits on the wage determina-
tion for the classification of work actually 
performed, without regard to skill, except as 
provided in paragraphs 4 and 5 of this Section 
IV. 
 

b. Laborers or mechanics performing 
work in more than one classification may be 
compensated at the rate specified for each 
classification for the time actually worked 
therein, provided, that the employer's payroll 
records accurately set forth the time spent in 
each classification in which work is performed. 
 

c. All rulings and interpretations of the 
Davis-Bacon Act and related acts contained in 
29 CFR 1, 3, and 5 are herein incorporated by 
reference in this contract. 
 

2. Classification: 
 

a. The SHA contracting officer shall 
require that any class of laborers or mechanics 
employed under the contract, which is not listed 
in the wage determination, shall be classified in 
conformance with the wage determination. 
 

b. The contracting officer shall approve 
an additional classification, wage rate and fringe 
benefits only when the following criteria have 
been met: 
 

(1) the work to be performed by the 
additional classification requested is not 
performed by a classification in the wage 
determination; 
 

(2) the additional classification is 
utilized in the area by the construction industry;  
 

(3) the proposed wage rate, including 
any bona fide fringe benefits, bears a 
reasonable relationship to the wage rates 
contained in the wage determination; and 
 

(4) with respect to helpers, when such 
a classification prevails in the area in which the 
work is performed. 
 

c. If the contractor or subcontractors, as 
appropriate, the laborers and mechanics (if 
known) to be employed in the additional 
classification or their representatives, and the 
contracting officer agree on the classification 
and wage rate (including the amount designated 
for fringe benefits where appropriate), a report of 

the action taken shall be sent by the contracting 
officer to the DOL, Administrator of the Wage 
and Hour Division, Employment Standards 
Administration, Washington, D.C. 20210.  The 
Wage and Hour Administrator, or an authorized 
representative, will approve, modify, or 
disapprove every additional classification action 
within 30 days of receipt and so advise the 
contracting officer or will notify the contracting 
officer within the 30-day period that additional 
time is necessary. 

d. In the event the contractor or 
subcontractors, as appropriate, the laborers or 
mechanics to be employed in the additional 
classification or their representatives, and the 
contracting officer do not agree on the proposed 
classification and wage rate (including the 
amount designated for fringe benefits, where 
appropriate), the contracting officer shall refer 
the questions, including the views of all 
interested parties and the recommendation of 
the contracting officer, to the Wage and Hour 
Administrator for determination.  Said Adminis-
trator, or an authorized representative, will issue 
a determination within 30 days of receipt and so 
advise the contracting officer or will notify the 
contracting officer within the 30-day period that 
additional time is necessary 
 

e. The wage rate (including fringe 
benefits where appropriate) determined 
pursuant to paragraph 2c or 2d of this Section IV 
shall be paid to all workers performing work in 
the additional classification from the first day on 
which work is performed in the classification. 
 

3. Payment of Fringe Benefits: 
 

a. Whenever the minimum wage rate 
prescribed in the contract for a  class of laborers 
or mechanics includes a fringe benefit which is 
not expressed as an hourly rate, the contractor 
or subcontractors, as appropriate, shall either 
pay the benefit as stated in the wage 
determination or shall pay another bona fide 
fringe benefit or an hourly case equivalent 
thereof. 
 

b. If the contractor or subcontractor, as 
appropriate, does not make payments to a 
trustee or other third person, he/she may 
consider as a part of the wages of any laborer or 
mechanic the amount of any costs reasonably 
anticipated in providing bona fide fringe benefits 
under a plan or program, provided, that the 
Secretary of Labor has found, upon the written 



TIE FORK VISITOR SERVICE CENTER 
Spanish Fork, UT April 2009 

 

Special Supplementary Conditions - Page 45 of 68 
Federal Projects With Full Size Plan Sheets 
 

request of the contractor, that the applicable 
standards of the Davis-Bacon Act have been 
met.  The Secretary of Labor may require the 
contractor to set aside in a separate account 
assets for the meeting of obligations under the 
plan or program. 
 

4. Apprentices and Trainees (Programs of 
the U.S. DOL) and Helpers: 
 

a. Apprentices: 
 

(1) Apprentices will be permitted to 
work at less than the predetermined rate for the 
work they performed when they are employed 
pursuant to and individually registered in a bona 
fide apprenticeship program registered with the 
DOL, Employment and Training Administration, 
Bureau of Apprenticeship and Training, or with a 
State apprenticeship agency recognized by the 
Bureau, or if a person is  employed in his/her 
first 90 days of probationary employment as an 
apprentice in such an apprenticeship program, 
who is not individually registered in the program, 
but who has been certified by the Bureau of 
Apprenticeship and Training or a State 
apprenticeship agency (where appropriate) to be 
eligible for probationary employment as an 
apprentice. 
 

(2) The allowable ratio of apprentices 
to journeyman-level employees on the job site in 
any craft classification shall not be greater than 
the ratio permitted to the contractor as to the 
entire work force under the registered program.  
Any employee listed on a payroll at an 
apprentice wage rate, who is not registered or 
otherwise employed as stated above, shall be 
paid not less than the applicable wage rate listed 
in the wage determination for the classification 
of work actually performed.  In addition, any 
apprentice performing work on the job site in 
excess of the ratio permitted under the 
registered program shall be paid not less than 
the applicable wage rate on the wage determi-
nation for the work actually performed.  Where a 
contractor or subcontractor is performing 
construction on a project in a locality other than 
that in which its program is registered, the ratios 
and wage rates (expressed in percentages of 
the journeyman-level hourly rate) specified in the 
contractor's or subcontractor's registered 
program shall be observed. 
 

(3)  Every apprentice must be paid at 
not less than the rate specified in the registered 

program for the apprentice's level of progress, 
expressed as a percentage of the journeyman-
level hourly rate specified in the applicable wage 
determination.  Apprentices shall be paid fringe 
benefits in accordance with the provisions of the 
apprenticeship program.  If the apprenticeship 
program does not specify fringe benefits, 
apprentices must be paid the full amount of 
fringe benefits listed on the wage determination 
for the applicable classification.  If the 
Administrator for the Wage and Hour Division 
determines that a different practice prevails for 
the applicable apprentice classification, fringes 
shall be paid in accordance with that determina-
tion. 
 

(4) In the event the Bureau of 
Apprenticeship and Training, or a State 
apprenticeship agency recognized by the 
Bureau, withdraws approval of an appren-
ticeship program, the contractor or subcontractor 
will no longer be permitted to utilize apprentices 
at less than the applicable predetermined rate 
for the comparable work performed by regular 
employees until an acceptable program is 
approved. 
 

b. Trainees: 
 

(1) Except as provided in 29 CFR 5.16, 
trainees will not be permitted to work at less 
than the predetermined rate for the work 
performed unless they are employed pursuant to 
and individually registered in a program which 
has received prior approval, evidenced by formal 
certification by the DOL, Employment and 
Training Administration. 
 

(2) The ratio of trainees to 
journeyman-level employees on the job site shall 
not be greater than permitted under the plan 
approved by the Employment and Training 
Administration.  Any employee listed on the 
payroll at a trainee rate who is not registered 
and participating in a training plan approved by 
the Employment and Training Administration 
shall be paid not less than the applicable wage 
rate on the wage determination for the classifica-
tion of work actually performed.  In addition, any 
trainee performing work on the job site in excess 
of the ratio permitted under the registered 
program shall be paid not less than the 
applicable wage rate on the wage determination 
for the work actually performed. 
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(3) Every trainee must be paid at not 
less than the rate specified in the approved 
program for his/her level of progress, expressed 
as a percentage of the journeyman-level hourly 
rate specified in the applicable wage 
determination.  Trainees shall be paid fringe 
benefits in accordance with the provisions of the 
trainee program.  If the trainee program does not 
mention fringe benefits, trainees shall be paid 
the full amount of fringe benefits listed on the 
wage determination unless the Administrator of 
the Wage and Hour Division determines that 
there is an apprenticeship program associated 
with the corresponding journeyman-level wage 
rate on the wage determination which provides 
for less than full fringe benefits for apprentices, 
in which case such trainees shall receive the 
same fringe benefits as apprentices. 
 

(4) In the event the Employment and 
Training Administration withdraws approval of a 
training program, the contractor or subcontractor 
will no longer be permitted to utilize trainees at 
less than the applicable predetermined rate for 
the work performed until an acceptable program 
is approved. 

 
c. Helpers: 

 
Helpers will be permitted to work on a 

project if the helper classification is specified 
and defined on the applicable wage determina-
tion or is approved pursuant to the conformance 
procedure set forth in Section IV.2.  Any worker 
listed on a payroll at a helper wage rate, who is 
not a helper under a approved definition, shall 
be paid not less than the applicable wage rate 
on the wage determination for the classification 
of work actually performed. 
 

5. Apprentices and Trainees (Programs of 
the U.S. DOT): 
 

Apprentices and trainees working under 
apprenticeship and skill training programs which 
have been certified by the Secretary of 
Transportation as promoting EEO in connection 
with Federal-aid highway construction programs 
are not subject to the requirements of paragraph 
4 of this Section IV.  The straight time hourly 
wage rates for apprentices and trainees under 
such programs will be established by the 
particular programs.  The ratio of apprentices 
and trainees to journeymen shall not be greater 
than permitted by the terms of the particular 
program. 

 
6. Withholding: 

 
The SHA shall upon its own action or upon 

written request of an authorized representative 
of the DOL withhold, or cause to be withheld, 
from the contractor or subcontractor under this 
contract or any other Federal contract with the 
same prime contractor, or any other Federally-
assisted contract subject to Davis-Bacon 
prevailing wage requirements which is held by 
the same prime contractor, as much of the 
accrued payments or advances as may be 
considered necessary to pay laborers and 
mechanics, including apprentices, trainees, and 
helpers, employed by the contractor or any 
subcontractor the full amount of wages required 
by the contract.  In the event of failure to pay 
any laborer or mechanic, including any 
apprentice, trainee, or helper, employed or 
working on the site of the work, all or part of the 
wages required by the contract, the SHA 
contracting officer may, after written notice to the 
contractor, take such action as may be 
necessary to cause the suspension of any 
further payment, advance, or guarantee of funds 
until such violations have ceased. 
 

7. Overtime Requirements: 
 

No contractor or subcontractor contracting 
for any part of the contract work which may 
require or involve the employment of laborers, 
mechanics, watchmen, or guards (including 
apprentices, trainees, and helpers described in 
paragraphs 4 and 5 above) shall require or 
permit any laborer, mechanic, watchman, or 
guard in any workweek in which he/she is 
employed on such work, to work in excess of 40 
hours in such workweek unless such laborer, 
mechanic, watchman, or guard receives 
compensation at a rate not less than one-and-
one-half times his/her basic rate of pay for all 
hours worked in excess of 40 hours in such 
workweek. 
 

8. Violation: 
 

Liability for Unpaid Wages; Liquidated 
Damages:  In the event of any violation of the 
clause set forth in paragraph 7 above, the 
contractor and any subcontractor responsible 
thereof shall be liable to the affected employee 
for his/her unpaid wages.  In addition, such 
contractor and subcontractor shall be liable to 
the United States (in the case of work done 
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under contract for the District of Columbia or a 
territory, to such District or to such territory) for 
liquidated damages.  Such liquidated damages 
shall be computed with respect to each 
individual laborer, mechanic, watchman, or 
guard employed in violation of the clause set 
forth in paragraph 7, in the sum of $10 for each 
calendar day on which such employee was 
required or permitted to work in excess of the 
standard work week of 40 hours without 
payment of the overtime wages required by the 
clause set forth in paragraph 7. 
 

9. Withholding for Unpaid Wages and 
Liquidated Damages: 
 

The SHA shall upon its own action or upon 
written request of any authorized representative 
of the DOL withhold, or cause to be withheld, 
from any monies payable on account of work 
performed by the contractor or subcontractor 
under any such contract or any other Federal 
contract with the same prime contractor, or any 
other Federally-assisted contract subject to the 
Contract Work Hours and Safety Standards Act, 
which is held by the same prime contractor, 
such sums as may be determined to be 
necessary to satisfy any liabilities of such 
contractor or subcontractor for unpaid wages 
and liquidated damages as provided in the 
clause set forth in paragraph 8 above. 
 
V. STATEMENTS AND PAYROLLS 
 

(Applicable to all Federal-aid construction 
contracts exceeding $2,000 and to all related 
subcontracts, except for projects located on 
roadways classified as local roads or rural 
collectors, which are exempt.) 
 

1. Compliance with Copeland Regulations 
(29 CFR 3): 
 

The contractor shall comply with the 
Copeland Regulations of the Secretary of Labor 
which are herein incorporated by reference. 
 

2. Payrolls and Payroll Records: 
 

a. Payrolls and basic records relating 
thereto shall be maintained by the contractor 
and each subcontractor during the course of the 
work and preserved for a period of 3 years from 
the date of completion of the contract for all 
laborers, mechanics, apprentices, trainees, 

watchmen, helpers, and guards working at the 
site of the work. 
 

b. The payroll records shall contain the 
name, social security number, and address of 
each such employee; his or her correct 
classification; hourly rates of wages paid 
(including rates of contributions or costs 
anticipated for bona fide fringe benefits or cash 
equivalent thereof the types described in Section 
1(b)(2)(B) of the Davis Bacon Act); daily and 
weekly number of hours worked; deductions 
made; and actual wages paid.  In addition, for 
Appalachian contracts, the payroll records shall 
contain a notation indicating whether the 
employee does, or does not, normally reside in 
the labor area as defined in Attachment A, 
paragraph 1.  Whenever the Secretary of Labor, 
pursuant to Section IV, paragraph 3b, has found 
that the wages of any laborer or mechanic 
include the amount of any costs reasonably 
anticipated in providing benefits under a plan or 
program described in Section 1(b)(2)(B) of the 
Davis Bacon Act, the contractor and each 
subcontractor shall maintain records which show 
that the commitment to provide such benefits is 
enforceable, that the plan or program is 
financially responsible, that the plan or program 
has been communicated in writing to the 
laborers or mechanics affected, and show the 
cost anticipated or the actual cost incurred in 
providing benefits.  Contractors or subcontrac-
tors employing apprentices or trainees under 
approved programs shall maintain written 
evidence of the registration of apprentices and 
trainees, and ratios and wage rates prescribed 
in the applicable programs. 

 
c. Each contractor and subcontractor 

shall furnish, each week in which any contract 
work is performed, to the SHA resident engineer 
a payroll of wages  paid each of its employees 
(including apprentices, trainees, and helpers, 
described in Section IV, paragraphs 4 and 5, 
and watchmen and guards engaged on work 
during the preceding weekly payroll period).  
The payroll submitted shall set out accurately 
and completely all of the information required to 
be maintained under paragraph 2b of this 
Section V.  This information may be submitted in 
any form desired.  Optional Form WH-347 is 
available for this purpose and may be purchased 
from the Superintendent of Documents (Federal 
stock number 029-005-0014-1), U.S. 
Government Printing Office, Washington, D.C. 
20402.  The prime contractor is responsible for 
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the submission of copies of payrolls by all 
subcontractors. 
 

 
d. Each payroll submitted shall be 

accompanied by a “Statement of Compliance,” 
signed by the contractor or subcontractor or 
his/her agent who pays or supervises the 
payment of the persons employed under the 
contract and shall certify the following: 
 

(1) that the payroll for the payroll 
period contains the information required to be 
maintained under paragraph 2b of this Section V 
and that such information is correct and 
complete; 
 

(2) that such laborer or mechanic 
(including each helper, apprentice, and trainee) 
employed on the contract during the payroll 
period has been paid the full weekly wages 
earned, without rebate, either directly or 
indirectly, and that no deductions have been 
made either directly or indirectly from the full 
wages earned, other than permissible 
deductions as set forth in the Regulations, 29 
CFR 3; 
 

(3) that each laborer or mechanic has 
been paid not less that the applicable wage rate 
and fringe benefits or cash equivalent for the 
classification of worked performed, as specified 
in the applicable wage determination 
incorporated into the contract. 
 

e. The weekly submission of a properly 
executed certification set forth on the reverse 
side of Optional Form WH-347 shall satisfy the 
requirement for submission of the “Statement of 
Compliance” required by paragraph 2d of this 
Section V. 
 

f. The falsification of any of the above 
certifications may subject the contractor to civil 
or criminal prosecution under 18 U.S.C. 1001 
and 31 U.S.C. 231. 
 

g. The contractor or subcontractor shall 
make the records required under paragraph 2b 
of this Section V available for inspection, 
copying, or transcription by authorized 
representatives of the SHA, the FHWA, or the 
DOL, and shall permit such representatives to 
interview employees during working hours on 
the job.  If the contractor or subcontractor fails to 
submit the required records or to make them 

available, the SHA, the FHWA, the DOL, or all 
may, after written notice to the contractor, 
sponsor, applicant, or owner, take such actions 
as may be necessary to cause the suspension 
of any further payment, advance, or guarantee 
of funds.  Furthermore, failure to submit the 
required records upon request or to make such 
records available may be grounds for debarment 
action pursuant to 29 CFR 5.12. 
 
VI. RECORD OF MATERIALS, SUPPLIES, AND 
LABOR 
 

1. On all Federal-aid contracts on the 
National Highway System, except those which 
provide solely for the installation of protective 
devices at railroad grade crossings, those which 
are constructed on a force account or direct 
labor basis, highway beautification contracts, 
and contracts for which the total final 
construction cost for roadway and bridge is less 
than $1,000,000 (23 CFR 635) the contractor 
shall: 
 

a. Become familiar with the list of specific 
materials and supplies contained in Form 
FHWA-47, “Statement of Materials and Labor 
Used by Contractor of Highway Construction 
Involving Federal Funds,” prior to the 
commencement of work under this contract. 
 

b. Maintain a record of the total cost of all 
materials and supplies purchased for and 
incorporated in the work, and also of the 
quantities of those specific materials and 
supplies listed on Form FHWA-47, and in the 
units shown on Form FHWA-47. 
 

c. Furnish, upon the completion of the 
contract, to the SHA resident engineer on Form 
FHWA-47 together with the data required in 
paragraph 1b relative to materials and supplies, 
a final labor summary of all contract work 
indicating the total hours worked and the total 
amount earned. 
 

2. At the prime contractor's option, either a 
single report covering all contract work or 
separate reports for the contractor and for each 
subcontract shall be submitted. 
 
VII. SUBLETTING OR ASSIGNING THE 
CONTRACT 
 

1. The contractor shall perform with its own 
organization contract work amounting to not less 
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than 30 percent (or a greater percentage if 
specified elsewhere in the contract) of the total 
original contract price, excluding any specialty 
items designated by the State.  Specialty items 
may be performed by subcontract and the 
amount of any such specialty items performed 
may be deducted from the total original contract 
price before computing the amount of work 
required to be performed by the contractor's own 
organization (23 CFR 635). 
 

a. “Its own organization” shall be 
construed to include only workers employed and 
paid directly by the prime contractor and 
equipment owned or rented by the prime 
contractor, with or without operators.  Such term 
does not include employees or equipment of a 
subcontractor, assignee, or agent of the prime 
contractor. 
 

b. “Specialty Items” shall be construed to 
be limited to work that requires highly 
specialized knowledge, abilities, or equipment 
not ordinarily available in the type of contracting 
organizations qualified and expected to bid on 
the contract as a whole and in general are to be 
limited to minor components of the overall 
contract. 
 

2. The contract amount upon which the 
requirements set forth in paragraph 1 of Section 
VII is computed includes the cost of material and 
manufactured products which are to be 
purchased or produced by the contractor under 
the contract provisions. 
 

3. The contractor shall furnish (a) a 
competent superintendent or supervisor who is 
employed by the firm, has full authority to direct 
performance of the work in accordance with the 
contract requirements, and is in charge of all 
construction operations (regardless of who 
performs the work) and (b) such other of its own 
organizational resources (supervision, 
management, and engineering services) as the 
SHA contracting officer determines is necessary 
to assure the performance of the contract. 

 
4. No portion of the contract shall be sublet, 

assigned or otherwise disposed of except with 
the written consent of the SHA contracting 
officer, or authorized representative, and such 
consent when given shall not be construed to 
relieve the contractor of any responsibility for the 
fulfillment of the contract.  Written consent will 
be given only after the SHA has assured that 

each subcontract is evidenced in writing and that 
it contains all pertinent provisions and 
requirements of the prime contract. 

 
VIII. SAFETY: ACCIDENT PREVENTION 

 
1. In the performance of this contract the 

contractor shall comply with all applicable 
Federal, State, and local laws governing safety, 
health, and sanitation (23 CFR 635).  The 
contractor shall provide all safeguards, safety 
devices and protective equipment and take any 
other needed actions as it determines, or as the 
SHA contracting officer may determine, to be 
reasonably necessary to protect the life and 
health of employees on the job and the safety of 
the public and to protect property in connection 
with the performance of the work covered by the 
contract. 
 

2. It is a condition of this contract, and shall 
be made a condition of each subcontract, which 
the contractor enters into pursuant to this 
contract, that the contractor and any subcontrac-
tor shall not permit any employee, in 
performance of the contract, to work in 
surroundings or under conditions which are 
unsanitary, hazardous or dangerous to his/her 
health or safety, as determined under 
construction safety and health standards (29 
CFR 1926) promulgated by the Secretary of 
Labor, in accordance with Section 107 of the 
Contract Work Hours and Safety Standards Act 
(40 U.S.C. 333). 
 

3. Pursuant to 29 CFR 1926.3, it is a 
condition of this contract that the Secretary of 
Labor or authorized representative thereof, shall 
have right of entry to any site of contract 
performance to inspect or investigate the matter 
of compliance with the construction safety and 
health standards and to carry out the duties of 
the Secretary under Section 107 of the Contract 
Work Hours and Safety Standards Act (40 
U.S.C. 333). 
 
IX. FALSE STATEMENTS CONCERNING 
HIGHWAY PROJECTS 
 

In order to assure high quality and durable 
construction in conformity with approved plans 
and specifications and a high degree of reliability 
on statements and representations made by 
engineers, contractors, suppliers, and workers 
on Federal-aid highway projects, it is essential 
that all persons concerned with the project 
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perform their functions as carefully, thoroughly, 
and honestly as possible.  Willful falsification, 
distortion, or misrepresentation with respect to 
any facts related to the project is a violation of 
Federal law.  To prevent any misunderstanding 
regarding the seriousness of these and similar 
acts, the following notice shall be posted on 
each Federal-aid highway project (23 CFR 635) 
in one or more places where it is readily 
available to all persons concerned with the 
project: 
 
NOTICE TO ALL PERSONNEL ENGAGED ON 

FEDERAL-AID HIGHWAY PROJECTS 
 
18 U.S.C. 1020 reads as follows: 
 

“Whoever, being an officer, agent, or 
employee of the United States, or of any 
State or Territory, or whoever, whether a 
person, association, firm, or corporation, 
knowingly makes any false statement, 
false representation, or false report as to 
the character, quality, quantity, or cost of 
the material used or to be used, or the 
quantity or quality of the work performed or 
to be performed, or the cost thereof in 
connection with the submission of plans, 
maps, specifications, contracts, or costs of 
construction on any highway or related 
project submitted for approval to the 
Secretary of Transportation; or 

 
Whoever knowingly makes any false 
statement, false representation, false 
report or false claim with respect to the 
character, quality, quantity, or cost of any 
work performed or to be performed, or 
materials furnished or to be furnished, in 
connection with the construction of any 
highway or related project approved by the 
Secretary of Transportation; or 

 
Whoever knowingly makes any false 
statement or false representation as to 
material fact in any statement, certificate, 
or report submitted pursuant to provisions 
of the Federal-aid Roads Act approved 
July 1, 1916, (39 Stat. 355), as amended 
and supplemented; 
Shall be fined not more that $10,000 or 
imprisoned not more than 5 years or both.” 

  
X. IMPLEMENTATION OF CLEAN AIR ACT 
AND FEDERAL WATER POLLUTION 
CONTROL ACT 

 
(Applicable to all Federal-aid construction 

contracts and to all related subcontracts of 
$100,000 or more.) 
 

By submission of this bid or the execution of 
this contract, or subcontract, as appropriate, the 
bidder, Federal-aid construction contractor, or 
subcontractor, as appropriate, will be deemed to 
have stipulated as follows: 
 

1. That any facility that is or will be utilized in 
the performance of this contract, unless such 
contract is exempt under the Clean Air Act, as 
amended (42 U.S.C. 1857 et seq., as amended 
by Pub.L. 91-604), and under the Federal Water 
Pollution Control Act, as amended (33 U.S.C. 
1251 et seq., as amended by Pub.L. 92-500), 
Executive Order 11738, and regulations in 
implementation thereof (40 CFR 15) is not listed, 
on the date of contract award, on the U.S. 
Environmental Protection Agency (EPA) List of 
Violating Facilities pursuant to 40 CFR 15.20. 
 

2. That the firm agrees to comply and remain 
in compliance with all the requirements of 
Section 114 of the Clean Air Act and Section 
308 of the Federal Water Pollution Control Act 
and all regulations and guidelines listed 
thereunder. 
 

3. That the firm shall promptly notify the SHA 
of the receipt of any communication from the 
Director, Office of Federal Activities, EPA, 
indicating that a facility that is or will be utilized 
for the contract is under consideration to be 
listed on the EPA List of Violating Facilities. 
 

4. That the firm agrees to include or cause to 
be included the requirements of paragraph 1 
through 4 of this Section X in every nonexempt 
subcontract, and further agrees to take such 
action as the government may direct as a means 
of enforcing such requirements. 
 
XI. CERTIFICATION REGARDING 
DEBARMENT, SUSPENSION, INELIGIBILITY 
AND VOLUNTARY EXCLUSION 
 

1. Instructions for Certification - Primary 
Covered Transactions: 
 

(Applicable to all Federal-aid contracts - 
49 CFR 29) 
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a. By signing and submitting this 
proposal, the prospective primary participant is 
providing the certification set out below. 

b. The inability of a person to provide the 
certification set out below will not necessarily 
result in denial of participation in this covered 
transaction.  The prospective participant shall 
submit an explanation of why it cannot provide 
the certification set out below.  The certification 
or explanation will be considered in connection 
with the department or agency's determination 
whether to enter into this transaction.  However, 
failure of the prospective primary participant to 
furnish a certification or an explanation shall 
disqualify such a person from participation in this 
transaction. 
 

c. The certification in this clause is a 
material representation of fact upon which 
reliance was placed when the department or 
agency determined to enter into this transaction.  
If it is later determined that the prospective 
primary participant knowingly rendered an 
erroneous certification, in addition to other 
remedies available to the Federal Government, 
the department or agency may terminate this 
transaction for cause of default. 

 
d. The prospective primary participant 

shall provide immediate written notice to the 
department or agency to whom this proposal is 
submitted if any time the prospective primary 
participant learns that its certification was 
erroneous when submitted or has become 
erroneous by reason of changed circumstances. 
 

e. The terms “covered transaction,” 
“debarred,” “suspended,” “ineligible,” “lower tier 
covered transaction,” “participant,” “person,” 
“primary covered transaction,” “principal,” 
“proposal,” and “voluntarily excluded,” as used in 
this clause, have the meanings set out in the 
Definitions and Coverage sections of rules 
implementing Executive Order 12549.  You may 
contact the department or agency to which this 
proposal is submitted for assistance in obtaining 
a copy of those regulations. 
 

f. The prospective primary participant 
agrees by submitting this proposal that, should 
the proposed covered transaction be entered 
into, it shall not knowingly enter into any lower 
tier covered transaction with a person who is 
debarred, suspended, declared ineligible, or 
voluntarily excluded from participation in this 
covered transaction, unless authorized by the 

department or agency entering into this 
transaction. 
 

g. The prospective primary participant 
further agrees by submitting this proposal that it 
will include the clause titled “Certification 
Regarding Debarment, Suspension, Ineligibility 
and Voluntary Exclusion-Lower Tier Covered 
Transaction,” provided by the department or 
agency entering into this covered transaction, 
without modification, in all lower tier covered 
transactions and in all solicitations for lower tier 
covered transactions. 
 

h. A participant in a covered transaction 
may rely upon a certification of a prospective 
participant in a lower tier covered transaction 
that is not debarred, suspended, ineligible, or 
voluntarily excluded from the covered 
transaction, unless it knows that the certification 
is erroneous.  A participant may decide the 
method and frequency by which it determines 
the eligibility of its principals.  Each participant 
may, but is not required to, check the 
nonprocurement portion of the “Lists of Parties 
Excluded From Federal Procurement or 
Nonprocurement Programs” (Nonprocurement 
List) which is compiled by the General Services 
Administration. 
 

i. Nothing contained in the foregoing 
shall be construed to require establishment of a 
system of records in order to render in good faith 
the certification required by this clause.  The 
knowledge and information of participant is not 
required to exceed that which is normally 
possessed by a prudent person in the ordinary 
course of business dealings. 

 
j. Except for transactions authorized 

under paragraph f of these instructions, if a 
participant in a covered transaction knowingly 
enters into a lower tier covered transaction with 
a person who is suspended, debarred, ineligible, 
or voluntarily excluded from participation in this 
transaction, in addition to other remedies 
available to the Federal Government, the 
department or agency may terminate this 
transaction for cause or default. 
 

* * * * * 
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Certification Regarding Debarment, 
Suspension, Ineligibility and Voluntary 

Exclusion--Primary Covered Transactions 
 

1. The prospective primary participant 
certifies to the best of its knowledge and belief, 
that it and its principals: 
 

a. Are not presently debarred, 
suspended, proposed for debarment, declared 
ineligible, or voluntarily excluded from covered 
transactions by any Federal department or 
agency; 
 

b. Have not within a 3-year period 
preceding this proposal been convicted of or had 
a civil judgement rendered against them for 
commission of fraud or a criminal offense in 
connection with obtaining, attempting to obtain, 
or performing a public (Federal, State or local) 
transaction or contract under a public transac-
tion; violation of Federal or State antitrust 
statutes or commission of embezzlement, theft, 
forgery, bribery, falsification or destruction of 
records, making false statements, or receiving 
stolen property; 
 

c. Are not presently indicted for or 
otherwise criminally or civilly charged by a 
governmental entity (Federal, State or local) with 
commission of any of the offenses enumerated 
in paragraph 1b of this certification; and 
 

d. Have not within a 3-year period 
preceding this application/proposal had one or 
more public transactions (Federal, State or local) 
terminated for cause or default. 
 

2. Where the prospective primary participant 
is unable to certify to any of the statements in 
this certification, such prospective participant 
shall attach an explanation to this proposal. 
 

* * * * * 
 

2. Instructions for Certification - Lower 
Tier Covered Transactions: 
 

(Applicable to all subcontracts, purchase 
orders and other lower tier transactions of 
$25,000 or more - 49 CFR 29) 
 

a. By signing and submitting this 
proposal, the prospective lower tier is providing 
the certification set out below. 

 b. The certification in this clause is a material 
representation of fact upon which reliance was 
placed when this transaction was entered into.  
If it is later determined that the prospective lower 
tier participant knowingly rendered an erroneous 
certification, in addition to other remedies 
available to the Federal Government, the depart-
ment, or agency with which this transaction 
originated may pursue available remedies, 
including suspension and/or debarment. 
 

c. The prospective lower tier participant 
shall provide immediate written notice to the 
person to which this proposal is submitted if at 
any time the prospective lower tier participant 
learns that its certification was erroneous by 
reason of changed circumstances. 
 

d. The terms “covered transaction,” 
“debarred,” “suspended,” “ineligible,” “primary 
covered transaction,” “participant,” “person,” 
“principal,” “proposal,” and “voluntarily 
excluded,” as used in this clause, have the 
meanings set out in the Definitions and 
Coverage sections of rules implementing 
Executive Order 12549.  You may contact the 
person to which this proposal is submitted for 
assistance in obtaining a copy of those 
regulations. 
 

e. The prospective lower tier participant 
agrees by submitting this proposal that, should 
the proposed covered transaction be entered 
into, it shall not knowingly enter into any lower 
tier covered transaction with a person who is 
debarred, suspended, declared ineligible, or 
voluntarily excluded from participation in this 
covered transaction, unless authorized by the 
department or agency with which this 
transaction originated. 
 

f. The prospective lower tier participant 
further agrees by submitting this proposal that it 
will include this clause titled “Certification 
Regarding Debarment, Suspension, Ineligibility 
and Voluntary Exclusion-Lower Tier Covered 
Transaction,” without modification, in all lower 
tier covered transactions and in all solicitations 
for lower tier covered transactions. 
 

g. A participant in a covered transaction 
may rely upon a certification of a prospective 
participant in a lower tier covered transaction 
that is not debarred, suspended, ineligible, or 
voluntarily excluded from the covered 
transaction, unless it knows that the certification 
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is erroneous.  A participant may decide the 
method and frequency by which it determines 
the eligibility of its principals.  Each participant 
may, but is not required to, check the 
Nonprocurement List. 
 

h. Nothing contained in the foregoing 
shall be construed to require establishment of a 
system of records in order to render in good faith 
the certification required by this clause.  The 
knowledge and information of participant is not 
required to exceed that which is normally 
possessed by a prudent person in the ordinary 
course of business dealings. 
 

i. Except for transactions authorized 
under paragraph e of these instructions, if a 
participant in a covered transaction knowingly 
enters into a lower tier covered transaction with 
a person who is suspended, debarred, ineligible, 
or voluntarily excluded from participation in this 
transaction, in addition to other remedies 
available to the Federal Government, the 
department or agency with which this 
transaction originated may pursue available 
remedies, including suspension and/or 
debarment. 
 

* * * * * 
 

Certification Regarding Debarment, 
Suspension, Ineligibility and Voluntary 

Exclusion--Lower Tier Covered Transactions: 
 

1. The prospective lower tier participant 
certifies, by submission of this proposal, that 
neither it nor its principals is presently debarred, 
suspended, proposed for debarment, declared 
ineligible, or voluntarily excluded from 
participation in this transaction by any Federal 
department or agency. 
 

2. Where the prospective lower tier 
participant is unable to certify to any of the 
statements in this certification, such prospective 
participant shall attach an explanation to this 
proposal. 
 

* * * * * 
 
XII. CERTIFICATION REGARDING USE OF 
CONTRACT FUNDS FOR LOBBYING 
 

(Applicable to all Federal-aid construction 
contracts and to all related subcontracts which 
exceed $100,000 - 49 CFR 20) 
 

1. The prospective participant certifies, by 
signing and submitting this bid or proposal, to 
the best of his or her knowledge and belief, that: 
 

a. No Federal appropriated funds have 
been paid or will be paid, by or on behalf of the 
undersigned, to any person for influencing or 
attempting to influence an officer or employee of 
any Federal agency, a Member of Congress, an 
officer or employee of Congress, or an 
employee of a Member of Congress in 
connection with the awarding of any Federal 
contract, the making of any Federal grant, the 
making of any Federal loan, the entering into of 
any cooperative agreement, and the extension, 
continuation, renewal, amendment, or modifi-
cation of any Federal contract, grant, loan, or 
cooperative agreement. 

 
b. If any funds other than Federal 

appropriated funds have been paid or will be 
paid to any person for influencing or attempting 
to influence an officer or employee of any 
Federal agency, a Member of Congress, an 
officer or employee of Congress, or an 
employee of a Member of Congress in 
connection with this Federal contract, grant, 
loan, or cooperative agreement, the undersigned 
shall complete and submit Standard Form-LLL, 
“Disclosure Form to Report Lobbying,” in 
accordance with its instructions. 
 

2. This certification is a material 
representation of fact upon which reliance was 
placed when this transaction was made or 
entered into.  Submission of this certification is a 
prerequisite for making or entering into this 
transaction imposed by 31 U.S.C. 1352.  Any 
person who fails to file the required certification 
shall be subject to a civil penalty of not less than 
$10,000 and not more than $100,000 for each 
such failure. 
 

3. The prospective participant also agrees by 
submitting his or her bid or proposal that he or 
she shall require that the language of this 
certification be included in all lower tier 
subcontracts, which exceed $100,000 and that 
all such recipients shall certify and disclose 
accordingly. 
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UTAH DEPARTMENT OF TRANSPORTATION 
SUPPLEMENTARY DOCUMENT 

FOR 
NOTICES TO PROSPECTIVE FEDERAL-AID CONSTRUCTION CONTRACTORS 

 

 
 

I. US DOL-DBRA FINAL RULE ON EMPLOYEE SOCIAL SECURITY NUMBERS 
AND ADDRESSES ON PAYROLLS 

 
Revision to Form FHWA-1273, section V, paragraph 2b 

 
(a) Effective 1/18/2009 construction contractors are to limit the amount of personal 

information on weekly payroll submissions.  Personal addresses and full social 
security numbers may no longer be used, after the first payroll submission. 
Contractors and subcontractors must use an individually identifying number for 
each employee (e.g., the last four digits of the employee’s social security 
number). 

 
(b) Contractors and subcontractors must maintain a list of complete social security 

numbers and home addresses for employees.  Government agencies are entitled 
to request or review all relevant payroll information, including social 
security numbers and addresses of employees. Contractors and 
subcontractors are required to provide such information upon request. 
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XIII. Wage Rates Applicable/Wage Rates Non-Applicable 
 
 
GENERAL DECISION: UT20080039 10/31/2008 UT39  

 

Date: October 31, 2008 

General Decision Number: UT20080039 10/31/2008 

 

State: Utah 

 

Construction Type: Building 

 

County: Utah County in Utah. 

 

BUILDING CONSTRUCTION PROJECTS (does not include single family 

homes or apartments up to and including 4 stories). 

 

Modification Number     Publication Date 

           0              08/29/2008 

           1              10/31/2008 

 

 CARP0140-001 11/01/2007  

                                   Rates          Fringes 

 

CARPENTER (Form Work Only).......$ 20.19             6.74 

---------------------------------------------------------------- 

* ENGI9993-007 07/11/2008  

                                   Rates          Fringes 

 

POWER EQUIPMENT OPERATOR    

(CRANES & ATTACHMENTS)   

     (1) Up to 35 tons...........$ 24.86            12.71 

     (2) Over 35 tons to 100  

     tons........................$ 26.15            12.71 

     (3) Over 100 tons...........$ 27.49            12.71 

POWER EQUIPMENT OPERATOR   

     (1) Mechanic................$ 26.71            12.71 

     (2a) Grader/Blade...........$ 25.05            12.71 

     (3) Backhoe/Excavator over  

     5 cu. yds,  Front End  

     loader over 5 cu. yds.......$ 24.53            12.71 

     (4) Backhoe Excavator Up  

     to 5 cu. yds, Bulldozer,  

     Front End Loader 2 to 5  

     cu. yds.....................$ 23.53            12.71 

     (5) Asphalt Roller,  Front  

     End Loader under 2 cu.  

     yds., Oil Distributor.......$ 22.53            12.71 

     (6) Screed..................$ 21.57            12.71 

     (7) Roller (Dirt and Grade  

     Compaction).................$ 20.66            12.71 
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-----------------------------------------------------------  

* IRON0027-014 07/01/2008  

                                   Rates          Fringes 

 

IRONWORKER: Ornamental,    

Reinforcing and Structural.......$ 25.61            10.60 

----------------------------------------------------------- 

 LABO0295-010 07/25/2008  

                                   Rates          Fringes 

 

LABORER:  Mason Tender -    

Cement/Concrete..................$ 17.70             6.25 

----------------------------------------------------------- 

 PLUM0140-008 08/01/2008  

                                   Rates          Fringes 

 

PIPEFITTER, Excluding HVAC    

Pipe Installation................$ 29.02             8.90 

----------------------------------------------------------- 

 PLUM0140-009 08/01/2008  

                                   Rates          Fringes 

 

PLUMBER (Including HVAC Pipe    

Installation)....................$ 29.02             8.90 

----------------------------------------------------------- 

  SUUT2008-008 07/14/2008  

                                   Rates          Fringes 

 

BRICKLAYER.......................$ 21.71             0.00 

   

CARPENTER, Excluding Drywall    

Hanging, Metal Stud    

Installation and Form Work.......$ 17.02             2.65 

   

CAULKER..........................$ 16.50             0.64 

   

CEMENT MASON/CONCRETE FINISHER...$ 17.72             3.95 

   

DRYWALL HANGER (Including    

Metal Stud Installation).........$ 18.00             1.00 

   

ELECTRICIAN, Including Low    

Voltage Wiring for Phones........$ 19.06             5.12 

   

LABORER:  Common or General......$ 12.00             3.09 

   

LABORER:  Landscape..............$ 10.52             0.00 

   

LABORER:  Mason Tender - Brick...$ 15.75             0.00 

   

LABORER: Power Tool Operator    
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(Hand Drill, Jackhammer and    

Power Saw Only)..................$ 11.70             0.00 

   

PAINTER (Brush, Roller and    

Spray)...........................$ 14.33             0.00 

   

ROOFER...........................$ 13.70             1.17 

   

SHEETMETAL WORKER................$ 15.00             0.00 

----------------------------------------------------------- 

 TEAM0222-011 07/01/2008  

                                   Rates          Fringes 

 

TRUCK DRIVER (Articulated).......$ 20.73             8.43 

TRUCK DRIVER (Flat Rack, Bulk    

Cement, Semi-trailers,    

Mud/Banding and Paint)   

     Less than 10 tons...........$ 18.06             8.43 

     10 tons to less than 15  

     tons........................$ 18.21             8.43 

     15 tons and less than 20  

     tons........................$ 18.31             8.43 

     20 tons and over............$ 18.46             8.43 

     Pickup Truck................$ 17.99             8.43 

TRUCK DRIVER (Oil Spreader)......$ 18.86             8.43 

TRUCK DRIVER (Transit Mix)   

     0 cu. yds. to 8 cu. yds.....$ 18.39             8.43 

     Over 8 cu. yds. to 14 cu.  

     yds.........................$ 18.49             8.43 

TRUCK DRIVER (Water, Fuel &    

Oil Tank)   

     0 to less than 1,200 gal....$ 18.04             8.43 

     1,200 gal. to less than  

     2,500 gal...................$ 18.16             8.43 

     2,500 gal. to less than  

     4,000 gal...................$ 18.31             8.43 

     4,000 gal. to less than  

     6,000 gal...................$ 18.61             8.43 

     6,000 gal. to less than  

     10,000 gal..................$ 18.86             8.43 

     10,000 gal. to less than  

     15,000 gal..................$ 19.11             8.43 

     15,000 gal. to less than   

     20,000 gal..................$ 18.36             8.43 

     20,000 gal. to less than  

     25,000 gal..................$ 19.71             8.43 

     Over 25,000 gal.............$ 19.86             8.43 

TRUCK DRIVER:  Dump Truck    

(Includes Bottom-end or side)   

     Less than 8 cu. yds.........$ 18.16             8.43 

     8 cu. yds. and less than  



 
 

Special Supplementary Conditions - Page 58 of 68 
Federal Projects With Full Size Plan Sheets 
 

     14 cu. yds..................$ 18.31             8.43 

     14 cu. yds. and less than  

     35 cu. yds..................$ 18.46             8.43 

     35 cu. yds. and less than  

     55 cu. yds..................$ 18.66             8.43 

     55 cu. yds. and less than  

     75 cu. yds..................$ 18.86             8.43 

     75 cu. yds. and less than  

     95 cu. yds..................$ 19.06             8.43 

     95 cu. yds. and less than  

     105 cu. yds.................$ 19.26             8.43 

     105 cu. yds. and less than  

     130 cu. yds.................$ 19.38             8.43 

TRUCK DRIVER:  Lowboy Truck......$ 21.238            8.43 

-----------------------------------------------------------  

WELDERS - Receive rate prescribed for craft performing  

operation to which welding is incidental. 

========================================================  

Unlisted classifications needed for work not included within the 

scope of the classifications listed may be added after award 

only as provided in the labor standards contract clauses (29 CFR 

5.5(a)(1)(ii)).  

----------------------------------------------------------- 

In the listing above, the "SU" designation means that rates 

listed under the identifier do not reflect collectively 

bargained wage and fringe benefit rates. Other designations 

indicate unions whose rates have been determined to be 

prevailing.  

----------------------------------------------------------- 

            WAGE DETERMINATION APPEALS PROCESS  

1.) Has there been an initial decision in he matter? This can 

be:  

* an existing published wage determination 

* a survey underlying a wage determination 

* a Wage and Hour Division letter setting forth a position on a 

wage    determination matter 

 * a conformance (additional classification and rate) ruling  

On survey related matters, initial contact, including requests 

for summaries of surveys, should be with the Wage and Hour 

Regional Office for the area in which the survey was conducted 

because those Regional Offices have responsibility for the 

Davis-Bacon survey program. If the 

response from this initial contact is not satisfactory, then the 

process described in 2.)and 3.)should be followed.  

 

With regard to any other matter not yet ripe for the formal 

Process described here, initial contact should be with the 

Branch of Construction Wage Determinations.  Write to:  

 Branch of Construction Wage Determinations 

 Wage and Hour Division 

 U.S. Department of Labor 
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 200 Constitution Avenue, N.W. 

 Washington, DC 20210 

2.) If the answer to the question in 1.) is yes, then an 

interested party (those affected by the action) can request 

review and reconsideration from the Wage and Hour Administrator 

(See 29 CFR Part 1.8 and 29 CFR Part 7). 

Write to:  

 Wage and Hour Administrator 

 U.S. Department of Labor 

 200 Constitution Avenue, N.W. 

 Washington, DC 20210 

 

The request should be accompanied by a full statement of the 

interested party's position and by any information (wage payment 

data, project description, area practice material, etc.) that 

the requestor considers relevant to the issue.  

 

3.) If the decision of the Administrator is not favorable, an 

interested party may appeal directly to  the Administrative 

Review Board (formerly the Wage Appeals Board).  Write to: 

 Administrative Review Board 

 U.S. Department of Labor 

 200 Constitution Avenue, N.W. 

 Washington, DC 20210 

4.) All decisions by the Administrative Review Board are final. 

 

            END OF GENERAL DECISION 
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A. BUY AMERICA PROVISIONS: 
 
 

1. Federal-aid projects are subject to Title 23, U. S. Code of Federal Regulations, Part 
635.410, Buy America Requirements. 
A. Check the appropriate box on the bid proposal indicating the intent to use steel or 

iron or both of 100 percent domestic supply or with some foreign supply. 
B. DFCM considers the bid a bid for furnishing domestic steel and iron if neither box 

is checked and uses only domestic steel and iron in the Contract. 
C. DFCM awards the Contract to the bidder who submits the lowest total contract 

bid based on furnishing domestic steel and iron unless the total contract bid 
exceeds the lowest total contract bid based on foreign steel and iron by more 
than 25 percent. 

 
2. All steel and iron used and all products manufactured from steel and iron must be 

produced in the United States to be considered domestic. 
A. All manufacturing processes including application of a coating must occur in the 

United States. 
B. Coating includes all processes that protect or enhance the value of the material 

to which the coating is applied.  The material applied as a coating is not covered 
under Buy America. 

 
3. Provide a written certification that all contract items using steel and iron are of domestic 

supply if 100 percent steel and iron is furnished. 
 

4. The above requirement does not preclude a minimal use of foreign material provided the 
cost of material used does not exceed one-tenth of one percent (0.1 percent) of the total 
contract amount or $2,500 whichever is greater. 
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B. ANTI-COLLUSION: 

 
1. Each bidder and each person signing on behalf of any bidder certifies as to its own 

organization, under penalty of perjury, that to the best of their knowledge and belief: 
A. The prices in the proposal have been arrived at independently without collusion, 

consultation, communication, or agreement with any other bidder or competitor 
for the purpose of restricting competition. 

B. The prices that have been quoted in the proposal have not been and will not be 
knowingly disclosed by the bidder, directly or indirectly, to any other bidder or 
competitor before bid opening unless required by law. 

C. No attempt has been made or will be made by the bidder to induce any other 
person, partnership, or corporation to submit or not to submit a proposal for the 
purpose of restricting competition. 

D. The named Contractor has not, whether directly or indirectly, entered into any 
agreement, participated in any collusion, or otherwise taken any action to restrain 
free competitive bidding in connection with this proposal. 

 
2. The Department will not consider a proposal for award, nor will it make any award where 

there has not been compliance with this article, except as follows: 
A. The bidder must furnish with the proposal a signed statement that describes in 

detail the reasons if the bidder cannot make the foregoing certification.   
B. The Executive Director, or designee, determines that such disclosure was not 

made for the purpose of restricting competition.  
 

3. Any of the following does not constitute a disclosure within the meaning of this Section, 
article 1.11, paragraph A1: 
A. A bidder has published price lists, rates, or tariffs covering items being procured. 
B. A bidder has informed prospective customers of proposed or pending publication 

of new or revised price lists for such items. 
C. A bidder has sold the same items to other customers at the same prices being 

bid. 
 

4. A proposal made by a corporation is considered authorized by the board of directors of 
the bidder.  Authorization is defined as signing and submitting the proposal and includes 
the declaration of non-collusion on the part of the corporation.  

 
5. UTAH DEPARTMENT OF TRANSPORTATION NON-COLLUSIVE BIDDING 

CERTIFICATION 
 

“I declare under penalty of perjury under the laws of the United States and the State of 
Utah that neither I, nor to the best of my knowledge any member or members of my firm 
or company have either directly or indirectly restrained free and competitive bidding on 
this project by entering into any agreement, participating in any collusion, or otherwise 
taking any action unauthorized by the Utah Department of Transportation, with regard to 
this Contract.” 

 
6. Manually or electronically signing the Bid Proposal certifies compliance with all provisions 

of this Non-Collusive Bidding Certification. 
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C. PROMPT PAYMENT 
 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 
 A. This section applies to all Contracts. 
 

B. Requirements applicable to Contractors, subcontractors, service 
providers, material suppliers, and all tier subcontractors, service providers, 
and suppliers. 

 
1.2 RELATED SECTIONS Not Used 
 
1.3 REFERENCES  Not Used 
 
1.4 DEFINITIONS  Not Used 
 
1.5 SUBMITTALS  Not Used 
 
1.6 PROGRESS PAYMENTS 
 

A. Include in subcontract, service, or purchase agreement language agreeing 
to pay promptly as required by this specification. 

 
B. Pay subcontractors for satisfactory performance of sublet work, no later 

than 10 working days after receipt of payment by the Department. 
1. Enter all subcontractor payments into PDBS Subcontractor 

Payment Screen within 10 days of receipt of payment by the 
Department.  Date entered should reflect actual date payment was 
sent to subcontractor. 

2. Entry of payments into PDBS will serve as the Prompt Payment 
Affidavit.  Actual date of entry is tied to the date the pay estimate is 
sent to the Comptroller.  If the entry date exceeds 15 days from the 
Comptroller date the entry will flag red, indicating non-compliance 
with the Prompt Payment Provision. 

 
C. Pay Material Suppliers and Service Suppliers within 30 calendar days 

after receipt of payment for work that includes materials and or services. 
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1.7 RETAINED MONEY  
 

A. Include in subcontract, service, or purchase agreement language agreeing 
to pay retained money for subcontract, service, or purchase agreement 
upon satisfactory completion of the work and acceptance by the 
Department. 

 
B. Subcontract work is considered satisfactorily completed for purposes of 

this Section when all work included in the subcontract is complete in 
accordance with all requirements of the contract and documented as 
required by the recipient.  Partial work is considered to be satisfactorily 
completed when a recipient accepts that portion of the work. 

 
C. Require written notification from the subcontractor when all subcontract 

items are complete. 
1. Notify the Engineer in writing within two working days after written 

notification from the subcontractor. 
2. The Engineer schedules and coordinates an inspection for 

acceptance of the work within three working days. 
3. Receive notification from the Department in writing when the work 

is considered to be satisfactorily complete and accepted.  
Acceptance of the work includes all requirements of the contract 
and agreement on pay quantities. 

4. The Department releases an amount equal to the subcontractor’s 
retainage upon acceptance of the work.  Submit to the Engineer a 
certified statement: 
a. In the form of an affidavit on letterhead, including the 

signature of a legally responsible official, and the signature 
of a legally responsible official for the subcontractor, 
certifying that the total amount due is the total retention. 

 
D. Pay retained money owed to the subcontractor for satisfactory completion 

of the accepted work no later than 30 calendar days after receipt of 
payment from the Department. 

 
E. A determination of satisfactory completion and payment of retained money 

does not relieve any contractual obligation. 
 
1.8 PAYMENT DELAY 
 

A. Delay payment only for cause and document the reason in the comments 
portion of subcontractor payment screen.  This will serve as notification to 
the project office.  
1. Send written notification to the subcontractor. 
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B. Provide subcontractor 10 working days from date of written notification to 
correct deficiencies. 
1. Release payment upon receipt of documentation demonstrating 

correction of deficiencies within 10 working days. 
 
C. Engineer may withhold dollar amount of delayed payment from future 

estimates.   
 

D. Include in subcontract, service, and purchase agreements, language 
providing for the use of appropriate alternative dispute resolution 
mechanisms to resolve time of payment disputes. 

 
E. Department may hold disputed funds in escrow until the dispute is 

resolved. 
 
1.9 LIQUIDATED DAMAGES 
 

A. The Engineer will provide written notification to the Contractor upon 
determination by the Department of failure to make prompt payment.  
Resolve the failure and make prompt payment within three working days. 

 
B. Failure to resolve prompt payment results in the assessment of $250 per 

each working day, per violation, commencing from the date of the written 
notification until proof of payment is received. 

 
C. Proof of payment is defined as providing confirmation from the 

subcontractor that payment has been received. 
 

D. Department considers the failure to make prompt payment an indication of 
a lack of financial fitness.  The following additional measures may be 
imposed as necessary: 
1. Forfeit the privilege of bidding on Department projects until 

payment covered by this Section is made. 
2. Forfeit the privilege of having a subcontract, supply or purchase 

agreement approved to perform work or supply materials on 
Department projects until payment covered by this Section is made. 

 
E. Department employs other mechanisms consistent with this Section and 

applicable state and local law so payment is fully and promptly made. 
 
1.10 CONTRACTOR INCENTIVE ENTITLEMENT 
 

A. The Prime Contractor will be paid $250 to for each subcontractor provided 
the following criteria is met: 
1. Subcontractor worked on the project. 
2. All prompt payment statements submitted to the project office within 

five working days after payment to subcontractors. 
3. Department received no valid complaints regarding prompt 

payment. 
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4. Payment was made within 30 days after project reached physical 
completion. 

 
 
PART 2 PRODUCTS  Not Used 
 
 
PART 3 EXECUTION  Not Used 
 
 

END SECTION 
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Form C196 (02/07) 
  

D.  PROJECT MATERIALS CERTIFICATION 
 

 

 

PROJECT NO.:  
 

 LOCATION:  
 

CONTRACTOR:  

 
 

The results of the tests used in the acceptance program indicate that the materials 
incorporated in the construction work, and the construction operations controlled by 
sampling and testing, were in conformity with the approved plans and specifications. * 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
DFCM Official 

 
 

 
Date       

 

 
 

* Exceptions to the plans, specifications, and Quality Assurance Program are explained on 
attachment A. 

 
 
 
 

Reviewed by:        
 

 
 

 
 

 
District Engineer 

 
Date 

 
 
 

** Exceptions to the plans, specifications, and Quality Assurance Program have been 
reviewed and coordinated with the Region Materials Engineer:   

 
 

 
 
 

 
Region Materials Engineer 

 
Date 

 
 

**Note:  Region Materials Engineer’s signature required only when exceptions are noted 
on attachment A 
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Form C196 (02/07) 
ATTACHMENT A  

(EXCEPTIONS TO THE APPROVED PLANS, SPECIFICATIONS, AND QUALITY ASSURANCE PROGRAM *)     
 
ITEM 
NO. 

WORK OR MATERIAL  QTY BASIS FOR ACCEPTANCE 
PRICE  
ADJUSTMENT 

     

*  ATTACH ALL SUPPORTING DOCUMENTATION. 
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GENERAL INFORMATION 
 

Form C196 is the Department’s certification letter to FHWA required by 23CFR Part 637 – 
Construction Inspection and Approval. 

   
Attachment A is used to summarize and document exceptions to the approved plans, specifications, 
and the Department’s Quality Assurance Program in accordance with the requirements of 23CFR 
Part 637.   

 
An exception to the approved plans, specifications, and the Department’s Quality Assurance 
Program is defined as: 

1) Unacceptable work or material allowed to remain in place at a reduced price.  (Refer to 
form C106 instructions for additional information – Work or material with disincentives, 
price adjustments, or pay factors applied in accordance with approved contract 
provisions does not need to be reported on form C196 - Attachment A.)  

2) Acceptance of work or material based upon an acceptance decision or determination 
contrary to the Department’s acceptance program or procedures outlined in the Minimum 
Sampling and Testing Requirements.   

 
Refer to UDOT Policy and Procedure 08B-31 for additional information. 

 
FORM C196 INSTRUCTIONS 
 
DFCM OFFICIAL 

 
Upon Contract Completion, prepare form C196 by completing the following: 
 
Enter project number, description, and contractor information. 
 
List exceptions to the plans, specifications, and Quality Assurance Program on Attachment A, 
showing item number, material, quantity, basis for acceptance, and price reduction, if applicable. 
 

Exceptions require the concurrence of the District Engineer and Region Materials Engineer.  
Attach all documentation in support of any exceptions and the basis for acceptance decisions 
contrary to the Department’s acceptance program or established procedures.     

 
Attach copies of form(s) C106. 

 
Forward form C196 to the District Engineer for review and signature.  

 
DISTRICT ENGINEER 
 
Review form C196 and attachments to assure all required action has been completed.  Forward form 
C196 to the Region Materials Engineer for review and signature when exceptions are noted on 
attachment A. 
 
Sign and forward form C196 to the Director of Construction and Materials with the final estimate and all 
original project records and source documentation.    
 
 
REGION MATERIALS ENGINEER 
 
Review form C196 and confirm that exceptions were coordinated as required.  Sign and return to the 
District Engineer.  (Signature is not required when there are no exceptions listed on attachment A.)  
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 Introduction 

UTAH DEPARTMENT OF TRANSPORTATION 
 

MINIMUM SAMPLING AND TESTING REQUIREMENTS 
 
 

1.  PURPOSE 
 

This document provides general guidance to personnel responsible for verification sampling and testing 
consistent with the Code of Federal Regulations 23 CFR 637B, which requires each State Transportation 
Department to establish frequency guide schedules for verification sampling and testing. 

 
2. SCOPE 
 

This document consists of two parts.  The first outlines the testing and documentation required for materials that 
are manipulated and processed at or near the project site and tested for acceptance as close as practical to final 
incorporation in the work under the direction of the Resident Engineer.  The second summarizes the testing and 
documentation required for materials obtained from qualified sources as determined through the Department’s 
Quality Management Plans and for manufactured products where industry quality control procedures 
demonstrate consistent satisfaction of the specifications.   

 
3.  REFERENCES 

 
a.   UDOT Materials Manual of Instruction 
 
b. UDOT Standard Specifications  

 
c.   UDOT Quality Management Plans 
 
d. AASHTO Standard Specifications for Transportation Materials 
 
e. UDOT Policy and Procedure 08B-31 – Project Materials Certification 

 
4.  GENERAL PROCEDURES 

 
The Resident Engineer is responsible for obtaining all substantiating documentation used to justify acceptance 
of the Contractor’s work and provide documentary evidence of specification compliance to support acceptance 
and payment to the Contractor for materials furnished and work completed.  The Resident Engineer verifies 
supporting documentation prior to partial and final payment.  In the case of failure to meet the material quality 
requirements, the documentation will constitute the basis for rejection or work deemed unfit for acceptance, or it 
may be the basis for its acceptance upon appropriate contract price adjustment where this is permitted under the 
contract provisions.  (Reference UDOT Standard Specification Sections 00727 and 01455.)  Complete records 
including test and inspection reports covering acceptance or rejection are to be maintained in the project files.   
 
The Resident Engineer certifies the materials incorporated into the project are in conformance with the approved 
plans and specifications in accordance with UDOT Policy and Procedure 08B-31.  
 
Materials Processed at or Near the Project Site 
Acceptance sampling and testing is performed in accordance with Part 1 of this document under the direction of 
the Resident Engineer by UDOT TTQP qualified personnel.  Samples are taken at the point of acceptance and 
compliance tests are performed to determine if the material is acceptable under the applicable section of the 
specifications. 
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Manufactured Products 
Part 2 of this document identifies manufactured materials that are incorporated in the work through either 
manufacturer’s Certificate of Compliance as described under UDOT Standard Specification 01455 – Materials 
Quality Requirements, or by the Resident Engineer’s verification of manufacturer’s product data and/or 
specifications, furnished by the Contractor, meeting the requirements cited under the applicable UDOT 
specification. 
 
Qualified Sources 
Part 2 of this document identifies certain materials found to be acceptable from qualified sources through the 
Department’s Quality Management Plans.  These materials include:  Portland cement, flyash and pozzolans, 
reinforcing steel and coatings, precast prestressed concrete, hydrated lime, and asphalt binder and emulsions.  
 
Samples of any material may be taken at any time. Any material found to be out of specification shall be rejected 
and removed from the project site at the contractor’s expense or be subject to applicable price adjustments. 
Items not identified in the Minimum Sampling and Testing Requirements require appropriate testing or 
verification as outlined in supplemental specifications and/or approved special provisions. 
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Specification - Material: 02721 UTBC

02721 UTBC Type I Placement

iee Aalysis

AA  2   

uatity processed placed to lie ad grade i oe day

e per sulot o 00 cuic yards or 900 tos

Grade ater processig prior to copactio

AA  2

aily or 

1

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

02721 UTBC Type I Placement

axiu ry esity ad ptiu oisture eteriatio or esity tadard

AA  0 ethod 

0000 cuic yards or 000 tos

e to e used as a desity stadard or iplace desity deteriatio

Grade ater processig prior to copactio

AA  2

aily or 

2

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

02721 UTBC Type I Placement

place desity

AA  0

uatity processed placed to lie ad grade i oe day

e per sulot o 200 suare yards

Grade ater copactio

 9

or 

3

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Friday, May 18, 2007 Page 1 of 3UDOT Minimum Sampling and Testing Requirements



Specification - Material: 02721 UTBC

02721 UTBC Type I Placement

oisture otet

AA  2

uatity processed placed to lie ad grade i oe day

e per sulot o 200 cuic yards or 00 tos

Grade ater processig prior to copactio

AA  2

or 

4

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

02721 UTBC Type II Placement

iee Aalysis ad oisture otet

AA  2    AA  2

uatity processed placed to lie ad grade i oe day

e per lot ur ad Gutter  0000 eet ideal  000 suare yards rieay 
Pedestria Access ap ateray lator ad other ites ot listed aoe  2000 
suare eet

Grade ater processig prior to copactio

AA  2

aily or 

5

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

02721 UTBC Type II Placement

axiu ry esity ad ptiu oisture eteriatio

AA  0

0000 cuic yards or 000 tos

e to e used as a desity stadard or iplace desity deteriatio

Grade ater processig prior to copactio

AA  2

aily or 

6

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Friday, May 18, 2007 Page 2 of 3UDOT Minimum Sampling and Testing Requirements



Specification - Material: 02721 UTBC

02721 UTBC Type II Placement

place desity

AA  0

uatity processed placed to lie ad grade i oe day

e per sulot ur ad Gutter  0000 eet ideal  000 suare yards rieay 
Pedestria Access ap ateray lator ad other ites ot listed aoe  2000 
suare eet

Grade ater copactio

 9

or 

7

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

02721 UTBC Type III Placement

oisture otet  otractor proided optiu oisture ay e used as the oisture 
stadard

AA  2 or AA  0

uatity processed placed to lie ad grade i oe day

ice daily durig placeet

Grade

AA  2  9

aily or 

8

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

isual Acceptace o ery sall uatities o aterials

Acceptace is liited to aterials eig urished ro sources oud satisactory uder 
oral saplig ad testig procedures

ot to exceed 200 tos per day or 00 tos per proect

e report or each day aterial is accepted

Grade

isual spectio eport

9

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Friday, May 18, 2007 Page 3 of 3UDOT Minimum Sampling and Testing Requirements



#

1 1/2in 1 in 3/4 in 1/2 in 3/8 in #4 #8 #16 #50 #200

1

2

3

4

5

REMARKS

TESTED BY: DATE RESIDENT ENGINEER DATE

GRADATION LIMITS

  PLACEMENT TYPE

PROJECT NO.

DATE:

QUANTITY PREVIOUSLY REPORTED

QUANTITY REPORTED TO THIS DATE

TOTAL QUANTITY TO THIS DATE

UTAH DEPARTMENT OF TRANSPORTATION
UNTREATED BASE COURSE

GRADATION

Form-138

Revised 8/06

GRADATION

  PROJECT NAME:

  PRODUCTION DAY:

  AGGREGATE CLASS

UNIT PRICE

STATION AND OFFSET

SAMPLE 

NUMBER

AGGREGATE GRADATION

 TEST LOT QUANTITY (CUBIC YARDS)
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Specification - Material: 02741 HMA

Asphalt Binder Content and Sieve Analysis

AASHTO T 308 and AASHTO T 30

Production Day

Four

Grade behind the paver

MOI 8-984

1

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Asphalt Binder Content and Sieve Analysis

AASHTO T 308 and AASHTO T 30

Production Day

If the fourth sample cannot be obtained the lot is evaluated on three test results

Grade behind the paver

MOI 8-984

2

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Theoretical Maximum Specific Gravity (Rice)

AASHTO T 209

Production Day

Three in conjunction with VMA determination (One determination is the average of two test 
results split from a single sample.  The two test results must be within the "Acceptable 
Range of Two Results - single-operator precision" as defined in T 209.  A third test result 
from the same sample may be necessary to have two within the range.)

Grade behind the paver

MOI 8-984

3

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Tuesday, May 06, 2008 Page 1 of 3UDOT Minimum Sampling and Testing Requirements



Specification - Material: 02741 HMA

Voids in Mineral Aggregate (VMA) Determination

AASHTO T 312, AASHTO R 35

Production Day

Three, in conjunction with Rice Determination (one VMA determination is based on an 
average of two specimens)

Grade behind the paver

MOI 8-984

4

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

In-Place Density

AASHTO T 166

Production Day

Ten: two in each of five equal sublots

Grade after compaction, prior to traffic

MOI 8-984

5

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Joint Density

AASHTO T166

Production Day

Five: one six-inch core in each of five equal sublots

Grade after compaction, prior to traffic

MOI 8-984, center core on the visible line where the two adjacent passes abut at surface ± 
1 inch.

6

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Tuesday, May 06, 2008 Page 2 of 3UDOT Minimum Sampling and Testing Requirements



Specification - Material: 02741 HMA

Thickness

Average of three measurements on each core recorded to 1/8 inch..

Production Day

Ten in conjunction with in-place density determination

Grade after compaction, prior to traffic

MOI 8-984

7

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Smoothness

Standard Specification 01452

8

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Visual Acceptance of very small quantities of materials

Acceptance is limited to materials being furnished from sources found satisfactory under 
normal sampling and testing procedures

For small projects with plan quantities of HMA less than 3000 tons or for work such as 
utility work, traffic signals, detours, lane leveling, etc., the Engineer may elect to accept 
material based upon visual inspection.   When acceptance is intended to be based upon 
visual inspection, the Engineer reserves the option of conducting any acceptance tests 
necessary to determine the material and workmanship meets the project requirements.

One report for each day material is accepted

Grade

Visual Inspection Report

9

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Tuesday, May 06, 2008 Page 3 of 3UDOT Minimum Sampling and Testing Requirements
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Specification - Material: 02752 Portland Cement Concrete Pavement

Sieve Analysis

AASHTO T 27 / T 11

Paving Day

One per stockpile

Project Stockpile

AASHTO T 2

1

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Slump, Air Content, and Concrete Temperature

AASHTO T 119, AASHTO T 152, AASHTO T 309

Paving Day

Test until three consecutive batches meet specification at beginning of placement, after 
shutdowns of 1 hour or more, and after each failed batch,  Randomly thereafter for each 
800 cubic yards.  If first determination fails, immediately retest. If the second test meets 
specification, immediately retest. Batch is rejected on two failed determinations.

Plant site (Platform) for centrally mixed concrete with non-agitating haul units. Grade for 
agitating haul units.

WAQTC TM 2

2

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Air Content Correlation testing to determine loss of entrained air from the platform to the 
finished in-place pavement.

AASHTO T 152

Paving Day

Two tests, one in the morning and one in the afternoon for each day of paving operations. 
Perform air test at the platform and again from the same load in the finished pavement.

Plant site (Platform) and finished pavement.

WAQTC TM 2

3

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Friday, July 13, 2007 Page 1 of 3UDOT Minimum Sampling and Testing Requirements



Specification - Material: 02752 Portland Cement Concrete Pavement

Compressive Strength Test - For concrete centrally mixed with non-agitating haul units.

Cast in accordance with AASHTO T 23. Tested in accordance with AASHTO T 22.  One 
compressive strength test consists of a set of three cylinders.

Paving Day

One strength test represents 2600 square yards. Hand-placed areas are considered 
separately.

Plant site (Platform)

WAQTC TM 2

5

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Compressive Strength Test - For concrete centrally mixed with agitating haul units or 
transit mixed.

Cast in accordance with AASHTO T 23. Tested in accordance with AASHTO T 22.  One 
compressive strength test consists of a set of three cylinders

Paving Day

One strength test represents 700 square yards or one days placement whichever is smaller.

Grade

WAQTC TM 2

6

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Thickness

Thickness, determined by three measurements on each core, recorded to 1/16 inch and 
averaged.

Paving Day

One core per 12,000 square ft. Final areas less than 6000 square ft. will be added to the 
previous section. Final section over 6000 square ft. will constitute a separate area. Hand 
placements are considered separately. One core per placement area.

Finished pavement

Randomly sampled according to AASHTO T 24

7

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Friday, July 13, 2007 Page 2 of 3UDOT Minimum Sampling and Testing Requirements



Specification - Material: 02752 Portland Cement Concrete Pavement

Thickness - For placements over existing surfaces

Graph of the deviations from the profile grade established by the plans or Engineer.  Meet 
requirements listed in 02752

Paving Day

Engineer takes elevations at 100 ft. intervals and compares against the profile and graph.

Finished pavement

8

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Smoothness

Standard Specification 01452

9

Assurance:

Reference:

Lot Size:

Frequency per Lot:

Point of Acceptance:

Sampling Reference:

Report/Form:

Friday, July 13, 2007 Page 3 of 3UDOT Minimum Sampling and Testing Requirements



   REV. 4/06 
PROJECT VISUAL INSPECTION 

FOR 
MATERIALS FURNISHED FOR STATE AND FEDERAL AID HIGHWAY PROJECTS 

 
 
Project No:  

Project Location:  

Contractor:  

Subcontractor:  

Supplier:  
(Manufacturer or Vendor) 

 
Item Specification (Bid Item and Description):  
 
Bid Item (s):  
 
Related Materials Standards:  
 
 
 
Description* of Material Placed:  
 
 
 
 
 
 
Description* of Placement Practices:  
 
 
 
 
 
*See Related Specifications and Minimum Sampling and Testing Requirements for details on what to address. 
 
 
 
I hereby acknowledge that the above documentation is a true representation of the material and placement 
practices in the field. 
 
 
   
Technical Inspector   Date 
          
   
Resident Engineer   Date 
 
 
NOTE: Copy to be retained in Project Materials Certification File 
 





TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

LIST OF WARRANTIES 1

LIST OF WARRANTIES

NOTE:  The following is a listing and brief description of warranties and certifications required by the
specification sections.  It does not supersede the requirements of the sections nor is it necessarily complete.
Refer to each section for actual requirements. Warranties are to be completed in behalf of the End User and
submitted to the Project Manager / General Contractor as part of Project Close -out.

Section Title Section – Article Description

Cast In place Concrete 03300 - 1.5 Two-Year defective concrete guarantee.

Structural Steel 05120 – 3.3 G Welder Certification

Steel Deck 05310 – 1.3

05310 - 1.4 C

Welding certificates

Use qualified welding processes and welding
operators.

Metal - Fabrications 05500 - 1.3 D Welder certificates signed by Contractor.

05500 - 1.4 Certify that each welder has satisfactorily passed
AWS qualifications.

Interior Architectural
Woodwork

06402 - 1.3 E Product certificates signed by woodwork
manufacturer.

Solid Surface Fabrications 06651 -1.03 F. Manufacturer warranty completed in UDOT„s
name and registered with manufacturer.

Water Repellants 07190 – 1.4 B

07190 – 1.7

Certificates signed by manufacturer.

Five-year warranty from manufacturer and
applicator.

Asphalt Shingles

Fiber Cement Siding

07310 – 1.06

07466 – 1.03 E

Lifetime warranty from manufacturer.

Copy of manufacturer warranty completed in
UDOT„s name and registered with manufacturer.

Joint Sealants 07901 - 1.4 D Certificate attesting compliance with specification
requirements and suitable for the use indicated.

Aluminum Windows 08520 - 1.8 Three-year aluminum window warranty.

Door Hardware 08710 – 1.7 Three-year manufacturer warranty except for:
Exit devices (two-year warranty)
Manual Closers (Ten-year warranty)

Glazing 08800 - 1.9 Ten-year warranty on insulating glass.

Gypsum Board Assemblies 09255 – 1.4 C Product certificates signed by manufacturer
certifying compliance with specifications.

Tile 09300 – 1.3 F Master grade certificates for each shipment, type,
and composition of tile, signed by manufacturer and
installer.
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LIST OF WARRANTIES 2

Anti-Graffiti Coating 09680 – 1.6 Two-year written contractor guarantee.

Toilet Compartments 10155 – 1.3 D Product certificates.

Toilet and Bath
Accessories

10800 - 1.6 15-year warranty for silver spoilage of mirrors.

Pipe and Pipe Fittings 15060 - 3.28 Welders certification.

Air-cooled Condensing Unit 15671 - 1.4 Five-year warranty on compressors.

Refrigerant Piping
Systems

15753 - 1.3 Refrigerant piping installation by state licensed
contractor.

Electrical General
Provisions

16001 - 1.9 Certificate of approval from inspection authority at
completion of the work.
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SUMMARY OF WORK 01010 - 1

SECTION 01010 - SUMMARY OF WORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplement ary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 PROJECT DESCRIPTION

A. The project consists of a new Visitor‡s Center up along side Highway 6,  in Spanish Fork
Canyon, UT, as described in the Contract Documents prepared by Archiplex Group, dated
March 2009.

1. The following description is an outline of the work to be accomplished and not meant
to be a definitive scope of  work; scope of work is defined by the complete set of
contract documents.

B. The Work consists of the construction of a new  Visitor‡s Center, as indicated in the Contract
Documents prepared by Archiplex Group.  The Visitor‡s Center consists of a one-story wood
framed structure, designed to provide unisex restrooms, Men & Women‡s restrooms and a
display area for travel & tourism. (provided as part of the work unless otherwise noted), utility
connections and fees, excavation, grading and all other site improvements are required as
part of the work for the base bid. An add alternate is also required for the picnic
¾Roundhouse¿ area.

1. The work includes site preparation, excavation, concrete, CMU, structural steel, wood
framed building with cement roof tile and accessories, Alum. Exterior doors/windows &
glazing, plumbing, heating and ventilation systems.

2. Interior finishing and related construction, architectural woodwork, interior hollow metal
doors and frames, including interior pa rtitions, casework, interior finishes and
furnishings, plumbing equipment, mechanical and electrical installations are required.

3. Exterior work includes utilities, Add Alternate #1 Roundhouse Picnic Area, fencing, train
relocation, picnic sites, exterior benches, trash cans, and other site work as defined in
the Contract Documents.

1.3 CONTRACTOR USE OF PREMISES

A. General:  During the construction period the Contractor and subcon tractors shall have use of
the premises for construction operations.  The use of the premises is limited only by the End
User’s right to perform construction operations with its own forces or to employ separate
contractors on portions of the project.

1. Confine operations to areas within Contract limits indicated.  Portions of the site
beyond areas in which construction operations are indicated are not to be disturbed.

2. Keep driveways and entrances serving  the premises clear and available to the
Owner and the Owner’s employees at all times.  Do not use these areas for parking
or storage of materials.  Schedule deliveries to minimize space and time
requirements for storage of materials and equipment on site.

1.4 END USER OCCUPANCY

A. Partial Occupancy:  The End User reserves the right to occupy and to place and
install equipment in completed areas of the building, prior to Substantial Completion
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provided that such occupancy does not interfere with completion of the Work.  Such
placing of equipment and partial occupancy shall not constitute acceptance of the
total Work.

B. Prior to End User occupancy, mechanical and electrical systems s hall be fully
operational.  Required inspections and tests shall have been successfully completed.
 Upon occupancy the End User will provide operation and maintenance of
mechanical and electrical systems in occupied portions of the building.

1.5 END USER CONSTRUCTED WORK

A. Coordinate with the Owner and Project Manager/General Contractor where construction in
this contract interfaces with work performed by the End User.

B. Repair any damage to End User constr ucted items which occurs during the course of
construction as a result of construction activity.  Replace damaged items when repair is not
possible to restore to the original undamaged condition or when required by Owner.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01010
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SECTION 01027 - APPLICATIONS FOR PAYMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements governi ng Applications for
Payment submitted to Project Manager/General Contractor.

1. Coordinate the Schedule of Values and Applications for Payment with the
Construction Schedule and Submittal Schedule.

B. The Construction Schedule and Submittal Schedule are included in Section "Submittals".

1.3 SCHEDULE OF VALUES

A. Coordinate preparation of the Schedule of Values with preparation o f the Contractors’
Construction Schedule.

1. Correlate line items in the Schedule of Values with other required administrative
schedules and forms, including:
a. Contractor’s construction schedule.
b. Application for Payment form.
c. List of products.
d. List of principal suppliers and fabricators.
e. Schedule of submittals.

2. Submit the Schedule of Values to the Project Manager/General Contractor at the
earliest feasible date, but in no case later than 7 days before the date scheduled for
submittal of the initial Application for Payment.

3. Sub-Schedules:  Where the Work is separated into phases that require separately
phased payments, provide sub-schedules showing values correlated with each
phase of payment.

B. Format and Content:  Use the Project Manual Table of Contents as a guide to establish the
format for the Schedule of Values.

1. Identification:  Include the following Project identification on the Schedule of Values:
a. Project name and location.
b. Project Manager/ General Contractor’s name and address.
c. Date of submittal.

2. Arrange the Schedule of Values in a tabular form with separate columns to indicate
the following for each item listed:
a. Generic name.
b. Related Specification Section.
c. Name of manufacturer or fabricator.
d. Name of supplier.
e. Change Orders (numbers) that have affected value.
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f. Dollar value.
3. Round amounts off to the nearest whole dollar; the total shall equal the

subcontractor¾s Contract Sum.
4. For each part of the Work where an Application for Payment may include materials

or equipment, purchased or fabricated and stored, but not yet installed, provide
separate line items on the Schedule of Values for initial cost of the materials, for
each subsequent stage of completion, and for total installed value of that part of the
Work.

5. Schedule Updating:  Update and resubmit the Schedule of Values when Change
Orders or Construction Change Directives result in a change in the Contr act Sum.

1.4 APPLICATIONS FOR PAYMENT:

A. Each Application for Payment shall be consistent with previous applications and payments.

B. Payment Application Times:  The date to submit initial application for payment is at the
subcontractor¾s discretion, and subsequent applications for payment as set forth by the
Project Manager/General Contractor but no later than 30 days thereafter.

C. Payment Application Format:  Use format consistent with Schedule of Values.

1. Entries shall match data on the Schedule of Values and Contractor’s Construction
Schedule.  Use updated schedules if revisions have been made.

2. Include amounts of Change Orders issued prior to the last day of the construction
period covered by the application.

D. Transmittal:  Submit 3 executed copies of each Application for Payment to the Project
Manager/General Contractor by means ensu ring receipt within 24 hours; one copy shall be
complete, including waivers of lien and similar attachments, when required.

1. Transmit each copy with a transmittal form listing attachments, and recording
appropriate information related to the application in a manner acceptable to the
Project Manager/General Contractor.

E. Waivers of Mechanics Lien: With each Application for Payment submit waivers of mechanics
liens from subcontractors or sub- subcontractors and suppliers for the construction period
covered by the previous application.

1. Submit partial waivers on each item for the amount requested, prior to deduction for
retainage, on each item.

2. When an application shows completion of an item, submit final or full waivers.

3. The Owner reserves the right to designate which entities involved in the Work must
submit waivers.

4. Waiver Delays: Submit each Application for Payment with the Contractor’s waiver of
mechanics lien for the period of construction covered by the application.
a. Submit final Application for Payment with or preceded by final waivers from

every entity involved with performance of Work cover ed by the application
who could lawfully be entitled to a lien.

5. Waiver Forms: Submit waivers of lien on forms, and executed in a manner,
acceptable to Owner.

F. Initial Application for Payment: Admini strative actions and submittals that must precede or
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coincide with submittal of the first Application for Payment include the following:

1. List of principal suppliers and fabricators.
2. Schedule of Values.
3. Schedule of principal products.
4. Submittal Schedule (preliminary if not final).
5. List of staff assignments.
6. Certificates of insurance and insurance policies as applicable.

G. Final Payment Application: Administrative actions and submittals which must precede or
coincide with submittal of the final payment Application for Payment include the following:

1. Completion of Project closeout requirements.
2. Completion of items specified for completion after Substantial Comp letion.
3. Assurance that unsettled claims will be settled.
4. Assurance that Work not complete and accepted will be completed without undue

delay.
5. Transmittal of required Project construction records to Owner.
6. Proof that taxes, fees and similar obligations have been paid.
7. Removal of temporary facilities and services.
8. Removal of surplus materials, rubbish and  similar elements.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01027
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SECTION 01035 - MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and S upplementary
Conditions and other Division 1 Specification sections, apply to this section.

1.2 SUMMARY

A. This section specifies administrative and procedural requirements for subc ontractors for
handling and processing Contract modifications to be submitted to Project Manager/General
Contractor.

B. Related Sections:  The following sections contain requirements that relate to this section:
1. Division 1 Section "Application for Payment" for administrative procedures governing

applications for payment.
2. Division 1 Section "Product Substitutions" for administrative procedures for handling

requests for substitutions made after award of the Contract.

1.3 CHANGE ORDER PROPOSAL REQUESTS

B. Owner-Initiated Proposal Requests:  Proposed changes in the Work that will require
adjustment to the Contract Sum or Contract Time will be issued by the Project
Manager/General Contractor, with a detailed description of the proposed change and
supplemental or revised Drawings and Specifications, if necessary.

1. Proposal requests issued by the Project Manager/General Contractor are for
information only.  Do not consider an them instruction either to stop work in progress,
or to execute the proposed change.

2. Unless otherwise indicated in the proposal request, w ithin 15 days of receipt of the
proposal request, submit to the Project Manager/General Contractor for review an
estimate of cost necessary to execute the proposed change.

a. Include a list of quantities of products to be purc hased and unit costs, along
with the total amount of purchases to be made.  Where requested, furnish
survey data to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts
of trade discounts.

c. Include a statement indicating the effect the proposed change in the Work
will have on the Contract Time.

C. Subcontractor-Initiated Change Order Proposal Requests:  When latent or other u nforseen
conditions require modifications to the Contract, the subcontractor may propose changes by
submitting a request for a change to the Project Manager/General Contractor.

1. Include a statement outlining the reasons for the change and the effect of the
change on the Work.  Provide a complete description of the proposed change.
Indicate the effect of the proposed change on the Contract Sum and Contract Time.

2. Include a list of quantities of products t o be purchased and unit costs along with the
total amount of purchases to be made. Where requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trad e
discounts.
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4. Comply with requirements in Section "Product Substitutions" if the proposed change in the
Work requires the substitution of one product or system for a product or system specified.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01035



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

PROJECT COORDINATION 01040 - 1

SECTION 01040 - PROJECT COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Suppl ementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and supervisory requirements necessary f or Project
coordination including, but not necessarily limited to:

1. Coordination.
2. General installation provisions.
3. Cleaning and protection.

B. Field engineering is included in Section "Field Engineering".

C. Coordination meetings and pre-installation conferences are included in Section "Project
Meetings".

1.3 COORDINATION

A. Coordination:  Coordinate construction activities included under various Sections of these
Specifications to assure efficient and orderly installation of each part of the Work.  Coordinate
construction operations included under different Sections of the Specifications that are
dependent upon each other for proper installation, connection, and operation.

1. Where installation of one part of the Work is dependent on installation of other
components, either before or after its own installation, schedule construction
activities in the sequence required to obtain the best results.

2. Where availability of space is limited, coordinate installation of different components
to assure maximum accessibility for required maintenance, service and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Where necessary, prepare memoranda for distribution to e ach party involved to be submitted
to Project Manager/General Contractor, outlining special procedures required for
coordination.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and ensure orderly progress of
the Work.  Such administrative activities include, but are not limited to, the following:
1. Installation and removal of temporary facilities.
2. Delivery and processing of submittals.
3. Project Close-out activities.

D. Conservation:  Coordinate construction activities to ensure that operations are carried out
with consideration given to conservation of energy, water, and materials.

1.4 SUBMITTALS

A. Coordination Drawings:  Prepare and submit coordination Drawings where close and careful
coordination is required for installation of products and materials fabricated o ff-site by
separate entities, and where limited space availability necessitates maximum utilization of
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space for efficient installation of different components.

1. Show the interrelationship of components shown on separate Shop Dr awings.
2. Indicate required installation sequences.
3. Comply with requirements contained in Section "Submittals."
4. Refer to Division-15 Section "Basic Mechanical Requirements," and Di vision-16

Section "Basic Electrical Requirements" for specific coordination Drawing
requirements for mechanical and electrical installations.

B. Staff Names:  Within 15 days of Notice to Proceed, submit a list of principal staff
assignments, including the trade Foreman and other personnel in attendance at the site;
identify individuals, their duties and responsibilities; list their addresses and telephone
numbers.

PART 2 - PRODUCTS (Not Applicable).

PART 3 - EXECUTION

3.1 GENERAL INSTALLATION PROVISIONS

A. Inspection of Conditions:  Require the Installer of each major component to inspect both the
substrate and conditions under which Work is to be performed.  Do not proceed until
unsatisfactory conditions have been corrected in an acceptable manner.

B. Manufacturer’s Instructions:  Comply with manufacturer’s installation instru ctions and
recommendations, to the extent that those instructions and recommendations are more
explicit or stringent than requirements contained in Contract Documents.

C. Inspect materials or equipment immediately upon delivery  and again prior to installation.
Reject damaged and defective items.

D. Provide attachment and connection devices and methods necessary for securing Work.
Secure Work true to line and level.  Allow for expansion and building movement.

E. Visual Effects:  Provide uniform joint widths in exposed Work.  Arrange joints in exposed
Work to obtain the best visual effect.  Refer questionable choices to the Architect for final
decision.

F. Recheck measurements and dimensions, before starting each installation.

G. Install each component during weather conditions and Project status that will ensure the best
possible results.  Isolate each part of the comp leted construction from incompatible material
as necessary to prevent deterioration.

H. Coordinate temporary enclosures with required inspections and tests, to minimize the
necessity of uncovering completed construction for that  purpose.

I. Mounting Heights:  Where mounting heights are not indicated, install individual components
at standard mounting heights recognized within the industry for the particular application
indicated.  Refer questionable mounting height decisions to the Architect for final decision.

3.2 CLEANING AND PROTECTION

A. During handling and installation, clean and protect construction in progress and adjoin ing
materials in place.  Apply protective covering where required to ensure protection from
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damage or deterioration at Substantial Completion.

B. Clean and maintain completed construction as frequently as necessary through the
remainder of the construction period.  Adjust and lubricate operable components to ensure
operability without damaging effects.

C. Limiting Exposures:  Supervise construction activities to ensure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.  Where applicable, such
exposures include, but are not limited to, the following:
1. Excessive static or dynamic loading.
2. Excessive internal or external pressures.
3. Excessively high or low temperatures.
4. Thermal shock.
5. Air contamination or pollution.
6. Water.
7. Solvents.
8. Chemicals.
9. Light.
10. Puncture.
11. Abrasion.
12. Heavy traffic.
13. Soiling, staining and corrosion.
14 Bacteria.
15. Rodent and insect infestation.
16. Combustion.
17. Electrical current.
18. High speed operation,
19. Improper lubrication,
20. Unusual wear or other misuse.
21. Contact between incompatible materials.
22. Destructive testing.
23. Misalignment.
24. Excessive weathering.
25. Unprotected storage.
26. Improper shipping or handling.
27. Theft.
28. Vandalism.

END OF SECTION 01040
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SECTION 01045 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supp lementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for cutting  and patching.

B. Refer to other Sections for specific requirements and limitations applicable to cutting and
patching individual parts of the Work.

1. Requirements of this Section apply to mechanical a nd electrical installations.  Refer
to Division-15 and Division-16 Sections for other requirements and limitations
applicable to cutting and patching mechanical and electrical installations.

1.3 SUBMITTALS

A. Cutting and Patching Proposal:  Where approval of procedures for cutting and patching is
required before proceeding, submit a proposal describing procedures well in advance of the
time cutting and patching will be performed an d request approval to proceed.  Include the
following information, as applicable, in the proposal:

1. Describe the extent of cutting and patching required and how it is to be performed;
indicate why it cannot be avoided.

2. Describe anticipated results in terms of changes to existing construction; include
changes to structural elements and operating components as well as changes in the
building’s appearance and other significant visual elements.

3. List products to be used and firms or entities that will perform Work.
4. Indicate dates when cutting and patching is to be performed.
5. List utilities that will be disturbed or affected, including those that will be relocated

and those that will be temporarily out -of-service.  Indicate how long service will be
disrupted.

6. Where cutting and patching involves addition of reinforcement to structural elements,
submit details and engineering calculations to show how reinforcement is integrated
with the original structure.

7. Approval by the Architect to proceed with cutting and patching does not waive the
Architect’s right to later require complete removal a nd replacement of a part of the
Work found to be unsatisfactory.

1.4 QUALITY ASSURANCE

A. Requirements for Structural Work:  Do not cut and patch structural elements in a manner th at
would reduce their load-carrying capacity or load-deflection ratio.

B. Operational and Safety Limitations:  Do not cut and patch operating elements or safety
related components in a manner that would result in reducing their  capacity to perform as
intended, or result in increased maintenance, or decreased operational life or safety.

C. Visual Requirements:  Do not cut and patch construction exposed on the exterior or in
occupied spaces, in a manner  that would, in the Architect’s opinion, reduce the building’s
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aesthetic qualities, or result in visual evidence of cutting and patching.  Remove and replace
Work cut and patched in a visually unsatisfactory manner.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Use materials that are identical to existing materials.  If identical materials are not available or
cannot be used where exposed surfaces are involved, use materials that match existing
adjacent surfaces to the fullest extent possible with regard to visual effect.  Use materials
whose installed performance will equal or surpass that of existing materials.

PART 3 - EXECUTION

3.1 INSPECTION

A. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions
under which cutting and patching is to be performed.  Take corrective action before
proceeding, if unsafe or unsatisfactory conditions are encountered.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.

B. Protection:  Protect existing construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of the Project that might be
exposed during cutting and patching operations.

C. Avoid interference with use of adjoining areas or interruption of free passage to adjoining
areas.

D. Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork serving the
building, but scheduled to be removed or relocated until provisions have been made to
bypass them.

3.3 PERFORMANCE

A. General:  Employ skilled workmen to perform cutting and patching. Proceed with cutti ng and
patching at the earliest feasible time and complete without delay.

1. Cut existing construction to provide for installation of other components or
performance of other construction activities and the subsequent fitting and  patching
required to restore surfaces to their original condition.

B. Cutting:  Cut existing construction using methods least likely to damage elements to be
retained or adjoining construction.  Where possible review proposed procedures with the
original installer; comply with the original installer’s recommendations.

1. In general, where cutting is required use hand or small power tools designed for
sawing or grinding, not hammering and chopping.  Cut holes and slots neatly to size
required with minimum disturbance of adjacent surfaces.  Temporarily cover
openings when not in use.

2. To avoid marring existing finished surfaces, cut or drill from the exposed or finished
side into concealed surfaces.
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3. Cut through concrete and masonry using a cutting machine such as a carborundum
saw or diamond core drill.

4. Comply with requirements of applicable Sections of Division -2 where cutting and
patching requires excavating and backfilling.

C. Patching:  Patch with durable seams that are as invisible as possible.  Comply with specified
tolerances.

1. Where feasible, inspect and test patched ar eas to demonstrate integrity of the
installation.

2. Restore exposed finishes of patched areas and extend finish restoration into
retained adjoining construction in a manner that will eliminate evidence of patching
and refinishing.

3. Where removal of walls or partitions extends one finished area into another, patch
and repair floor and wall surfaces in the new space to provide an even surface of
uniform color and appearance.  Remove existing floor and wall cove rings and
replace with new materials, if necessary to achieve uniform color and appearance.

a. Where patching occurs in a smooth painted surface, extend final paint coat
over entire unbroken containing the patch, after the pat ched area has
received primer and second coat.

4. Patch, repair or rehang existing ceilings as necessary to provide an even plane
surface of uniform appearance.

3.4 CLEANING

A. Thoroughly clean areas and spaces where cutting and patching is performed or used as
access.  Remove completely paint, mortar, oils, putty and items of similar nature.  Thoroughly
clean piping, conduit and similar features before pain ting or other finishing is applied.
Restore damaged pipe covering to its original condition.

END OF SECTION 01045
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SECTION 01050 - FIELD ENGINEERING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Sup plementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. General:  This Section specifies administrative and procedural requirements for field
engineering services, including, but not necessarily limited to, the following:

1. Land survey Work.
2. Civil engineering services.
3. Structural engineering services.

1.3 SUBMITTALS

A. Certificates:  Submit a certificate signed by the Land Surveyor or Professional Engineer
certifying that the location and elevation of improvements comply with the Contr act
Documents.

B. Final Property Survey:  Submit 6 copies of the final property survey, one reproducible copy,
and the CAD files on CD;s.  Software format as required by Owner.

C. Project Record Documents:  Submit a record of Work performed and record survey data as
required under provisions of Sections "Submittals" and "Project Closeout".

1.4 QUALITY ASSURANCE

A. Surveyor:  Engage a Registered Land Surveyor registered in the State where the project is
located, to perform land surveying services required.

B. Engineer:  Engage a Professional Engineer of the discipline required, registered in the state
in which the Project is located, to perform required engineering services.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing control points are noted on Contract Documents.

B. Verify layout information shown on the Drawings, in relation to the property survey and
existing benchmarks before proceeding to layout the Work. Locate and protect existing
benchmarks and control points.  Preserve permanent reference points during construction.

1. Do not change or relocate benchmarks or control points without prior written
approval.  Promptly report lost o r destroyed reference points, or requirements to
relocate reference points because of necessary changes in grades or locations.

2. Promptly replace lost or destroyed project control points.  Base replacements on the
original survey control points.
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C. Establish and maintain a minimum of two permanent benchmarks on the site, referenced to
data established by survey control points.

1. Record benchmark locations, with horizontal and ve rtical data, on Project Record
Documents.

D. Existing utilities and equipment:  The existence and location of underground and other utilities
and construction indicated as existing are not guaranteed.  Before beginning sitework,
investigate and verify the existence and location of underground utilities and other
construction.

1. Prior to construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer and water service piping.

3.2 PERFORMANCE

A. Working from lines and levels established by the property survey, establish benchmarks and
markers to set lines and levels at each story of cons truction and elsewhere as needed to
properly locate each element of the Project.  Calculate and measure required dimensions
within indicated or recognized tolerances.  Do not scale Drawings to determine dimensions.

1. Advise entities engaged in construction activities, of marked lines and levels
provided for their use.

2. As construction proceeds, check every major element for line, level and plumb.

B. Surveyor’s Log:  Maintain a surveyor’s log of control and other survey Work.  Make this log
available for reference.

1. Record deviations from required lines and levels, and advise the Architect when
deviations that exceed indicated or recognized tolerances are  detected.  On Project
Record Drawings, record deviations that are accepted and not corrected.

2. On completion of foundation walls, major site improvements, and other Work
requiring field engineering services, prepare a certified su rvey showing dimensions,
locations, angles and elevations of construction and sitework.

C. Site Improvements:  Locate and lay out site improvements, including pavements, stakes for
grading, fill and topsoil placement, utility sl opes and invert elevations by instrumentation and
similar appropriate means.

D. Building Lines and Levels:  Locate and lay out batter boards for structures, building
foundations, column grids and locations, floor levels and con trol lines and levels required for
mechanical and electrical Work.

E. Existing Utilities:  Furnish information necessary to adjust, move or relocate existing lines,
services or other appurtenances located in, or affected by cons truction.  Coordinate with local
authorities having jurisdiction.

F. Final Property Survey:  Before Substantial Completion, prepare a final property survey
showing significant features (real property) for the Project.  Include on the survey a
certification, signed by the Surveyor, to the effect that principal metes, bounds, lines and
levels of the Project are accurately positioned as shown on the survey.

END OF SECTION 01050
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SECTION 01095 - REFERENCE STANDARDS AND DEFINITIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and all other Division 1 Specification Sections, apply to this  Section.

B. References to standards are incorporated into Project Manuel by reference and each
reference is the latest edition at date shown on Contract Documents, including amendments
and supplements.

1.2 DEFINITIONS

A. General:  Basic Contract defin itions are included in the Conditions of the Contract.

B. Indicated:  The term indicated refers to graphic representations, notes, or schedules on the
Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements
in the Contract Documents.  Terms such as Ashown@, Anoted@, Ascheduled@, and Aspecified@
are used to help the reader locate the reference.  There is no limitation on location.

C. Approved: When used in conjunction with the A/E =s action on the Contractor =s submittals,
applications and requests Aapproval@ is limited to the Architect =s duties and responsibilities as
stated in the General Conditions.

C. Regulations:  The term regulations includes laws, ordinances, statutes, and lawful orders
issued by authorities having jurisdiction, as well as rules, conventions, and agreements within
the construction industry that control performance of the Work.

D. Furnish:  The term furnish means supply and deliver to the Project site, ready for unloading,
unpacking, assembly, installation, and similar operations but not installation.

E. Install:  The term install describes operations at the Project site including the actual
unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing,
curing, protecting, cleaning, and similar operations.

F. Provide:  The term provide means to furnish and install, complete and ready for the intended
use.

G. Installer:  An Installer is the Contractor or another entity engaged by the Contractor, either as
an employee, subcontractor, or contractor of lower tier, to perform a particular construction
activity, including installation, erection, application, and similar operations.  Installers are
required to be experienced in the operations they are engaged to perform.
1. Trades:  Using terms such as carpentry is not intended to imply that certain

construction activities must be performed by accredited or unionized individuals of a
corresponding generic name, such as carpenter.  It also does not imply that
requirements specified apply exclusively to trades persons of the corresponding
generic name.

2. Experienced: When used with the term Installer, requires minimum of five previous
projects similar in size and scope to this project, being familiar with the sp ecial
requirements indicated and having complied with requirements of the authority
having jurisdiction.
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H. Project site: is the space available to the Contractor for performing construction activities
either exclusively or in conjunction with others perf orming other work as part of the Project.
The extent of the Project site is shown on the Drawings and may or may not be identical with
the description of the land on which the Project is to be built.

I. Testing Agencies: A testing agency is an independen t entity engaged to perform specific
inspections or tests, either at the Project site or elsewhere, and to report on and, if required,
to interpret results of those inspections or tests.

K. Exposed: An item or surface, interior or exte rior which is visible outside or inside building
usable space, during building normal activity.

L. Including and such as: To be used in the most inclusive sense; example, Aincluding, but not
necessarily limited to@, and Asuch as, but not necessarrily limited to@.

M. Not-in Contact (NIC): Work not included in this contract.

N. Product: Material, equipment or system.

O. Reinstall: Operation involving existing materials and equipment, including handli ng,
assembly, setting, placing, anchoring, protecting, cleaning and similar operations as
applicable in each instance.

P. Remove: Disassemble, dismantle or demolish and transport away from Project site or
Owners property.

Q. Salvage: Contractor shall dismantle existing materials or assemblies carefully, provide
protection suitable for maintaining existing conditions of materials and store salvaged
materials for re-installation or other use as directed by Owner.

R. Shown and indicated: Used as a cross reference to information on Drawings or Specifications
elsewhere in project manual. No limitation of location is intended except as may be
specifically noted.

S. Suitable  Reasonable B Proper B Correct B Necessary: As stated for purpose intended by
Contract Documents, subject to interpretation of Architect.

1.3 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A. Specification Format:  These Specifications are organized into Divisions and Sections based
on the Construction Specifications Institute’s 16 -Division format and MASTERFORMAT
numbering system.

B. Specification Content:  This Specification uses certain conventions regarding the style of
language and the intended meaning of certain terms, words, and phrases when used in
particular situations or circumstances.  These conventions are explained as follows:

1. Abbreviated Language:  Language used in Specifications and other Contract
Documents is abbreviated.  Words and meanings shall be interpreted as
appropriate.  Words that are implied, but not stated, shall be interpolated as the
sense requires.  Singular words will be interpreted as plural and plural words
interpreted as singular where applicable as the context of the Contract Documents
indicates.

2. Imperative and streamlined language is used generally in the Specifications.
Requirements expressed in the imperative mood are to be performed by the



TIE FORK VISITOR SERVICE CE NTER
Spanish Fork, UT April 2009

REFERENCE AND STANDARDS AND DEFINITIONS 01095-3

Contractor.  At certain locations in the Text, subjective language is used for clarity to
describe responsibilities that must be fulfilled indirectly by the Contractor, or by
others when so noted.

a. The words "shall be" are implied wherever a colon (:) is used within a
sentence or phrase.

1.4 INDUSTRY STANDARDS

A. Applicability of Standards:  Except wher e the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced.  Such
standards are made a part of the Contract Documents by reference.

B. Publication Dates:  Comply with the standards in effect as of the date of the Contract
Documents.

C. Conflicting Requirements:  Where compliance with two or more standards is specified and
where the standards may establish different or conflicting requirements for minimum
quantities or quality levels, refer requirements that are different but apparently equal and
other uncertainties to the Architect for a decision before proceeding.
General: In case of an inconsistency between Drawings and Specifications or within either
Document not clarified specifically by the Architect; more specific provision will take
precedence over less specific; more stringent will take precedence over less stringent. Better
quality or greater quantity of Work shall be provided in compliance with Architect =s
interpretation.

1. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified
shall be the minimum provided or performed.  The actual installation may comply
exactly with the minimum quantity or quality specified, or it may exceed the minimum
within reasonable limits.  To comply with these requirements, indicated numeric
values are minimum or maximum, as appropriate, for the context of the
requirements.  Refer uncertainties to the Architect for a decision before proceeding.

D. Copies of Standards:  Each entity engaged in construction on the Project is required to be
familiar with industry standards applicable to its construction activity.  Copies of applicable
standards are not bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction activity,
the Contractor shall obtain copies directly from the publication source.

E. Abbreviations and Names:  Trade associati on names and titles of general standards are
frequently abbreviated.  The following acronyms or abbreviations, as referenced in Contract
Documents, are defined to mean the associated names.  Names and addresses are subject
to change and are believed, but not ensured, to be accurate and up to date as of the date of
Contract Documents.  The following is a partial list consisting of names most frequently used.
 For those not listed, refer to the "Encylopedia of Associations," published by Gale Research
Co., available in most libraries.

AA Aluminum Association, 900 19th St., NW, Suite 300, Washington, DC 20006 , (202) 862-5100

AABC   Associated Air Balance Council, 1518 K St., NW, Washington, DC 20005, (202) 737-0202

AAMA  American Architectural Manufactur ers Assoc., 1540 E. Dundee Road, Suite 310, Palatine, IL
60067, (708) 202-1350
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AASHTO  American Association of State Highway, and Transportation Officials, 444 North Capitol St., Suite
225, Washington, DC 20001 (202) 624-5800

ACI American Concrete Institute, P.O. Box 19150, Detroit, MI 48219 (313) 532-2600

ACPA American Concrete Pipe Assoc. , 8300 Boone Blvd., Suite 400, Vienna, VA 22182
(703) 821-1990

ADC Air Diffusion Council, One Illinois Center, Suite 200, 11 East Wacker Drive, Chicago, IL
60601-4298,(312) 616-0800

AI Asphalt Institute, Research Park Drive, P.O. Box 14052, Lexington, KY 40512 -4052,
(606) 288-4960

AIA American Institute of Architects, 1735 New York Ave., NW, Washington, DC 20006
(202) 626-7300

AISC American Institute of Steel Construction, One East Wacker Drive, Suite 3100, Chicago, IL 60601 -2001
(312) 670-2400

AISI American Iron and Steel Institute, 1101 17th Street, NW, Suite 1300, Washington, DC 20036 -4700,
(202) 463-6573

ALSC American Lumber Standards Co mmittee, P.O. Box 210, Germantown, MD 20875,
(301) 972-1700

AMCA  Air Movement and Control Assoc., 30 W. University Drive, Arlington Heights, IL 60004 -1893,
(708) 394-0150

ANSI American National Standards Institute, 11 West 42nd Street, 13th Floo r, New York, NY, 0036,
(212) 642-4900

APA American Plywood Assoc., P.O. Box 11700, Tacoma, WA 98411, (206) 565 -6600

ARI Air Conditioning and Refrigeration Institute, 1501 Wilson Blvd., 6th Floor, Arlington, VA 22209,
(703) 524-8800

ASA Acoustical Society of America, 500 Sunnyside Blvd., Woodbury, NY 11797 (516) 349-7800

ASC Adhesive and Sealant Council, 1627 K Street, NW, Suite 1000, Washington, DC 20006 -1707,
(202) 452-1500

ASHRAE  American Society of Heating, Refrigerating, and Air -Conditioning Engineers, 1791 Tullie, Circle,
NE, Atlanta, GA 30329, (404) 636 -8400

ASME   American Society of Mechanical Engineers, 345 East 47th St., New York, NY 10017
(212) 705-7722

ASPE American Society of Plumbing Engineers, 3617 Thousand Oaks Blvd. , Suite 210, Westlake, CA 91362,
(805) 495-7120

ASSE American Society of Sanitary Engineering, P.O. Box 40362, Bay Village, OH 44140
(216) 835-3040

ASTM American Society for Testing and Materials, 1916 Race St., Philadelphia, PA 19103 -1187,
(215) 977-9679

AWI Architectural Woodwork Institute, P.O. Box 1550, 13924 Braddock Rd., Suite 100, Centreville, VA
22020 , (703) 222-1100

AWPA  American Wood-Preservers’ Assoc., 4128-1/2 California Ave. SW, No. 171, Seattle, WA 98116,
(206) 937-5338
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AWPB   American Wood Preservers Bureau, 4 E. Washington St., Newnan, GA 30263, (404) 254 -9877

AWS American Welding Society, 550 LeJeune Road, NW, P.O. Box 351040, Miami, FL 33135,
(305) 443-9353

AWWA  American Water Works Assoc., 6666 W. Quincy Ave., Denver, CO 80235, (303) 794-7711

BHMA  Builders’ Hardware Manufacturers Assoc., 355 Lexington Ave., 17th Flr, New York, NY 10017,
(212) 661-4261

CISPI Cast Iron Soil Pipe Institute, 5959 Shallowford Road, Suite 419, Chattanooga, TN 37421,
615) 892-0137

CRS Concrete Reinforcing Steel Institute, 933 Plum Grove Rd., Schaumburg, IL 60173,
(708) 517-1200

CTI Ceramic Tile Institute of America, 700 N. Virgil Ave., Los Angeles, CA 90029, (213) 660-1911

DHI Door and Hardware Institute, 14170 New Brook D rive, Chantilly, VA 22022, (703) 222 -2010

DLPA Decorative Laminate Products Assoc., 600 S. Federal St., Suite 400, Chicago, IL 60605,
(312) 922-6222

EIA Electronic Industries Assoc., 2001 Pennsylvania Ave., NW, Washington, DC 20006 -1813,
(202) 457-4900

EJMA Expansion Joint Manufacturers Assoc., 25 N. Broadway, Tarrytown, NY 10591,
(914) 332-0040

FGMA Flat Glass Marketing Assoc., White Lakes Professional Bldg., 3310 S.W. Harrison, Topeka, KS
66611-2279, (913) 266-7013

FM Factory Mutual Research Organization, 1151 Boston-Providence Turnpike, P.O. Box 9102, Norwood,
MA 02062, (617) 762-4300

GA Gypsum Association, 810 First Street, NE, Suite 510, Washington, DC 20002 (202) 289-5440

HMA Hardwood Manufacturers Assoc., 400 Penn Center Blvd., Pittsbur gh, PA 15235,
(412) 829-0770

HPMA  Hardwood Plywood Manufacturers Assoc., 1825 Michael Farraday Drive, P.O. Box 2789
Reston, VA 22090-2789 (703) 435-2900

ICEA Insulated Cable Engineers Association, Inc., P.O. Box 440, South Yarmouth, MA 02664
(508) 394-4424

IEC International Electrotechnical Commission, (Available from ANSI), 1430 Broadway, New York, NY
10018, (212) 354-3300

IEEE Institute of Electrical and Electronic Engineers, 345 E. 47th St., New York, NY 10017
(212) 705-7900

IESNA  Illuminating Engineering Society of North America, 345 E. 47th St., New York, NY 10017
(212) 705-7926

IGCC Insulating Glass Certification Council, c/o ETL Testing Laboratories, Inc., P.O. Box 2040, Route 11,
Industrial Park, Cortland, NY 13045, (607) 753-6711

ISA Instrument Society of America, P.O. Box 12277, 67 Alexander Drive, Research Triangle Park, NC
27709, (919) 549-8411
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LPI Lightning Protection Institute, 365 North Arlington Heights Rd., Suite J, Arlington Heights, IL 60004,
(708) 255-3003

MBMA  Metal Building Manufacturer’s Assoc., c/o Charles M. Stockinger, Thomas Associates, Inc.
1300 Sumner Ave. Cleveland, OH 44115 -2851, (216) 241-7333

NAAMM  National Association of Architectural Metal Manufacturers, 600 S. Federal St., Suite 400
Chicago, IL 60605, (312) 922-6222

NAIMA  North American Insulation Manufacturers Assoc., 44 Canal Center Plaza, Suite 310, Alexandria, VA
22314 (703) 684-0084

NAPA National Asphalt Pavement Assoc., NAPA Building, 5100 Forbes Blvd., Lanham, MD 20706 -4413,
(301) 731-4748

NCMA  National Concrete Masonry Assoc., P.O. Box 781, Herndon, VA 22070 -0781 (703) 435-4900

NEC National Electrical Code (from NFPA)

NECA National Electrical Contractors Assoc., 7315 Wisconsin Ave., Bethesda, MD 20814
(301) 657-3110

NEMA National Electrical Manufacturers Assoc., 2101 L St., NW, Suite 300, Washington, DC 20037,
(202) 457-8400

NETA  International Electrical Testing Assoc., P.O. Box 687, Morrison, CO 80465, (303) 467 -0526

NFPA  National Fire Protection Assoc., One Batterymarch  Park, P.O. Box 9101, Quincy, MA , 2269 -9101,
(617) 770-3000, (800) 344-3555

N.F.P.A.  National Forest Products Assoc., 1250 Connecticut Ave., NW, Suite 200, Washington, DC 20036,
(202) 463-2700

NLGA National Lumber Grades Authority, 1055 W. Hastings St. , Suite 260, Vancouver, British Columbia,
Canada V6E 2E9 (604) 687-2171

NPA National Particleboard Assoc., 18928 Premiere Court, Gaithersburg, MD 20879, (301) 670 -0604

NRCA National Roofing Contractors Assoc., 10255 W. Higgins Rd., Suite 600, Rosemont, I L , 60018-5607,
(708) 299-9070

NSF National Sanitation Foundation, 3475 Plymouth Rd. P.O. Box 1468, Ann Arbor, MI 48106,
(313) 769-8010

PCA Portland Cement Assoc., 5420 Old Orchard Road, Skokie, IL 60077, (708) 966 -6200

RFCI Resilient Floor Covering Institute, 966 Hungerford Drive, Suite 12 -B, Rockville, MD 20805,
(301) 340-8580

RMA Rubber Manufacturers Assoc., 1400 K St., NW, Washington DC 20005, (202) 682 -4800

SDI Steel Deck Institute, P.O. Box 9506, Canton, OH 44711 (216) 493-7886

S.D.I. Steel Door Institute, 30200 Detroit Road, Cleveland, OH 44145 (216) 889-0010

SGCC Safety Glazing Certification Council c/o ETL Testing Laboratories, Route 11, Industrial Park
Cortland, NY 13045, (607) 753 -6711

SIGMA Sealed Insulating Glass Manufacturers As soc., 401 N. Michigan, Chicago, IL 60611, (312) 644-6610

SJI Steel Joist Institute, 1205 48th Avenue North, Suite A, Myrtle Beach, SC 29577 (803) 449-0487

SMACNA Sheet Metal and Air Conditioning, Contractors National Association, 4201 Lafayette Center Dr.
Chantilly, VA 22021, (703) 803 -2980
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SSPC Steel Structures Painting Council, 4400 Fifth Ave., Pittsburgh, PA 15213 -2683, (412) 268-3327

TCA Tile Council of America, P.O. Box 326, Princeton, NJ 08542, (609) 921-7050

TIMA Thermal Insulation Manufacturers Assoc., 29 Bank Street, Stamford, CT 06901, (203) 324 -7533
(Standards now issued by NAIMA)

UL Underwriters Laboratories, Inc., 333 Pfingsten Rd., Northbrook, IL 60062, (708) 272 -8800\
WCLIB  West Coast Lumber Inspection Bureau, P.O. Box 23145, Portlan d, OR 97223 , (503) 639-0651

WRI Wire Reinforcement Institute, 1101 Connecticut Ave. NW, Suite 700, Washington, DC , 20036 -4303,
(202) 429-5125

WSC Water Systems Council, 600 S. Federal St., Suite 400, Chicago, IL 60605, (312) 922-6222

WWPA  Western Wood Products Assoc., Yeon Building, 522 SW 5th Avenue, Portland, OR  97204-212
(503) 224-3930

W.W.P.A.  Woven Wire Products Assoc., 2515 N. Nordica Ave., Chicago, IL 60635, (312) 637 -1359

F. Federal Government Agencies:  Names and titles of federal gove rnment standard- or
Specification-producing agencies are often abbreviated.  The following acronyms or abbreviations
referenced in the Contract Documents indicate names of standard - or Specification-producing
agencies of the federal government.  Names and addresses are subject to change but are believed to
be, but are not assured to be, accurate and up to date as of the date of the Contract Documents.

CFR Code of Federal Regulations, (Available from the Government Printing Office), N. Capitol St.
between G and H St. NW, Washington, DC 20402 (202) 783-3238,

(Material is usually first published in the "Federal Register")

CPSC Consumer Product Safety Commission, 5401 Westbard Ave., Bethesda, MD 20207,
(301) 492-6580, (800) 638-2772

DOC U.S. Department of Commerce, 14th St. and Constitution Ave., NW, Washington, DC 20230 (202)
482-2000

DOT Department of Transportation, 400 Seventh St., SW, Washington, DC 20590, (202) 366 -4000

EPA Environmental Protection Agency, 401 M St., SW, Washington, DC 20460, (2 02) 382-2090

FCC Federal Communications Commission, 1919 M St., NW, Washington, DC 20554
(202) 632-7000

FS Federal Specification (from GSA), Specifications Unit (WFSIS), 7th and D St., SW, Washington, DC
20407 (202) 708-9205

GSA General Services Administration, , F St. and 18th St., NW, Washington, DC 20405, (202) 708 -5082

NIST National Institute of Standards and Technology, (U.S. Department of Commerce), Gaithersburg, MD
20899, (301) 975-2000

OSHA  Occupational Safety and Health Administration, ( U.S. Department of Labor), N3647, 200 Constitution
Ave., NW, Washington, DC 20210, (202) 219-8148

USDA U.S. Department of Agriculture, 14th St. and Independence Ave., SW, Washington, DC 20250 (202)
447-2791

1.5 SUBMITTALS
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A. Permits, Licenses, and Cert ificates:  For the Owner’s and End User =s  records, submit copies of
permits, licenses, certifications, inspection reports, releases, jurisdictional settlements,
notices, receipts for fee payments, judgments, and similar documents, correspondence, and
records established in conjunction with compliance with standards and regulations bearing
upon performance of the Work.



TIE FORK VISITOR SERVICE CE NTER
Spanish Fork, UT April 2009

REFERENCE AND STANDARDS AND DEFINITIONS 01095-9

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01095
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SECTION 01096 - MATERIAL KEYNOTE LEGEND

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 EXAMPLES

A. Examples used herein are for illustrative purposes only, the keynote, no tes and descriptions
do not necessarily correspond to those used on the drawings.

1.3 KEYNOTE EXPLANATION AND FORMAT

A. Keynote Explanation: The Drawings utilize a keynoting system which references the keynote
to the 5-digit specification section in which the item is specified.  Such reference is for
keynote clarity and organization; and does not restrict or control the Contractor in dividing the
Work among subcontractors or in estab lishing the extent of Work to be performed by any
trade.

B. Keynote Format:  The keynote system uses a format which includes a prefix and suffix. The
prefix is the 5-digit specification section that specifies the material or pro duct.  The suffix is
an alphanumeric designation connected only to the material or product through the Keynote
Legends on the drawings.  The suffix has no symbolic connection to the specifications.

1. Example:  06100.D is the keynote placed on the drawings (plan, elevation, section,
detail).  The Material Keynote Legend identifies the material as 2 x 4 STUD.  Section
06100, Rough Carpentry, is the section in which studs are specified.  D is the suffix
used to distinguish 2 x 4 STUD from other materials specified in Section 06100 and
does not reference any specific paragraph within the specification section.

C. Keynote Qualifiers:  Many keynotes are qualified by information placed in parentheses
following the keynote.  The type of information is indicated on the Material Keynote Legend
and includes, but is not limited to, the following:  SIZE, SPACING, THICKNESS, GAGE,
WEIGHT, FINISH.  Information is presented in this format to reduce the complexity of the
keynoting system.

1. Example:  09255.A1 (5/8") is a keynote placed on the drawings.  The Material
Keynote Legend identifies the material as GYPSUM BOARD (THICKNESS).
Alphanumeric characters, such as A1 in this example, are used to group similar
materials, products, and systems.  The qualifier, (THICKNESS), in the keynote
description indicates information which further clarifies the material or product, and is
found on the drawing following the keynote.  In this example, the keynote requires
5/8" Gypsum Board.

2. Keynote descriptions which indicate a qualifier do not always have the qualifying
information placed adjacent the keynote on the drawing, but remain valid keynotes.
Where the qualifier is not included, the information is to be found elsewhere on the
drawings or in the specifications.
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1.4 GENERAL NOTES AND NOTES

A. Project General Notes: Notes on the drawings related to the en tire project are organized by
discipline: Civil, Architectural, Structural, Mechanical, Electrical, etc. and are placed at or near
the front of each section of the drawings under the heading PROJECT GENERAL NOTES.

1. Example: 1. Unless noted otherwise, dimensioning on plans is to face of
studs (F.O.S.).

2. Contractor to verify all dimensioning and conditions at site.

B. General Notes:  Notes that are specific to individual sheets within the set of drawin gs are
referred to as GENERAL NOTES and listed in the title block below the Material Keynote
Legend.  These notes are often used to reference and facilitate the process of finding the
information.

1. Example: 1. Re: A901 for Partition Types.
2. Re: A1001 for Door Schedule.

C. Notes: Notes that are specific to a drawing (plan, elevation, section, detail, etc.) are referred
to as NOTES and are located in the title block under the Material Keynote Legend and/ or the
General Notes.  This type of note is used to further clarify a specific drawing on the sheet and
is indicated on the actual drawing as NOTE followed by a number with a leader drawn to the
applicable location.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01096
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SECTION 01200 - PROJECT MEETINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supp lementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for project  meetings
including but not limited to:

1. Pre-Construction Conference.
2. Coordination Meetings.

B. Construction schedules are specified in another Division -1 Section.

1.3 PRE-CONSTRUCTION CONFERENCE

A. Attend a pre-construction conference and organizational meeting, scheduled by Owner, at
the project site or other convenient location no later than 5 days  after execution of the
Agreement and prior to commencement of construction activities.  Conduct the meeting to
review responsibilities and personnel assignments.

B. Attendees:  The Owner, Project Manager/General Contractor, Arc hitect and their consultants,
major subcontractors, manufacturers, suppliers and other concerned parties shall each be
represented at the conference by persons familiar with and authorized to conclude matters
relating to the Work.

C. Proposed Agenda:  Parties attending the Pre -Construction Meeting shall be familiar with the
project to discuss items of significance that could affect progress including such topics as:

1. Tentative construction schedule.
2. Critical Work sequencing.
3. Designation of responsible personnel.
4. Procedures for processing field decisions and Change Orders.
5. Procedures for processing App lications for Payment.
6. Distribution of Contract Documents.
7. Submittal of Shop Drawings, Product Data and Samples.
8. Preparation of record documents.
9. Use of the premises.
10. Office, Work and storage areas.
11. Equipment deliveries and priorities.
12. Safety procedures.
13. First aid.
14. Security.
15. Housekeeping.
16. Working hours.
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1.4 SUBCONTRACTOR COORDINATION MEETINGS

A. Participation in project coordination meetings i s required. Meeting shall be held at regularly
scheduled times convenient for all parties involved.  Project coordination meetings are in
addition to specific meetings held for other purposes, such as regular progress meetings and
special pre-installation meetings.

B. Project Manager/General Contractor will notify applicable subcontractor for representation at
coordination meetings.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01200
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SECTION 01300 - SUBMITTALS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for submittals
required for performance of the Work, including;

1. Submittal procedures.
2. Shop Drawings.
3. Product Data.
4. Samples.

B. Administrative Submittals:  Refer to other Division-1 Sections and other Contract Documents
for requirements for administrative submittals.  Such submittals include, but are not limited to:

1. Permits.
2. Applications for payment.
3. Insurance certificates.

C. The Schedule of Values submittal is included in Section "Applications for Payment."

D. Inspection and test reports are included in Section " Quality Control Services."

1.3 SUBMITTAL PROCEDURES

A. Coordination:  Coordinate preparation and processing of submittals with performance of
construction activities.  Transmit each submittal sufficiently in advance of performance of
related construction activities to avoid delay.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals and related activities that requ ire sequential activity.

2. Coordinate transmittal of different types of submittals for related elements of the
Work so processing will not be delayed by the need to review submittals concurrently
for coordination.

a. The Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

3. Processing:  Allow sufficient review time so that installatio n will not be delayed as a
result of the time required to process submittals, including time for re -submittals.

a. Allow ten working days for initial review.  Allow additional time if processing
must be delayed to permit coordination with subsequent submittals.  The
Architect will promptly advise the Contractor when a submittal being
processed must be delayed for coordination.

b. If an intermediate submittal is necessary, process the same as the initial
submittal.

c. Allow ten working days for reprocessing each submittal.
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d. If a second or third person needs to review the submittal, Allow ten working
days for each discipline or agency required for review.

e. No extension of Contract Time will be authorized because of failure to
transmit submittals to the Architect sufficiently in advance of the work to
allow for required processing time.

B. Submittal Preparation:  Place a permanent label or title bl ock on each submittal for
identification.  Indicate the name of the entity that prepared each submittal on the label or title
block.

1. Provide a space approximately 4" x 5" on the label or beside the title block on Shop
Drawings to record the Contractor’s review and approval markings and the action
taken.

2. Include the following information on the label for processing and recording action
taken.

a. Project name.
b. Date.
c. Name and address of Architect.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Number and title of appropriate Specification Section.
i. Drawing number and detail references, as appropriate.

C. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.
Transmit each submittal from Contractor to Architect using a transmittal form.  Submittals
received from sources other than the Contractor will be returne d without action.

1. Identify each submittal with a submittal number consisting of a chronological
submittal number followed by the Specification Section number and an alphabetical
submission designation letter.  Designate initial  submission with an "A".  Example: 2-
03300-A indicates second submittal for the project, item submitted is in section
03300, and it is the first submittal for the item.

2. On the transmittal record relevant information and requests for data.  On the form, or
separate sheet, record deviations from Contract Document requirements, including
minor variations and limitations.  Include Contractor’s certification that information
complies with Contract Document requirements.

3. Indicate required return date on transmittal form.  For submittals needed prior to
allotted review period specified above, mark clearly on transmittal form:  "URGENT"
and indicate return date.

4. Transmittal Form:  Use the sample form at the end of this Section for transmittal of
submittals.

D. Re-submittals:  Indicate original submittal number with letter designation in alphabetical order
for each re-submittal.  "B" for first re-submittal, "C" for second re-submittal and so forth.

1.4 SHOP DRAWINGS

D. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or otherwise
indicate deviations from the Contract Documents.  Do not reproduce Contract Documents or
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copy standard information as the basis of Shop Drawings.  Standard information prepared
without specific reference to the Project is not considered Shop Drawings.

E. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules,
patterns, templates and similar drawings.  Include the following information:

1. Dimensions.
2. Identification of products and materials included.
3. Compliance with specified standards.
4. Notation of coordination requirements.
5. Notation of dimensions established by field measurement.
6. Sheet Size:  Except for templates, patterns and similar full - size Drawings, submit

Shop Drawings on 8-1/2" x 11", 11" X 17", or 24" x 36" sheets.
a. One of the prints returned shall be marked -up and maintained as a "Record

Document"
7. Number of Copies: Submit 4 opaque (bond) copies of each submittal.  Architect will

return two copies.
8. Do not use Shop Drawings without an appropriate final stamp indicating action taken

in connection with construction.

1.5 PRODUCT DATA

A. Collect Product Data into a single submittal for each element of construction or system.
Product Data includes printed information such as manufacturer’s installation in structions,
catalog cuts, standard color charts, roughing -in diagrams and templates, standard wiring
diagrams and performance curves.  Where Product Data must be specially prepared
because standard printed data is not suitable for use, submit as "Shop Draw ings."

1. Mark each copy to show applicable choices and options.  Where printed Product
Data includes information on several products, some of which are not required, mark
copies to indicate the applicable information.  Include th e following information:

a. Manufacturer’s printed recommendations.
b. Compliance with recognized trade association standards.
c. Compliance with recognized testing agency st andards.
d. Application of testing agency labels and seals.
e. Notation of dimensions verified by field measurement.
f. Notation of coordination requirements.

2. Do not submit Product Data until compliance with requirements of the Contract
Documents has been confirmed.

3. Submittals:  Submit 5 copies of each required submittal.  The Architect will retain 1,
and will return the other copies marked with action taken and corrections or
modifications required.

4. Distribution:  Furnish copies of reviewed submittal to installers, subcontractors,
suppliers, manufacturers, fabricators, and others required for perfo rmance of
construction activities.  Show distribution on transmittal forms.

a. Do not proceed with installation until an applicable copy of Product Data
applicable is in the installer’s possession.

b. Do not permit use of unmarked copies of Product Data i n connection with
construction.

B. Project Submittal Schedule:  As required by the individual Specification Sections, prepare a
written summary submittal schedule indicating types of products or processes and submittals
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required for the Work and their in tended timely delivery times to the Architect within the
duration of construction. Effort shall be made to stagger the submittals so they can be
reasonably processed by the Architect in a manner that follows the construction procurement
requirements.

1. Number of copies:  Submit three copies of product schedule or list, unless otherwise
indicated.  Architect will return two copies.

C. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these
characteristics with other elements and for a comparison of these characteristics between
submittal and actual component as delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories
together in one submittal package.

2. Identification:  Attach label on unexposed side of Samples that includes the
following:
a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality -
control comparisons throughout the course of construction activity.  Sample sets
may be used to determine final acceptance of construction associated with each set.

4. Samples for initial Selection:  Submit manufacturer˘s color charts consisting of units
or sections of units showing the full range of colors, textures, and patters available.

a. Number of Samples:  Submit two full set(s) of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer˘s product line.  Architect will return one submittal with options
selected and retain the other.

5. Samples for Verification:  Submit full -size units or Samples of size indicated,
prepared from same material to be used for the Work, cured and finished in manner
specified, and physically identical with material or product proposed for use, and that
show full range of color and texture variations expected.  Samples include, but are
not limited to, the following:  partial sections of manufactured or fabricated
components; small cuts or containers of materials; complete units of repetitively
used materials; swatches showing color, texture and pattern; color range sets; and
components used for independent testing and inspection.

a. Number of Samples:  Submit two sets of Samples.  Architect will retain one
Sample set; remainder will be returned.

1.6 ARCHITECT’S ACTION

A. Except for submittals for record, information or similar purposes, where action and return is
required or requested, the Architect will review each submittal, mark to indicate action taken,
and return promptly.

1. Compliance with specified characteristics is the Contractor’s responsibility.

B. Action Stamp:  The Architect will stamp each submittal with a uniform, self -explanatory action
stamp.  The stamp will be appropriately marked, as follows, to indica te the action taken:
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1. Final Unrestricted Release:  Where submittals are marked "Reviewed, no
exceptions noted," that part of the Work covered by the submittal may proceed
provided it complies with requirements of the Contract Docu ments; final acceptance
will depend upon that compliance.

2. Final-But-Restricted Release:  When submittals are marked "Reviewed,
exceptions noted," that part of the Work covered by the submittal may proceed
provided it complies with notations or corrections on the submittal and requirements
of the Contract Documents; final acceptance will depend on that compliance.
a. When marked "Resubmission required," resubmission is for record,

clarification, or for purposes of confirming the information contained in the
submittal.  The submittal shall be considered as not acceptable until such
time as the written response is accepted by the Architect.

b. When marked "Resubmission not required," no further submittal action is
required.

3. Returned for Re-submittal:  When submittal is marked "Rejected, resubmission
required," do not proceed with that part of the Work covered by the submittal,
including purchasing, fabrication, delivery, or other activity.  Revise or prepare a new
submittal in accordance with the notations; resubmit without delay.  Repeat if
necessary to obtain a different action mark.

a. Do not permit submittals marked "Rejected, re-submittal required" to be
used at the Project site, or elsewhere where Work is in progress.

4. Other Action:  Where a submittal is primarily for information or record purposes,
special processing or other activity, the subm ittal will be returned, marked
"information received  ̇no review required."

PART 2 - PRODUCTS (Not Applicable).

PART 3 - EXECUTION (Not Applicable).

END OF SECTION 01300
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CONTRACTOR SUBMITTAL FORM
CONTRACTOR:
ADDRESS:

PROJECT: Tie Fork Visitors Center SUBMITTAL NO:
Spanish Fork, Utah

TO: Archiplex Group DATE:
255 Crossroad Square
Salt Lake City, Utah  84115 Archiplex Group Project No. 0832.01

ATTN: Kathy Phillips

No. of
Copies Description

Source
(Mfg., Supplier,
Subcontractor)

Spec. Section
or Drawing
Reference

Remarks:

Signature of the General Contractor certifies that the
material or equipment contained in this submittal has been
checked for compliance with the Contract Documents, and
that dimensions have been checked.

____________________________________________________
Signature
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SECTION 01355 - ENVIRONMENTAL PROTECTION

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Comply with all Federal, State, local laws and regulations, and provisions of this Section.

B. Prevent pollution of streams, lakes, ponds, and reservoirs with sediment, fuels, oils,
bitumens, chemicals, or other harmful materials and pollution of the atmosphere from
particulate and gaseous matter.

C. Use Best Management Practices to prevent hazardous material releases by segregating
wastes, providing secondary containmen t and having spill kits and absorbents on hand.

1.2 RELATED SECTIONS Not Used

1.3 REFERENCES

A. ANSI

B. Title 40, Code of Federal Regulations (CFR)

C. U. S. Environmental Protection Agency Regulations

D. Utah Administrative Code

E. Utah State Department of Environmental Quality Regulations

1.4 DEFINITIONS

A. Receptor - An occupied residential dwelling, church, hospital, school, outdoor stage, or
structure confining other noise sensitive activities.

B. Noise Sensitive Zone - The land enclosed within a 1500-ft radius circle of any receptor.

C. Sound Level - The total sound pressure level from all concurrent construction activities
related to the subject project, as measured with a sound level meter using the
A-weighting network (ANSI S1.4).  The  standard notation is dB(A) or dBA.

D. Percussive Noise - Short bursts of banging or clattering noise including but not limited to
blasting, pile driving, and jack -hammering.

1.5 SUBMITTALS Not Used

1.6 HAZARDOUS MATERIAL DISCOVERED DURING CONSTRUCTION

A. Immediately suspend work in the area and if abnormal conditions are encountered or
exposed during construction that indicates the presence of a hazardous material, toxic or
hazardous waste.

1. Treat the conditions with extreme caution.

2. Abnormal conditions include, but are not limited to, the following: presence of
barrels, buried storage tanks, above ground tanks, obnoxious odors, excessively
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hot earth, stained and discolored soils, smoke, unidentifiable powders, sludges,
pellets, or any other condition that can be a possible indicator of hazardous
material and toxic or hazardous waste.

B. Execute the following notifications if hazardous waste is discovered
that meets the definition for disclosure as defined in Title 40 CFR Part 261, Subpart D ‰
Lists of Hazardous Wastes.  Refer to http://www.udot.utah.gov/go/standardsreferences .

1. Notify the Engineer immediately after the discovery.

2. Notify the Utah Department of Environmental Q uality (DEQ) according to R315.9
of Utah Administrative Rules.  24 -hour phone number: (801) 536-4123.

3. Notify the DEQ in writing within five calendar days of the discovery.

C. Contact the Engineer to initiate development of a remediation plan accordi ng to Utah
State Department of Environmental Quality and the United States Environmental
Protection Agency (EPA) regulations and requirements.

D. Dispose of hazardous material, toxic or hazardous waste under the direction of the
Engineer, according to the remediation plan, and requirements and regulations of the
Utah State Department of Environmental Quality and the United States Environmental
Protection Agency.

E. Resume operation in the affected area when directed by the Engineer.  Continue working
in other areas of the project, unless otherwise directed by the Engineer.

1. Perform necessary work required to dispose of these materials as extra work.

2. Disposition of waste materials requiring special procedures by certified personnel
will be arranged by the Department with qualified persons to dispose of the
material.

1.7 HAZARDOUS MATERIAL ‰ CONTRACTOR CAUSED

A. Execute the following notifications if a petroleum -based or hazardous waste spill occurs
that meets the definition for disclosure as defined  in Title 40 CFR Part 261, Subpart D ‰
Lists of Hazardous Wastes.  Refer to http://www.udot.utah.gov/go/standardsreferences
for the Electronic Code of Federal Regulations Web site.

1. Notify the Engineer immediately after the discovery of any spill defined as a
reportable release which includes spills that are:

a. greater than 25 gallons

b. released to a water body.

2. Notify the Utah Department of Environmental Quality (DEQ) accordin g to R315.9
of Utah Administrative Rules.  24 -hour phone number: (801) 536-4123.

3. Notify the DEQ in writing within five calendar days of the discovery.

B. In the event of a petroleum or chemical spill:

1. Immediately respond to a spill <25 gallons w ith spill kits.

http://www.udot.utah.gov/go/standardsreferences
http://www.udot.utah.gov/go/standardsreferences
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2. For spills >25 gallons, implement measures to minimize the spread of
contaminants.

C. Capture and dispose of the spilled materials under the direction of the Engineer
according to the requirements of the State of Utah Department of Environmental Quality
and the United States Environmental Protection Agency.

D. Document the spill and response action and submit a copy to the   Engineer.

E. Pay for all required clean-up operations.

1.8  STREAMS

A. Any work in or adjacent to a perennial or ephemeral stream or river requires a General
Permit 40 (stream alteration permit) issued by the Utah Department of Water Rights,
Utah Administrative Code: Rule R655 -13 Stream Alteration.

1. Adhere to the General and Special Conditions associa ted with the permit.

2. Conform to stream disturbance limits identified in the plans.

B. Obtain approval from the Utah Division of Water Rights before proceeding if a stream
alteration permit is not issued for the project and work needs to be done in  or adjacent to
a stream.  Notify the Utah Division of Water Quality if construction activity increases
water turbidity in the stream by 10 NTUs or more.  Use a dike or barrier to separate
temporary work areas located in streams from the main stream when w orking in a live
stream. Minimize sediment from entering streams.

C. Use filtration, settling basins, or other methods to treat sediment -laden water before
allowing it to enter a water body.

1.9 OPEN BURNING

A. Do not conduct open burning along highway  rights-of-way without approval orders from
the Executive Secretary of the Utah Division of Air Quality.

1.10 ABRASIVE BLASTING ‰ VISIBLE EMISSION STANDARDS

A. Visible Emission Standards:

1. Abrasive blasting outside of Weber, Davis, Salt Lake and Utah Counties:  Do not
discharge into the atmosphere opacity darker than 40 percent for a period or
periods aggregating more than three minutes in any one hour.

2. Abrasive blasting inside Weber, Davis, Salt Lake or Utah Counties where the
performance standards in this article, paragraph C are used:  Do not discharge
into the atmosphere opacity darker than 20 percent for a period or periods
aggregating more than three minutes in any one hour.

3. Abrasive blasting inside Weber, Davis, Salt Lake or Utah Counties  where the
performance standards in this article, paragraph C are not used:  Do not
discharge into the atmosphere opacity darker than 40 percent for a period or
periods aggregating more than three minutes in any one hour.

B. Visible Emission Evaluation Techniques:
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1. Read emissions from unconfined blasting at the densest point of the emission
after a major portion of the spent abrasive has fallen out.  Densest point will be
between 6 ft and 25 ft from the impact surface of the abrasive blasting nozzle.

2. Judge emissions from unconfined blasting employing multiple nozzles as a single
source unless each nozzle meets the emission and performance standards.

3. Read emissions from confined blasting at the densest point after the air
contaminant leaves the enc losure.

C. Performance Standards:  Any one of the following may be used as a performance
standard.

1. Confined blasting

2. Wet abrasive blasting

3. Hydroblasting

4. Unconfined blasting using abrasives defined below:

a. Before blasting, the abrasive will not contain more than one percent by
weight material passing a #70 U.S. standard sieve.

b. After blasting, the abrasive will not contain more than 1.8 percent by
weight material 5 micron or smaller.

c. Abrasives reused for dry unconfined blasting are  exempt from the
requirements of ˙after blasting,¨ but must conform to the requirements of
˙before blasting¨ above.

D. Abrasive Certification:  Sources using the performance standard for unconfined blasting
must demonstrate they have obtained abrasives fr om people who have certified through
submitted test results to the Utah Air Quality Executive Secretary at least annually that
such abrasives meet the requirements outlined above for abrasives.

1.11 NOISE CONTROL

A. Identify haul routes and percussive no ise sources that annoy sensitive receptors and
prevent these sources from becoming a problem.

B. Prohibitions - Suspend construction work under the following conditions:

1. Construction activity in a noise sensitive zone causes the sound level within 10 ft
of the nearest receptor to exceed:  95 dBA in daytime (7 a.m. - 9 p.m.), or 55
dBA in nighttime (9 p.m. - 7 a.m.)

2. A noise sensitive zone on Sundays and State Holidays.

3. Project related construction noise does not meet specifications. Suspend the
portion of construction work responsible for the problem until noise is reduced to
the required noise standards.

C. Compliance:
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1. Follow all local noise ordinances, except where a variance according to local
regulations has been granted.

2. Local noise ordinance variance does not provide an exemption from complying
with the requirements of this article, paragraph C.

D. Percussive Noise:

1. Notify the Engineer at least two weeks in advance of any percussive noise
activity that is expected to exceed th e provisions of this article, paragraph C.

2. Coordinate notification of the public with the Engineer.

1.12 ENVIRONMENTAL CLEARANCE BY THE CONTRACTOR

A. Obtain and provide the following environmental clearances before beginning project
activity when adding or selecting any ground- or resource-disturbing features such as
material such as gravel, borrow or waste sites, equipment staging sites, office sites,
water lines, holding ponds, etc., not provided in the Contract:

1. Cultural and Paleontological - Initiate consultation concerning proposed
additional features with a Department staff archeologist. Hiring a private
archeological sub consultant and coordination with the Utah State Historic
Preservation Office may be required.

a. The Department staff archeologist provides clearance to the Contractor
via written notification.  Refer to this Section, article 1.13.

2. Threatened or Endangered Species:  Obtain written clearance from the U.S. Fish
and Wildlife Service.

3. Wildlife Resources:  Obtain written  clearance from the State Division of Wildlife
Resources.

4. Wetlands:  Obtain written clearance from the U.S. Army Corps of Engineers.

5. Floodplains - Initiate consultation concerning the proposed additional features
with the Region environmental staff .

a. Subsequent coordination with the Federal Emergency Management
Agency (FEMA) may be required.

b. The Region Hydraulic Engineer provides verification of non -interference
by the Contractor with a floodplain or compliance with FEMA guidelines
to the Contractor.

6. Prime, Unique, and Important Farmland - Initiate consultation concerning the
proposed additional features with the farmland specialist with the Region˚s
Environmental Engineer.

a. Subsequent coordination by the Contractor with the U.S. Natu ral
Resources conservation service may be required.

b. The Region provides written clearance to the Contractor.
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7. Utah Pollutant Discharge Elimination System (UPDES) - Obtain UPDES permit
for storm water discharge from Utah Division of Water Quality (DW Q).

a. Comply with the requirements of the permit including submittal of Notice
of Intent (NOI) form to DWQ and development and approval of the storm
water pollution prevention plan by the DWQ when required.

8. Air Quality: Obtain construction approval f rom the Utah Division of Air Quality if
construction project or area of disturbance outside of the project is in an area of
air quality non-attainment for any pollutant.

B. Contractor is responsible for all costs of pursuing and obtaining all the above cl earances,
and is not entitled to time extension for delays encountered in obtaining these
clearances.

1.13 DISCOVERY OF HISTORICAL, ARCHAEOLOGICAL, OR PALEONTOLOGICAL OBJECTS,
FEATURES, SITES, HUMAN REMAINS, OR MIGRATORY AVIAN SPECIES

A. Immediately suspend construction operations in the vicinity (minimum 100 -ft buffer
around the perimeter) of the discovery if a suspected historic, archaeological, or
paleontological item, feature, or site is encountered, or if suspected human remains are
encountered.

B. Verbally notify the Engineer of the nature and exact location of the findings.

C. The Engineer contacts the UDOT Region staff archaeologist, who will assess the nature
of the discovery and determine the necessary course of action.

D. Notify the Engineer who in turn notifies the Region Environmental Manager and the
UDOT Wildlife Biologist if bats or migratory birds are discovered on structures.

1. Coordinate to determine the necessary course of action.

E. Protect the discovered objects or features and  provide written confirmation of the
discovery to the Engineer within two calendar days.

F. The Engineer keeps the Contractor informed concerning the status of the restriction.

1. The time necessary for the Department to handle the discovered item, featu re, or
site is variable, dependent on the nature and condition of the discovered item.

2. The Engineer will provide written confirmation when work may resume in the
area.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION 01355
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SECTION 01400 - QUALITY CONTROL SERVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and  Supplementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for qu ality control services.

B. Quality control services include inspections and tests and related actions including reports,
performed by independent agencies, governing authorities, and the Contractor. They do not
include Contract enforcement activities performed by the Architect.

C. Inspection and testing services are required to verify compliance with requirements specified
or indicated.  These services do not relieve the Contractor of responsibility fo r compliance
with Contract Document requirements.

D. Requirements of this Section relate to customized fabrication and installation procedures, not
production of standard products.

1. Specific quality control requirements for individual construction activities are
specified in the Sections that specify those activities.  Those requirements, including
inspections and tests, cover production of standard products as well as customized
fabrication and installation procedures.

2. Inspections, test and related actions specified are not intended to limit the
Contractor’s quality control procedures that facilitate compliance with Contract
Document requirements.

3. Requirements for the Contractor to provide quality control services required by the
Architect, Owner, or authorities having jurisdiction are not limited by provisions of this
Section.

1.3 RESPONSIBILITIES

A. Owner Responsibilities:  The Owner will provide inspections, tests and similar quality control
services, specified in individual Specification Sections and required by governing authorities,
except where they are specifically indicated to be the Contractor’s responsibility.

1. The Owner will engage and pay for the services of an independent agency to
perform inspections and tests specified as the Owner’s responsibility.

a. Where the Owner has engaged a testing agency or other entity for testing
and inspection of a part of the Work, and the Contractor is also required to
engage an entity for the same or related element, the Contractor shall not
employ the entity engaged by the Owner, unless otherwise agreed in writing
with the Owner.

2. Retesting:  The Contractor is responsible for retesting where results of required
inspections, tests or similar services prove unsatisfactory and do not indicate
compliance with Contract Document requirements, regardless of whether the original
test was the Contractor’s responsibility.
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a. Cost of retesting construction revised or replaced by the Contractor is the
Contractor’s responsibility, where required tests were performed on original
construction.

3. Associated Services:  The Contractor shall cooperate with agencies performing
required inspections, tests and similar services and provide reasonable auxiliary
services as requested.  Notify the agency sufficiently in advance of operations to
permit assignment of personnel.  Auxiliary services required include but are not
limited to:

a. Providing access to the Work and furnishing incidental labo r and facilities
necessary to facilitate inspections and tests.

b. Taking adequate quantities of representative samples of materials that
require testing or assisting the agency in taking samples.

c. Providing facilities for storage and curing of test samples, and delivery of
samples to testing laboratories.

d. Providing the agency with a preliminary design mix proposed for use for
materials mixes that require control by the te sting agency.

e. Security and protection of samples and test equipment at the Project site.

B. Owner Responsibilities:  The Owner will provide inspections, tests and similar quality control
services specified to be performed by independent agencies and not by the Contractor,
except where they are specifically indicated as the Contractor’s responsibility or are provided
by another identified entity.

1. The Owner will employ and pay for the services of  an independent agency, testing
laboratory or other qualified firm to perform services which are the Owner’s
responsibility.

C. Duties of the Testing Agency:  The independent testing agency engaged to perform
inspections, sampling and testing of materials and construction specified in individual
Specification Sections shall cooperate with the Architect and Contractor in performance of its
duties, and shall provide qualified personnel to perform required inspections and tests.

1. The agency shall notify the Architect and Contractor promptly of irregularities or
deficiencies observed in the Work during performance of its services.

2. The agency is not authorized to release, revoke, alter or enlarge requirements of the
Contract Documents, or approve or accept any portion of the Work.

3. The agency shall not perform any duties of the Contractor.

D. Coordination:  The Contractor and each agency engaged to perform inspections, tests and
similar services shall coordinate the sequence of activities to accommodate required services
with a minimum of delay.  In addition the Contractor and each agency shall coordinate
activities to avoid the necessity of removing and replacing construction to accommodate
inspections and tests.

1. The Contractor is responsible for scheduling times for inspections, tests, taking
samples and similar activities.

2. Contractor will be responsible for ordering tests on a timely basis.  Delays in the work
caused by Contractors failure to order testing on time or to make corrections due to
faulty materials or installation for retesting will not be allowed as a basis for
extending the contract time.
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1.4 SUBMITTALS

A. The independent testing agency shall submit a Owner certified written report of each
inspection, test or similar service, to the Owner & Architect, in duplicate, unless the
Contractor is responsible for the service.  If the  Contractor is responsible for the service,
submit a certified written report of each inspection, test or similar service through the
Contractor, in duplicate.

1. Submit additional copies of each written report directly to the gover ning authority,
when the authority so directs.

2. Report Data:  Written reports of each inspection, test or similar service shall include,
but not be limited to:
a. Date of issue.
b. Project title and number.
c. Name, address and telephone number of testing agency.
d. Dates and locations of samples and tests or inspections.
e. Names of individuals making the inspection or test.
f. Designation of the Work and test method.
g. Identification of product and Specification Section.
h. Complete inspection or test data.
i. Test results and an interpretations of test results.
j. Ambient conditions at the time of sample -taking and testing.
k. Comments or professional opinion as to whether inspected or tested Work

complies with Contract Document requirements.
l. Name and signature of laboratory inspector.
m. Recommendations on retesting.

3. Submittals List of required testing:  Submit a list of tests  to be provided as required
by the Specifications or Drawings.

1.5 QUALITY ASSURANCE

A. Qualification for Service Agencies:  For testing which is not the specific responsibility of the
Owner, engage inspection and testing service agencies, including independent testing
laboratories, which are pre-qualified as complying with "Recommended Requirements for
Independent Laboratory Qualification" by the American Council of Independent Labo ratories,
and which specialize in the types of inspections and tests to be performed.

1. Each independent inspection and testing agency engaged on the Project shall be
authorized by authorities having jurisdiction to operate in th e State of Utah.

PART 2 - PRODUCTS (Not Applicable).

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A. General:  Upon completion of  inspection, testing, sample-taking and similar services, repair
damaged construction and restore substrates and finishes to eliminate deficiencies, including
deficiencies in visual qualities of exposed finishes.  Comply with Contract Document
requirements for "Cutting and Patching."
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B. Protect construction exposed by or for quality control service activities, and protect repaired
construction.

C. Repair and protection is the Contractor’s responsibili ty, regardless of the assignment of
responsibility for inspection, testing or similar services.

END OF SECTION 01400
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SECTION 01500 - TEMPORARY FACILITIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies requirements for temporary services and facilities , including utilities,
construction and support facilities, security and protection.

B. Temporary utilities required include but are not limited to:

1. Water service and distribution.
2. Temporary electric power and light.
3. Telephone service and fax.

C. Temporary construction and support facilities required include but are not limited to:

1. Field office and storage sheds.
2. Sanitary facilities, including drinking water.
3. Dewatering facilities and drains.
4. Temporary project identification signs and bulletin boards.
5. Waste disposal services.
6. Construction aids and miscellaneous services and facilities.

D. Security and protection facilities required include but are not limited to:

1. Barricades, warning signs, lights.
2. Enclosure fence around buildings.
3. Environmental protection.

1.3 QUALITY ASSURANCE

A. Regulations:  Comply with industry standards and applicable laws and regulations if
authorities having jurisdiction, including but not limited to:

1. Building Code requirements.
2. Health and safety regulations.
3. Utility company regulations.
4. Police, Fire Department and Rescue Squad rules.
5. Environmental protection regulations.

B. Standards:  Comply with NFPA Cod e 241, "Building Construction and Demolition
Operations", ANSI-A10 Series standards for "Safety Requirements for Construction and
Demolition", and NECA Electrical Design Library "Temporary Electrical Facilities."

1. Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services",
prepared jointly by AGC and ASC, for industry recommendations.

2. Electrical Service:  Comply with NEMA, NECA and UL standards and regulations for
temporary electric service.  Install service in compliance with National Electric Code
(NFPA 70).
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C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each temporary
utility before use.  Obtain required certification s and permits.

1.4 PROJECT CONDITIONS

A. Temporary Utilities:  Prepare a schedule indicating dates for implementation and termination
of each temporary utility.  At the earliest f easible time, when acceptable to the Owner, change
over from use of temporary service to use of the permanent service.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.
Operate in a safe and efficient manner. Take necessary fire prevention measures.  Do not
overload facilities, or permit them to interfere with progress.  Do not allow hazardous
dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Provide new materials; if acceptable to the Architect, undamaged previously used
materials in serviceable condit ion may be used.  Provide materials suitable for the use
intended.

B. Lumber and Plywood:  Comply with requirements in Division -6 Section "Rough Carpentry."

1. For job-built temporary sheds within the construction area, provide UL labeled, fire
treated lumber and plywood for framing, sheathing and siding.

2. For signs and directory boards, provide exterior type, Grade B -B High Density
Concrete Form Overlay Plywood conforming to PS -1, of sizes and thickness
indicated.

3. For safety barriers and similar uses, provide minimum 5/8" thick exterior plywood.

C. Roofing Materials:  Provide UL Class "A" standard weight asphalt shingles compl ying with
ASTM D3018, or UL Class "C" mineral surfaced roll roofing complying with ASTM D 249 on
roofs of job-built temporary offices, shops and sheds.

D. Paint:  Comply with requirements of Division 9 Section "Finish Painting."

1. For sign panels and applying graphics, provide exterior grade alkyd gloss enamel
over exterior primer.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

TEMPORARY FACILITIES 01500 - 3

E. Tarpaulins:  Provide waterproof, fire -resistant, UL labeled tarpaulins with flame-spread rating
of 15 or less.  For temporary enclosures provide translucent nylon reinforced laminated
polyethylene or polyvinyl chloride fire retardant tarpaulins.

F. Water:  Provide potable water approved by local health authorities.

2.2 EQUIPMENT

A. General:  Provide new equipment; if acceptable to the Architect, undamaged, previously used
equipment in serviceable condition may be used.  Provide equipment suita ble for use
intended.

B. Water Hoses:  Provide 3/4" heavy-duty, abrasion-resistant, flexible rubber hoses 100 ft. long,
with pressure rating greater than the maximum pressure of the water distribution system;
provide adjustable shut-off nozzles at hose discharge.

C. Electrical Outlets:  Provide properly configured NEMA polarized outlets to prevent insertion of
110-120 volt plugs into higher voltage outlets.  Provide receptacle outlets equipped with
ground-fault circuit interrupters, reset button and pilot light, for connection of power tools and
equipment.

D. Electrical Power Cords:  Provide grounded extension cords; use "hard -service" cords where
exposed to abrasion and traf fic.  Provide waterproof connectors to connect separate lengths
of electric cords, if single lengths will not reach areas where construction activities are in
progress.

E. Lamps and Light Fixtures:  Provide general service incan descent lamps of wattage required
for adequate illumination.  Provide guard cages or tempered glass enclosures, where
exposed to breakage.  Provide exterior fixtures where exposed to moisture.

F. Temporary Offices:  Provide mobi le unit (trailer) with lockable entrances, operable windows,
and serviceable finishes.  Provide heated and air -conditioned units on foundations adequate
for normal loading.

G. Temporary Toilet Units:  Provide self -contained single-occupant toilet units of the chemical,
aerated recirculation, or combustion type, properly vented and fully enclosed with a glass
fiber reinforced polyester shell or similar nonabsorbent material.

H. First Aid Supplies:  Comply with governing regulations.

I. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for
temporary offices and similar spaces.  In other locations provide hand -carried, portable,
UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA
recommended classes for the exposures.

1. Comply with NFPA 10 and 241 for classification, extinguishing agent and size
required by location and class of fire exposure.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Use qualified personnel for installation of temporary facilities.  Locate facilities where the y will
serve the Project adequately and result in minimum interference with performance of the
Work.  Relocate and modify facilities as required.

B. Provide each facility ready for use when needed to avoid delay.  Maintain and m odify as
required. Do not remove until facilities are no longer needed, or are replaced by authorized
use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General:  Engage the appropriate local utility company to install temporary service or connect
to existing service.  Where the company provides only part of the service, provide the
remainder with matching, compatible materials and equipment; comply with t he company’s
recommendations.

1. Arrange with the company and existing users for a time when service can be
interrupted, where necessary, to make connections for temporary services.

2. Provide adequate capacity at each stage of construction.  Prior to temporary utility
availability, provide trucked-in services.

3. Obtain easements to bring temporary utilities to the site, where the Owner’s
easements cannot be used for that purpose.

4. Use Charges:  Cost or use charges for temporary facilities are not chargeable to the
Owner or Architect, and will not be accepted as a basis of claims for a Change
Order.

B. Water Service:  Install water serv ice and distribution piping of sizes and pressures adequate
for construction using permanent water service on -site.

1. Sterilization:  Sterilize temporary water piping prior to use.

C. Temporary Electric Power Service:  Provide weatherproof, grounded electric power service
and distribution system of sufficient size, capacity, and power characteristics during
construction period or earlier if existing service is available.  Include meters, transformers,
overload protected disconnects, automatic ground -fault interrupters and main distribution
switch gear.

1. Except where overhead service must be used, install electric power service
underground.

2. Power Distribution System:  Install wiring overhead, and rise vertically where least
exposed to damage.  Where permitted, wiring circuits not exceeding 125 Volts, AC
20 ampere rating, and lighting circuits may be nonmetallic sheathed cable where
overhead and exposed for surveillance.

D. Temporary Lighting:  Whenever overhead floor or roof deck has been installed, provide
temporary lighting with local switching.

1. Install and operate temporary lighting that will fulf ill security and protection
requirements, without operating the entire system, and will provide adequate
illumination for construction operations and traffic conditions.

E. Temporary Telephones:  Provide temporary telephone serv ice for all personnel engaged in
construction activities, throughout the construction period.  Install telephone on a separate
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line for each temporary office and first aid station.  Where an office has more than two
occupants, install a telephone for each additional occupant or pair of occupants.

1. At each telephone, post a list of important telephone numbers.

3.3 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES INSTALLATION

A. Locate field offices, storage sheds, sanitary facilities and other temporary construction and
support facilities for easy access.

1. Maintain temporary construction and support facilities until near Substantial
Completion.  Remove prior to Substantial Completion.  Personnel remaining after
Substantial Completion will be permitted to use permanent facilities, under conditions
acceptable to the Owner.

B. Provide incombustible construction for offices, shops and sheds located within the
construction area, or within 30 feet of building lines.  Comply with requirements of NFPA 241.

C. Field Offices:  Provide insulated, weathertight temporary offices of sufficient si ze to
accommodate required office personnel at the Project site.  Keep the office clean and orderly
for use for small progress meetings.  Furnish and equip offices as follows:

1. Furnish with a desk and chairs (for 8 -10 persons), plan table and plan rack.

D. Storage and Fabrication Sheds:  Install storage and fabrication sheds, sized, furnished and
equipped to accommodate materials and equipment involved, including temporary utility
service.  Sheds may be open shelters or fully enclosed spaces within the building or
elsewhere on the site.

E. Sanitary facilities include temporary toilets, wash facilities and drinking water fixtures.
Comply with regulations and health codes for the type, number, locatio n, operation and
maintenance of fixtures and facilities.  Install where facilities will best serve the Project’s
needs.

1. Provide toilet tissue, paper towels, paper cups and similar disposable materials for
each facility.  Provide covered waste containers for used material.

F. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.  Use of pit -type
privies will not be permitted.

G. Drinking Water Facilities:  Provide containerized tap-dispenser bottled-water type drinking
water units, including paper supply.

1. Where power is accessible, provide electric water coolers to maintain dispensed
water temperature at 45 to 55 deg F (7 t o 13 deg C).

H. Dewatering Facilities and Drains:  For temporary drainage and dewatering facilities and
operations not directly associated with construction activities included under individual
Sections, provide dewatering procedures, temporary trenches and field drains as needed to
maintain the site, excavations and construction free of water.

I. Temporary Enclosures:  Provide temporary enclosure for protection of construction in
progress and completed, from exposure, foul weather, other construction operations and
similar activities.

1. Where heat is needed and the permanent building enclosure is not complete,
provide temporary enclosures where there is no provision for contain ment of heat.
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Coordinate enclosure with ventilating and material drying or curing requirements to
avoid dangerous conditions and effects.

2. Install tarpaulins securely, with incombustible wood framing and other materials.
Close openings of 25 square feet or less with plywood or similar materials.

3. Close openings through floor or roof decks and horizontal surfaces with load -bearing
wood-framed construction.

J. Temporary Exterior Lighting:  Install exterior yard and sign lights so that signs are visible
when Work is being performed.

K. Collection and Disposal of Waste:  Collect waste from construction areas and elsewhere
daily.  Comply with requirements  of NFPA 241 for removal of combustible waste material and
debris.  Enforce requirements strictly.  Do not hold materials more than 7 days during normal
weather or 3 days when the temperature is expected to rise above 80 deg F (27 deg C).
Handle hazardous, dangerous, or unsanitary waste materials separately from other waste by
containerizing properly.  Dispose of material in a lawful manner.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Except for use of permanent fire protection as soon as available, do not change over from
use of temporary security and protection facilities to permanent facilities until Substantial
Completion, or longer as requested by the Architect.

B. Temporary Fire Protection:  Until fire protection needs are supplied by permanent facilities,
install and maintain temporary fire protection facilities of the types needed to protect against
reasonably predictable and controllab le fire losses.  Comply with NFPA 10 "Standard for
Portable Fire Extinguishers," and NFPA 241 "Standard for Safeguarding Construction,
Alterations and Demolition Operations."

1. Locate fire extinguishers where convenient and effec tive for their intended purpose,
but not less than one extinguisher on each floor at or near each usable stairwell.

2. Store combustible materials in containers in fire -safe locations.

3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire
protection facilities, stairways and other access routes for fighting fires.  Prohibit
smoking in hazardous fire exposure areas.

4. Provide supervision of welding operations, combustion type temporary heating units,
and similar sources of fire ignition.

C. Barricades, Warning Signs and Lights:  Comply with standards and code requirements for
erection of structurally adequate barricades.  Paint w ith appropriate colors, graphics and
warning signs to inform personnel and the public of the hazard being protected against.
Where appropriate and needed provide lighting, including flashing red or amber lights.

D. Environmental Protection:  Provide protection, operate temporary facilities and conduct
construction in ways and by methods that comply with environmental regulations, and
minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or
that other undesirable effects might result.  Avoid use of tools and equipment which produce
harmful noise.  Restrict use of noise making tools and equipment to hours that will minimize
complaints from persons or firms near the site.

3.5 OPERATION, TERMINATION AND REMOVAL
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A. Supervision:  Enforce strict discipline in use of temporary facilities.  Limit availability of
temporary facilities to essential and intended uses to minimize w aste and abuse.

B. Maintenance:  Maintain facilities in good operating condition until removal.  Protect from
damage by freezing temperatures and similar elements.

1. Maintain operation of temporary enclosures, heating, cooling , humidity control,
ventilation and similar facilities on a 24 -hour day basis where required to achieve
indicated results and to avoid possibility of damage.

2. Protection:  Prevent water filled piping from freezing.  Maintain markers for
underground lines.  Protect from damage during excavation operations.

C. Termination and Removal:  Unless the Architect requests that it be maintained longer,
remove each temporary facility when the need has ended, or when replaced by authorize d
use of a permanent facility, or no later than Substantial Completion.  Complete or, if
necessary, restore permanent construction that may have been delayed because of
interference with the temporary facility.  Repair damaged Work, clean exposed surfaces and
replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of the
Contractor.  The Owner reserves the right to take possession of Project identifi cation
signs.

2. At Substantial Completion, clean and renovate permanent facilities that have been
used during the construction period, including but not limited to:
a. Replace air filters and clean inside of ductwork and housings.
b. Replace significantly worn parts and parts that have been subject to unusual

operating conditions.
c. Replace lamps that are burned out or noticeably dimmed by substantia l

hours of use.

END OF SECTION 01500
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SECTION 01600 - MATERIALS AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and S upplementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements governin g the Contractor’s
selection of products for use in the Project.

B. The Contractor’s Construction Schedule and the Schedule of Submittals are included under
Section "Submittals."

C. Standards:  Refer to Section "Definitions and Standards" for applicability of industry
standards to products specified.

D. Administrative procedures for handling requests for substitutions made after award of the
Contract are included under Section "Product Substitutions."

1.3 DEFINITIONS

A. Definitions used in this Article are not intended to change the meaning of other terms used in
the Contract Documents, such as "spec ialties," "systems," "structure," "finishes,"
"accessories," and similar terms.  Such terms such are self -explanatory and have well
recognized meanings in the construction industry.

1. "Products" are items purchased for incorporat ion in the Work, whether purchased for
the Project or taken from previously purchased stock.  The term "product" includes
the terms "material," "equipment," "system," and terms of similar intent.

a. "Named Products" are items identified by manufacturer’s product name,
including make or model designation, indicated in the manufacturer’s
published product literature, that is current as of the date of the Contract
Documents.

2. "Materials" are products that are substantially shaped, cut, worked, mixed, finished,
refined or otherwise fabricated, processed, or installed to form a part of the Work.

3. "Equipment" is a product with operational parts, whether motorized or manually
operated, that requires service connections such as wiring or piping.
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1.4 QUALITY ASSURANCE

A. Source Limitations:  To the fullest extent possible, provide products of the same kind, from  a
single source.

1. When specified products are available only from sources that do not or cannot
produce a quantity adequate to complete project requirements in a timely manner,
consult with the Architect for a determination of the most important product qualities
before proceeding.  Qualities may include attributes relating to visual appearance,
strength, durability, or compatibility.  When a determination has been made, select
products from sources that produce products that po ssess these qualities, to the
fullest extent possible.

B. Compatibility of Options:  When the Contractor is given the option of selecting between two or
more products for use on the Project, the product selected shall be compati ble with products
previously selected, even if previously selected products were also options.

C. Nameplates:  Except for required labels and operating data, do not attach or imprint
manufacturer’s or producer’s nameplates or tr ademarks on exposed surfaces of products
which will be exposed to view in occupied spaces or on the exterior.

1. Labels:  Locate required product labels and stamps on a concealed surface or,
where required for observation after inst allation, on an accessible surface that is not
conspicuous.

2. Equipment Nameplates:  Provide a permanent nameplate on each item of
service-connected or power-operated equipment.  Locate on an easily accessible
surface which is inconspicuous in occupied spaces.  The nameplate shall contain the
following information and other essential operating data:
a. Name of product and manufacturer.
b. Model and serial number.
c. Capacity.
d. Speed.
e. Ratings.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle products in accordance with the manufacturer’s recommendations,
using means and methods that will prevent damage, deterioration and loss, including theft.

1. Schedule delivery to minimize long -term storage at the site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items
that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft
and other losses.

3. Deliver products to the site in the manufacturer’s original sealed container or other
packaging system, complete with labels and instructions for handling, storing,
unpacking, protecting and installing.
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4. Inspect products upon delivery to ensure compliance with the Contract Documents,
and to ensure that products are undamaged and properly protected.

5. Store products at the site in a manner that will facilitate inspection and measurement
of quantity or counting of units.

6. Store heavy materials away from the Project structure in a manner that will not
endanger the supporting construction.

7. Store products subject to damage by the elements above ground, under cover in a
weathertight enclosure, with ventilation adequate to prevent condensation.  Maintain
temperature and humidity within range required by manufacturer’s instructions.

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION

A. General Product Requirements:  Provide products that comply with the Contract Documents,
that are undamaged and, unless otherwise indicated, unused at the time of installation.

1. Provide products complete with all accessories, trim, finish, safety guards and other
devices and details needed for a complete installation and for the intended use and
effect.

2. Standard Products:  Where available, provide standard products of types that have
been produced and used successfully in similar situations on other projects.

B. Product Selection Procedures:  Product selection is governed by the Contract Documents
and governing regulations, not by previous project experience.  Procedures governing
product selection include the following:

1. Semiproprietary Specification Requirements:  Where two or more products or
manufacturers are named, prov ide one of the products indicated.  No substitutions
will be permitted.
a. Where products or manufacturers are specified by name, accompanied by

the term "or equal," or "or approved equal" comply with the Contract
Document provisions concerning "substitutions" to obtain approval for use of
an unnamed product.

2. Non-Proprietary Specifications:  When the Specifications list products or
manufacturers that are available and may be incorporated in the Work, b ut do not
restrict the Contractor to use of these products only, the Contractor may propose any
available product that complies with Contract requirements.  Comply with Contract
Document provisions concerning "substitutions" to obtain approval for use of a n
unnamed product.

3. Descriptive Specification Requirements:  Where Specifications describe a product or
assembly, listing exact characteristics required, with or without use of a brand or
trade name, provide a product or assembly that provides the characteristics and
otherwise complies with Contract requirements.

4. Performance Specification Requirements:  Where Specifications require compliance
with performance requirements, provide products that comply wit h these
requirements, and are recommended by the manufacturer for the application
indicated.  General overall performance of a product is implied where the product is
specified for a specific application.
a. Manufacturer’s recommendations may be contained in published product

literature, or by the manufacturer’s certification of performance.
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5. Compliance with Standards, Codes and Regulations:  Where the Specifications only
require compliance with an imposed code, standard or regulation, select a product
that complies with the standards, codes or regulations specified.

6. Visual Matching:  Where Specifications require matching an established Sample, the
Architect’s decision will be f inal on whether a proposed product matches
satisfactorily.
a. Where no product available within the specified category matches

satisfactorily and also complies with other specified requirements, comply
with provisions of the Contract Documents concerning "substitutions" for
selection of a matching product in another product category, or for
noncompliance with specified requirements.

PART 3 - EXECUTION

3.1 INSTALLATION OF PRODUCTS:

A. Comply with manufacturer’s instructions and recommendations for installation of products in
the applications indicated.  Anchor each product securely in place, accurately located and
aligned with other Work.

1. Clean exposed surfaces and protect as necessary to ensure freedom from damage
and deterioration at time of Substantial Completion.

END OF SECTION 01600
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SECTION 01631 - PRODUCT SUBSTITUTIONS 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section specifies administrative and procedural requirements for handling requests for 
substitutions made after award of the Contract. 

 
B. The Contractor's Construction Schedule and the Schedule of Submittals are included under 

Section "Submittals." 
 

C. Standards:  Refer to Section "Definitions and Standards" for applicability of industry 
standards to products specified. 

 
D. Procedural requirements governing the Contractor's selection of products and product 

options are included under Section "Materials and Equipment." 
 
1.3 DEFINITIONS 
 

A. Definitions used in this Article are not intended to change or modify the meaning of other 
terms used in the Contract Documents. 

 
B. Substitutions:  Requests for changes in products, materials, equipment, and methods of 

construction required by Contract Documents proposed by the Contractor after award of the 
Contract are considered requests for "substitutions." The following are not considered 
substitutions: 

 
1. Substitutions requested by Bidders during the bidding period, and accepted prior to 

award of Contract, are considered as included in the Contract Documents and are 
not subject to requirements specified in this Section for substitutions. 

2. Revisions to Contract Documents requested by the Owner or Architect. 
3. Specified options of products and construction methods included in Contract 

Documents. 
4. The Contractor's determination of and compliance with governing regulations and 

orders issued by governing authorities. 
 
 
1.4 SUBMITTALS 
 

A. Substitution Request Submittal:  Requests for substitution will be considered if received 
within 10 days after commencement of the Work.  Requests received more than 10 days 
after commencement of the Work may be considered or rejected at the discretion of the 
Architect. 

 
1. Submit 3 copies of each request for substitution for consideration.  Submit requests 

in the form and in accordance with procedures required for Change Order proposals. 
 
2. Identify the product, or the fabrication or installation method to be replaced in each 

request.  Include related Specification Section and Drawing numbers.  Provide 
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complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate: 

 
a. Product Data, including Drawings and descriptions of products, fabrication 

and installation procedures. 
b. Samples, where applicable or requested. 
c. A detailed comparison of significant qualities of the proposed substitution 

with those of the Work specified.  Significant qualities may include elements 
such as size, weight, durability, performance and visual effect. 

d. Coordination information, including a list of changes or modifications needed 
to other parts of the Work and to construction performed by the Owner and 
separate Contractors, that will become necessary to accommodate the 
proposed substitution. 

e. A statement indicating the substitution's effect on the Contractor's 
Construction Schedule compared to the schedule without approval of the 
substitution.  Indicate the effect of the proposed substitution on overall 
Contract Time. 

f. Cost information, including a proposal of the net change, if any in the 
Contract Sum. 

g. Certification by the Contractor that the substitution proposed is equal-to or 
better in every significant respect to that required by the Contract 
Documents, and that it will perform adequately in the application indicated.  
Include the Contractor's waiver of rights to additional payment or time, that 
may subsequently become necessary because of the failure of the 
substitution to perform adequately. 

 
3. Architect's Action:  Within one week of receipt of the request for substitution, the 

Architect will request additional information or documentation necessary for 
evaluation of the request.  Within one week of receipt of the request, or one week of 
receipt of the additional information or documentation, which ever is later, the 
Architect will notify the Contractor of acceptance or rejection of the proposed 
substitution.  If a decision on use of a proposed substitute cannot be made or 
obtained within the time allocated, use the product specified by name.  Acceptance 
will be in the form of a Change Order. 

 
PART 2 - PRODUCTS 
 
2.1 SUBSTITUTIONS 
 

A. Conditions:  The Contractor's substitution request will be received and considered by the 
Architect when one or more of the following conditions are satisfied, as determined by the 
Architect; otherwise requests will be returned without action except to record noncompliance 
with these requirements. 

 
1. Extensive revisions to Contract Documents are not required. 

 
2. Proposed changes are in keeping with the general intent of Contract Documents. 
 
3. The request is timely, fully documented and properly submitted. 
 
4. The request is directly related to an "or equal" clause or similar language in the 

Contract Documents. 
 
5. The specified product or method of construction cannot be provided within the 

Contract Time.  The request will not be considered if the product or method cannot 
be provided as a result of failure to pursue the Work promptly or coordinate activities 
properly. 
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6. The specified product or method of construction cannot receive necessary approval 

by a governing authority, and the requested substitution can be approved. 
 
7. A substantial advantage is offered the Owner, in terms of cost, time, energy 

conservation or other considerations of merit, after deducting offsetting 
responsibilities the Owner may be required to bear.  Additional responsibilities for the 
Owner may include additional compensation to the Architect for redesign and 
evaluation services, increased cost of other construction by the Owner or separate 
Contractors, and similar considerations. 

 
8. The specified product or method of construction cannot be provided in a manner that 

is compatible with other materials, and where the Contractor certifies that the 
substitution will overcome the incompatibility. 

 
9. The specified product or method of construction cannot be coordinated with other 

materials, and where the Contractor certifies that the proposed substitution can be 
coordinated. 

 
10. The specified product or method of construction cannot provide a warranty required 

by the Contract Documents and where the Contractor certifies that the proposed 
substitution provide the required warranty. 

 
B. The Contractor's submittal and Architect's acceptance of Shop Drawings, Product Data or 

Samples that relate to construction activities not complying with the Contract Documents 
does not constitute an acceptable or valid request for substitution, nor does it constitute 
approval. 

 
 
PART 3 - EXECUTION (Not Applicable) 
 
 
END OF SECTION 01631 
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SECTION 01700 - PROJECT CLOSEOUT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplemen tary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for project clos eout,
including but not limited to:

1. Inspection procedures.
2. Project record document submittal.
3. Operating and maintenance manual submittal.
4. Submittal of warranties.
5. Final cleaning.

B. Closeout requirements for specific construction activities are included in the appropriate
Sections in Divisions-2 through -16.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for certification of Substantial
Completion, complete the following.  List exceptions in the request.

1. In the Application for Payment that coincides with, or first follows, the date
Substantial Completion is claimed, show 100 percent completion for the portion of
the Work claimed as substantially complete.  Include supporting documentation for
completion as indicated in these Contract Documents and a statement showing an
accounting of changes to the Contract Sum.

a. If 100 percent completion cannot be shown, include a list of incomplete
items, the value of incomplete construction, an d reasons the Work is not
complete.

2. Advise Owner of pending insurance change -over requirements.

3. Submit specific warranties, workmanship bonds, maintenance agreements, final
certifications and similar documents.

4. Obtain and submit releases enabling the Owner unrestricted use of the Work and
access to services and utilities; include occupancy permits, operating certificates and
similar releases.

5. Submit record drawings, maintenance manuals, final project photographs, damage
or settlement survey, property survey, and similar final record information.

6. Deliver tools, spare parts, extra stock, and similar items.

7. Make final change-over of permanent locks and transmit keys to the Owner.  Advise
the Owner’s personnel of change-over in security provisions.

8. Complete start-up testing of systems, and instruction of the Owner’s operating a nd
maintenance personnel.  Discontinue or change over and remove temporary facilities
from the site, along with construction tools, mock -ups, and similar elements.
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9. Complete final clean up requirements, including touch -up painting.  Touch-up and
otherwise repair and restore marred exposed finishes.

B. Inspection Procedures:  On receipt of a request for inspection, the Architect will either
proceed with inspection or advise the Contractor of unfilled requ irements.  The Architect will
prepare the Certificate of Substantial Completion following inspection, or advise the
Contractor of construction that must be completed or corrected before the certificate will be
issued.

1. The Architect will repeat inspection when requested and assured that the Work has
been substantially completed.

2. Results of the completed inspection will form the basis of requirements for final
acceptance.

1.4 FINAL ACCEPTANCE

A. Preliminary Procedures:  Before requesting final inspection for certification of final
acceptance and final payment, complete the following.  List exceptions in the request.

1. Submit the final payment request with releases and supporting documentation not
previously submitted and accepted.  Include certificates of insurance for products
and completed operations where required.

2. Submit an updated final statement, accounting for final additional changes to the
Contract Sum.

3. Submit a certified copy of the Architect’s final inspection list of items to be completed
or corrected, stating that each item has been comple ted or otherwise resolved for
acceptance, and the list has been endorsed and dated by the Architect.

4. Submit final meter readings for utilities and similar data as of the date of Substantial
Completion, or when the Owner took poss ession of and responsibility for
corresponding elements of the Work.

5. Submit consent of surety to final payment.

6. Submit a final liquidated damages settlement statement.

7. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.

B. Reinspection Procedure:  The Architect will reinspect the Work upon receipt of notice that the
Work, including inspection list items from  earlier inspections, has been completed, except
items whose completion has been delayed because of circumstances acceptable to the
Architect.

1. Upon completion of reinspection, the Architect will prepare a certificate of final
acceptance, or advise the Contractor of Work that is incomplete or of obligations that
have not been fulfilled but are required for final acceptance.

2. If necessary, reinspection will be repeated.

1.5 RECORD DOCUMENT SUBMITTALS

A. General:  Do not use record documents for construction purposes; protect from deterioration
and loss in a secure, fire-resistive location; provide access to record documents for the
Architect’s reference during normal working hours.
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B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white -prints of
Contract Drawings and Shop Drawings.  Mark the set to show the actual installation wh ere
the installation varies substantially from the Work as originally shown.  Mark whichever
drawing is most capable of showing conditions fully and accurately; where Shop Drawings
are used, record a cross-reference at the corresponding location on the Con tract Drawings.
Give particular attention to concealed elements that would be difficult to measure and record
at a later date.

1. Mark record sets with red erasable pencil; use other colors to distinguish between
variations in separate categories of the Work.

2. Mark new information that is important to the Owner, but was not shown on Contract
Drawings or Shop Drawings.

3. Note related Change Order numbers where applicable.

4. Organize record drawing sheets into manageable sets, bind with durable paper cover
sheets, and print suitable titles, dates and other identification on the cover of each
set.

C. Record Specifications:  Maintain  one complete copy of the Project Manual, including
addenda, and one copy of other written construction documents such as Change Orders and
modifications issued in printed form during construction.  Mark these documents to show
substantial variations in actual Work performed in comparison with the text of the
Specifications and modifications. Give particular attention to substitutions, selection of
options and similar information on elements that are concealed or cannot otherwise be
readily discerned later by direct observation.  Note related record drawing information and
Product Data.

1. Upon completion of the Work, submit record Specifications to the Architect for the
Owner’s records.

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Mark these
documents to show significant variations in actual Work performed in comparison with
information submitted.  Include variations in products delivered to the site, and from the
manufacturer’s installation instructions and recommendations.  Give particular attention to
concealed products and portions of the Work which cannot otherwise be readily discerned
later by direct observation.  Note related Change Orders and mark -up of record drawings and
Specifications.

1. Upon completion of mark-up, submit complete set of record Product Data to the
Architect for the Owner’s records.

E. Record Sample Submitted:  Immediately prior to the date or date s of Substantial Completion,
the Contractor will meet at the site with the Architect and the Owner’s personnel to determine
which of the submitted Samples that have been maintained during progress of the Work are
to be transmitted to the Owner for record p urposes.  Comply with delivery to the Owner’s
Sample storage area.

F. Miscellaneous Record Submittals:  Refer to other Specification Sections for requirements of
miscellaneous record-keeping and submittals in connection with act ual performance of the
Work.  Immediately prior to the date or dates of Substantial Completion, complete
miscellaneous records and place in good order, properly identified and bound or filed, ready
for continued use and reference.  Submit to the Architect for the Owner’s records.

G. Maintenance Manuals: Provide CD of O&M manuals as describe in Specification 15000.1.7.
Also provide hard copies of O&M manuals. Organize operating and maintenance data into
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suitable sets of manageable size.  Bind properly indexed data in individual heavy -duty 2-inch,
3-ring vinyl-covered binders, with pocket folders for folded sheet information.  Mark
appropriate identification on front and spine of each binder.  Submit 5 copies.  Include the
following types of information:

1. Emergency instructions.
2. Spare parts list.
3. Copies of warranties.
4. Wiring diagrams.
5. Recommended "turn around" cycles.
6. Inspection procedures.
7. Shop Drawings and Product Data.
8. Fixture lamping schedule.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 CLOSEOUT PROCEDURES

A. Operating and Maintenance Instructions:  Arrange for each installer of equipment that
requires regular maintenance to meet with t he Owner’s personnel to provide instruction in
proper operation and maintenance.  If installers are not experienced in procedures, provide
instruction by manufacturer’s representatives.  Include a detailed review of the following
items:

1. Maintenance manuals.
2. Record documents.
3. Spare parts and materials.
4. Tools.
5. Lubricants.
6. Identification systems.
7. Control sequences.
8. Hazards.
9. Cleaning.
10. Warranties and bonds.
11. Maintenance agreements and similar continuing commitments.

B. As part of instruction for operating equipment, demonstrate the following procedures:

1. Start-up.
2. Shutdown.
3. Emergency operations.
4. Noise and vibration adjustments.
5. Safety procedures.
6. Economy and efficiency adjustments.
7. Effective energy utilization.

3.2 FINAL CLEANING

A. General:  General cleaning during construction is required by the General Conditions and
included in Section "Temporary Facilities".

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean
each surface or unit to the condition expected in a normal, commercial building cleaning and
maintenance program.  Comply with manufacturer’s instructions.
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1. Complete the following cleaning ope rations before requesting inspection for
Certification of Substantial Completion.

a. Remove labels that are not permanent labels.
b. Clean transparent materials, including mirrors and glass in doors an d

windows.  Remove glazing compound and other substances that are
noticeable vision-obscuring materials.  Replace chipped or broken glass and
other damaged transparent materials.

c. Clean exposed exterior and interior hard -surfaced finishes to a dust-free
condition, free of stains, films and similar foreign substances.  Restore
reflective surfaces to their original reflective condition.  Leave concrete
floors broom clean.  Vacuum carpeted surfaces.

d. Wipe surfaces of mechanical and electrical equipment.  Remove excess
lubrication and other substances.  Clean plumbing fixtures to a sanitary
condition.  Clean light fixtures and lamps.

e. Clean the site, including landscape development areas, of rubbish, litter and
other foreign substances.  Sweep paved areas broom clean; remove stains,
spills and other foreign deposits.  Rake grounds that are neither paved nor
planted, to a smooth even-textured surface.

C. Removal of Protection:  Remove temporary protection and facilities installed for protection of
the Work during construction.

D. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards
for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the
Owner’s property.  Do not discharge volatile, harmful or dangerous materials into drainage
systems.  Remove waste materials from the site and dispose of in a lawful man ner.

1. Where extra materials of value remaining after completion of associated Work have
become the Owner’s property, arrange for disposition of these materials as directed.

END OF SECTION 01700
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SECTION 01740 - WARRANTIES AND BONDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Suppl ementary
Conditions and other Division-1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies general administrative and procedural requirements for warranties and
bonds required by the Contract Documents, including manufacturers standard warranties on
products and special warranties.

1. Refer to the General Conditions for terms of the Contractor’s special warranty of
workmanship and materials.

2. General closeout requirements are included in Section "Project Closeout•.
3. Specific requirements for warranties for the Work and products and installations that

are specified to be warranted, are included in the individual Sections of Divisions -2
through -16.

4. Certifications and other commitments and agreements for continuing services to
Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations:  Manufacturer’s disclaimers and limitations on product
warranties do not relieve the Contractor of the warranty on the Work that incorporates the
products, nor does it relieve suppliers, manufacturers, and subcontrac tors required to
countersign special warranties with the Contractor.

1.3 DEFINITIONS

A. Standard Product Warranties are preprinted written warranties published by individual
manufacturers for particular products and are specifically endorsed by the manufacturer to
the Owner.

B. Special Warranties are written warranties required by or incorporated in the Contract
Documents, either to extend time limits pr ovided by standard warranties or to provide greater
rights for the Owner.

1.4 WARRANTY REQUIREMENTS

A. Related Damages and Losses:  When correcting warranted Work that has failed,  remove and
replace other Work that has been damaged as a result of such failure or that must be
removed and replaced to provide access for correction of warranted Work.

B. Reinstatement of Warranty:  When Work covered by a warr anty has failed and been
corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The
reinstated warranty shall be equal to the original warranty with an equitable adjustment for
depreciation.

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace
or rebuild the Work to an acceptable condition complying with requirements of Contract
Documents.  The Contractor is responsible for the cost of replacing or rebuildin g defective
Work regardless of whether the Owner has benefited from use of the Work through a portion
of its anticipated useful service life.

D. Owner’s Recourse:  Written warranties made to the Owner are in addition to implied
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warranties, and shall not limit the duties, obligations, rights and remedies otherwise available
under the law, nor shall warranty periods be interpreted as limitations on time in which the
Owner can enforce such other duties, obligations, rights, or remed ies.

1. Rejection of Warranties:  The Owner reserves the right to reject warranties and to
limit selections to products with warranties not in conflict with requirements of the
Contract Documents.

E. The Owner reserves the right to refuse to accept Work for the Project where a special
warranty, certification, or similar commitment is required on such Work or part of the Work,
until evidence is presented that entities required to countersign such commitme nts are willing
to do so.

1.5 SUBMITTALS

A. Submit written warranties to the Architect prior to the date certified for Substantial
Completion.  If the Architect’s Certificate of S ubstantial Completion designates a
commencement date for warranties other than the date of Substantial Completion for the
Work, or a designated portion of the Work, submit written warranties upon request of the
Architect.

1. When a designated portion of the Work is completed and occupied or used by the
Owner, by separate agreement with the Contractor during the construction period,
submit properly executed warranties to the Architect within fifteen days of completion
of that designated portion of the Work.

B. When a special warranty is required to be executed by the Contractor, or the Contractor and
a subcontractor, supplier or manufacturer, prepare a written document that contains
appropriate terms and identification, ready for execution by the required parties.  Submit a
draft to the Owner through the Architect for approval prior to final execution.

1. Refer to individual Sections of Divisions -2 through -16 for specific content
requirements, and particular requirements for submittal of special warranties.

C. Form of Submittal:  At Final Completion compile three copies of each required warranty and
bond properly executed by the Contractor, or by the Contrac tor, subcontractor, supplier, or
manufacturer.  Organize the warranty documents into an orderly sequence based on the
table of contents of the Project Manual.

D. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered
loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive
8-1/2" by 11" paper.

1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty.
 Mark the tab to identify the product or installation.  Provide a typed description of the
product or installation, including the name of the product, and the name, address and
telephone number of the installer.

2. Identify each binder on the front and the spine with the typed or printed title
"WARRANTIES AND BONDS, the Project title or name, and the name of the
Contractor.

3. When operating and maintenance manuals are required for warranted construction,
provide additional copies of each required warranty, as necessary, for inclusion in
each required manual.

PART 2 - PRODUCTS (Not Applicable).
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PART 3 - EXECUTION (Not Applicable).

END OF SECTION 01740
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SECTION 02050 – DEMOLITION 
 
PART 1 - GENERAL 
 
1.1 SUMMARY: 
 
 A. Section includes requirement for demolition work.   
  1. Verify existing utilities to be removed as well as site features to be demolished with 

owner and engineer. 
 
 B. Demolition includes, but is not limited to, the removal of the following items within the 

demolition limit lines: 
  1. Sidewalks 
       2. Curb and Gutter 
        3. Paving 
       4. Concrete Slabs 
       5. Sod, Lawn and all irrigated wet soils 
              6. Underground Structures including Septic Tanks, vaults, Basements and above 

ground buildings. 
       7. Fencing   
 
 C. Related Sections 
  1. Refer to Section 02200 for earthwork requirements. 
 
 D. Drawings and general provisions of contract, including general and supplementary 

Conditions and site clearing specifications apply to work in this section. 
 
1.2 SUBMITTALS: 
 
 A. Schedule:  Submit proposed methods and operations of demolition to review prior to start of 

work.  Include in schedule coordination for shut-off, capping, and continuation of utility 
services as required. 

 
 B. Explosives:  The use of explosives is not permitted. 
 
 C. Traffic:  Conduct demolition operations and removal of debris to ensure minimum 

interference with roads, streets, walks, and other adjacent occupied or used facilities. 
   1. Do not close or obstruct streets, walks or other occupied or used facilities without 

permission from authorities having jurisdiction.  Provide alternate routes around 
closed or obstructed traffic ways if required by governing regulation. 

 
 D. Protections:  Ensure safe passage of persons around area of demolition.  Conduct 

operations to prevent injury to adjacent buildings, structures, other facilities, and persons. 
 
   1. Erect temporary covered passageways as required by authorities having 

jurisdiction. 
  2. Provide interior and exterior shoring, bracing, or support to prevent movement, 

settlement or collapse of structures to be demolished and adjacent facilities to 
remain. 

 
 E. Damage:  Promptly repair damage caused to adjacent facilities by demolition operations. 
  1. Do not interrupt existing utilities serving occupied or used facilities, except when 

authorized in writing by authorities having jurisdiction.  Provide temporary services 
during interruptions to existing utilities, as acceptable to governing authorities. 
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 F. Hazardous Materials Removal:   
  1. When hazardous materials are encountered, notify the Owner immediately.  Comply 

with requirements of Division 1.   
  2. Asbestos removal is not part of this project.  If asbestos is found, contact owner and 

comply with directions in Division 1. 
 
PART 2 - PRODUCTS 
 
Not used. 
 
PART 3 - EXECUTION 
 
 A. Demolition: 
  1. Pollution Controls: Use water sprinkling, temporary enclosures, and other suitable 

methods to limit dust and dirt rising and scattering in air to lowest practical level.  
Comply with governing regulations pertaining to environmental protection. 

   a. Do not use water when it may create hazardous or objectionable conditions 
such as ice, flooding, and pollution. 

   b. Clean adjacent structures and improvements of dust, dirt, and debris 
caused by demolition operations, as directed by Architect or governing 
authorities.  Return adjacent areas to condition existing prior to start of 
work. 

 
 B. Cutting Asphalt, Concrete and Concrete Block: Saw cut asphalt paving, concrete slabs and 

concrete block walls with approved saws at lines and levels indicated on drawings.  Saw cut 
concrete walks and curbs only if they cannot be removed to an existing control joint. 

 
 C. Capping and Abandonment: Cap all abandoned lines and conduits and drains in accordance 

with requirements of Utility Companies having jurisdiction.  Remove abandoned lines, unless 
otherwise noted. 

      
 
3.1 DISPOSAL OF DEMOLISHED MATERIALS: 
 
 A. General:  remove from site debris, rubbish, and other materials resulting from demolition 

operations and dispose in a legal manner. 
 
 
3.2 BACKFILL 
 
 A. Excavated areas associated with the removal of all substructures should be backfilled with a 

well-graded granular material having a maximum size of 2 inches and not more than 15 
percent passing a #200 sieve.  All earth materials placed in excavated areas should be 
placed in maximum eight inch loose lifts and densified to an in-place unit weight equal to 
95% of the Maximum Laboratory Density as determined by ASTM D 1557-78. 

  1. Refer to soils report for all backfilling and material placement operations. If 
discrepancies or differences arise, soils report shall take precedence in all cases 

  2. Refer to section 02200 for placement and compaction requirements. 
  
 
 END OF SECTION 02050 
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SECTION 02051 – GENERAL SITE CONSTRUCTION REQUIREMENTS 
 
 
PART 1 GENERAL  
 
 1.1 SUMMARY 
 

A. Includes But Not Limited to 
1. General procedures and requirements for Site Work. 

 
 
PART 2 PRODUCTS  -  Not Used 
 
 
PART 3 EXECUTION 
 
 3.1 PREPARATION 
 

A. Site Verification Of Conditions 
1. 48 hours minimum prior to performing any work on site, contact Dig Line to arrange for 

utility location services. 
 
3.2 PREPARATION 
 

A. Protection 
1. Spillage  - 

a. Avoid spillage by covering and securing loads when hauling on or adjacent to 
public streets or highways. 

b. Remove spillage and sweep, wash, or otherwise clean project, streets, and 
highways. 

2. Dust Control  - 
a. Take precautions necessary to prevent dust nuisance, both on-site and adjacent 

to public and private properties. 
b. Correct or repair damage caused by dust. 

3. Erosion Control  - 
a. Take precautions necessary to prevent erosion and transportation of soil 

downstream, to adjacent properties, and into on-site or off-site drainage 
systems. 

b. Install, and maintain an erosion control plan as required by local and state law. 
c. Repair and correct damage caused by erosion. 

4. Protect site from fire caused by welding, cutting, smoking, or other sources of ignition. 
 

B. If specified precautions are not taken or corrections and repairs made promptly, Owner may 
take such steps as may be deemed necessary and deduct costs of such from monies due to 
Contractor.  Such action or lack of action on Owner's part does not relieve Contractor from 
responsibility for proper protection of the Work. 

 
 3.3 REPAIR / RESTORATION 
 

A. Adjust existing covers, boxes, and vaults to grade. 
 

B. Replace broken or damaged covers, boxes, and vaults. 
 

C. Independently confirm size, location, and number of covers, boxes, and vaults which require 
adjustment. 
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 3.4 FIELD QUALITY CONTROL 
 

A. Notify Architect 48 hours prior to performing excavation or fill work. 
 

B. If work has been interrupted by weather, scheduling, or other reason, notify Architect 24 
hours minimum prior to intended resumption of grading or compacting. 

 
C. Owner reserves right to require additional testing to re-affirm suitability of completed work 

including compacted soils which have been exposed to adverse weather conditions. 
 
 

END OF SECTION 02051 
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SECTION 02110 – SITE CLEARING 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION OF WORK: 
 
 A. Extent of site clearing is shown on drawings. 
 
 B. Site clearing includes, but is not limited to: 
     1. Removal of trees and other vegetation. 
     2. Topsoil stripping. 
   3. Clearing and grubbing. 
  
 C. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division - 1 Specification sections, and the Geotechnical Information in 
Section 02200. 

 
1.2 JOB CONDITIONS: 
 
 A. Traffic:  Conduct site clearing operations to ensure minimum interference with roads, 

streets, walks, and other adjacent occupied or used facilities.  Do not close or obstruct 
streets, walks or other occupied or used facilities without permission from authorities 
having jurisdiction, Owner, and architect. 

 
 B. Protection of Existing Improvements: Provide protections necessary to prevent damage to 

existing improvements indicated to remain in place. 
  1. Protect improvements on adjoining properties and on Owner's property. 
 
 C. Improvements on Adjoining Property: Authority for performing removal and alteration work 

on property adjoining Owner's property will be obtained by Owner prior to award of 
contract. 

     1. Extent of work on adjacent property is indicated on Drawings. 
 
PART 2 - PRODUCTS 
 
 Not used. 
 
PART 3 - EXECUTION 
 
3.1 SITE CLEARING: 
 
 A. Remove trees, shrubs, grass and other vegetation, improvements, or obstructions 

interfering with installation of new construction.  Remove such items elsewhere on site or 
premises as specifically indicated. Removal includes digging out stumps and roots. 

 
 B. Topsoil:  Topsoil is defined as silt and clay surface soil found in a depth of not less than 

4".  Satisfactory topsoil is reasonably free of subsoil, clay lumps, stones, and other objects 
over 2" in diameter, and without weeds, roots, and other objectionable material. 

  1. Strip topsoil to whatever depths in which organic materials are encountered in a 
manner to prevent intermingling with underlying subsoil or other objectionable 
material. 

 
  2. Remove heavy growths of grass from areas before stripping. 
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  3. Dispose of unsuitable or excess topsoil same as waste material, herein specified. 
 
 C. Clearing and Grubbing: Clear site of trees, shrubs and other vegetation, except for those 

indicated to be left standing. 
  1. Completely remove stumps, roots, and other debris protruding through ground 

surface. 
 
  2. Fill depressions caused by clearing and grubbing operations with satisfactory soil 

material, unless further excavation or earthwork is indicated. 
 
  3. Place fill material in horizontal layers not exceeding 6" loose depth, and 

thoroughly compact to a density equal to adjacent original ground.  
  
3.2 DISPOSAL OF WASTE MATERIALS: 
 
 A. Burning is not permitted. 
 
 B. Remove and legally dispose waste materials and unsuitable and excess soil. 
 
 END OF SECTION 02110 
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SECTION 02200 - EARTHWORK 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 
 A. Sections includes earthwork. 
  1. Preparation of subgrade for building slabs, walks, docks, and pavements. 
  2. Vapor retarder, granular fill layer (drainage fill). 
  3. Backfilling of trenches within the contract limit lines, including but not limited to 

docks, planters, and walks adjacent to building. 
  4. Footings and foundation backfilll. 

  
 B. Related Sections: Excavation for Mechanical/Electrical Work: Refer to Divisions 15 and 

16 sections for excavation and backfill required in conjunction with underground 
mechanical and electrical utilities, and buried mechanical and electrical appurtenances; 
not work of this section. 

 
 C. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, and the Uniform Standard Specifications 
and applicable details for Public Works Construction from authority having jurisdiction, 
apply to work of this section. 

 
 
1.2 QUALITY ASSURANCE: 
 
 A. Codes and Standards: Perform excavation work in compliance with requirements of 

authorities having jurisdiction. 
 
 B. Testing and Inspection Service: 
  1. The owner shall engage a testing laboratory to perform soil testing, inspection 

and observation services for quality control testing during earthwork operations 
sufficient to enable Geotechnical engineer to prepare a written report that, in his 
opinion, the engineered fill has been constructed in accordance with the project 
specifications. 

   a. Coordinate scheduling of Geotechnical engineer with Owner's 
Representative to avoid delays in construction. 

 
 
1.3 SUBMITTALS: 
 
 A. Test Reports: Submit following reports directly to Owner's Representative, Contractor and 

Architect from the testing agency, with copy to Contractor: 
     1. Test reports on borrow material. 
     2. Verification of each footing subgrade. 
     3. Field density test reports. 
  4. One optimum moisture-maximum density curve for each type of soil encountered. 
  5. Report of actual unconfined compressive strength and results of bearing tests of 

each strata tested for cohesive soils.  Report results of shear angle test of 
remolded sample compacted to same density of on site material for non-cohesive 
soils. 

 
1.4 JOB CONDITIONS: 
 
 A. Site Information: Data on indicated subsurface conditions are not intended as 
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representations or warranties of accuracy or continuity between soil borings.  It is 
expressly understood that Owner will not be responsible for interpretations or conclusions 
drawn therefrom by Contractor.  Data are made available for convenience of Contractor. 

  1. Additional test borings and other exploratory operations may be made by 
Contractor at no cost to Owner. 

 
 B. Existing Utilities: Locate existing underground utilities in areas of work.  If utilities are to 

remain in place, provide adequate means of support and protection during earthwork 
operations. 

  1. Should uncharted, or incorrectly charted, piping or other utilities be encountered 
during excavation, consult utility owner immediately for directions.  Cooperate 
with owner and utility companies in keeping respective services and facilities in 
operation.  Repair damaged utilities to satisfaction of utility owner. 

  2. Do not interrupt existing utilities serving facilities occupied and used by Owner or 
others, during occupied hours, except when permitted in writing by Project 
Engineer and then only after acceptable temporary utility services have been 
provided. 

  3. Provide minimum of 48-hour notice to Owner's Representative, and receive 
written notice to proceed before interrupting any utility. 

  4. Demolish and completely remove from site existing underground utilities indicated 
to be removed.  Coordinate with utility companies for shut-off of services if lines 
are active. 

 
 
 C. Use of Explosives: 
  1. The use of explosives is not permitted.  
 D. Protection of Persons and Property: Barricade open excavations occurring as part of this 

work and post with warning lights. 
  1. Operate warning lights as recommended by authorities having jurisdiction. 
  2. Protect structures, utilities, sidewalks, pavements, and other facilities from 

damage caused by settlement, lateral movement, undermining, washout and 
other hazards created by earthwork operations. 

 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
 A. Definitions: 
  1. Subbase Material: Naturally or artificially graded mixture of natural or crushed 

gravel, crushed stone, crushed slag, natural or crushed sand to be placed under 
aggregate base course. 

  2. Drainage Fill: Washed, evenly graded mixture of crushed stone, or crushed or 
uncrushed gravel, with 100% passing a 1" sieve and not more than 5% passing a 
No. 4 sieve. 

  3. Backfill and Fill Materials: Satisfactory soil materials, native or imported materials, 
 free of clay, rock or gravel larger than 2" in any dimension, debris, waste, frozen 
materials, vegetable and other deleterious matter. Refer to soils report which 
takes precedence in material specifications in all instances. 

   a. Structural fill: Well graded non-expansive granular material having a 
maximum size of 2" and not more than 15%, passing a #200 sieve, and a 
minimum dry density of at least 100 pounds per cubic foot (pcf). 

   b. Natural soils meeting the requirements for structural fill may be used as 
structural fill. 

c. Pipe zone materials shall not be larger than 2” in any dimension for 
reinforced concrete pipe and ductile iron pipe.  For PVC or other soft 
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pipes the maximum dimension for pipe zone backfill shall be ¾”.  
d. Drain rock: Gap graded non-expansive washed gravel having a maximum 

size of 1” with as little as practical quantity passing a #200 sieve, and a 
minimum dry density if at least 100 pounds per cubic foot (pcf). 

  4. Filter Fabric: Mirafi 140N or engineer approved equal. 
5. Geofabric: Mirafi 600X or engineer approved equal 

   
 
 
PART 3 - EXECUTION 
 
3.1 EXCAVATION: 
 

A. Unclassified Excavation: Excavation to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered, including rock, soil materials, and 
obstructions. 

 
 B. Unauthorized excavation consists of removal of materials beyond indicated subgrade 

elevations or dimensions without specific direction of Architect.  Unauthorized excavation, 
as well as remedial work directed by Architect, shall be at Contractor's expense. 

  1. Under footings, foundation bases, or retaining walls, fill unauthorized excavation 
by extending indicated bottom elevation of footing or base to excavation bottom, 
without altering required too elevation.  Lean concrete fill may be used to bring 
elevations to proper position, when acceptable to Engineer. 

 
  2. Elsewhere, backfill and compact unauthorized excavations as specified for 

authorized excavations of same classification, unless otherwise directed by 
Engineer. 

 
 C. Additional Excavation: When excavation has reached required subgrade elevations, notify 

Owner's Representative who will make an inspection of conditions. 
  1. If unsuitable bearing materials are encountered at required subgrade elevations, 

carry excavations deeper and replace excavated material as directed. 
  2. Removal of unsuitable material and its replacement as directed will be paid on 

basis of contract conditions relative to changes in work. 
 
 D. Stability of Excavations:  Slope sides of excavations to comply with local codes and 

ordinances having jurisdiction.  Shore and brace where sloping is not possible because of 
space restrictions or stability of material excavated. 

  1. Maintain sides and slopes of excavations in safe condition until completion of 
backfilling. 

 
 E. Shoring and Bracing: Provide materials for shoring and bracing, such as sheet piling, 

uprights, stringers and cross-braces, in good serviceable condition. 
  1. Establish requirements for trench shoring and bracing to comply with local codes 

and authorities having jurisdiction. 
  2. Maintain shoring and bracing in excavations regardless of time period 

excavations will be open.  Carry down shoring and bracing as excavation 
progresses. 

 
 F. Dewatering:  Prevent surface water and subsurface or groundwater from flowing into 

excavations and from flooding project site and surrounding area. 
  1. Do not allow water to accumulate in excavations.  Remove water to prevent 

softening of foundation bottoms, undercutting footings, and soil changes 
detrimental to stability of subgrades and foundations.  Provide and maintain 
pumps, well points, sumps, suction and discharge lines, and other dewatering 
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system components necessary to convey water away from excavations. 
  2. Establish and maintain temporary drainage ditches and other diversions outside 

excavation limits to convey rain water and water removed from excavations to 
collecting or run-off areas.  Do not use trench excavations as temporary drainage 
ditches. 

 
 G. Material Storage: Stockpile satisfactory excavated materials where directed, until required 

for backfill or fill.  Place, grade and shape stockpiles for proper drainage. 
  1. Locate and retain soil materials away from edge of excavations.  Do not store 

within drip line of trees indicated to remain. 
  2. Dispose of excess soil material and waste materials as herein specified. 
  3. Sand shall be dry and protected as required. 
 
 H. Excavation for Structures: Conform to elevations and dimensions shown within a 

tolerance of plus or minus 0.10', and extending a sufficient distance from footings and 
foundations to permit placing and removal of concrete formwork, installation of services, 
other construction, and for inspection. 

  1. Do not disturb bottom of excavation.  Excavate by hand to final grade just before 
concrete reinforcement is placed.  Trim bottoms to required lines and grades to 
leave solid base to receive other work. 

 
 I. Excavation for Pavements: Cut surface under pavements to comply with cross-sections, 

elevations grades as shown. 
 
 J. Excavation for Trenches: Dig trenches to the uniform width required for particular item to 

be installed.  Provide 6" to 9" minimum clearance on both sides of pipe or conduit. 
  1. Excavate trenches to depth indicated or required.  Carry depth of trenches for 

piping to establish indicated flow lines and invert elevations.  Beyond building 
perimeter, keep bottoms of trenches sufficiently below finish grade to avoid 
freeze-ups. 

  2. Where rock is encountered, carry excavation 6" below required elevation and 
backfill with a 6" layer of crushed stone or gravel prior to installation of pipe. 

  3. For pipes or conduit 5" or less in nominal size and for flat- bottomed multiple-duct 
conduit units, do not excavate beyond indicated depths.  Hand excavate bottom 
cut to accurate elevations and support pipe or conduit on undisturbed soil. 

  4. For pipes or conduit 6" or larger in nominal size, tanks and other 
mechanical/electrical work indicated to receive subbase, excavate to subbase 
depth or, if not otherwise indicated, to 6" below bottom of work to be supported. 

  5. Except as otherwise indicated, excavate for exterior water- bearing piping (water, 
steam, condensate, drainage) so top of piping is not less than 4’ below finished 
grade or to local standards whichever is deeper. 

  6. Grade bottoms of trenches as indicated, notching under pipe bells to provide solid 
bearing for entire body of pipe. 

  7. Backfill trenches with concrete where trench excavations pass within 18" of 
column or wall footings and which are carried below bottom of such footings, or 
which pass under wall footings.  Place concrete to level of bottom of adjacent 
footing. 

   a. Refer to Section 03300 for concrete requirements. 
  8. Do not backfill trenches until tests and inspections have been made and 

backfilling authorized by Owner's Representative.  Use care in backfilling to avoid 
damage or displacement of pipe systems. 

  9. For piping or conduit less than 18" below surface of roadways, provide 4" thick 
concrete base slab support.  After installation and testing of piping or conduit, 
provide minimum 4" thick encasement (sides and top) of concrete prior to 
backfilling or placement of roadway subbase. 
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 K. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric 
temperature is less than 35 degrees F.  

 
 
3.2 COMPACTION: 
 
 A. Control soil compaction during construction providing minimum percentage of density 

specified for each area classification indicated below. 
 
 B. Percentage of Maximum Density Requirements: Compact soil to not less than the 

following percentages of maximum dry density for soils which exhibit a well-defined 
moisture density relationship (cohesive soils) determined in accordance with ASTM D 
1557; and not less than the following percentages of relative density, determined in 
accordance with ASTM D 2049, for soils which will not exhibit a well-defined 
moisture-density relationship (cohesionless soils). In all cases the specific soils report for 
the project takes precedence. 

  1. Structures, Building Slabs and Steps, Pavements: Compact top 12" of subgrade 
and each layer of backfill or fill material at 95% maximum dry density for cohesive 
material or 95% relative dry density for cohesionless material.  Scarify and 
moisture condition to within 3% of optimum moisture and recompact subgrade. 

  2. Lawn or Unpaved Areas: Compact top 6" of subgrade and each layer of backfill or 
fill material at 85% maximum dry density for cohesive materials and 90% relative 
dry density for cohesionless soils.  

  3. Walkways:  Compact top 6" of subgrade and each layer of backfill or fill material 
at 90% maximum dry density for cohesive material or 95% relative dry density for 
cohesionless material.  

   
 C. Moisture Control: Uniformly apply water to soil material in manner to prevent free water 

appearing on surface during or subsequent to compaction operations. 
  1. Remove and replace, or scarify and air dry, soil material that is too wet to permit 

compaction to specified density.  
  2. Soil material that has been removed because it is too wet to permit compaction 

may be stockpiled or spread and allowed to dry. Assist drying by discing, ripping, 
harrowing or pulverizing until moisture content is reduced to a satisfactory value. 

 
 
3.3 BACKFILL AND FILL: 
 
 A. General:  Place acceptable soil material in layers to required subgrade elevations, for 

each area classification listed below. 
  1. In excavations, use satisfactory excavated or borrow material. 
  2. Under grassed areas, use satisfactory excavated or borrow material. 
  3. Under walks and pavements, use subbase material or satisfactory excavated or 

borrow material, or combination of both. 
  4. Under steps, use subbase material. 
  5. Under building slabs, use drainage fill material or free draining gravel, (less than 

10% passing No. 4 sieve and less than 2% passing No. 200 sieve). 
  6. Under piping and conduit, use subbase material where subbase is indicated 

under piping or conduit, shape to fit bottom of pipe. 
 
 B. Backfill excavations as promptly as work permits, but not until completion of the following: 
     1. Acceptance of construction below finish grade including, where applicable, damp 

proofing, waterproofing, and perimeter insulation. 
  2. Inspection, testing, approval, and recording locations of underground utilities. 
      Removal of concrete formwork. 
  3. Removal of shoring and bracing, and backfilling of voids with satisfactory 
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materials.  Cut off temporary sheet piling driven below bottom of structures and 
remove in manner to prevent settlement of the structure or utilities, or leave in 
place if required. 

     4. Removal of trash and debris. 
  5. Permanent or temporary horizontal bracing is in place on horizontally supported 

walls. 
  6. Ground Surface Preparation: Remove vegetation, debris, unsatisfactory soil 

materials, obstructions, and deleterious materials from ground surface prior to 
placement of fills. Plow, strip, or break-up sloped surfaces steeper than 1 vertical 
to 4 horizontal so that fill material will bond with existing surface. 

  7. When existing ground surface has a density less than that specified under 
"Compaction" for particular area classification, break up ground surface, 
pulverize, moisture-condition to optimum moisture content, and compact to 
required depth and percentage of maximum density. 

 
 C. Placement and Compaction: Place backfill and fill materials in layers not more than 8" in 

loose depth for material compacted by heavy compaction equipment, and not more than 
4" in loose depth for material compacted by hand-operated tampers. 

  1. Before compaction, moisten or aerate each layer as necessary to provide 
optimum moisture content.  Compact each layer to required percentage of 
maximum dry density or relative dry density for each area classification.  Do not 
place backfill or fill material on surfaces that are muddy, frozen, or contain frost or 
ice.  

  2. Place backfill and fill materials evenly adjacent to structures, piping or conduit to 
required elevations. Take care to prevent wedging action of backfill against 
structures or displacement of piping or conduit by carrying material uniformly 
around structure, piping or conduit to approximately same elevation in each lift. 

 
 D. Vapor retarder installation: Place vapor retarder sheeting in position with longest 

dimension parallel with direction of pour. 
  1. Lap joints 6 inches and seal with manufacturer's recommended mastic or 

pressure-sensitive tape. 
 
 
3.4 GRADING: 
 
 A. Uniformly grade areas within contract limits under this section, including adjacent 

transition areas.  Smooth finished surface within specified tolerances, compact with 
uniform levels or slopes between points where elevations are indicated, or between such 
points and existing grades.  

 
 B. Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from 

structures and to prevent ponding. 
 
 C. Finish surfaces free from irregular surface changes, and as follows: 
  1. Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more than 

1/2" above or below required subgrade elevations. 
  2. Walks:  Shape surface of areas under walks to line, grade and cross-section, with 

finish surface not more than 1/2" above or below required subgrade elevation. 
  3. Pavements: Shape surface of areas under pavement to line, grade and 

cross-section, with finish surface not more than 1/2" above or below required 
subgrade elevation. 

  4. Grading Surface of Fill Under Building Slabs: Grade smooth and even, free of 
voids, compacted as specified, and to required elevation.  Provide final grades 
within a tolerance of 1/2" when tested with a 10' straightedge. 

  5. Compaction:  After grading, compact subgrade surfaces to the depth and 
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indicated percentage of maximum or relative density for each area classification. 
 
 
 
 
3.5 PAVEMENT SUBBASE COURSE: 
 
 A. Subbase course consists of placing subbase material, in layers of specified thickness, 

over subgrade surface to support a pavement base course.  Subbase thickness shall not 
be less than 6-inches.  Recycled asphalt can be used crushed to match gradation 
requirements.  

      
 B. Grade Control: During construction, maintain lines and grades including crown and 

cross-slope of subbase course. 
    
 C. Shoulders: Place shoulders along edges of subbase course to prevent lateral movement.  

Construct shoulders of acceptable soil materials, placed in such quantity to compact to 
thickness of each subbase course layer.  Compact and roll at least a 12" width of shoulder 
simultaneously with compacting and rolling of each layer of subbase course. 

 
 D. Placing:  Place subbase course material on prepared subgrade in layers of uniform 

thickness, conforming to indicated cross-section and thickness.  Maintain optimum 
moisture content for compacting subbase material during placement operations. 

  1. When a compacted subbase course is to be 6" thick or less, place material in a 
single layer.  When more than 6" thick, place material in equal layers, except no 
single layer more than 6" or less than 3" in thickness when compacted.  

 
 
3.6 FIELD QUALITY CONTROL 
 
 A. Quality Control Testing During Construction: All natural grades to be retained, all areas of 

cut and all areas of controlled fill or backfill shall be field tested by the testing laboratory 
for moisture content and density for compliance with specified values.  Allow testing 
service to inspect subgrade and fill layers before further construction work is performed. 

  1. Perform optimum moisture-maximum density determinations for each different 
type of soil encountered in accordance with ASTM 1557. 

 
  2. Perform field density tests in accordance with ASTM D 1556   (sand cone 

method) or ASTM D 2167 (rubber balloon method), ASTM D 2922 (nuclear 
method) or AASHTO T- 99, as applicable. 

 
 B. Testing:  The number of tests performed shall be at the discretion of the testing laboratory 

except the number of field tests performed shall not be less than the minimum described 
below: 

  1. Within the building area, perform one test for every 1,000 square feet of fill per lift. 
  2. Paved Areas:   
   Minimum of one compaction test for every 10,000 square feet of fill (per lift), 

natural grade or cut. 
  3. Trenches:  (Footings, etc.): 
   Minimum of 1 compaction test for each lift each 100 linear feet. 
  4. Perform test to verify minimum bearing capacity requirements at each column or 

spot footing. 
5. Continuous Foundation: 

Minimum of 1 compaction test per lift per each 100 linear feet 
6. Curbs, Gutters and Ramps: 

Minimum of 1 test per lift per each 250 linear feet 
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7. Exterior Slabs: 
Minimum of 1 compaction test per each 2,000 square feet. 
 
 
 

 
3.7 MAINTENANCE: 
 
 A. Protect newly graded areas from traffic and erosion.  Keep free of trash and debris. 
  1. Repair and re-establish grades in settled, eroded, and rutted areas too specified 

tolerances. 
 
 B. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by 

subsequent construction operations or adverse weather, scarify surface, re-shape, and 
compact to required density prior to further construction. 

 
 C. Settling:  Where settling is measurable or observable at excavated areas during general 

project warranty period, remove surface (pavement, lawn or other finish), add backfill 
material, compact, and replace surface treatment.  Restore appearance, quality, and 
condition of surface or finish to match adjacent work, and eliminate evidence of 
restoration to greatest extent possible. 

 
3.8 DISPOSAL OF EXCESS AND WASTE MATERIALS: 
 
 A. Removal to Designated Areas on Owner's Property: Transport acceptable excess 

excavated material to designated soil storage areas on Owner's property. Stockpile soil or 
spread as directed by Architect. 

 
 B. Removal from Owner's Property: Remove waste materials, including unacceptable 

excavated material, trash and debris, and dispose of it off Owner's property. 
   
 END OF SECTION 02200 
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SECTION 02513 – ASPHALT CONCRETE PAVING 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY: 
 
 A. Section includes asphalt concrete paving work.  
 
 B. Related Sections: Prepared aggregate subbase is specified in earthwork section. 
   
 
1.2 SUBMITTALS: 
 
 A. Material Certificates: Provide copies of materials certificates signed by material producer 

and Contractor, certifying that each material item complies with, or exceeds, specified 
requirements. 

 
 
1.3 QUALITY ASSURANCE: 
 
 A. Codes and Standards: Comply with State highway or transportation department standard 

specifications, latest edition, and with local governing regulations if more stringent than 
herein specified. 

 
 
1.4 SITE CONDITIONS: 
 
 A. Weather Limitations: Apply prime and tack coats when ambient temperature is above 50 

deg.F (10 deg.C), and when temperature has not been below 35 deg.F (1 deg.C) for 12 
hours immediately prior to application.  Do not apply when base is wet or contains an 
excess of moisture. 

  1. Construct asphalt concrete surface course when atmospheric temperature is 
above 50 deg.F (4 deg.C), and when base is dry.  Base course may be placed 
when air temperature is above 30 deg. F (-1 deg.C) and rising.  

 
 B. Grade Control: Establish and maintain required lines and elevations. 
 
 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS: 
 
  A. Use locally available materials and gradations, which exhibit a satisfactory record 

of previous installations. 
 
 B. Base Course Aggregate: Sound, non-expansive angular crushed stone, crushed gravel, 

or crushed slag, sand, stone or slag screenings, 3/4" Gradation minimum, 1-1/2” 
Gradation maximum (see chart below).  Recycled asphalt can also be used for road base 
if crushed to meet the gradation table in 2.1.C. 

  1. Uncrushed gravel may be used in base course mixture if required to suit local 
material availability. 
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 C. Gradation Table – The following table from the 2007 APWA presents the gradation 
options.  The gradation shall be labeled to meet precisely one of the specifications. 

 

US 
Sieve 
Size 

Grading Band Limits Target 
Tolerance 
Percent Grade 1-1/2 Grade 1 Grade 3/4 

1-1/2" 100 - - - 
1" 90 - 100 100 - - 

3/4" 70 - 85 - 100* +/- 9 
1/2" 65 - 80 79 - 91 - +/- 9 
3/8" 55 - 75 - 78 - 92 +/- 9 

No. 4 40 - 65 49 - 61 55 - 67 +/- 7 
No. 16 25 - 40 27 - 35 28 - 38 +/- 5 
No. 200 7 - 11 7 - 11 7 - 11 +/- 3 

   *Tolerance not applicable on ¾” sieve for ¾” gradation. 
 
 D. Base Course Thickness: to be not less than 8-inches and as shown on detail sheet. 
 
 E. Surface Course Aggregate: Crushed stone, crushed gravel, crushed slag, and 

sharp-edged natural sand. 
 
 F. Sand prepared from stone, blast-furnace slag, or gravel, or combinations thereof may be 

used if required to suit local material availability. 
 
 G. Mineral Filler: Rock or slag dust, hydraulic cement, or other inert material complying with 

AASHTO M 17 (ASTM D 242). 
 
 H. Asphalt Cement:  AASHTO M 226 (ASTM D 3381) for viscosity-graded material and 

AASHTO M 20 (ASTM D 946) for penetration-graded material.  
 
  I. Prime Coat: Cut-back asphalt type; AASHTO M 82 (ASTM D 2027) MC-30, MC-70 or 

MC-250. 
 
 J. Tack Coat: Emulsified asphalt, AASHTO M 140 (ASTM D 997) or M 208 (D 2397); SS-1 

SS-1h, CSS-1 or CSS-1h, diluted with one part water to one part emulsified asphalt. 
 
  
2.2 ASPHALT-AGGREGATE MIXTURE: 
 
 A. Provide plant-mix, hot-laid asphalt-aggregate mixture complying with ASTM D 3515 and 

as recommended by local paving authorities to suit project conditions. 
 

B. Provide minimum compacted asphalt thickness of 5-inches and as shown on detail sheet. 
 Place asphalt in two lifts with a minimum thickness of not less than 1.5”.  Do not exceed a 
compacted thickness of 3-inches per lift. 

 
 C. The percentage of bituminous material by weight added to aggregate will be between 4% 

and 7% of the weight of the bituminous mixture.  Aggregate gradation shall be as follows: 
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                Ideal Gradation    
  Sieve Size (Percent Passing)  Tolerance       
 
  3/4"       100          
  1/2"         91                                          +/- 5 
  3/8”          83    +/- 8 
  No. 4           54    +/- 8   
  No. 16         28     +/- 6 
  No. 50         17     +/- 6 
  No. 200         5      +/- 2 
 
 
PART 3 - EXECUTION 
 
3.1 SURFACE PREPARATION: 
 
 A. Remove loose material from compacted base coarse surface immediately before applying 

herbicide treatment or prime coat. 
  1. Proof roll prepared base coarse surface to check for unstable areas and areas 

requiring additional compaction. 
 
  2. Notify Engineer of unsatisfactory conditions.  Do not begin paving work until 

deficient base coarse areas have been corrected and are ready to receive paving. 
 
 B. Herbicide Treatment: Not used. 
 
 C. Prime Coat: Not used. 
 
 D. Tack Coat: Apply to contact surfaces of previously constructed asphalt or Portland 

Cement Concrete and surfaces abutting or projecting into asphalt concrete pavement.  
Distribute at rate of 0.05 to 0.15 gal. per sq. yd. of surface. 

  1. Allow drying until at proper condition to receive paving. 
 
  2. Exercise care in applying bituminous materials to avoid smearing on adjoining 

concrete surfaces.  Remove or clean damaged surfaces at discretion of architect. 
 
 
3.2 PLACING MIX: 
 
 A. General:  Place asphalt concrete mixture on prepared surface, spread and strike-off.  

Spread mixture at minimum temperature of 225 deg.F (107 deg.C).  Place inaccessible 
and small areas by hand.  Place each course to required grade, cross-section, and 
compacted thickness. 

 
 B. Paver Placing: Place in strips not less than 10' wide, unless otherwise acceptable to 

Engineer.  After first strip has been placed and rolled, place succeeding strips and extend 
rolling to overlap previous strips.  Complete base course for a section before placing 
surface course.    

 
 C. Joints:  Make joints between old and new pavements or between successive days' work, 

to ensure continuous bond between adjoining work.  Construct joints to have same 
texture, density and smoothness as other sections of asphalt concrete course.  Clean 
contact surfaces and apply tack coat. 

 
 D. Asphalt adjacent to concrete curb and gutter, concrete waterways, catch basins  or other 
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drainage structures shall be compacted to an elevation of 1/4 inch above adjacent 
drainage structure (edge of concrete) except open face curb and gutter.  Place asphalt 
even with the lip on open face curb and gutter. 

 
 
3.3 COMPACTION:  
 
 A. Percentage of Maximum Density Requirements: Compact asphalt to not less than 95% of 

maximum laboratory density determined in accordance with ASTM D-2726-83 or 
ASTM D-1188-83.  

 
 
3.4 ROLLING: 
 
 A. General:  Begin rolling when mixture will bear roller weight without excessive 

displacement. 
  1. Compact mixture with hot hand tampers or vibrating plate compactors in areas 

inaccessible to rollers. 
 
 B. Breakdown Rolling: Accomplish breakdown or initial rolling immediately following rolling of 

joints and outside edge.  Check surface after breakdown rolling, and repair displaced 
areas by loosening and filling, if required, with hot material. 

 
 C. Second Rolling: Follow breakdown rolling as soon as possible, while mixture is hot.  

Continue second rolling until mixture has been thoroughly compacted. 
 
 D. Finish Rolling: Perform finish rolling while mixture is still warm enough for removal of roller 

marks.  Continue rolling until roller marks are eliminated and course has attained 
maximum density. 

 
 E. Patching:  Remove and replace paving areas mixed with foreign materials and defective 

areas.  Cut-out such areas and fill with fresh, hot asphalt concrete.  Compact by rolling to 
maximum surface density and smoothness. 

 
 F. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has 

cooled and hardened, or 24 hours, whichever is longer. 
  
 G. Erect barricades to protect paving from traffic until mixture has cooled enough not to 

become marked. 
 
 
3.5 FIELD QUALITY CONTROL: 
 
 A. Test in-place asphalt concrete courses for compliance with requirements for thickness 

and surface smoothness.  Repair or remove and replace unacceptable paving as directed 
by Engineer. 

 
 B. Thickness:  In-place compacted thickness will not be acceptable if exceeding following 

allowable variation from required thickness: 
    1. Base Course: 1/2-inch, plus or minus. 
 
    2. Surface Course: 1/4-inch, plus or minus. 
 
 C. Base Course Testing: Owner shall employ testing laboratory to perform at least one 

density test on aggregate base course for each 200 c.y. (1200 s.y. at 6-inch) of material 
placed. 
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 D. Asphalt Testing: Owner shall employ testing laboratory to perform at least one (1) coring 

sample of asphalt taken for every 100 C.Y. (1200 S.Y. at 3-inches) of asphalt installed to 
verify asphalt density, temperature and thicknesses are in conformance with 
specifications.  The testing agency shall locate coring sites for owner.  The asphalt 
contractor is responsible for repair of core holes.  Owner shall employ testing laboratory to 
provide laboratory testing for materials check on bituminous materials, including but not 
limited to: gradation, extraction, compaction, marshall density, stability, flow and % AC. 

 
 E. Surface Smoothness: Test finished surface of each asphalt concrete courses for 

smoothness, using 10-foot straightedge applied parallel with, and at right angles to 
centerline of paved area.  Surfaces will not be acceptable if exceeding the following 
tolerances for smoothness. 

    1. Base Course Surface: 1/4-inch. 
    2. Wearing Course Surface: 3/16-inch. 
  3. Check surface areas at intervals as directed by Engineer. 
 
 
 END OF SECTION 02513 
 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 

 
PORTLAND CEMENT CONCRETE PAVING 02514 - 1 

 

SECTION 02514 – PORTLAND CEMENT CONCRETE PAVING 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 
 A. Section includes Portland cement concrete paving  
  1. Concrete Pavement 

2. Valve Box Collars 
3. Concrete Pads 

 
 B. Related Sections:   
  1. Prepared subbase is specified in "Earthwork" section. 
  2. Concrete and related materials are specified in Division 3. 
  3. Joint fillers and sealers are specified in Division 7. 
 
 
1.2 QUALITY ASSURANCE: 
 
 A. Codes and Standards: Comply with local governing regulations if more stringent than 

herein specified. 
 
 
1.3 SUBMITTALS: 
 
 A. Furnish samples, manufacturer's product data, test reports, and materials certifications as 

required in referenced sections for concrete and joint fillers and sealers. 
 
 
1.4 JOB CONDITIONS: 
 
 A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 

construction activities. 
  1. Use flaggers, barricades, warning signs and warning lights as required.      
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURER: 
 
 A. Acceptable Manufacturers: Subject to compliance with requirements, provide products of 

one of the following: 
 
  1. Curing Compound: 
   a. "A-H 3 Way Sealer"; Anti-Hydro Waterproofing Co. 
   b. "Ecocure"; Euclid Chemical Co. 
   c. "Sure Cure"; Kaufman Products Inc. 
   d. "Kure-N-Seal"; Sonneborn-Contech. 
   e. "L&M Cure"; L & M Construction Chemicals. 
 
  2. Bonding Compound: 
   a. "J-40 Bonding Agent"; Dayton Superior Corp. 
          b. "Everbond"; L & M Construction Co. 
          c. "Sonocrete"; Sonneborn-Contech. 
          d. "Acrylic Bondcrete"; The Burke Co. 
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  3. Bonding Adhesive: 
           a. "Epoxtite"; A.C. Horn.  
          b. "Edoco 2118 Epoxy Adhesive"; Edoco Technical Prod. 
          c. "Silkadur Hi-Mod"; Sika Chemical Corp. 
          d. "Euco Epoxy 463 or 615"; Euclid Chemical Co. 
          e. "Patch and Bond Epoxy"; The Burke Co. 
          f. "Sure-Poxy"; Kaufman Products Inc. 
 
 
2.2 MATERIALS 
 
 A. Forms:  Steel, wood, or other suitable material of size and strength to resist movement 

during concrete placement and to retain horizontal and vertical alignment until removal.   
  1. Forms shall be straight free of distortion and defects. 
     2. Use flexible spring steel forms or laminated boards to form radius bends as 

required.  
  3. Coat forms with a non-staining form release agent that will not discolor or deface 

surface of concrete. 
 
 B. Joint Dowel Bars: Plain steel bars, ASTM A 615, Grade 60.  Cut bars true to length with 

ends square and free of burrs. 
  1. Metal Expansion Caps: Furnish on one end of each dowel bar in expansion joints. 

 Design caps with one end closed and a minimum length of 3" to allow bar 
movement of not less than 1", unless otherwise indicated. 

 
 C. Concrete Materials: Comply with requirements of applicable Division 3 sections for 

concrete materials, admixtures, bonding materials, curing materials, and others as 
required. 

 
 D. Expansion Joint Materials: Comply with requirements of applicable Division 7 sections for 

preformed expansion joint fillers and sealers. 
 
 E. Anti-Spalling Compound: 50% (by volume) boiled linseed oil and 50% (by volume) mineral 

spirits, complying with AASHTO M-233. 
 
 F. Liquid-Membrane Forming Curing Compound: Complying with ASTM C 309, Type I, Class 

A unless other type acceptable to Architect.  Moisture loss not more than 0.055 gr./sq. cm. 
when applied at 200 sq. ft./gal. 

 G. Bonding Compound: Polyvinyl acetate or acrylic base, rewettable type. 
 
 H. Epoxy Adhesive: ASTM C 881, two component material suitable for use on dry or damp 

surfaces.  Provide material "Type", "Grade", and "Class" to suit project requirements. 
 
 
2.3 CONCRETE MIX, DESIGN AND TESTING: 
 
 A. Comply with requirements of applicable Division 3 sections for concrete mix design, 

sampling and testing, and quality control, and as herein specified. 
 
 B. Design mix to produce standard-weight concrete consisting of portland cement, 

aggregate, water-reducing or high-range water- reducing admixture (super-plasticizer), 
air-entraining admixture and water to produce the following properties: 

     1. Compressive Strength: 4000 psi, minimum at 28 days. 
     2. Slump Range: 8" for concrete containing HRWR admixture (super-plasticizer); 3" 

for other concrete. 
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  3. Air Content:  5% to 8%. 
 
PART 3 - EXECUTION 
 
3.1 SURFACE PREPARATION: 
 
 A. Remove loose material from compacted subbase surface immediately before placing 

concrete. 
 
 B. Proof-roll prepared subbase surface to check for unstable areas and re-compact as 

required.  Do not begin paving work until such conditions have been corrected and are 
ready to receive paving. 

 
 
3.2 FORM CONSTRUCTION: 
 
 A. Set forms to required grades and lines, rigidly braced and secured.  Install sufficient 

quantity of forms to allow continuous progress of work and so that forms can remain in 
place at least 24 hours after concrete placement. 

 
 B. Check completed formwork for grade and alignment to following tolerances: 
     1. Top of forms not more than 1/8" in 10'. 
     2. Vertical face on longitudinal axis, not more than 1/4" in 10'. 
  3. Clean forms after each use, and coat with form release agent as often as required 

to ensure separation from concrete without damage. 
 
 
3.3 CONCRETE PLACEMENT: 
 
 A. Comply with requirements of Division 3 sections for mixing and placing concrete, and as 

herein specified. 
 
 B. Do not place concrete until subbase and forms have been checked for line and grade.  

Moisten subbase if necessary to provide a uniform dampened condition at time concrete 
is placed.   

 
 C. Place concrete using methods which prevent segregation of mix. Consolidate concrete 

along face of forms and adjacent to transverse joints with internal vibrator.  Keep vibrator 
away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels 
for hand-spreading and consolidation. Consolidate with care to prevent dislocation of 
reinforcing, dowels, and joint devices. 

 
  1. Use bonding agent at locations where fresh concrete is placed against hardened 

or partially hardened concrete surface. 
  2. Deposit and spread concrete in a continuous operation between transverse joints, 

as far as possible.  If interrupted for more than 1/2-hour, place a construction 
joint. 

  3. When adjacent pavement lanes are placed in separate pours, do not operate 
equipment on concrete until pavement has attained sufficient strength to carry 
loads without injury. 

 
 
3.4 JOINTS: 
 
 A. Construct expansion, weakened-plane (contraction), and construction joints true-to-line 

with face perpendicular to surface of concrete.  Construct transverse joints at right angles 
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to the centerline, unless otherwise indicated. 
  4. When joining existing structures, place transverse joints to align with previously 

placed joints, unless otherwise indicated. 
 
 B. Weakened-Plane (Contraction) Joints: Provide weakened-plane (contraction) joints, 

sectioning concrete into areas 12 ft. wide by 12 ft. long unless shown on drawings.  
Construct weakened-plane joints for a depth equal to at least 1/4 concrete thickness, as 
follows: 

 
 C. Tooled Joints: Form weakened-plane joints in fresh concrete by grooving top portion with 

a recommended cutting tool and finishing edges with a jointer. 
 
 D. Sawed Joints: Form weakened-plane joints using powered saws equipped with 

shatterproof abrasive or diamond-rimmed blades.  Cut joints into hardened concrete as 
soon as surface will not be torn, abraded, or otherwise damaged by cutting action. 

 
 E. Inserts:  Use embedded strips of metal or sealed wood to form weakened-plane joints.  

Set strips into plastic concrete and carefully remove strips after concrete has hardened. 
 
 F. Construction Joints: Place construction joints at end of placements and at locations where 

placement operations are stopped for a period of more than 1/2-hour, except where such 
pours terminate at expansion joints. Construct joints as shown or, if not shown, use 
standard metal keyway-section forms. 

 
 G. Expansion Joints: Provide premolded joint filler for expansion joints abutting concrete 

curbs, catch basins, manholes, inlets, structures, walks and other fixed objects, unless 
otherwise indicated. 

  1. Locate expansion joints at 50' o.c. for each pavement lane, unless otherwise 
indicated. 

  2. Extend joint fillers full-width and depth of joint, and not less than 1/2" or more than 
1" below finished surface where joint sealer is indicated. 

  3. Furnish joint fillers in one-piece lengths for full width being placed, wherever 
possible.  Where more than one length is required, lace or clip joint filler sections 
together. 

  4. Protect top edge of joint filler during concrete placement with a metal cap or other 
temporary material.  Remove protection after concrete has been placed on both 
sides of joint.  

 
 H. Fillers and Sealants: Comply with the requirements of applicable Division 7 sections for 

preparation of joints, materials, installation, and performance. 
 
3.5 CONCRETE FINISHING: 
 
 A. After striking-off and consolidating walkway concrete, smooth surface by screeding and 

floating.  At parking and driveway concrete, smooth surface by bull-float only.  Use hand 
methods only where mechanical floating is not possible.  Adjust floating to compact 
surface and produce uniform texture. 

 
 B. After floating, test surface for trueness with a 10' straightedge.  Distribute concrete as 

required to remove surface irregularities, and refloat repaired areas to provide a 
continuous smooth finish. 

 
 C. Work edges of slabs, gutters, back top edge of curb, and formed joints with an edging 

tool, and round to 1/2" radius, unless otherwise indicated.  Eliminate tool marks on 
concrete surface.  

 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 

 
PORTLAND CEMENT CONCRETE PAVING 02514 - 5 

 

 D. After completion of floating and troweling when excess moisture or surface sheen has 
disappeared, complete surface finishing, as follows:  

  1. Broom finish, by drawing a fine-hair broom across concrete surface, 
perpendicular to line of traffic. Repeat operation if required to provide a fine line 
texture acceptable to Architect. 

  2. On inclined slab surfaces, provide a coarse, non-slip finish by scoring surface 
with a stiff-bristled broom, perpendicular to line of traffic. 

  3. Do not remove forms for 24 hours after concrete has been placed.  After form 
removal, clean ends of joints and point-up any minor honeycombed areas.  
Remove and replace areas or sections with major defects, as directed by 
Architect. 

 
3.6 CURING: 
 
 A. Protect and cure finished concrete paving, complying with applicable requirements of 

Division 3 sections.  Use membrane- forming curing and sealing compound or approved 
moist-curing methods. 

 
 B. Anti-Spalling Treatment: A second coat of curing and sealing compound may be used or 

an anti-spalling compound applied over concrete cured by continuous moist curing 
methods.  Apply compounds to concrete surfaces no sooner than 28 days after 
placement, to clean, dry concrete free of oil, dirt, and other foreign material. Apply curing 
and sealing compound at a maximum coverage rate of 300 sq. ft./gallon.  Apply 
anti-spalling compound in two sprayed applications.  First application at rate of 40 sq. yds. 
per gal; second application, 60 sq. yds. per gallon.  Allow complete drying between 
applications.   

 
3.7 REPAIRS AND PROTECTIONS: 
 
 A. Repair or replace broken or defective concrete, as directed by Architect. 
 
 B. Drill test cores where directed by Architect, when necessary to determine magnitude of 

cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with 
portland cement concrete bonded to pavement with epoxy adhesive.    

 
 C. Protect concrete from damage until acceptance of work.  Exclude traffic from pavement 

for at least 14 days after placement.  When construction traffic is permitted, maintain 
pavement as clean as possible by removing surface stains and spillage of materials as 
they occur. 

  1. Sweep concrete pavement and wash free of stains, discolorations, dirt and other 
foreign material just prior to final inspection. 

 
 
3.8 FIELD QUALITY CONTROL 
 
 A. The Owner will employ a testing laboratory to perform sampling and testing of concrete 

only in accordance with Section 03310 with the following exception: 
  1. Compressive strength tests shall be obtained at a rated of one set of four (4) per 

150 yards of concrete placement or a minimum of one set of four (4) for each 
day's concrete placement. 

 
 
 END OF SECTION 02514 
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SECTION 02519 – WELL DRILLING METHOD 
 
PART 1 – GENERAL 
 
1.1 SUMMARY 
 

A. Drilling method:  Rotary 
 

B. Surface casing:  Grouted in place to 100 feet 
 
C. Pilot hole:  Optional 
 
D. Screen slot size:  Spacing and location to be determined by engineer after well is drilled. 
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SECTION 02520 – WELLS 
 
 
PART 1 – UTAH ADMINISTRATIVE CODE (UAC) 309.515.06 
 
1.1-1.4 NOT USED 
 
1.5 GENERAL 
 

A. Well P.E.R., Plans, and Specifications Approval 
1. Well drilling shall not commence until the engineering plans and specifications 

governing the well drilling are submitted and receive a favorable review. 
 

B. Well Grouting Certification Requirements 
1. Grouting Inspection During Well Construction: 

 
An engineer from the Division, or the appropriate district engineer of the 
Department of Environmental Quality, or an authorized representative of the 
State Engineer's Office shall be contacted at least three days before the 
anticipated beginning of the well grouting procedure (see R309-515-6(6)(i)).  The 
well grouting procedure shall be witnessed by one of these individuals or their 
designee. 

 
1.6 GENERAL 
 

A. Well Interior Surfaces 
1. ANSI/NSF Standards 60 and 61 Certification: 
 

All interior surfaces must consist of products complying with ANSI/NSF Standard 
61.  This requirement applies to casings, drop pipes, well screens, coatings, 
adhesives, solders, fluxes, pumps, switches, electrical wire, sensors, and all 
other equipment or surfaces which may be contact the drinking water. 

 
All substances introduced into the well during construction or development shall 
be certified to comply with ANSI/NSF Standard 60.  This requirement applies to 
drilling fluids (biocides, clay thinners, defoamers, foamers, loss circulation 
materials, lubricants, oxygen scavengers, viscosifiers, weighting agents) and 
regenerants.  This requirement also applies to well grouting and sealing materials 
which may come in direct contact with the drinking water. 
 

B. Well Steel Casing 
1. Permanent Steel Casing Pipe shall: 

a. Be new single steel casing pipe meeting AWWA Standard A-100, ASTM 
or API specifications and having a minimum weight and thickness as 
given in Table 1 Table 2 found in R655-4-9.4 R655-4-9 of the Utah 
Administrative Code (Administrative Rules for Water Well Drillers, 
adopted January 19, 1995, Division of Water Rights); 

b. Have additional thickness and weight if minimum thickness is not 
considered sufficient to assure reasonable life expectancy of the well; 

c. Be capable of withstanding forces to which it is subjected; 
d. Be equipped with a drive shoe when driven; 
e. Have full circumferential welds or threaded coupling joints; and 
f. Project at least 18 inches above the anticipated final ground surface.  At 

sites subject to flooding the top of the well casing shall terminate at least 
three feet above the 100 year flood level or the highest known flood 
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elevation, whichever is higher. 
 

C. Well Nonferrous Casing 
1. Non-Ferrous Casing Material: 

 
The use of any non-ferrous material for a well casing shall receive prior approval 
of the Executive Secretary based on the ability of the material to perform its 
desired function.  Thermoplastic water well casing pipe shall meet ANSI/ASTM 
Standard F480-76 and shall bear the logo NSF-wc indicating compliance with 
NSF Standard 14 for use as well casing. 

 
D. Disposal of Well Cuttings 

1. Cuttings and waste from well drilling operations shall not be discharged into a 
waterway, lake or reservoir.  The rules of the Utah Division of Water Quality must 
be observed with respect to these discharges. 

 
E. Well Packers 

1. Packers, if used, shall be of material that will not impart taste, odor, toxic 
substances or bacterial contamination to the well water.  Lead, or partial lead 
packers are specifically prohibited. 

 
F. Well Screens 

1. The use of well screens is recommended where appropriate and, if used, they 
shall: 
a. Be constructed of material resistant to damage by chemical action of 

groundwater or cleaning operations; 
b. Have size of openings based on sieve analysis of formations or gravel 

pack materials; 
c. Have sufficient diameter to provide adequate specific capacity and low 

aperature aperture entrance velocities; Guidance:  Usually the entrance 
velocities should not exceed 0.1 fps. 

d. Be installed so that the operating water level remains above the screen 
under all  pumping conditions; and 

e. Be provided with a bottom plate or washdown bottom fitting of the same 
material as the screen. 

 
G. Well Plumbness and Alignment 

1. Every well shall be tested for plumbness and vertical alignment in accordance 
with AWWA Standard A100.  A 40’ dummy ½” smaller than the pipe shall be 
used to test the well alignment.  If the test fails, a new well shall be drilled. 

 
H. Well Casing Perforations 

1. The placement of perforations in the well casing shall: 
a. Be so located to permit as far as practical the uniform collection of water 

around the circumference of the well casing, and 
b. Be of dimensions and size to restrain the water bearing soils from 

entrance into the well. 
 

I. Well Grouting 
1. Grouting Techniques and Requirements: 

 
All permanent well casing for public drinking water wells shall be grouted to a 
depth of at least 100 feet below the ground surface unless an "exception" is 
issued by the Executive Secretary (see R309-102-2.2). 
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Guidance:  This is required in order to prevent the seepage of undesirable 
surface or shallow ground water along the casing into the water bearing aquifer. 
 
If a well is to be considered in a protected aquifer the grout seal shall extend from 
the ground surface down to at least 100 feet below the surface, and through the 
protective layer, as described in R309-600-6(1)(v) [formerly R309-113-6(1)(v)]. 
 
The following applies to all drinking water wells: 
 
a. Consideration During Well Construction. 

1. Sufficient annular opening shall be provided to permit a minimum 
of two inches of grout between the permanent casing and the 
drilled hole, taking into consideration any joint couplings.  If a 
carrier casing is left in place, the minimum clearances above 
shall pertain to both annular openings (between casings and 
between carrier casing and the drilled hole), the carrier casing 
shall be adequately perforated (minimum six slots d" x 3" at one 
foot intervals) so as to ensure grout contact with the native 
formations, and the carrier casing shall, if possible, be withdrawn 
at least five feet during grouting operations. 

2. Additional information is available from the Division for 
recommended construction methods for grout placement. 

3. The casing(s) must be provided with sufficient guides welded to 
the casing to permit unobstructed flow and uniform thickness of 
grout. 

b. Grouting Materials. 
1. Neat Cement Grout:  Cement, conforming to ASTM Standard 

C150, and water, with no more than six gallons of water per sack 
of cement, shall be used for two inch openings.  Additives may 
be used to increase fluidity subject to approval by the Executive 
Secretary. 

2. Concrete Grout:  Equal parts of cement conforming to ASTM 
Standard C150, and sand, with not more than six gallons of 
water per sack of cement may be used for openings larger than 
two inches. 

3. Clay Seal:  Where an annular opening greater than six inches is 
available a clay seal of clean local clay mixed with at least ten 
percent swelling bentonite may be used when approved by the 
Executive Secretary. 

c. Application. 
1. When the annular opening is less than four inches, grout shall be 

installed under pressure, by means of a positive displacement 
grout pump, from the bottom of the annular opening to be filled. 

2. When the annular opening is four or more inches and 100 feet or 
less in depth, and concrete grout is used, it may be placed by 
gravity through a grout pipe installed to the bottom of the annular 
opening in one continuous operation until the annular opening is 
filled. 

3. All temporary construction casings should be removed but shall 
be withdrawn at least five feet during the grouting operation to 
ensure grout contact with the native formations. 

4. When a "well in a protected aquifer" classification is desired, the 
grout seal shall extend from the ground surface down to at least 
100 feet below the surface, and through the protective clay layer 
(see R309-113-6(1)(v)).  If the clay layer starts below 100 feet, 
grout shall extend from the ground surface to a depth of at least 
100 feet, grout or native fill may be utilized from there to the top 
of the clay layer, and then grout placed completely through the 
protective clay layer.  If the clay layer starts and ends above 100 
feet, grout shall extend from the ground surface down to and 
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completely through the protective clay layer. 
5. After cement grouting is applied, work on the well shall be 

discontinued until the cement or concrete grout has properly set; 
usually a period of 72 hours. 

 
J. Water Entered 

1. Water Entered Into Well During Construction: 
 

Any water entering a well during construction shall not be contaminated and 
should be obtained from a chlorinated municipal system.  Where this is not 
possible the water must be dosed to give a 100 mg/l free chlorine residual.  Refer 
also to the  administrative rules of the Division of Water Rights in this regard. 

 
K. Well Gravel Pack 

1. The following shall apply to gravel packed wells: 
a. The gravel pack material is to be of well rounded particles, 95 percent 

siliceous material, that are smooth and uniform, free of foreign material, 
properly sized, washed and then disinfected immediately prior to or 
during placement, 

b. The gravel pack is placed in one uniform continuous operation, 
c. Refill pipes, when used, are Schedule 40 steel pipe incorporated within 

the pump foundation and terminated with screwed or welded caps at 
least  12 inches above the pump house floor or concrete apron, 

d. Refill pipes located in the grouted annular opening be surrounded by a 
minimum of 1.5 inches of grout, 

e. Protection provided to prevent leakage of grout into the gravel pack or 
screen, and 

f. Any casings not withdrawn entirely meet requirements of R309-515-
6(6)(b) or R309-515-6(6)(c). 

L. Well Equipping 
1. Not used. 
2. Not used. 
3. Submersible pump requirements: 

a. The top of the casing shall be effectively sealed against the entrance of 
water under all conditions of vibration or movement of conductors or 
cables. 

b. The electrical cable shall be firmly attached to the riser pipe at 20 foot 
intervals or less. 

c. The intake of the well pump must be at least ten feet below the maximum 
anticipated drawdown elevation. 

4. Not used. 
5. The discharge piping shall: 

a. Be designed so that the friction loss will be low 
b. Have control valves and appurtenances located above the pump house 

floor when an above-ground discharge is provided 
c. Be protected against the entrance of contamination 
d. Be equipped with (in order of placement from the well head) a smooth 

nosed sampling tap, a check valve, a pressure gauge, a means of 
measuring flow and a shutoff valve 

e. Where a well pumps directly into a distribution system, be equipped with 
an air release vacuum relief valve located upstream from the check 
valve, with exhaust/relief piping terminating in a down-turned position at 
least six inches above the floor and covered with a No. 14 mesh 
corrosion resistant screen. An exception to this requirement will be 
allowed provided specific proposed well head valve and piping design 
includes provisions for pumping to waste all trapped air before water is 
introduced into the distribution system 

f. Have all exposed piping valves and appurtenances protected against 
physical damage and freezing 

g. Be properly anchored to prevent movement 
h. Be made of C900 PVC pipe.  All pipe, fittings, and glue must have a 

minimum pressure rating of 150 psi. 
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Guidance: The discharge piping should be provided with a means of 
pumping to waste, but shall not be connected to a sewer/storm drain 
without an air gap. The discharge end of the pump-to-waste line shall be 
covered with No. 4 mesh corrosion resistant screen (refer to R309-545-
10(1)). 

Guidance: Provisions should be made for venting the well casing to 
atmosphere, particularly if a large or sudden water drawdown is 
expected. The vent shall terminate in a down turned position, at or above 
the top of the casing or pitless unit in a minimum 1.5 inch diameter 
opening covered with a No. 14 mesh, corrosion resistant screen (refer to 
section R309-545-15). The pipe connecting the casing to the vent shall 
be of adequate size to provide rapid venting of the casing. 

 
1.7 WELL DEVELOPMENT 
 

A. Every well shall be developed to remove the native silts and clays, drilling mud or finer 
fraction of the gravel pack. 

B. Development should continue until the maximum specific capacity is obtained from the 
completed well. 

C. Where chemical conditioning is required, the specifications shall include provisions for 
the method, equipment, chemicals, testing for residual chemicals, and disposal of waste 
and inhibitors. 

D. Where blasting procedures may be used, the specifications shall include the provisions 
for blasting and cleaning.  Special attention shall be given to assure that the grouting and 
casing are not damaged by the blasting. 

E. If excess sediment is discharged when the pump is activated, a pump to waste may need 
to be designed.  This shall be coordinated with the engineer. 

 
1.8 WELL CAPPING REQUIREMENTS 
 

A. A welded metal plate or a threaded cap is the preferred method for capping a well. 
B. At all times during the progress of work the contractor shall provide protection to prevent 

tampering with the well or entrance of foreign materials. 
 
1.9 WELL ABANDONMENT 
 

A. Test wells and groundwater sources which are to be permanently abandoned shall be 
sealed by such methods as necessary to restore the controlling geological conditions 
which existed prior to construction or as directed by the Utah Division of Water Rights. 

B. Wells to be abandoned shall be sealed to prevent undesirable exchange of water from 
one aquifer to another.  Preference shall be given to using a neat cement grout.  Where 
fill materials are used, which are other than cement grout or concrete, they shall be 
disinfected and free of foreign materials.  When an abandoned well is filled with cement-
grout or concrete, these materials shall be applied to the well-hole through a pipe, tremie, 
or bailer. 

 
1.10 WELL ASSESSMENT 
 

A. Step Drawdown Test:  Preliminary to the constant-rate test required below, it is 
recommended that a step-drawdown test (uniform increases in pumping rates over 
uniform time intervals with single drawdown measurements taken at the end of the 
intervals) be conducted to determine the maximum pumping rate for the desired intake 
setting. 

B. Constant-Rate Test:  A "constant-rate" yield and drawdown test shall: 
1. Follow the test time intervals shown in TABLE 1. 
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2. Be performed on every production well after construction or subsequent 
treatment and prior to placement of the permanent pump, 

3. Have the test methods clearly indicated in the specifications, 
4. Have a test pump with sufficient capacity that when pumped against the 

maximum anticipated drawdown, it will be capable of pumping at least 1.5 times 
the desired design discharge rate, 

5. Provide for continuous pumping for at least 24 hours or until stabilized drawdown 
has continued for at least six hours when test pumped at a "constant-rate" equal 
to 1.5 times the desired design discharge rate, 

6. Provide the following data: 
a. Capacity vs. head characteristics for the test pump (manufacturer's pump 

curve), 
b. Static water level (in feet to the nearest tenth, as measured from an 

identified datum; usually the top of casing), 
c. Depth of test pump intake, 
d. Time and date of starting and ending test(s), 

 
Guidance:  It is recommended to monitor any existing wells in the area 
during the pump test to perform a more useful aquifer test and determine 
if there will be interference from other wells. 

 
e. For the "constant-rate" test provide the following at time intervals 

sufficient for at least ten essentially uniform intervals for each log cycle of 
the graphic evaluation required below: 
1. Record the time since starting test (in minutes), 
2. Record the actual pumping rate, 
3. Record the pumping water level (in feet to the nearest tenth, as 

measured from the same datum used for the static water level), 
4. Record the  drawdown (pumping water level minus static water 

level in feet to the nearest tenth), 
5. Provide graphic evaluation on semilogarithmic graph paper by 

plotting the drawdown measurements on the arithmetic scale at 
locations corresponding to time since starting test on the 
logarithmic scale, and 

f. Immediately after termination of the constant-rate test, and for a period of 
time until there are no changes in depth to water level measurements for 
at least six hours, record the following at time intervals similar to those 
used during the constant-rate pump test: 
1. Time since stopping pump test (in minutes), 
2. Depth to water level (in feet to the nearest tenth, as measured 

from the same datum used for the pumping water level). 
 
TABLE 1: AQUIFER-TEST TIME INTERVALS FOR RECORDING WATER LEVEL IN WELLS 

Time Since Pumping Started Time Interval 
0 - 2 minutes  10 seconds  
0 - 5 minutes  30 seconds  
5 - 15 minutes  1 minute  
15 - 60 minutes  5 minutes  
1 - 2 hours  10 minutes  
2 - 8 hours  30 minutes  
8 - 24 hours  1 hour  
1 - 4 days  4 hours  
4 days - end of test  1 day  
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1.11 WELL DISINFECTION 
 

A. Every new, modified, or reconditioned well including pumping equipment shall be 
disinfected before being placed into service for drinking water use.  These shall be 
disinfected according to AWWA Standard C654 published by the American Water Works 
Association as modified to incorporate the following as a minimum standard: 
1. The well shall be disinfected with a chlorine solution of sufficient volume and 

strength and so applied that a concentration of at least 50 parts per million is 
obtained in all parts of the well and comes in contact with equipment installed in 
the well.  This solution shall remain in the well for a period of at least eight hours, 
and 

2. A satisfactory bacteriologic water sample analysis shall be obtained prior to the 
use of water from the well in a public water system. 

B. Contractor shall provide a chemical analysis of the well water. 
 
1.12 NOT USED 
 
1.13 WELL CASING PROJECTION ABOVE (EVENTUAL) FLOOR 
 

A. The permanent casing for all ground water wells shall project at least 12 inches above 
the pump vault floor or concrete apron surface and at least 18 inches above the final 
ground surface.  However, casings terminated in underground vaults may be permitted if 
the vault is provided with a drain to daylight sized to handle in excess of the well flow and 
surface runoff is directed away from the vault access. 

 
 B. & C. Not Used 
 

D. Well Casing Termination at Flood Sites (Not Applicable) 
 

1. Well Casing Termination at Flood Sites.  The top of the well casing at sites 
subject to flooding shall terminate at least 3 feet above the 100 year flood level or 
the highest known flood elevation, whichever is higher (refer to R309-515-
6(6)(b)(vi)). 

 
 
PART 2 – UTAH ADMINISTRATIVE CODE (UAC) 309.550.13 
 
2.1 DISINFECTION AFTER LINE REPAIR 
 

The disinfection procedures of Section 4.7, AWWA Standard C651-99 shall be followed if any 
water main is cut into or repaired.  

 
2.2 CROSS CONNECTIONS 
 

The water supplier shall not allow a connection which may jeopardize water quality. Cross 
connections are not allowed unless controlled by an approved and properly operating backflow 
prevention assembly. The requirements of the Utah Plumbing Code shall be met with respect to 
cross connection control and backflow prevention. 
 
Suppliers shall maintain an inventory of each pressure vacuum breaker assembly, spill-resistant 
vacuum breaker assembly, double check valve assembly, reduced pressure principle backflow 
prevention assembly, and high hazard air gap used by their customers, and a service/inspection 
record for each such assembly. 
 
Backflow prevention assemblies shall be inspected and tested at least once a year, by an 
individual certified for such work. This responsibility may be borne by the water system or the 
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water system management may require that the customer having the backflow prevention 
assembly be responsible for having the device tested. 
 
Suppliers serving areas also served by a pressurized irrigation system shall prevent cross 
connections between the two. Requirements for pressurized irrigation systems are outlined in 
Section 19-4-112 of the Utah Code. 
 

2.3 NSF & APPLICABLE STANDARDS 
 

All pipes, fittings, and glue used in routine operation and maintenance shall be ANSI-certified as 
meeting NSF Standard 61 or Standard 14 and the Division of Drinking Water standards. 

 

PART 3 – UTAH ADMINISTRATIVE CODE (UAC) 309.600.06 
 
 A. to U. Not Used 
 

V. Protected Aquifer Status:  “Protected aquifer” means a producing aquifer in which the 
following conditions are met: 
1. A naturally protective layer of clay, at least 30 feet in thickness, is present above 

the aquifer; 
2. The PWS provides data to indicate the lateral continuity of the clay layer to the 

extent of zone two; and 
3. The public-supply well is grouted with a grout seal that extends from the ground 

surface down to at least 100 feet below the surface, and for a thickness of at 
least 30 feet through the protective clay layer. 

 
W. Replacement Well:  “Replacement well” means a public-supply well drilled for the sole 

purpose of replacing an existing public-supply well which is impaired or made useless by 
structural difficulties and in which the following conditions are met: 
1. The proposed well location shall be within a radius of 150 feet from an existing 

ground-water supply well, as defined in R309-600-6(1)(j) [formerly R309-113-
6(1)(j); and 

2. The PWS provides a copy of the replacement application approved by the State 
Engineer (refer to Section 73-3-28 of the Utah Code Annotated). 

 
 
PART 4 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.4 
 
4.1 AUTHORIZATION TO DRILL 
 

The well driller shall make certain that a valid authorization or approval to drill exists before 
beginning drilling or work on a well.  A valid authorization to drill shall consist of any of the items 
listed below.  Items 3.1.A through 3.1.G allow the applicant to contract with a well driller to drill, 
replace, renovate, or abandon exactly one well at each location listed on the approval form.  Most 
start cards list the date when the authorization to drill expires.  If the expiration date has passed, 
the start card is no longer valid.  If there is no expiration date on the start card, the driller must 
contact the state engineer's office to determine if the authorization to drill is still valid.  When the 
work is completed, the permission to drill is terminated.  

 
A. An approved application to appropriate. 

 
B. A provisional well approval letter. 

 
An approved provisional well letter grants authority to drill but allows only enough water 
to be diverted to determine the characteristics of an aquifer or the existence of a useable 
groundwater source. 
 

C. An approved permanent change application. 
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D. An approved exchange application. 
 

E. An approved temporary change application. 
 

F. An approved application to renovate or deepen an existing well. 
 

G. An approved application to replace an existing well. 
 

H. An approved monitor well letter. 
 

An approved monitor well letter grants authority to drill but allows only enough water to be 
diverted to monitor groundwater. 
 

I. Any letter or document from the state engineer directing or authorizing a well to be drilled 
or work to be done on a well. 

 
4.2 WELL START CARD 
 

A. Prior to commencing any work (other than abandonment, see 3.2.D) on any well 
governed by these administrative rules, the driller must notify the state engineer of that 
intention by transmitting the information on the “Start Card” to the state engineer by 
telephone, by facsimile (FAX), or by e-mail.  A completed original Start Card  must be 
sent to the state engineer by the driller after it has been telephoned, or email. 
 

B. A specific Start Card is printed for each well drilling approval and is furnished by the state 
engineer to the applicant or the well owner.  The start card is preprinted with the water 
right number/provisional/monitor well number, owner name/address, and the approved 
location of the well.  The state engineer marks the approved well drilling activity on the 
card.  The driller must put the following information on the card:  
1. The date on which work on the well will commence; 
2. The projected completion date of the work; 
3. The well driller’s license number; 
4. The well driller’s signature. 

 
C. When a single authorization is given to drill wells at more than one point of diversion, a 

start card shall be submitted for each location to be drilled. 
 

D. A start card is not required to abandon a well.  However, prior to commencing well 
abandonment work, the driller is required to notify the state engineer by telephone, by 
facsimile, or by e-mail of the proposed abandonment work.   The notice must include the 
location of the well.  The notice should also include the water right number associated 
with the well and the well owner if that information is available. 

 
4.3 WELL DRILLER REQUIREMENTS 
 

A. The well driller shall have the required penal bond continually in effect during the term of 
the well driller’s license. 
 

B. The well driller’s license number or the well driller’s company name exactly as shown on 
the well drilling license must be prominently displayed on each well drilling rig operated 
under the well driller’s license.  If the well driller’s company name is changed the well 
driller must immediately inform the state engineer of the change in writing. 

 
C. A licensed well driller or a registered operator must be at the well site whenever the 

following aspects of well construction are in process: advancing the borehole, setting 
casing and screen, placing a filter pack, constructing a surface seal, or similar activities 
involved in well renovation or repair, or abandoning a well. 

 
D. An operator who is left in responsible charge of advancing the borehole, setting casing 

and screen, placing a filter pack, constructing a surface seal, or similar activities involved 
in well renovation or repair, or abandoning a well must have a working knowledge of the 
minimum construction standards and the proper operation of the drilling rig.  The licensed 
well driller is responsible to ensure that an operator is adequately trained to meet these 
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requirements.  If, during a field inspection by the staff of the Division of Water Rights, it is 
determined that an operator in responsible charge does not meet these requirements, a 
state engineer’s red tag (see Section 3.3.E) will be placed on the drilling rig  and the 
drilling operation will be shut down.  The order to cease work will remain effective until a 
qualified person is available to perform the work. 

 
E. The state engineer or staff of the Division of Water Rights may order that work cease on 

the construction, repair, or abandonment of a well if a field inspection reveals that the 
construction does not meet the minimum construction standards to the extent that the 
public interest might be adversely affected.  A cease work order may also be issued if the 
well driller is not licensed for the drilling method being used for the well construction.  The 
state engineer’s order will be in the form of a red tag which will be attached to the drilling 
rig.  A letter from the state engineer will be sent to the licensed driller to explain the 
sections of the administrative rules which were violated.  The letter will also explain the 
requirements that must be met before the order can be lifted. 

 
F. When required by the state engineer, the well driller or registered operator shall take 

lithologic samples at the specified intervals and submit them in the bags provided by the 
state engineer. 

 
G. A copy of the current Administrative Rules for Water Well Drillers should be available at 

each well construction site for review by the construction personnel. 
 
4.4 WELL DRILL RIG REMOVAL FROM WELL SITE 
 

A. A well driller shall not remove his drill rig from a well site unless the well is completed or 
abandoned.  Completion of a well shall include all surface seals, gravels packs, or curbs 
required. 
 

B. For the purposes of these rules, the construction, repair or abandonment work on a well 
will be considered completed when the well driller removes his drilling rig from the well 
site. 

 
C. The well driller may request a variance from the state engineer.  The written request must 

indicate that the well has been temporarily abandoned as provided in R655-4-12 and 
must give the date when the well driller plans to continue work. 

 
4.5 OFFICIAL WELL DRILLER’S REPORT (WELL LOG) 
 

A. Within 30 days of the completion of work on any well, the driller shall file an official well 
driller’s report (well log) with the state engineer and Division of Water Rights.  The blank 
well log form will be mailed to the licensed well driller upon receipt of the information on 
the Start Card as described in Section 3.2. 
 

B. The water right number/provisional/monitor well number, owner name/address, and the 
approved location of the well will be preprinted on the blank well log provided to the well 
driller.  The driller is required to verify this information and make any necessary changes 
on the well log prior to submittal.  The state engineer will mark the approved activity (e.g., 
new, replace, repair, deepen) on the well log. The driller must provide the following 
information on the well log: 

 
1. The start and completion date of work on the well; 
2. The nature of use for the well (e.g., domestic, irrigation, stock watering, 

commercial, municipal, provisional, monitor, cathodic protection, heat pump, etc.; 
3. The borehole diameter, depth interval, drilling method and drilling fluids utilized to 

drill the well; 
4. The lithologic log of the well based on strata samples taken from the borehole as 

drilling progresses; 
5. Static water level information to include date of measurement, static level, 

measurement method, reference point, artesian flow and pressure, and water 
temperature; 

6. The size, type, description, joint type, and depth intervals of casing, screen, and 
perforations; 
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7. A description of the filter pack, surface and interval seal material, and packers 
used in the well along with necessary related information such as the depth 
interval, quantity, and mix ratio; 

8. A description of the finished wellhead configuration; 
9. The date and method of well development; 
10. The date, method, yield, drawdown, and elapsed time of a well yield test; 
11. A description of pumping equipment (if available); 
12. Other comments pertinent to the well activity completed; 
13. The well driller’s statement to include the driller name, license number, signature, 

and date. 
 

C. Accuracy and completeness of the submitted well log are required.  Of particular 
importance is the lithologic section which should accurately reflect the geologic strata 
penetrated during the drilling process.  Sample identification must be logged in the field 
as the borehole advances and the information transferred to the well log form for 
submission to the state engineer. 
 

D. An amended well log shall be submitted by the licensed driller if it becomes known that 
the original report contained inaccurate or incorrect information, or if the original report 
requires supplemental data or information.  Any amended well log must be accompanied 
by a written statement, signed and dated by the licensed well driller, attesting to the 
circumstances and the reasons for submitting the amended well log. 

 
4.6 OFFICIAL WELL ABANDONMENT REPORTS (ABANDONMENT LOGS) 
 

A. Whenever a well driller is contracted to replace an existing well under state engineer’s 
approval, it shall be the responsibility of the well driller to inform the well owner that it is 
required by law to permanently abandon the old well in accordance with the provisions of 
R655-4-12. 
 

B. Within 30 days of the completion of abandonment work on any well, the driller shall file an 
abandonment log with the state engineer.  The blank abandonment log will be mailed to 
the licensed well driller upon notice to the state engineer of commencement of 
abandonment work as described in Section 4.2.4. 

 
C. The water right number/provisional/monitor well number, owner name/address, and the 

well location (if available). will be preprinted on the blank abandonment log provided to 
the well driller.  The driller is required to verify this information and make any necessary 
changes on the abandonment log prior to submitting the log.  The driller must provide the 
following information on the abandonment log: 
1. Existing well construction information; 
2. Date of abandonment; 
3. Reason for abandonment; 
4. A description of the abandonment method; 
5. A description of the abandonment materials including depth intervals, material 

type, quantity, and mix ratio; 
6. Replacement well information (if applicable); 
7. The well driller’s statement to include the driller name, license number, signature, 

and date.  
 

D. When a well is replaced and the well owner will not allow the driller to abandon the 
existing well, the driller must briefly explain the situation on the abandonment form and 
submit the form to the state engineer within 30 days of completion of the replacement 
well. 

 
4.7 INCOMPLETE OR INCORRECTLY COMPLETED REPORTS 
 

An incomplete well abandonment log or a well/abandonment log that has not been completed 
correctly will be returned to the licensed well driller to be completed or corrected.  The well log will 
not be considered filed with the state engineer until it is complete and correct. 

 
 
4.8 EXTENSIONS OF TIME 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 
 

 
WELLS 02520 - 12 
 

 
The well driller may request an extension of time for filing the well log if there are circumstances 
which prevent the driller from obtaining the necessary information before the expiration of the 30 
days.  The extension request must be submitted in writing before the end of the 30-day period. 

 
 
PART 5 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.8 
 
5.1 NOT USED 
 
5.2 WELL SITE LOCATIONS 
 

A. Well site locations are described by course and distance from outside section corners or 
quarter corners (based on a Section/Township/Range Cadastral System) on all state 
engineer authorizations to drill (Start Cards).  However, the licensee should also be 
familiar with local zoning ordinances, or county boards of health requirements which may 
limit or restrict the actual well location and construction in relationship to existing or 
proposed concentrated sources of pollution or contamination such as septic tanks, drain 
fields, sewer lines, stock corrals, feed lots, etc.  The licensee should also be familiar with 
the Utah Underground Facilities Act (Section 54-8a of the Utah Code Annotated 1953 as 
amended) which requires subsurface excavators (including well drilling) to notify 
operators of underground utilities prior to any subsurface excavation.  Information on this 
requirement can be found by calling (800)662-4111. 
 

B. The driller shall check the drilling location to see if it generally matches the state-
approved location listed on the Driller’s Start Card.  If the actual drilling location is 
significantly different than the Start Card location, the driller shall indicate the difference 
on the Well Log. 

 
 
PART 6 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.9 
 
6.1 APPROVED WELL PRODUCTS, MATERIALS, AND PROCEDURES 
 

Any product, material or procedure designed for use in the drilling, construction, cleaning, 
renovation, development or abandonment of water or monitor wells, which has received 
certification and approval for its intended use by the National Sanitation Foundation (NSF) under 
ANSI/NSF Standard 60 or 61, the American Society for Testing Materials (ASTM), the American 
Water Works Association (AWWA) or the American National Standards Institute (ANSI) may be 
utilized. Other products, materials or procedures may also be utilized for their intended purpose 
upon manufacturers certification that they meet or exceed the standards or certifications referred 
to in this Section. 

 
6.2 WELL CASING – GENERAL 
 

A. Drillers Responsibility.  It shall be the sole responsibility of the well driller to determine the 
suitability of any type of well casing for the particular well being constructed, in 
accordance with these minimum requirements. 
 

B. Well Casing Stick-up.  The well casing shall extend a minimum of 18 inches above 
finished ground level and the natural ground surface should slope away from the casing.  
A sanitary, weatherproof seal or a completely welded cap shall be placed on the top of 
the well casing to prevent contamination of the well.  If a vent is placed in the cap, it shall 
be properly screened to prevent access to the well by debris, insects, or other animals. 
 

C. Steel Casing.  All steel casing installed in Utah shall be in new or like-new condition, 
being free from pits or breaks, and shall meet the minimum specifications listed in TABLE 
2 of these rules.  In order to utilize steel well casing that does not fall within the 
categories specified in TABLE 2, the driller shall receive written approval from the state 
engineer.  All steel casing installed in Utah shall meet or exceed the minimum ASTM, 
ANSI, or AWWA standards for steel pipe as described in Section 9.2.  Applicable 
standards (most recent revisions) may include: 
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1. ANSI/AWWA A100–AWWA Standard for Water Wells. 
 
2. ANSI/ASTM A53–Standard Specifications for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless. 
 

3. ANSI/ASTM A139–Standard Specification for Electric-Fusion (Arc)-Welded Steel 
Pipe (NPS 4 and over). 

 
4. ANSI/ASTM A606–Standard Specification for Steel, Sheet, and Strip, High-

Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, with Improved Atmospheric 
Corrosion Resistance. 

 
5. ANSI/AWWA C200–Standard for Steel Water Pipe–6 in. and Larger. 

 
6. API Spec.5L–Specification for Liner Pipe. 
 
7. ASTM A778–Standard Specifications for Welded, Unannealed Austenitic 

Stainless Steel Tubular Products. 
 

8. ASTM A252–Standard Specification for Welded and Seamless Steel Pipe Piles. 
 

D. Plastic and Other Non-metallic Casing 
1. Materials.  PVC, SR, ABS, or other types of non-metallic well casing and screen 

may be installed in Utah upon obtaining permission of the well owner.  Plastic 
well casing and screen shall be manufactured and installed to conform with The 
American National Standards Institute (ANSI) or the American Society for Testing 
and Materials (ASTM) Standard F 480 (most recent version), which are 
incorporated by reference to these rules.  Casing and screen meeting this 
standard is normally marked "WELL CASING" and with the ANSI/ASTM 
designation "F 480-95 (or most recent version), SDR-17 (or 13.5)".  All plastic 
casing and screen for use in potable water supplies shall be manufactured to be 
acceptable to the American National Standards Institute/National Sanitation 
Foundation (NSF) standard 61.  Production casing and welding solvent shall 
meet NSF standards for drinking water.  Other types of plastic casings and 
screens may be installed upon manufacturers certification that such casing 
meets or exceeds the above described ASTM/SDR specification or ANSI/NSF 
approval. 

2. Minimum Wall Thickness and Depth Requirements.  PVC well casing and screen 
with an outside diameter less than four and one half (4.5) inches shall meet the 
minimum wall thickness required under ASTM Standard F480 (most recent 
version) SDR 21 or a Schedule 40 designation.  PVC well casing and screen with 
an outside diameter of four and one half (4.5) inches or greater shall meet the 
minimum wall thickness required under ASTM Standard F480 (most recent 
version) SDR 17 or a Schedule 80 designation.  Additionally, caution should be 
used whenever other than factory slots or perforations are added to PVC well 
casing.  The installation of hand cut slots or perforations significantly reduces the 
collapse strength tolerances of unaltered casings.  The depth at which plastic 
casing and screen is placed in a well shall conform to the minimum requirements 
and restrictions as outlined in ASTM Standard F-480 (most recent version). 
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TABLE 2: MINIMUM WALL THICKNESS FOR STEEL WELL CASING                                                      
Depth 

Nominal 
Casing 
Diameter 
(in) 

0 
to 
200 
(ft) 

200 
to 
300 
(ft) 

300 
to  
400  
(ft) 

400 
to  
500 
(ft) 

600 
to  
800 
(ft) 

800 
to 
1000 
(ft) 

1000 
to  
1500 
(ft) 

1500 
to 
2000 
(ft) 

2 .154 .154 .154 .154 .154 .154 ... ... 

3 .216 .216 .216 .216 .216 .216 ... ... 

4 .237 .237 .237 .237 .237 .237 .237 .237 

5 .250 .250 .250 .250 .250 .250 .250 .250 

6 .250 .250 .250 .250 .250 .250 .250 .250 

8              .250 .250 .250 .250 .250 .250 .250 .250 

10  .250 .250 .250 .250 .250 .250 .313 .313 

12 .250 .250 .250 .250 .250 .250 .313 .313 

14 .250 .250 .250 .250 .313 .313 .313 .313 

16 .250 .250 .313 .313 .313 .313 .375 .375 

18 .250 .313 .313 .313 .375 .375 .375 .438 

20 .250 .313 .313 .313 .375 .375 .375 .438 

22 .313 .313 .313 .375 .375 .375 .375 .438 

24 .313 .313 .375 .375 .375 .438 ... ... 

30 .313 .375 .375 .438 .438 .500 ... ... 
      Note: Minimum wall thickness in inches. 
 

3. Fiberglass Casing (Not Applicable).  Fiberglass reinforced plastic well casings 
and screens may be installed in wells upon obtaining permission of the well 
owner.  All fiberglass casing or screens installed in wells for use in potable water 
supplies shall be manufactured to be acceptable by ANSI/NSF Standard 61. 

4. Driving Non-metallic Casing (Not Applicable).  Non-metallic casing shall not be 
driven or dropped and may only be installed in an oversized borehole. 

5. Protective Casing.  If plastic or other non-metallic casing is utilized, the driller 
shall install a protective steel casing which complies with the provisions of 
Section 9.4 or an equivalent protective covering approved by the state engineer 
over and around the well casing at ground surface to a depth of at least two and 
one half (2.5) feet.  If a pitless adapter is installed on the well, the bottom of the 
protective cover shall be placed above the pitless adapter/well connection.  The 
protective cover shall be sealed in the borehole in accordance with the 
requirements of Sections 9.7, 9.8 and 9.9.  The annular space between the 
protective cover and non-metallic casing shall also be sealed with acceptable 
materials in accordance with Section 9.8.  A sanitary, weather-tight seal or a 
completely welded cap shall be placed on top of the protective cover.  If the 
sanitary seal is vented, screens shall be placed in the vent to prevent debris 
insects, and other animals from entering the well.  This protective casing 
requirement does not apply to monitor wells.  Figure 5 depicts this requirement. 

 
6.3 WELL CASING JOINTS 
 

A. General.  All well casing joints shall be made water tight.  In instances in which a 
reduction in casing diameter is made, there shall be enough overlap of the casings to 
prevent misalignment and to insure the making of an adequate seal in the annular space 
between casings to prevent the movement of unstable sediment or formation material 
into the well, in addition to preventing the degradation of the water supply by the 
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migration of inferior quality water through the annular space between the two casings. 
 

B. Steel Casing.  All steel casing shall be screw-coupled or welded. If the joints are welded, 
the weld shall be at least as thick as the wall thickness of the casing and shall consist of 
at least two beads for the full circumference of the joint.  Spot welding of joints is 
prohibited. 

 
C. Plastic Casing.  All plastic well casing shall be mechanically screw coupled, chemically 

welded, cam-locked or lug coupled to provide water tight joints as per ANSI/ASTM F480 
(most recent version).  Metal screws driven into casing joints shall not be long enough to 
penetrate the inside surface of the casing.  Metal screws should be used only when 
surrounding air temperatures are below 50 degrees Fahrenheit (F) which retards the 
normal setting of the cement. 

 
6.4 WELL SURFACE AND INTERVAL SEALS 
 

A. Before the drill rig is removed from the drill site of a well, a surface seal shall be installed.  
Well casings shall be sealed to prevent the possible downward movement of 
contaminated surface waters in the annular space around the well casing.  The seal shall 
also prevent the upward movement of artesian waters within the annular space around 
the well casing.  The sealing is also to prevent the movement of groundwater either 
upward or downward from zones that have been cased out of the well due to poor water 
quality or other reasons.  The following surface seal requirements apply equally to rotary 
drilled, cable tool drilled, bored, jetted, augered, and driven wells unless otherwise 
specified. 
 

B. Seal Material. 
1. General.  The seal material shall consist of neat cement grout, sand cement 

grout, unhydrated bentonite, or bentonite grout as defined in R655-4-2.  Use of 
sealing materials other than those listed above must be approved by the state 
engineer. Bentonite drilling fluid (mud) or drill cuttings are not an acceptable 
bentonite grout or sealing material.  In no case shall drilling fluid (mud), drill 
cuttings, drill chips, or puddling clay be used, or allowed to fill, partially fill, or fall 
into the required sealing interval of a well during construction of the well.  All 
hydrated sealing materials shall be placed by tremie pipe, pumping, or pressure 
from the bottom of the seal interval upwards in one continuous operation when 
placed below a depth of 30 feet or when placed below static groundwater level.  
Portland Cement grouts must be allowed to cure a minimum of 72 hours for Type 
I-II cement or 36 hours for Type III cement before well drilling, construction, or 
testing may be resumed.  The volume of annular space in the seal interval shall 
be calculated by the driller to determine the estimated volume of seal material 
required to seal the annular space.  The driller shall place at least the volume of 
material equal to the volume of annular space, thus ensuring that a continuous 
seal is placed.  The driller shall maintain the well casing centered in the borehole 
during seal placement using centralizers or other means to ensure that the seal 
is placed radially and vertically continuous. 

2. Bentonite Grout.  Bentonite used to prepare grout for sealing shall have the 
ability to gel; not separate into water and solid materials after it gels; have a 
hydraulic conductivity or permeability value of 10-7 centimeters per second or 
less; contain at least 20 percent solids by weight of bentonite, and have a fluid 
weight of 9.5 pounds per gallon or greater and be specifically designed for the 
purpose of sealing.  Bentonite or polymer drilling fluid (mud) does not meet the 
definition of a grout with respect to density, gel strength, and solids content and 
shall not be used for sealing purposes.  At no time shall bentonite grout contain 
materials that are toxic, polluting, develop odor or color changes, or serve as a 
micro-bacterial nutrient.  All bentonite grout shall be prepared and installed 
according to the manufacturer’s instructions.  All additives must be certified by a 
recognized certification authority such as NSF. 

3. Unhydrated Bentonite.  Unhydrated bentonite (e.g., granular, tabular, pelletized, 
or chip bentonite) may be used in the construction of well seals above a depth of 
50 feet.  Unhydrated bentonite can be placed below a depth of 50 feet when 
placed inside the annulus of two casings or when placed using a tremie pipe.  
The bentonite material shall be specifically designed for well sealing and be 
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within industry tolerances.  All unhydrated bentonite used for sealing must be 
free of organic polymers and other contamination.  Placement of bentonite shall 
conform to the manufacturer’s specifications and instructions and result in a seal 
free of voids or bridges.  Granular or powered bentonite shall not be placed 
under water by gravity feeding from the surface.  When placing unhydrated 
bentonite, a sounding or tamping tool shall be run in the sealing interval during 
pouring to measure fill-up rate, verify a continuous seal placement, and to break 
up possible bridges or cake formation. 

 
C. Seal and Unperforated Casing Placement. 

1. General Seal Requirements .  Figure 1 illustrates the construction of a surface 
seal for a typical well.  The surface seal must be placed in an annular space that 
has a minimum diameter of four (4) inches larger than the nominal size of the 
permanent well casing (This amounts to a 2-inch annulus).  The surface seal 
must extend from land surface to a minimum depth of 30 feet.  The completed 
surface seal must fully surround the permanent well casing, must be evenly 
distributed, free of voids, and extend to undisturbed or recompacted soil.  A 
surface casing with a minimum depth of 30 feet and a minimum nominal diameter 
of four (4) inches greater than the permanent casing may be used in 
unconsolidated formations such as gravels, sands, or other unstable conditions 
when the use of drilling fluid or other means of keeping the borehole open are not 
employed.  The surface casing shall be removed in conjunction with the 
placement of the seal.  Alternatively, the surface casing may be sealed 
permanently in place to a depth of 30 feet with a minimum 2-inch annular seal 
between the surface casing and borehole wall.  If the surface casing is to be 
removed, the surface casing shall be withdrawn as sealing material is placed 
between the permanent well casing and borehole wall.  The sealing material shall 
be kept at a sufficient height above the bottom of the temporary surface casing 
as it is withdrawn to prevent caving of the borehole wall.  If the temporary 
conductor casing is driven in place without a 2-inch annular seal between the 
surface casing and borehole wall, the surface casing may be left in place in the 
borehole only if it is impossible to remove because of unforseen conditions and 
not because of inadequate drilling equipment, or if the removal will seriously 
jeopardize the integrity of the well and the integrity of subsurface barriers to 
pollutants or contaminant movement.  The temporary surface casing can only be 
left in place without a sufficient 2-inch annular seal as describe above with the 
approval of the state engineer on a case by case basis.  If the surface casing is 
left in place, it shall be perforated to allow seal material to penetrate through the 
casing and into the formation and annular space between the surface casing and 
borehole wall.  Unhydrated bentonite shall not be used to construct the surface 
seal when the surface casing is left in place.  Grout seal materials must be used 
to construct the surface seal when the surface casing is left in place.  The grout 
must be placed with sufficient pressure to force the grout through the surface 
casing perforations and into the  annular space between the surface casing and 
borehole wall and into the formation.  Surface seals and unperforated casing 
shall be installed in wells located in unconsolidated formation such as sand and 
gravel with minor clay or confining units; unconsolidated formation consisting of 
stratified layers of materials such as sand, gravel, and clay or other confining 
units; and consolidated formations according to the following procedures. 

2. Unconsolidated Formation without Significant Confining Units.  This includes 
wells that penetrate an aquifer overlain by unconsolidated formations such as 
sand and gravel without significant clay beds (at least six feet thick) or other 
confining formations.  The surface seal must be placed in a 2-inch annular space 
to a minimum depth of 30 feet.  Permanent unperforated casing shall extend at 
least to a depth of 30 feet and also extend below the lowest anticipated pumping 
level.  Additional casing placed in the open borehole below the required depths 
noted above shall meet the casing requirements of Sections 9.3, 9.4, and 9.5 
unless the casing is installed as a liner inside a larger diameter approved casing. 

 
Guidance:  Division of Drinking Water Rules are more restrictive than the above-
cited Division of Water Rights Rules.  Division of Drinking Water Rule 309-515-
6(6)(i), therefore, must govern: 

 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 
 

 
WELLS 02520 - 17 
 

Grouting Techniques and Requirements. 
 
All permanent well casing for public drinking water wells shall be grouted to a 
depth of at least 100 feet below the ground surface unless an "exception" is 
issued by the Executive Secretary (see R309-105-2.2)[formerly R309-102].   
 
If a well is to be considered in a protected aquifer the grout seal shall extend from 
the ground surface down to at least 100 feet below the surface, and through the 
protective layer, as described in R309-600-6(1)(v) [formerly R309-113-6(1)(v)]. 

 
3. Unconsolidated Formation with Significant Confining Units.  This includes wells 

that penetrate an aquifer overlain by clay or other confining formations that are at 
least six (6) feet thick.  The surface seal must be placed in a 2-inch annular 
space to a minimum depth of 30 feet and at least five (5) feet into the confining 
unit above the water bearing formation. Unperforated casing shall extend from 
ground surface to at least 30 feet and to the bottom of the confining unit overlying 
the water bearing formation.  If necessary to complete the well, a smaller 
diameter casing, liner, or well screen may be installed below the unperforated 
casing.  The annular space between the two casings shall be sealed with grout, 
bentonite, or a mechanical packer.  Additional casing placed in the open 
borehole below the required depths noted above shall meet the casing 
requirements of Sections 9.3, 9.4, and 9.5 unless the casing is installed as a liner 
inside a larger diameter approved casing. 

 
Guidance: Division of Drinking Water Rules are more restrictive than the above-
cited Division of Water Rights Rules.  Division of Drinking Water Rules R309-
515-6(6)(i) [formerly R309-204-6(6)(i)], and R309-605-6(v) [formerly R309-600-
6(v)], therefore, must govern: 

 
 

R309-515-6(6)(i) [formerly R309-2046(6)(i)]: 
 
Grouting Techniques and Requirements. 
 
All permanent well casing for public drinking water wells shall be grouted to a 
depth of at least 100 feet below the ground surface unless an "exception" is 
issued by the Executive Secretary (see R309-105-2.2)[formerly R309-102].   
 
If a well is to be considered in a protected aquifer the grout seal shall extend from 
the ground surface down to at least 100 feet below the surface, and through the 
protective layer, as described in R309-600-6(1)(v) [formerly R309-113-6(1)(v)]. 
 
R309-605-6(v) [formerly R309-600-6(v)]: 

 
“Protected aquifer” means a producing aquifer in which the following conditions 
are met: 
 
A naturally protective layer of clay, at least 30 feet in thickness, is present above 
the aquifer; 
the PWS provides data to indicate the lateral continuity of the clay layer to the 
extent of zone two; and 
the public-supply well is grouted with a grout seal that extends from the ground 
surface down to at least 100 feet below the surface, and for a thickness of at 
least 30 feet through the protective clay layer. 

 
4. Consolidated Formation.  This includes drilled wells that penetrate an aquifer, 

either within or overlain by a consolidated formation.  The surface seal must be 
placed in a 2-inch annular space to a minimum depth of 30 feet and at least five 
(5) feet into competent consolidated formation.  Unperforated permanent casing 
shall be installed to extend to a depth of at least 30 feet and the lower part of the 
casing shall be driven and sealed at least five (5) feet into the consolidated 
formation.  If necessary to complete the well, a smaller diameter casing, liner, or 
well screen may be installed below the unperforated casing.  The annular space 
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between the two casings shall be sealed with grout, bentonite, or a mechanical 
packer.  Additional casing placed in the open borehole below the required depths 
noted above shall meet the casing requirements of Sections 9.3, 9.4, and 9.5 
unless the casing is installed as a liner inside a larger diameter approved casing. 

 
Guidance: Division of Drinking Water Rules are more restrictive than the above-
cited Division of Water Rights Rules.  Division of Drinking Water Rules R309-
515-6(6)(i) [formerly R309-204-6(6)(i)], and R309-605-6(v) [formerly R309-600-
6(v)], therefore, must govern: 

 
R309-515-6(6)(i) [formerly R309-204-6(6)(i)]: 
 
Grouting Techniques and Requirements. 
 
All permanent well casing for public drinking water wells shall be grouted to a 
depth of at least 100 feet below the ground surface unless an "exception" is 
issued by the Executive Secretary (see R309-105-2.2)[formerly R309-102].   
 
If a well is to be considered in a protected aquifer the grout seal shall extend from 
the ground surface down to at least 100 feet below the surface, and through the 
protective layer, as described in R309-600-6(1)(v) [formerly R309-113-6(1)(v)]. 
 
R309-605-6(v) [formerly R309-600-6(v)]: 
 
“Protected aquifer” means a producing aquifer in which the following conditions 
are met: 
 

  A naturally protective layer of clay, at least 30 feet in thickness, is present above 
the aquifer; 

  the PWS provides data to indicate the lateral continuity of the clay layer to the 
extent of zone two; and 

  the public-supply well is grouted with a grout seal that extends from the ground 
surface down to at least 100 feet below the surface, and for a thickness of at 
least 30 feet through the protective clay layer. 

 
5. Sealing Artesian Wells (Not Applicable).  Unperforated well casing shall extend 

into the confining stratum overlying the artesian zone, and shall be adequately 
sealed into the confining stratum to prevent both surface and subsurface leakage 
from the artesian zone.  If leaks occur around the well casing or adjacent to the 
well, the well shall be completed with the seals, packers, or casing necessary to 
eliminate the leakage.  The driller shall not move the drilling rig from the well site 
until leakage is completely stopped, unless authority for temporary removal of the 
drilling rig is granted by the state engineer, or when loss of life or property is 
imminent.  If the well flows naturally at land surface due to artesian pressure, the 
well shall be equipped with a control valve so that the flow can be completely 
stopped.  The control valve must be available for inspection by the state engineer 
at all times. 

 
D. Interval Seals.  Formations containing undesirable materials (e.g., fine sand and silt that 

can damage pumping equipment and result in turbid water), contaminated groundwater, 
or poor quality groundwater must be sealed off so that the unfavorable formation cannot 
contribute to the performance and quality of the well.  These zones must also be sealed 
to eliminate the potential of cross contamination or commingling between two aquifers of 
differing quality.  Figure 4 illustrates this situation. 

 
E. Other Well Sealing Methods.  In wells where the above described methods of well sealing 

do not apply, special sealing procedures can be approved by the state engineer upon 
written request by the licensed well driller. 

 
6.5 WELL OVERSIZED BOREHOLE 
 

Special Requirements for Oversized and Gravel Packed Wells.  This section applies to wells in 
which casing is installed in an open borehole without driving or drilling in the casing and an 
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annular space is left between the borehole wall and well casing (e.g., mud rotary wells, flooded 
reverse circulation wells, air rotary wells in open bedrock). 

 
A. Oversized Borehole.  The diameter of the borehole shall be at least four (4) inches larger 

than the outside diameter of the well casing to be installed to allow for proper placement 
of the gravel pack and/or formation stabilizer and adequate clearance for grouting and 
surface seal installations.  In order to accept a smaller diameter casing in any oversized 
borehole penetrating unconsolidated or stratified formations, the annular space must be 
sealed in accordance with Sections 9.7, 9.8, and 9.9.  In order to minimize the risk of: 1) 
borehole caving or collapse; 2) casing failure or collapse; or 3) axial distortion of the 
casing, it is recommended that the entire annular space in an oversized borehole 
between the casing and borehole wall be filled with formation stabilizer such as approved 
seal material, gravel pack, filter material or other state engineer-approved materials.  Well 
casing placed in an oversized borehole should be suspended at the ground surface until 
all formation stabilizer material is placed in order to reduce axial distortion of the casing if 
it is allowed to rest on the bottom of an open oversized borehole.  In order to accept a 
smaller diameter casing, the annular space in an oversized borehole penetrating 
unconsolidated formations (with no confining layer) must be sealed in accordance with 
Sections 9.7, 9.8, and 9.9 to a depth of at least 30 feet or from static water level to 
ground surface, whichever is deeper.  The annular space in an oversized borehole 
penetrating stratified or consolidated formations must be sealed in accordance with 
Sections 9.7, 9.8, and 9.9 to a depth of at least 30 feet or five (5) feet into an impervious 
strata (e.g., clay) or competent consolidated formation overlying the water producing 
zones back to ground surface, whichever is deeper.  Especially in the case of an 
oversized borehole, the requirements of Section 9.10 regarding interval sealing must be 
followed. 
 

B. Gravel Pack or Filter Material.  The gravel pack or filter material shall consist of clean, 
well rounded, chemically stable grains that are smooth and uniform.  The filter material 
should not contain more than 2% by weight of thin, flat, or elongated pieces and should 
not contain organic impurities or contaminants of any kind.  In order to assure that no 
contamination is introduced into the well via the gravel pack, the gravel pack must be 
washed with a minimum 100 ppm solution of chlorinated water or dry hypochlorite mixed 
with the gravel pack at the surface before it is introduced into the well (See TABLE 3 of 
these rules for required amount of chlorine material). 

 
C. Placement of Filter Material.  All filter material shall be placed using a method that 

through common usage has been shown to minimize a) bridging of the material between 
the borehole and the casing, and b) excessive segregation of the material after it has 
been  introduced into the annulus and before it settles into place.  It is not acceptable to 
place filter material by pouring from the ground surface unless proper sounding devices 
are utilized to measure dynamic filter depth, evaluate pour rate, and minimize bridging 
and formation of voids. 

 
D. No Well Surface Casing Used (Not Applicable).  If no permanent surface casing is 

installed, neat cement grout, sand cement grout, bentonite grout, or unhydrated bentonite 
seal shall be installed in accordance with Section 9.9.  Figure 2 of these rules illustrates 
the construction of a typical well of this type. 

 
E. Well Surface Casing Used.  If permanent surface casing is installed, it shall be 

unperforated and installed and sealed in accordance with Sections 9.7, 9.8, and 9.9 as 
depicted in Figure 3 of these rules.  After the gravel pack has been installed between the 
surface casing and the well casing, the annular space between the two casings shall be 
sealed by either welding a water-tight steel cap between the two casings at land surface 
or filling the annular space between the two casings with neat cement grout, sand cement 
grout, bentonite grout, or unhydrated bentonite from at least 50 feet to the surface and in 
accordance with Section 9.9. 

 
F. Gravel Feed Pipe.  If a gravel feed pipe, used to add gravel to the gravel pack after well 

completion, is installed, the diameter of the borehole in the sealing interval must be at 
least four (4) inches in diameter greater than the permanent casing plus the diameter of 
the gravel feed pipe.  The gravel feed pipe must be completely surrounded by the seal. 
The gravel feed pipe must extend at least 18 inches above ground and must be sealed at 
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the top with a water tight cap or plug (see Figure 2). 
 
6.6 WELL DRILLING FLUIDS AND LCMS 
 

A. Drilling Fluids and LCMs.  The well driller shall take due care to protect the producing 
aquifer from clogging or contamination.  Every effort shall be made to remove all 
substances and materials introduced into the aquifer or aquifers during well construction.  
"Substances and materials" shall mean all drilling fluids, filter cake, and any other organic 
or inorganic substances added to the drilling fluid that may seal or clog the aquifer.  The 
introduction of lost circulation materials (LCM's) during the drilling process shall be limited 
to those products which will not present a potential medium for bacterial growth or 
contamination.  Only LCM's which are non-organic and biodegradable, such as "rock 
wool" consisting of spun calcium carbonate, which can be safely broken down and 
removed from the borehole, may be utilized.  This is especially important in the 
construction of wells designed to be used as a public water system supply. 
 

B. Containment of Well Drilling Fluid.  Drilling or circulating fluid introduced into the drilling 
process shall be contained in a manner to prevent surface or subsurface contamination 
and to prevent degradation of natural or man-made water courses or impoundments. 

 
C. Well Mineralized, Contaminated or Polluted Water.  Whenever a water bearing stratum 

that contains nonpotable mineralized, contaminated or polluted water is encountered, the 
stratum shall be adequately sealed off so that contamination or co-mingling of the 
overlying or underlying groundwater zones will not occur (See Figure 4). 

 
D. Well Drilling Equipment Decontamination.  All tools, drilling equipment, and materials 

used to drill a well shall be free of contaminants prior to beginning well construction.  
Contaminants include lubricants, fuel, bacteria, etc. that will reduce the well efficiency, 
and any other item(s) that will be harmful to public health and/or the resource or reduce 
the life of the water well.  It is recommended that excess lubricants placed on drilling 
equipment be wiped clean prior to insertion into the borehole. 

 
E. Well Disinfection and Chlorination of Water.  No contaminated or untreated water shall be 

placed in a well during construction.  Water should be obtained from a chlorinated 
municipal system.  Where this is not possible, the water must be treated to give 100 parts 
per million free chlorine residual.  Upon completion of a well or work on a well, the driller 
shall disinfect the well using accepted disinfection procedures to give 100 parts per 
million free chlorine residual in the well water.  TABLE 3 provides the amount of common 
laundry bleach or dry powder hypochlorite required per 100 gallons of water or 100 feet 
linear casing volume of water to mix a 100 parts per million solution.  Additional 
recommendations and guidelines for water well system disinfection are available from the 
state engineer upon request. 

 
TABLE 3 – AMOUNT OF HYPOCHLORITE FOR EACH 100 FEET OF WATER STANDING IN WELL 
(100 ppm solution) 
 
   Well                                         5.25%                             25%                           70% 
Diameter                                   Solution                         Powder                      Powder 
(Inches)                                      (cups)*                        (ounces)                     (ounces)** 
 
    2                                              0.50                               1.00                             0.50 
    4                                              2.25                               3.50                             1.50 
    6                                              5.00                               8.00                             3.00 
    8                                              8.50                             14.50                             5.50 
  10                                            13.00                             22.50                             8.50 
  12                                            19.00                             32.50                           12.00 
  14                                            26.00                             44.50                           16.50 
  16                                            34.00                             58.00                           26.00 
  20                                            53.00                             90.50                           33.00 
For Every 100 gal. of water add: 3.50                               5.50                             2.00 
*  Common Laundry Bleach            ** High Test Hypochlorite 
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6.7 GENERAL 
 

A. Explosives.  Explosives used in well construction shall not be detonated within the 
section of casing designed or expected to serve as the surface seal of the completed 
well, whether or not the surface seal has been placed.  If explosives are used in the 
construction of a well, their use shall be reported on the official well log.  In no case shall 
explosives, other than explosive shot perforators specifically designed to perforate steel 
casing, be detonated inside the well casing or liner pipe. 
 

B. Well Access Port.  Every well shall be equipped with a usable access port so that the 
position of the water level, or pressure head, in the well can be measured at all times.  

 
C. Completion or Abandonment.  A licensed driller shall not remove his drill rig from a well 

site unless the well is completed or abandoned.  Completion of a well shall include all 
surface seals, gravel packs or curbs required.  Dry boreholes, or otherwise unsuccessful 
attempts at completing a well, shall be properly abandoned in accordance with R655-4-
12.  Upon completion, all wells shall be equipped with a water-tight, tamper-resistant 
casing cap or sanitary seal. 

 
D. Well Surface Security.  If it becomes necessary for the driller to temporarily discontinue 

the drilling operation before completion of the well or otherwise leave the well or borehole 
unattended, the well and/or borehole must be covered securely to prevent contaminants 
from entering the casing or borehole and rendered secure against entry by children, 
vandals, domestic animals, and wildlife. 

 
E. Pitless Adapters.  Pitless adapters or units are acceptable to use with steel well casing as 

long as they are installed in accordance with manufacturers recommendations and 
specifications.  The pitless adaptor, including the cap or cover, casing extension, and 
other attachments, must be so designed and constructed to be water tight and to prevent 
contamination of the potable water supply from external sources.  Pitless adapters or 
units are not recommended to be mounted on PVC well casing.  If a pitless adapter is to 
be used with PVC casing, it should be designed for use with PVC casing, and the driller 
should ensure that the weight of the pump and column do not exceed the strength of the 
PVC well casing. 

 
F. Hydraulic Fracturing.  The hydraulic fracturing pressure shall be transmitted through a 

drill string and shall not be transmitted to the well casing.  Hydraulic fracturing intervals 
shall be at least 20 feet below the bottom of the permanent casing of a well.  All hydraulic 
fracturing equipment shall be thoroughly disinfected with a 100 part per million chlorine 
solution prior to insertion into the well.  The driller shall include the appropriate hydraulic 
fracturing information on the well log including methods, materials, maximum pressures, 
location of packers, and initial/final yields. 

 
G. Static Water Level, DWR Well Development, and Well Yield.  To fulfill the requirements of  

R-655-4-4.5.2, new wells designed to produce water shall be developed to remove drill 
cuttings, drilling mud, or other materials introduced into the well during construction and 
to restore the natural groundwater flow to the well to the extent possible.  After a water 
production well is developed, a test should be performed to determine the rate at which 
groundwater can be reliably produced from the well.  Following development and testing, 
the static water level in the well should also be measured.  Static water level, well 
development information, and well yield information shall be noted on the official 
submittal of the Well Log by the well driller. 

 
 
PART 7 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.10 
 

A. General 
1. Not Used. 
2. Public Water Supply Wells.  Public water supply wells are subject to the minimum 

construction standards outlined in R655-4-9 in addition to the requirements 
established by the Department of Environmental Quality, Division of Drinking 
Water under Sections R309-515 (formerly R309-204) and R309-600 (formerly 
R309-113).  Plans and specifications for a public supply well must be reviewed 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 
 

 
WELLS 02520 - 22 
 

and approved by the Division of Drinking Water before the well is drilled.  These 
plans and specifications shall include the procedures, practices, and materials 
used to drill, construct, seal, develop, clean, disinfect, and test the public supply 
well.  A representative of the Division of Drinking Water must be present at the 
time the surface grout seal is placed in all public supply wells, so that the 
placement of the seal can be certified.  In order to assure that a representative 
will be available, and to avoid down-time waiting for a representative, notice 
should be given several days in advance of the projected surface grout seal 
placement.  When the time and date for the surface grout seal installation are 
confirmed a definite appointment should be made with the representative of the 
Division of Drinking Water to witness the grout seal placement by calling (801) 
536-4200.  The licensed driller shall have available a copy of the start card 
relating to the well and provide that information to the inspecting representative 
at the time of the surface grout seal installation and inspection. 

 
 
PART 8 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.11 
 
8.1 RENOVATED WELL SEALING OF CASING (NOT APPLICABLE). 
 

If in the repair of a drilled well, the old casing is withdrawn, the well shall be recased  and 
resealed in accordance with the rules provided in Sections R655-4-9.7, 9.8, and 9.9. 

 
8.2 RENOVATED WELL INNER CASING (NOT APPLICABLE). 
 

If an inner casing is installed to prevent leakage of undesirable water into a well, the space 
between the two well casings shall be completely sealed using packers, casing swedging, 
pressure grouting, etc., to prevent the movement of water between the casings. 

 
8.3 RENOVATED WELL OUTER CASING (NOT APPLICABLE). 
 

If the "over-drive" method is used to eliminate leakage around an existing well, the casing driven 
over the well shall meet the minimum specifications listed in Sections R655-4-9.3, 9.4, 9.5 and 
9.6. 

 
8.4 RENOVATED WELL ARTESIAN ZONE (NOT APPLICABLE) 
 

If upon deepening an existing well, an artesian zone is encountered, the well shall be cased and 
completed as provided in R655-4-9. 

 
8.5 REDRILLED DUG WELL (NOT APPLICABLE) 
 

A drilled well may be constructed through an existing dug well provided that:  
 

A. Unperforated Casing Requirements.  An unperforated section of well casing extends from 
a depth of at least ten (10) feet below the bottom of the dug well and at least 20 feet 
below land surface to above the maximum static water level in the dug well. 
 

B. Seal Required.  A two foot thick seal of neat cement grout, sand cement grout, or 
bentonite grout is placed in the bottom of the dug well so as to prevent the direct 
movement of water from the dug well into the drilled well. 

 
C. Test of Seal.  The drilled well shall be pumped or bailed to determine whether the seal 

described in Section 11.5.2 is adequate to prevent movement of water from the dug well 
into the drilled well.  If the seal leaks, additional sealing and testing shall be performed 
until a water tight seal is obtained.  

 
8.6 WELL REHABILITATION AND CLEANING (NOT APPLICABLE) 
 

A. Tools used to rehabilitate or clean a well shall be cleaned, disinfected, and free of 
contamination prior to placement in a well. 
 

B. The driller shall use rehabilitation and cleaning tools properly so as not to permanently 
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damage the well or aquifer.  If the surface seal is damaged or destroyed in the process of 
rehabilitation or cleaning, the driller shall repair the surface seal to the standards set forth 
in Sections R655-4-9.7, 9.8, and 9.9. 

 
C. Debris, sediment, and other materials displaced inside the well and surrounding aquifer 

as a result of rehabilitation or cleaning shall be completely removed by pumping, bailing, 
well development, or other approved methods. 

 
D. Detergents, chlorine, acids, or other chemicals placed in wells for the purpose of 

increasing or restoring yield, shall be specifically designed for that purpose and used 
according to the manufacturer’s recommendations. 

 
E. Any renovation, rehabilitation, cleaning, or other work on a well that requires alteration of 

the well itself shall be conducted by a licensed well driller. 
 
F. Following completion of deepening, renovation, rehabilitation, cleaning, or other work on 

a well, the well shall be properly disinfected in accordance with R655-4-9.13.5. 
 
 
PART 9 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.12 
 
9.1 WELL TEMPORARY ABANDONMENT 
 

When any well is temporarily removed from service, the top of the well shall be sealed with a 
tamper resistant, water-tight cap or seal.  If a well is in the process of being drilled and is 
temporarily abandoned, the well shall be sealed with a tamper resistant, water-tight cap or seal 
and a surface seal installed in accordance with Sections R655-4-9.7, 9.8, and 9.9.  The well may 
be temporarily abandoned during construction for a maximum of 90 days.  After the 90 day 
period, the temporarily abandoned well shall be permanently abandoned in accordance with the 
following requirements, and an official well abandonment report (abandonment log) must be 
submitted in compliance with Section R655-4-4.6. 

 
9.2 WELL PERMANENT ABANDONMENT 
 

The rules of this section apply to the abandonment of the type of wells listed in Section R655-4-
1.2 including private water wells, public supply wells, monitor wells, cathodic protection wells, and 
heating or cooling exchange wells.  A licensed driller shall notify the state engineer prior to 
commencing abandonment work and submit a complete and accurate abandonment log following 
abandonment work in accordance with Section R655-4-4.6 of these rules.  Prior to commencing 
abandonment work, the driller shall obtain a copy of the well log of the well proposed to be 
abandoned from the well owner or the state engineer, if available, in order to determine the 
proper abandonment procedure.  Any well that is to be permanently abandoned shall be 
completely filled in a manner to prevent vertical movement of water within the borehole as well as 
preventing the annular space surrounding the well casing from becoming a conduit for possible 
contamination of the groundwater supply.  A well driller who wishes to abandon a well in a 
manner that does not comply with the provisions set forth in this Section must request approval 
from the state engineer. 

 
9.3 WELL ABANDONMENT LICENSURE REQUIREMENT 
 

Well abandonment shall be accomplished under the direct supervision of a currently licensed 
water well driller who shall be responsible for verification of the procedures and materials used. 

 
9.4 WELL ABANDONMENT ACCEPTABLE MATERIALS 
 

Neat cement grout, sand cement grout, unhydrated bentonite, or bentonite grout shall be used to 
abandon wells and boreholes.  Other sealing materials or additives, such as fly ash, may be used 
in the preparation of grout upon approval of the state engineer.  Drilling mud or drill cuttings shall 
not be used as any part of a sealing materials for well abandonment.  The liquid phase of the 
abandonment fluid shall be water from a potable municipal system or disinfected in accordance 
with R655-4-9.13.5. 

9.5 WELL ABANDONMENT MATERIALS PLACEMENT 
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A. Neat cement and sand cement grout shall be introduced at the bottom of the well or  
required sealing interval and placed progressively upward to the top of the well.  The 
sealing material shall be placed by the use of a grout pipe, tremie line, dump bailer or 
equivalent in order to avoid freefall, bridging, or dilution of the sealing materials or 
separation of aggregates from sealants.  Sealing material shall not be installed by freefall 
(gravity) unless the interval to be sealed is dry and no deeper than 30 feet below ground 
surface.  If the well to be abandoned is a flowing artesian well, the well may be pressure 
grouted from the surface.  The well should be capped immediately after placement of 
seal materials to allow the seal material to set up and not flow out of the well. 
 

B. Bentonite-based abandonment products shall be mixed and placed according to 
manufacturer's recommended procedures and result in a seal free of voids or bridges.  
Granular or powered bentonite shall not be placed under water.  When placing 
unhydrated bentonite, a sounding or tamping tool shall be run in the sealing interval 
during pouring to measure fill-up rate, verify a continuous seal placement, and to break 
up possible bridges or cake formation..  

 
C. The uppermost ten (10) feet of the abandoned well casing or borehole shall consist of 

neat cement grout or sand cement grout. 
 
D. Abandonment materials placed opposite any non-water bearing intervals or zones shall 

be at least as impervious as the formation or strata prior to penetration during the drilling 
process. 

 
E. Prior to well or borehole abandonment, all pump equipment, piping, and other debris shall 

be removed to the extent possible.  The well shall also be sounded immediately before it 
is plugged to make sure that no obstructions exist that will interfere with the filling and 
sealing.  If the well contains lubricating oil that has leaked from a turbine shaft pump, it 
shall be removed from the well prior to abandonment and disposed of in accordance with 
applicable state and federal regulations. 

 
F. Verification shall be made that the volume of sealing and fill material placed in a well 

during abandonment operations equals or exceeds the volume of the well or borehole to 
be filled and sealed. 

 
9.6 WELL ABANDONMENT CASING TERMINATION 
 

The casings of wells to be abandoned shall be severed a minimum of two feet below either the 
natural ground surface adjacent to the well or at the collar of the hole, whichever is the lower 
elevation.  A minimum of two (2) feet of compacted native material shall be placed above the 
abandoned well upon completion. 

 
9.7 WELL ABANDONMENT ARTESIAN WELLS (NOT APPLICABLE) 
 

A neat cement grout, sand-cement grout, or concrete plug shall be placed in the confining stratum 
overlying the artesian zone so as to prevent subsurface leakage from the artesian zone.  The 
remainder of the well shall be filled with sand-cement grout, neat cement grout, bentonite 
abandonment products, or bentonite grout.  The uppermost ten (10) feet of the well shall be 
abandoned as required in Section 12.5.3. 

 
9.8 WELL ABANDONMENT DRILLED AND JETTED WELLS 
 

A neat cement grout or sand cement grout plug shall be placed opposite all perforations, screens 
or openings in the well casing. The remainder of the well shall be filled with cement  grout, neat 
cement, bentonite abandonment products, concrete, or bentonite slurry.  The uppermost ten feet 
of the well shall be abandoned as required in Section 12.5.3. 

 
9.9 WELL ABANDONMENT GRAVEL PACKED WELLS (NOT APPLICABLE) 
 

All gravel packed wells shall be pressure grouted throughout the perforated or screened section 
of the well.  The remainder of the well shall be filled with sand cement grout, neat cement grout, 
bentonite abandonment products, or bentonite grout.  The uppermost ten feet of the well shall be 
abandoned as required in Section 12.5.3. 
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9.10 WELL ABANDONMENT CASING REMOVAL 
 

It is recommended that the well casing be removed during well abandonment, and when doing 
so, the abandonment materials shall be placed from the bottom of the well or borehole 
progressively upward as the casing is removed.  The well shall be sealed with sand cement grout, 
neat cement grout, bentonite abandonment products, or bentonite grout.  In the case of gravel 
packed wells, the entire gravel section shall be pressure grouted.  The uppermost ten feet of the 
well shall be abandoned as required in Section 12.5.3. 

 
9.11 WELL ABANDONMENT REPLACEMENT WELLS 
 

Wells which are to be removed from operation and replaced by the drilling of a new  well under an 
approved replacement application, shall be abandoned in a manner consistent with the provisions 
of  R655-4-12 before the rig is removed from the site of the newly constructed replacement well, 
unless written authorization to remove the rig without abandonment is provided by the state 
engineer.  Also refer to the requirements provided in Section R655-4-4.4. 
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SECTION 02521 – WELL VIDEOTAPING 
 
 
No applicable State Rules. 
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SECTION 02525 – MONITORING WELLS 
 
 
PART 1 – UTAH ADMINISTRATIVE CODE (UAC) 655.4.13 
 
1.1 MONITORING WELL STANDARDS (NOT APPLICABLE) 
 

A. Certain construction standards that apply to water wells also apply to monitor wells. 
Therefore, these monitoring well standards refer frequently to the water well standard 
sections of the rules. Standards that apply only to monitor wells, or that require emphasis, 
are discussed in this section. Figure 7 illustrates a schematic of an acceptable monitor 
well with an above-ground surface completion. Figure 8 illustrates a  schematic of an 
acceptable monitor well with a flush-mount surface completion. Figures 7 and 8 can be 
viewed in the publication, State of Utah Administrative Rules for Water Well Drillers, 
dated January 1, 2001, available at the Division of Water Rights, 1594 West North 
Temple, Salt Lake City, Utah. 
 

B. These standards are not intended as a complete manual for monitoring well construction, 
alteration, maintenance, and abandonment.  These standards serve only as minimum 
statewide guidelines towards ensuring that monitor wells do not constitute a significant 
pathway for the movement of poor quality water, pollutants, or contaminants. These 
standards provide no assurance that a monitor well will perform a desired function. 
Ultimate responsibility for the design and performance of a monitoring well rests with the 
well owner and/or the owner's contractor, and/or technical representative(s). Most 
monitor well projects are the result of compliance with the Environmental Protection 
Agency (EPA), Federal Regulations such as the Resource Conservation and Recovery 
Act (RCRA), Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA or "Superfund"), or specific State Solid and Hazardous Waste requirements. 
The contracts governing their installation are tightly written containing specific 
requirements as to site location, materials used, sampling procedures and overall 
objectives. Therefore specific construction requirements for monitor well installation shall 
be governed by applicable contracts and regulations providing they meet or exceed state 
requirements and specifications. Guidelines and recommended practices dealing with the 
installation of monitor wells may be obtained from the state engineer upon request. 
Additional recommended information may be obtained from the Environmental Protection 
Agency (EPA), Resource Conservation and Recovery Act (RCRA), Groundwater 
Monitoring Enforcement and Compliance Document available from EPA's regional office 
in Denver, Colorado and from the Handbook of Suggested Practices for the Design and 
Installation of Groundwater Monitoring Wells, available from the National Groundwater 
Association in Dublin, Ohio. 

 
 
1.2 MONITORING WELL MATERIALS & EQUIPMENT (NOT APPLICABLE) 
 

Installation and Construction. 
 

A. Materials and Equipment Contaminant-Free.  All material used in the installation of 
monitor wells shall be contaminant-free when placed in the ground.  Drilling equipment 
shall be clean and contaminant free in accordance with Section R655-4-9.13.4.  During 
construction contaminated water should not be allowed to enter contaminant-free 
geologic formations or water bearing zones. 
 

B. Monitoring Well Borehole Integrity.  Some minor cross-contamination may occur during 
the drilling process, but the integrity of the borehole and individual formations must then 
be safeguarded from permanent cross connection. 

 
C. Monitoring Well Casing & Screen.  The well casing should be perforated or screened and 

filter packed with sand or gravel where necessary to provide adequate sample collection 
at depths where appropriate aquifer flow zones exist.  The casing and screen selected 
shall not affect or interfere with the chemical, physical, radiological, or biological 
constituents of interest.  Screens in the same well shall not be placed across separate 
water bearing zones in order to minimize interconnection, aquifer commingling, and cross 
contamination.  Screens in a nested well can be placed in separate water bearing zones 
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as long as the intervals between the water bearing zones are appropriately sealed and 
aquifer cross connection and commingling does not occur.  Monitor well casing and 
screen shall conform to ASTM standards, or consist of at least 304 or 316 stainless steel, 
PTFE (Teflon), or Schedule 40 PVC casing. 

 
D. Monitoring Well Gravel/Filter Pack.  If installed, the gravel or filter pack should generally 

extend two (2) feet to ten (10) feet above screened or perforated areas to prevent the 
migration of the sealing material from entering the zones being sampled.  Gravel or filter 
pack material shall meet the requirements of Section R655-4-9.12.2.  Gravel/filter pack 
for monitoring wells does not require disinfection.  Drill cutting should not be placed into 
the open borehole annulus.  The well driller shall ensure that a bridge or voids do not 
occur in the annular space during the placement of the gravel pack by means of a 
sounding device or other mechanism. 

 
E. Monitoring Well Annular Seal.  All monitor wells constructed shall have a continuous 

surface seal, which seals the annular space between the borehole and the permanent 
casing, in accordance with the provisions in Sections R655-4-9.7, 9.8, and 9.9.  The 
surface seal depth requirements of Section R655-4-9.9 do not apply to monitor wells.  
The surface seal may be more or less than 30 feet depending on the screen/perforation 
and/or gravel pack interval.  Seals shall also be constructed to prevent interconnection 
and commingling of separate aquifers penetrated by the well, prevent migration of 
surface water and contamination into the well and aquifers, and shall provide casing 
stability.  The seal shall have a minimum thickness of two inches, and shall extend from 
land surface to the top of the filter pack.  After the permanent casing and filter pack 
(optional) has been set in final position, a layer of bentonite or fine sand (e.g., mortar 
sand) shall be placed on top of the filter pack to maintain separation between the seal 
material and the screened interval in order to insure that the seal placement will not 
interfere with the filter pack.  The remaining annular space shall be filled to land surface 
in a continuous operation with unhydrated bentonite, neat cement grout, sand-cement 
grout, or bentonite grout.  Only potable water should be used to hydrate any grout or 
slurry mixture.  The completed annular space shall fully surround the permanent casing, 
be evenly distributed, free of voids, and extend from the permanent casing to undisturbed 
or recompacted soil.  All sealing materials and placement methods shall conform to the 
standards in Sections R655-4-9.7, 9.8, and 9.9.  The well driller shall ensure that a bridge 
or voids do not occur in the annular space during the placement of the seal. 
 

F. Monitoring Well Wastes – Cuttings, Decon Water, Development Water, and Other IDW. 
Drill cuttings, decontamination (Decon) water, monitor well development water, and other 
investigation derived waste (IDW) shall be managed and disposed of in accordance with 
applicable state and federal environmental regulations.  It is the responsibility of the driller 
to know and understand such requirements. 

 
 
1.3 MONITORING WELL SURFACE PROTECTION (NOT APPLICABLE) 
 
 Minimum Surface Protection Requirements. 
 

A. If a well is cased with metal and completed above ground surface, a locking water 
resistant cap shall be installed on the top of the well. 
 

B. If the well is not cased with metal and completed above ground surface, a protective 
metal casing shall be installed over and around the well.  The protective casing shall be 
cemented at least two feet into the ground around the nonmetallic casing.  A water tight 
cap shall be installed in the top of the well casing.  A locking cap shall be installed on the 
top of the protective casing. 

 
C. Monitor wells completed above ground and potentially accessible to vehicular damage 

shall be protected in the following manner.  At least three metal posts, at least three 
inches in diameter, shall be cemented in place around the casing.  Each post shall 
extend at least three feet above and two feet below ground surface.  A concrete pad may 
be installed to add protection to the surface completion.  If installed, the concrete pad 
shall be at least four (4) inches thick and shall slope to drain away from the well casing.  
The base shall extend at least two (2) feet laterally in all directions from the outside of the 
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well boring.   When a concrete pad is used, the well seal may be part of the concrete pad. 
 
D. If the well is completed below land surface, a water tight cap with a lock shall be attached 

to the top of the well casing.  A metal monument or equivalent shall be installed over and 
around the well.  The monument shall serve as a protective cover and be installed level 
with the land surface and be equipped with a waterproof seal to prevent inflow of any 
water or contaminants.  Drains will be provided, when feasible, to keep water out of the 
well and below the well cap.  The monument and cover must be designed to withstand 
the maximum expected load. 

 
1.4 MONITORING WELL ABANDONMENT (NOT APPLICABLE) 
 

Abandonment of monitor wells shall be completed in compliance with the provisions of R655-4-
12.  The provisions of R655-4-12 are not required for the permanent abandonment of monitor 
wells completed less than 30 feet below natural ground surface. 
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SECTION 02526 – WATER STORAGE TANK 
 
 
PART 1 – GENERAL 
 
1.1 SUMMARY 

 
A. The water storage tank shall have inside dimensions of 16’ x 8’ x 9’ to provide storage for 

indoor and outdoor use.  Storage for fire flow is not needed. 
 

B. The tank does not need to be designed for traffic loading, but must be structurally 
certified, including for seismic risks, by the manufacturer (pre-cast) or a structural 
engineer (cast-in-place). 

 
 
PART 2 – PRODUCTS 
 
Not used. 
 
 
PART 3 – EXECUTION 
 
3.1 SUMMARY 

 
A. The tank shall be made of concrete and be water tight.  All joints shall be sealed with a 

10 psi minimum pressure seal. 
 

B. The storage tank shall have a 6” silt trap below the inlet and outlet water lines.  Silt must 
be removed regularly from the tank.  Maintenance timing will depend on the quality of 
water, but it is recommended that the tank be checked at least annually. 
 

C. The ground around the storage tank shall be sloped at a minimum of 2% for 10 feet.  The 
roof of the storage tank shall also be constructed to promote drainage off and away from 
the tank.  The top of the storage tank shall be 2.5’ above the adjacent finished grade. 
 

D. The tank shall have a water-tight, sealed, and locked access manhole.  The frame shall 
be provided with a close fitting solid shoebox type cover which extends down around the 
frame at least two inches and is furnished with a gasket between the lid and frame. 
 

E. All interior surfaces or coatings shall consist of products which are certified by 
laboratories approved by ANSI and which comply with ANSI/NSF Standard 61 or other 
standards approved by the Executive Secretary.  This requirement applies to any pipes 
and fittings, protective materials (e.g. paints, coatings, concrete admixtures, concrete 
release agents, concrete sealers), joining and sealing materials (e.g. adhesives, caulks, 
gaskets, primers, and sealants) and mechanical devices (e.g. electrical wire, switches, 
sensors, valves, submersible pumps) which are located so as to come into contact with 
the drinking water. 
 

F. The vent shall be downturned or shielded to prevent the entrance of surface water and 
rainwater.  The vent opening shall be a minimum of 30” above the tank surface and be 
fitted with a number 14 mesh or finer non-corrodible screen.  A screen protector shall be 
installed and fitted with additional heavy gage screen or substantial covering which will 
protect the number 14 mesh screen against vandalism and, further, discourage 
purposeful attempts to contaminate the reservoir. 
 

G. The overflow shall be downturned or shielded to prevent entrance of surface water and 
rainwater.  The overflow opening shall be a minimum of 12” above the ground surface 
adjacent to the tank and be fitted with a number 4 mesh or finer non-corrodible screen.  A 
screen protector shall be installed & fitted with additional heavy gage screen or 
substantial covering which will protect the number 4 mesh screen against vandalism and, 
further, discourage purposeful attempts to contaminate the reservoir.  Discharge from the 
overflow shall be visible. 
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H. Drinking water storage structures shall be disinfected before being put into service for the 

first time, and after being entered for cleaning, repair, or painting. The reservoir shall be 
cleaned of all refuse and shall then be washed with potable water prior to adding the 
disinfectant. AWWA Standard C652-92 shall be followed for reservoir disinfection, with 
the exception there shall be no delivery of waters used in the disinfection process to the 
distribution system, unless specifically authorized, in writing, by the Executive Secretary. 
Upon completing any of the three methods for storage tank chlorination, as outlined in 
AWWA C652-92, the water system must properly dispose of residual super-chlorinated 
waters in the outlet pipes. Other super-chlorinated waters, which are not to be ultimately 
diluted and delivered into the distribution system, shall also be properly disposed.  
 
Guidance: The Executive Secretary may require sampling and analysis of water prior to 
authorizing it’s delivery into a distribution system.  
Chlorinated water discharged from the storage tank shall be disposed of in an acceptable 
manner and in conformance with the rules of the Utah Water Quality Board (see R317 of 
the Utah Administrative Code).  
 

I. Four floats are required in the storage tank.  Connect wiring as required and according to 
the Electrical Plans.  The electrical sequence of operations is detailed in section 02527 of 
the specifications. 
 

J. All manufacturing, installation, disinfection, inspections, operation, and maintenance shall 
conform to the applicable Utah Division of Drinking Water and AWWA codes
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SECTION 02527 – WELL, TANK, & VAULT ELECTRICAL SEQUENCE OF OPERATIONS 
 
 
PART 1 – GENERAL 
 
1.1 SUMMARY 

 
A. This section summarizes the electrical sequence of operations in the well, storage tank, 

and maintenance vault and some of the products involved with the system.  For more 
information, refer to sheet C504 and the electrical engineering plans and specifications. 

 
 
PART 2 – PRODUCTS 
 
2.1 WELL PUMP 
 

A. A well pump with a variable frequency drive (VFD) shall be installed inside and near the 
bottom of the well.  The VFD shall be located in the utility vault, be controlled by floats in 
the water tank, and convert to 3-phase power.  See the well equipping section of 
specification 02520 for more details. 

 
B. The well pump shall have a minimum capacity of 50 gpm and 300 feet of head and fit in 

the 6” diameter hole.  The well pump will have 3-phase 120/240 volt power.  Approved 
well pumps are shown in the following list. 
1. STA-RITE – L50P4KH pump end, P43B0075A3 motor (7.5 hp) 
2. National Pump Company – S6LC (5 stage), 15 hp motor 
3. Crown – 5LC-80 A-Trim, 8 stages, 7.5 hp motor 

 
2.2 BOOSTER PUMPS 

A. Constant pressure booster pumps with VFD’s (to maintain pressure in water lines at 60 
psi) shall be installed in the utility vault to pressurize and feed the water distribution 
system.  The VFD pressure transducer shall be installed in the mechanical room near the 
bladder tanks.  The bottom of the pumps shall 10” min. above the floor to avoid moisture. 

 
B. A timer shall be installed to automatically switch between which pump is primary and with 

is secondary on a monthly basis.  If demand is high, both pumps should have the 
capability of running simultaneously. 

 
C. The booster pumps shall have a minimum capacity of 60 gpm and 150 feet of head.  

They must also be able to provide 91.2 gpm and 70 feet of head.  The booster pumps are 
limited to single-phase 120/240 volt power.  Approved booster pumps are shown below. 
1. Aurora Pumps – 1.25x1.5x7, 360 1 STG ENDSUC, 7.5 hp motor 
2. Price Pump Company – JB150SS, XJ/JB, 7.5 hp motor 
3. Gorman-Rupp Eng. Sys. – 82H-B-1, 80-SERIES, 10 hp motor 

 
2.3 FLOAT ACTIVATED SWITCHES 

 
A. Float activated switches shall be installed and attached to a stationary rod inside the 

storage tank.  The PVC rod shall be attached to the tank to prevent any movement, but 
be removable to facilitate maintenance.  It shall extend from the floor to within the 
opening of the manhole riser just below the lid. 
 

B. The float activated switches shall be ordered and installed so that the switch is activated 
when the water level passes the point to where the float is attached (see section 02527 of 
the specifications and the electrical engineering plans for more information).  The 
following list provides acceptable manufacturers for the float activated switches. 
1. Automation Products Group, Inc. 
2. American Electronic Components, Inc. 
3. Strain Measurement Devices 
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C. All parts inside the storage tank shall be disinfected and be ANSI-certified as meeting 

NSF Standard 61 or Standard 14.  The electrical lines serving the float activated switches 
shall be sealed water-tight inside the tank and through the roof. 

 
 
PART 3 – OPERATIONS 
 
3.1 SUMMARY 
 

A. Electrical Fixtures 
1. Electrical outlets in the vault. 
2. Space heater. 
3. Vault light. 
4. Ventilation fan in the vault exhaust vent. 
5. Booster pumps (2) with VFD’s in the vault. 
6. Well pump in the well with a VFD in the vault. 
7. Full port ball valves (3) in the vault with electric actuators.  The electric actuators 

must have a manual override to provide both automatic and manual controls. 
8. Warning light/alarm “A” – “Flooding in the vault” indicator.  It is located in the 

control panel in the vault (with a switch to clear the alarm), electrical panel 
outside the vault, and in the rest area mechanical room. 

9. Warning light/alarm “B” – “Low storage tank volume” indicator.  It is located in the 
control panel in the vault, electrical panel outside the vault, and in the rest area 
mechanical room. 

 
B. Switches corresponding to the Electrical Fixtures (Float Activated Switches are labeled 

alphabetically on sheet C504). 
1. The electrical outlets are hard-wired and have no switch. 
2. The space heater is also hard-wired and set to maintain the vault at 40° F 

minimum.  The heater also has a manual on-off switch. 
3. The vault light switch is located adjacent to the top step in the vault, just inside 

the access hatch. 
4. The ventilation fan switch is also located adjacent to the top step in the vault on 

the same panel as the light switch. 
5. The booster pumps have several controls described below: 

a. The pumps are primarily controlled by a variable frequency drive in the 
vault to maintain pressure in the water lines at 60 psi (the location of the 
pressure transducer is in the mechanical room near the bladder tanks). 

b. Float Activated Switch “A” in the water storage tank will shut off both 
booster pumps if the water level drops to within 1’ off the floor.  The 
same switch will turn them back on if the water level fills above the 1’ 
depth from the tank’s floor. 

c. Float Activated Switch “B” in the vault will also shut off both booster 
pumps if water collects in the vault and fills above 6” deep from the floor.  
In this case, they will only turn back on when warning light/alarm “A” is 
cleared and the water in the vault has dropped below 6” deep. 

d. The booster pumps will be set to a timer to switch back and forth which 
pump is primary and which is secondary with the capability for both to 
run simultaneous if needed to maintain water line pressure.  Timer 
controls will be in the control panel. 

6. The well pump is controlled by a VFD in the utility vault.  The VFD is governed by 
floats in the water storage tank as described below. 
a. Float Activated Switch “C” in the water storage tank will activate the VFD 

and turn the well pump on when the water level drops to within 2.5’ of the 
floor.  Float Activated Switch “D” will deactivate the VFD and turn the well 
pump off when the water level fills to within 1’ off the roof. 

b. Float Activated Switch “B” in the vault will shut off the well pump if water 
collects in the vault and fills above 6” deep from the floor.  In this case, it 
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will only turn back on when warning light/alarm “A” is cleared and the 
water in the vault has dropped below 6” deep. 

7. The three full port ball valves will be automatically closed by Float Activated 
Switch “B” in the vault if water collects in the vault and fills above 6” deep from 
the floor.  The valves will only open when warning light/alarm “A” is manually 
cleared and the water is no longer above 6” deep in the vault. 

8. Warning light/alarm “A” is activated by Float Activated Switch “B” in the vault if 
water collects in the vault and fills above 6” deep from the floor.  The warning 
light/alarm will only turn off when it is manually cleared in the control panel and 
the water is no longer above 6” deep in the vault. 

9. Warning light/alarm “B” is activated by Float Activated Switch “E” in the storage 
tank when the water level falls to within 2’ from the floor (6” below the fill level).  
The same switch will also turn off the warning light/alarm when the water level 
fills above the 2’ depth from the tank’s floor. 
 

C. Summary of float activated switches 
1. Float Activated Switch “A” turns the booster pumps on-off when the water in the 

storage tank is within 1’ of the floor (up is on and down is off). 
2. Float Activated Switch “B” in the up position turns the booster pumps off, closes 

the three full port ball valves, and activates the warning light/alarm.  When the 
switch is in the down position the well and booster pumps can be turned on, the 
valves opened, and the warning light/alarm off when the alarm is manually 
cleared.  

3. Float Activated Switch “C” activates the well pump VFD and turns the pump on 
(down is on).  It cannot deactivate the VFD and turn the well pump off. 

4. Float Activated Switch “D” deactivates the well pump VFD and turns the well 
pump off (up is off).  It cannot activate the VFD and turn the well pump on. 

5. Float Activated Switch “E” turns the warning light/alarm on-off (down is on and up 
is off). 
 

D. The control panel includes the following controls. 
1. All the breaker controls for the electrical fixtures listed.  The three pumps and 

VFD’s shall have separate controls to turn them on and off individually and 
independently. 

2. Booster pump timer controls.  They should switch between which is primary and 
which is secondary on a monthly basis. 

3. Controls to clear warning light/alarm “A”.  Clearing this alarm will only turn the 
warning off, the well and booster pumps back on, and open the valves if the 
water level is no longer above 6” in the vault.  
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SECTION 02530 – SANITARY SEWERAGE 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 
 A. Section includes sanitary sewage systems. 
 
 B. Related Sections: 
  1. Refer to Division-2 section "Earthwork" for excavation and backfill required for 

sanitary sewage systems; not work of this section. 
  2. Refer to Division-15 section "Soil and Waste Systems" for interior building 

systems including drain, waste, and vent piping; not work of this section. 
 
 
1.2 QUALITY ASSURANCE: 
 
 A. Codes and Standards: 
  1. Plumbing Code Compliance: Comply with applicable portions of National 

Standard Plumbing Code pertaining to selection and installation of sanitary 
sewage system materials and products. 

  2. State of Utah DEQ Compliance: Comply with State of Utah requirements, Rule 
317-4 for sanitary sewer systems. 

 
1.3 SUBMITTALS: 
  
 None 
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURER: 
 
 A. Acceptable Manufacturer: Subject to compliance with requirements, provide products of 

one of the following: 
         1. Line Markers: 
  a. American Marking Corp. 
         b. Emed Co., Inc. 
         c. Seton Name Plate Corp. 
 
2.2 IDENTIFICATION: 
 
 A. Underground-Type Plastic Line Markers: Manufacturer's standard permanent, 

bright-colored, continuous-printed plastic tape, intended for direct-burial service; not less 
than 6" wide x 4 mils thick.  Provide green tape with black printing reading "CAUTION 
SEWER LINE BURIED BELOW". 

 
 
2.3 PIPES AND PIPE FITTINGS: 
 
 A. Provide pipe fittings and accessories of same material and weight/class as pipes, with 

joining method as indicated. 
  1. Cast-Iron Soil Pipe:  ASTM A 74, hub and spigot ends, service weight unless 

otherwise indicated. 
   a. Fittings:  Cast-iron hub and spigot ends, standard strength unless 
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otherwise indicated. 
  2. Polyvinyl Chloride (PVC) Sewer Pipe:  ASTM D 3034, Type PSM, SDR 35. 
   a. Fittings:  ASTM 3034, bell and spigot joints. 
 
 
2.4 SANITARY SEWER MANHOLES: 
 
 A. Provide precast reinforced concrete sanitary manholes as indicated, and complying with 

ASTM C 478. 
  1. Top:  Precast concrete, of concentric cone, eccentric cone, or flat slab top type, 

as indicated. 
  2. Base:  Precast concrete, with base riser section and separate base slab, or base 

riser section with integral floor, as indicated. 
  3. Steps:  Ductile-iron or aluminum, integrally cast into manhole sidewalls. 
  4. Frame and Cover: Ductile-iron, heavy-duty, indented top design, with lettering 

cast into top reading "SANITARY SEWER". 
  5. Pipe Connectors: Resilient, complying with ASTM C 923. 
 
 
2.5 CLEANOUTS: 
 

A. Pipe extension to grade with ferrule and countersunk cleanout plug.  Round cast-iron access 
frame over cleanout, with heavy-duty secured scoriated cover with lifting device in a concrete 
collar. 

 
 
2.6 SANITARY SEPTIC TANKS: 
 
 A. Provide Utah State DEQ approved precast reinforced concrete septic tanks in the 

specified size and configuration indicated. 
 

B.       Acceptable Manufacturer: Subject to compliance with requirements, provide products of    
      one of the following: 

a. Dura-Crete Inc. 
b. Oldcastle 
c. Color Country 

 
 
2.7 SEPTIC LEACHING CHAMBERS: 
 

A. Provide Utah State DEQ approved leaching chamber system in the specified size and 
configuration indicated. Each chamber shall be manufactured from high-density 
polyethylene or polypropylene as defined and described in IAPMO PS 63. Installation 
shall be in accordance with manufacturer installation procedures and those issued by the 
local health department regulations. 

 
B.         Acceptable Manufacturer: Subject to compliance with requirements, provide products of    
             one of the following: 

a.    ADS Arc 36 
b.  Hancor Arc 
c.  Cultec Recharger 150 

 
 
2.8 EFFLUENT PUMPING SYSTEM: 
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A. Provide Utah State DEQ approved effluent pumping system in the specified size and 
configuration indicated.  

 
B.         Acceptable Manufacturer: Subject to compliance with requirements, provide products of    
             one of the following: 

a.    Orenco Systems, Inc. 
b.  Zoeller Engineered Products  
c.  Crane Pumps & Systems  
 

2.9 All septic system components shall be submitted and approved by the design engineer prior to  
 contractor entering into any agreements with any manufacturer. 

 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION OF IDENTIFICATION: 
 
 A. During back-filling/top-soiling of sanitary sewage systems, install continuous 

underground-type plastic line marker, located directly over buried line at 6" to 8" below 
sub grade. 

 
 
3.2 INSTALLATION OF PIPE AND FITTINGS: 
 
 A. Install piping in accordance with governing authorities having jurisdiction, except where 

more stringent requirements are indicated.      
  1. Inspect piping before installation to detect apparent defects.  Mark defective 

materials with white paint and promptly remove from site. 
  2. Lay piping beginning at low point of system, true to grades and alignment 

indicated, with unbroken continuity of invert. 
  3. Place bell ends or groove ends of piping facing upstream. 
  4. Install gaskets in accordance with manufacturer's recommendations for use of 

lubricants, cements, and other special installation requirements. 
 
 B. Pipe: 
  1. Cast-Iron Pipe: Install in accordance with applicable provisions of CISPI "Cast 

Iron Soil Pipe and Fittings Handbook". 
  2. Plastic Pipe: Install in accordance with manufacturer's installation 

recommendations, and in accordance with ASTM D 2321. 
 
 C. Cleaning Pipe: Clear interior of piping of dirt and other superfluous material as work 

progresses.  Maintain swab or drag in line and pull past each joint as it is completed. 
   1. In large, accessible piping, brushes and brooms may be used for cleaning. 
   2. Place plugs in ends of uncompleted conduit at end of day or whenever work 

stops. 
  3. Flush lines between manholes if required to remove collected debris. 
 
 D. Joint Adapters: Make joints between different types of pipe with standard manufactured 

adapters and fittings intended for that purpose. 
 
 E. Interior Inspection: Inspect piping to determine whether line displacement or other 

damage has occurred. 
  1. Make inspections after lines between manholes, or manhole locations, have been 

installed and approximately 2-ft of backfill is in place, and again at completion of 
project.    
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  2. If inspection indicates poor alignment, debris, displaced pipe, infiltration, or other 
defects, correct such defects, and reinspect. 

 
 
3.3 SANITARY MANHOLES: 
 
 A. Place precast concrete sections as indicated.  Where manholes occur in pavements, set 

tops of frames and covers flush with finish surface.  Elsewhere, set tops 3" above finish 
surface, unless otherwise indicated. 

  1. Install in accordance with ASTM C 891.  
  2. Apply bituminous mastic coating at joints of sections. 
 
 
3.4 TAP CONNECTIONS: 
 
 A. Make connections to existing piping and underground structures, so that finished work will 

conform as nearly as practicable to requirements specified for new work. 
 
 B. Use commercially manufactured wyes for branch connections.  Field cutting into piping 

will not be permitted.   
 
 C. Take care while making tap connections to prevent concrete or debris from entering 

existing piping or structure.  Remove debris, concrete, or other extraneous material which 
may accumulate. 

 
 
3.5 BACKFILLING: 
 
 A. Conduct backfilling operations of open-cut trenches closely following laying, jointing, and 

bedding or pipe, and after initial inspection and testing are completed. 
 
3.6 FIELD QUALITY CONTROL: 
 
 A. Testing:  Perform testing of completed piping in accordance with local authorities having 

jurisdiction. 
 
3.7 INSTALLATION OF SEPTIC SYSTEM: 
 
 A. Contractor must retain a Utah Division of Water Quality waste water systems designer 

with a Level 3 certification to inspect and verify proper installation of all septic system 
components. 

 
 
 
 END OF SECTION 02530 
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SECTION 02666 – POTABLE WATER SYSTEMS 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 
 A. Section includes potable water systems work.  Water will be used for indoor facility and 

outdoor irrigation use.  The maximum flow will be approximately 50 gallons per minute at 
60 psi.  No fire suppression water is supplied.  The total length of pipe distribution is 
approximately 750 feet. 

 
 B. Related Sections: 
  1. Refer to Division-2 section "Earthwork for Site" for excavation and backfill 

required for potable water systems; not work of this section. 
  2. Refer to Division-3 sections for concrete work required for potable water systems; 

not work of this section. 
  3. Refer to Division-15 section "Potable Water Systems" for interior building systems 

including interior piping, fixtures, and equipment; not work of this section. 
 
 
1.2 QUALITY ASSURANCE: 
 
 A. Codes and Standards:   
  1. Plumbing Code Compliance: Comply with applicable portions of National 

Standard Plumbing Code pertaining to selection and installation of potable water 
system materials and products. 

  2. Water Purveyor Compliance: Comply with requirements of Purveyor supplying 
water to project, obtain required permits and inspections. 

  3. Utah Division of Drinking Water and AWWA. 
 
 
1.3 SUBMITTALS: 
 
 A. Product Data: Submit manufacturer's technical product data and installation instructions 

for potable water system materials and products. 
 
 B. Maintenance Data: Submit maintenance data and parts list for potable water system 

materials and products.  Include this data, product data, shop drawings, and record 
drawings in maintenance manual; in accordance with requirements of Division 1. 

 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURER: 
 
 A. Approved Manufacturers: Subject to compliance with requirements, provide products of 

one of the following: 
 
  1. Plastic line markers 
          a. American Marking Corp. 
          b. Seton Name Plate Corp. 
  2. Gate Valves: 
          a. Clow Corp; Valve Div.  
          b. Dresser Mfg.; Div. of Dresser Industries. 
          c. Fairbanks Co. 
          d. Kennedy Valve; Div. of ITT Grinnell Valve Co. Inc. 
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          e. Stockham Valves and Fittings Inc. 
          f. Waterous Co. 
  3. Yard Hydrants 
           a. Josam Mfg. Co. 
          b. Smith (Jay R.) Mfg. Co. 
          c. Tyler Pipe. 
          d. Zurn Industries, Inc.; Hydromechanics Div. 
   4. Reduced Pressure Principle Backflow Assemblies (RP Valves) 

a. Ames Company 400B 
b. FEBCO 860 
c. WATTS 919QT 

 
2.2 IDENTIFICATION: 
 
 A. Underground-Type Plastic Line Markers:  Manufacturer's standard permanent, 

bright-colored, continuous-printed plastic tape, intended for direct-burial service; not less 
than 6" wide x 4 mils thick.  Provide blue tape with black printing reading "CAUTION 
WATER LINE BURIED BELOW". 

 
 B. Nonmetallic Piping Label:  If nonmetallic piping is used for water service, provide 

engraved plastic laminate, label permanently affixed to main electrical meter panel stating 
"THIS STRUCTURE HAS A NONMETALLIC WATER SERVICE". 

 
  
2.3 PIPES AND PIPE FITTINGS: 
 
 A. Provide piping materials and factory-fabricated piping products of sizes, types, pressure 

ratings, and capacities indicated.  Where not indicated, provide proper selection as 
determined by Installer to comply with installation requirements.  Provide sizes and types 
matching piping and equipment connections; provide fittings of materials which match 
pipe materials used in potable water systems.  Where more than one type of materials or 
products are indicated, selection is Installer's option.   

 
 B. Piping:   Provide pipe fittings and accessories of same material and weight/class as pipes, 

with joining method as indicated. 
  1. PVC Water-Service Pipe and Fittings:  ASTM D 1785, Schedule 80 pipe, with 

plain ends for solvent-cemented joints with ASTM D 2467, Schedule 80, socket-
type fittings   

  2. PVC Pipe: Ultra Blue AWWA C909 Class 200 Pipe with ductile iron fittings. 
 
 
2.4 VALVES: 
 
 A. Gate Valves: AWWA C500, 175 psi working pressure, threaded, flanged, hub, or other 

end configurations to suit size of value and piping connection.  Provide inside screw type 
for use with curb valve box, iron body, bronze-mounted, double disc, parallel seat, 
non-rising stem.  

 
 
2.5 ACCESSORIES: 
 
 A. Anchorages:  Provide anchorages for tees, wyes, crosses, plugs, caps, bends, valves, 

and hydrants.  After installation, apply full coat of asphalt or other acceptable 
corrosion-retarding material to surfaces of ferrous anchorages. 

  1. Clamps, Straps, and Washers:  Steel, ASTM A 506. 
  2. Rods:  Steel, ASTM A 575. 
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  3. Rod Couplings:  Malleable-iron, ASTM A 197. 
  4. Bolts:  Steel, ASTM A 307. 
  5. Cast-Iron Washers:  Gray-iron, ASTM A 126. 
  6. Thrust Blocks:  Concrete, 2,500 psi. 
  7. Yard Hydrants:  Non-freeze yard hydrants, inlet and outlet as inidicated, bronze 

casing, cast-iron or cast-aluminum casing guard, key-operated, and tapped drain 
port in valve housing. 

  8. Valve Pits:  Valve pits as indicated, constructed of poured-in-place or precast 
concrete.  Construct of dimensions indicated with manhole access, ladder, and 
drain.  Provide sleeves for pipe entry and exit, provide waterproof sleeve seals. 

9. Valve Boxes: 2 piece, cast iron, screw adjustable sleeves, 5-1/4 inch shaft, with 
drop lid. 

 
 
PART 3 - EXECUTION  
 
3.1 EXAMINATION: 
 
 A. Examine areas and conditions under which potable water system's materials and 

products are to be installed.  Do not proceed with work until unsatisfactory conditions 
have been corrected in manner acceptable to Installer. 

 
 
3.2 INSTALLATION OF IDENTIFICATION: 
  
 A. During back-filling/top-soiling of underground potable water piping, install continuous 

underground-type plastic line markers, located directly over buried lines at 6" to 8" below 
sub grade 

 
 
3.3 INSTALLATION OF PIPE AND PIPE FITTINGS: 
 
 A. Pipe: 

 1. Install PVC pressure piping according to AWWA M23 or ASTM D 2774 and 
ASTM F 1668 and in accordance with instructions from water purveyor. 

  2. Install PVC water-service piping according to ASTM D 2774 and ASTM F 1668 
 
 B. Depth of Cover:  Provide minimum cover over piping of 12" below average local frost 

depth or 48" below finished grade, whichever is greater. 
 
 C. Water Main Connection:  Arrange and pay for tap in water main, of size and in location as 

indicated, from water Purveyor. 
 
 D. Water Service Termination:  Terminate potable water piping 5'-0" from building foundation 

in location and invert as indicated.  Provide temporary pipe plug for piping extension into 
building, by work of Division 15. 

  1. Mark location with surface marker. 
 
 
3.4 INSTALLATION OF VALVES: 
 
 A. Install valves with stems pointing up.  Provide valve box over underground valves. 
 
 
3.5 FIELD QUALITY CONTROL: 
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 A. Piping Tests:  Conduct piping tests before joints are covered, and after thrust blocks have 
sufficiently hardened.  Fill pipeline 24-hrs. prior to testing, and apply test pressure to 
stabilize system.  Use only potable water. 

 
 B. Hydrostatic Tests:  Test at not less than 200 pounds per square inch for 2-hrs. 
  1. Test fails if leakage exceeds 2-qts per hour per 100 gaskets or joints, irrespective 

of pipe diameter. 
  2. Increase pressure in 50 psi increments and inspect each joint between 

increments.  Hold at test pressure for one hour, decrease to 0 psi.  Slowly 
increase again to test pressure and hold for one more hour. 

 
 
3.6 ADJUSTING AND CLEANING: 
 
 A. Disinfection of Potable Water System:  Flush pipe system with clean potable water until 

no dirty water appears at point of outlet.  Fill system with water-chlorine solution 
containing at least 50 ppm of chlorine.  Valve off system and let stand for 24- hrs 
minimum.  Flush with clean potable water until no chlorine remains in water coming from 
system. 

  1. Repeat procedure if contamination is present in bacteriological examination. 
 
 
 B. Disinfection of Water Mains:  Flush and disinfect in accordance with AWWA C651 

"Standard for Disinfecting Water Mains". 
  1. Contractor shall submit written verification to Project Manager stating, Disinfection 

has been completed in strict compliance with specification for this project and with 
jurisdiction having authority over water system. 

 
 END OF SECTION 02666 
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SECTION 02720 – STORM SEWERAGE SYSTEMS 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 
 A. Section includes storm sewage systems. 
 
 B. Related Sections: 
  1. Refer to Division-2 section "Earthwork" for excavation and backfill required for 

storm sewage systems; not work of this section. 
  2. Refer to Division-3 sections for concrete work required for storm sewage 

systems; not work of this section. 
  3. Refer to Division-15 section "Storm Water Systems" for interior building systems 

including conductors, horizontal branches, and connections to roof and deck 
drains; not work of this section. 

  4. Refer to Section 02200 “Earthwork” for information regarding percolation tests. 
 
1.2 QUALITY ASSURANCE: 
 
 A. Codes and Standards: 
  1. Plumbing Code Compliance: Comply with applicable portions of National 

Standard Plumbing Code pertaining to selection and installation of storm sewage 
system's materials and products. 

  2. Environmental Compliance: Comply with applicable portions of local 
Environmental Agency regulations pertaining to storm sewage systems.   

  3. National Pollution Discharge Elimination System (NPDES) Compliance: Comply 
with NPDES requirements and Storm Water Pollution Prevention Plan (SWPPP). 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURER: 
 
 A. Approved Manufacturers: Subject to compliance with requirements, provide products of 

one of the following: 
  1. Identification Markers 
          a. Allen Systems Inc. 
          b. Emed Co., Inc. 
          c. Seton Mane Plate Corp. 
  2. Storm Water Treatment Device 
          d. Best Management Products, Inc. – 18F Snout 
    
 
2.2 IDENTIFICATION: 
 
 A. Underground-Type Plastic Line Markers: Manufacturer’s standard permanent, 

bright-colored, continuous-printed plastic tape, intended for direct-burial service; not less 
than 6" wide x 4 mils thick.  Provide green tape with black printing reading "CAUTION 
STORM SEWER LINE BURIED BELOW". 

 
2.3 PIPES AND PIPE FITTINGS: 
 
 A. Provide pipe fittings and accessories of same material and weight/class as pipes, with 

joining method as indicated. 
  1. Polyvinyl Chloride (PVC) Sewer Pipe: ASTM D 3034, Type PSM SDR 35 up to 
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10" diameter pipe.  
   a. Fitting:  PVC ASTM 3034, bell and spigot joints. 
  2. Reinforced Concrete Pipe: ASTM C 76, Class III unless otherwise indicated.  
   a. Fittings:  Reinforced concrete, same strength as adjoining pipe, tongue-

and-groove gasketed joints complying with ASTM C 443. 
  3. Concrete Pipe: ASTM C 14, Class III nonreinforced concrete pipe unless 

otherwise indicated. 
   a. Fittings:  Concrete, same strength as adjoining pipe, tongue-and-groove 

gasketed joints complying with ASRM C 443. 
 
 
2.4 STORM SEWER MANHOLES 
 
 A. Provide precast reinforced concrete storm sewer manholes as indicated, complying with 

ASTM C 478.   
  1. Top:  Precast concrete, of concentric cone, eccentric cone, or flat slab top type, 

as indicated. 
  2. Base:  Precast concrete, with base riser section and separate base slab, or base 

riser section with integral floor, as indicated.  For sumps, precast ring with base 
riser section as indicated. 

  3. Steps:  Ductile-iron or aluminum, integrally cast into manhole sidewalls. 
  4. Frame and Cover: Ductile-iron, heavy-duty, indented top design, with lettering 

cast into top reading "STORM SEWER", conforming to ASTM A-48.  
  5. Pipe Connections: Resilient, complying with ASTM C 923. 
    
2.5 CATCH BASINS: 
 
 A. Precast or cast in place reinforced concrete catch basins as indicated. 
  1. Basin:  Precast or cast in place reinforced concrete, flat slab top. 
  2. Frame and Grate: Ductile-iron or galvanized steel grate, heavy- duty, bicycle 

proof. 
  3. Pipe Connectors: Resilient, complying with ASTM C 923. 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION OF IDENTIFICATION: 
 
 A. During back-filling/top-soiling of storm sewage systems, install continuous 

underground-type plastic line marker, located directly over buried line at 6" to 8" below 
sub grade. 

 
3.2 INSTALLATION OF PIPE AND PIPE FITTINGS: 
 
 A. Install piping in accordance with governing authorities having jurisdiction, except where 

more stringent requirements are indicated. 
  1. Inspect piping before installation to detect apparent defects.  Mark defective 

materials with white paint and promptly remove from site. 
  2. Lay piping beginning at low point of system, true to grades and alignment 

indicated, with unbroken continuity of invert. 
  3. Place bell ends or groove ends of piping facing upstream. 
  4. Install gaskets in accordance with manufacturer's recommendations for use of 

lubricants, cements, and other special installation requirements. 
  
 B. Pipe: 
  1. Polyvinyl Chloride (PVC) pipe: Install in accordance with manufacturer's 
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installation recommendations, and in accordance with ASTM D 2321. 
  2. Concrete Pipe: Install in accordance with applicable provisions of ACPA 

"Concrete Pipe Installation Manual".  
 
 C. Cleaning Piping: Clean interior of piping of dirt and other superfluous material as work 

progresses.  Maintain swab or drag in line and pull past each joint as it is completed. 
  1. In large, accessible piping, brushes and brooms may be used for cleaning. 
  2. Place plugs in ends of uncompleted conduit at end of day or whenever work 

stops. 
  3. Flush lines between manholes if required to remove collected debris. 
 
 D. Joint Adapters: Make joints between different types of pipe with standard manufactured 

adapters and fittings intended for that purpose. 
 
 E. Closing Abandoned Utilities: Close open ends of abandoned underground utilities, which 

are indicated to remain in place.  Provide sufficiently strong closures to withstand 
hydro-static or earth pressure which may result after ends of abandoned utilities have 
been closed. 

  
    F. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable 

methods suitable for size and type of materials being closed.  Wood plugs are not 
acceptable. 

 
 G. Interior Inspection: Inspect piping to determine whether line displacement or other 

damage has occurred. 
   1. If inspection indicated poor alignment, debris, displaced pipe, infiltration or other 

defects, correct such defects, and reinspect. 
 
3.3 CATCH BASINS: 
 
 A. Construct catch basins to sizes and shapes indicated. 
 
 B. Set frames and grates to elevations indicated. 
 
 
3.4 TAP CONNECTIONS: 
 
 C. Make connections to existing piping and underground structures, so that finished work will 

conform as nearly as practicable to requirements specified for new work. 
 
 D. Use commercially manufactured wyes for branch connections.  Field cutting into piping 

will not be permitted.   
  2. For branch connections from side into existing 24" or larger piping, or to 

underground structures, cut opening into unit sufficiently large to allow 3" of 
concrete to be packed around entering connections.  Cut ends of connection 
passing through pipe or structure wall to conform to shape of and be flush with 
inside wall, unless otherwise indicated.  On outside of pipe or structure wall, 
encase entering connection in 6" of concrete for minimum length of 12" to provide 
additional support or collar from connection to undisturbed ground. 

  3. Use epoxy-bonding compound as interface between new and existing concrete 
and piping materials. 

  4. Take care while making tap connections to prevent concrete or debris from 
entering existing piping or structure.  Remove debris, concrete, or other 
extraneous material, which may accumulate. 

 
C. Connections under the building: use MJ type connections, reducers, tees etc. as 
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needed to connect the roof drain to the storm drain under the building. 
 
 
 
 
3.5 BACKFILLING: 
 
 A. Conduct backfill operations of open-cut trenches closely following laying, jointing, and 

bedding of pipe, and after initial inspection and testing are completed. 
  1. To minimize local area traffic interruptions, allow no more than 100' between pipe 

laying and point of complete backfilling. 
  2. Backfill sections under the building or adjacent to footings with structural fill. 
 
3.6 FIELD QUALITY CONTROL: 
 
 A. Testing:  Perform testing of completed piping in accordance with local authorities having 

jurisdiction. 
 END OF SECTION 02720 
 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 

 
PAVEMENT MARKING PAINT 02765 - 1 

 

SECTION 02765 – PAVEMENT MARKING PAINT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 
 

A. Furnish Acrylic Water Based pavement marking paint.  Refer to this Section, article 2.2 for resin 
requirement. 

 
B. Apply to hot mix asphalt or portland cement as edge lines, center lines, broken lines, guidelines, 

contrast lines, symbols, and other related markings. 
 

C. Remove pavement markings. 

1.2 RELATED SECTIONS  Not Used 

1.3 REFERENCES 
 

A. AASHTO M 247: Standard Specification for Glass Beads Used in Traffic Paints 
 

B. ASTM D 562: Standard Test Method for Consistency of Paints Measuring Krebs Unit (KU) Viscosity 
Using a Stormer-Type Viscometer 

 
C. ASTM D 2205: Standard Guide for Selection of Tests for Traffic Paints 

 
D. ASTM D 2743: Standard Practices for Uniformity of Traffic Paint Vehicle Solids by Spectroscopy and 

Gas Chromatography 
 

E. ASTM D 2805: Standard Test Method for Hiding Power of Paints by Reflectometry 
 

F. ASTM D 3723: Standard Test Method for Pigment Content of Water-Emulsion Paints by Low-
Temperature Ashing 

 
G. ASTM D 3960: Standard Practice for Determining Volatile Organic Compound (VOC) Content of 

Paints and Related Coatings 
 

H. ASTM D 4451: Standard Test Method for Pigment Content of Paints by Low-Temperature Ashing 
 

I. ASTM D 5381: Standard Guide for X-Ray Fluorescence (XRF) Spectroscopy of Pigments and 
Extenders 

 
J. ASTM E 1347: Standard Test Method for Color and Color-Difference Measurement by Tristimulus 

(Filter) Colorimetry 
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K. Federal Standards  
 

L. Manual on Uniform Traffic Control Devices (MUTCD) 
 

M. UDOT Materials Manual of Instruction, Part 8 
 

N. UDOT Minimum Sampling and Testing Requirements 

 

1.4 DEFINITIONS  Not Used 

1.5 SUBMITTALS  Not Used 

1.6 ACCEPTANCE 
 

A. Provide documentation of the manufacturer and production batch identification for the paint used. 
 

B. Provide fixtures such as ball valves, gate valves, or others on paint truck for the purposes of 
obtaining field samples. 

 
C. Agitate the paint to allow for thorough mixing.  Follow paint manufacturer’s recommendation for 

agitation and mixing times.  
 

D. Stop all agitation before sample is drawn. 
 

E. Calibrate all meters on the paint truck annually and certify for application rate verification.   
1. Use the following calibration tolerances for meters: 

a. Paint: ± 0.1 gal 
b. Beads: ± 0.5 lb/gal   

2. Keep a clean, legible copy of calibration report with the paint truck. 
3. Provide a copy of certification at the Engineer’s request. 

 
F. The Engineer will: 

1. Visually inspect lines, legends, symbols, and messages to verify compliance with the required 
dimensions. 

2. Inspect at a minimum at the end of each production day. 
 Verify quantities applied by either of the following methods: 

a. Measuring both paint and bead tanks prior to and after application. 
b. Witnessing the meter readings prior to and after application. 

1) A printout of meter readings, in lieu of witnessing, may be accepted at the 
Engineer’s discretion. 

3. Sample in accordance with the UDOT Materials Manual of Instruction, Part 8-932 and the 
UDOT Minimum Sampling and Testing Requirements. 

 
G. Repaint any line or legend failing to meet bead adherence and dimensional requirements. 
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H. Price Reductions.  When more than one of the requirements of the pavement markings is deficient, 
the result with the highest price reduction governs. 
1. Price reductions for pavement markings installed below the specified wet mil thickness are 

outlined in Table 1. 
 
 

Table 1 
 Price Reduction for Wet Mil Thickness 

 Pay Factor 
At the specified mil thickness 1.00 

1-10 percent below the Specified wet mil thickness 0.75 
11-15 percent below the Specified wet mil thickness 0.50 

More than 15 percent below the Specified wet mil thickness   0.00 * 
* Repaint pavement markings at no cost to UDOT. 
 
 
 

2. Price reductions for pavement markings installed below the specified total solids, pigment, 
and non-volatile vehicle content (shown in table 4) are outlined in Table 2. 

 
Table 2 

Price Reduction for Total Solids, Pigment and Non-Volatile Vehicle 
 Pay Factor 

At or above the specified percentage 1.00 
Up to 0.5 percent below the specified percentage 0.85 
0.5 to 1.0 percent below the specified percentage 0.70 

More than1.0 percent below the specified percentage    0.00 * 
* Repaint pavement markings at no cost to UDOT. 

 
 
 

3. Price reductions for pavement markings that fail to meet the remaining requirements of Table 
4 are outlined in Table 3. 

 
Table 3 

Price Reductions 
 Pay Factor 

At the specified requirements 1.00 
Up to1 percent deficient 0.90 
1 to 2 percent deficient 0.80 
2 to 3 percent deficient 0.70 
3 to 4 percent deficient 0.60 
4 to 5 percent deficient 0.50 

More than 5 percent below specified quantitative requirements   0.00 * 
* Repaint pavement markings at no cost to UDOT. 
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PART 2 - PRODUCTS 
 

2.1 PAINT 
 

A. Meet the requirements for Acrylic Water Based Paint as listed in Table 4: 
 

Table 4 
Paint Requirements 

Property White Yellow Black Test 
Pigment:  Percent by weight 63.0 63.0 63.0 ASTM D 3723 
Total Solids:  Percent by 
weight, minimum 79.0 79.0 79.0 ASTM D 2205 

Nonvolatile vehicle:  Percent 
by weight vehicle, minimum* 43.0 43.0 43.0 ASTM D 2205 

Viscosity, KU @ 77 degrees F 80 - 95 80 - 95 80 - 95 ASTM D 562 
Density, lb/gal 14.1 ± 0.3 14.1 ± 0.3 14.1 ± 0.3 ASTM D 2205 
Volatile Organic Content 
(VOC):  lb/gal, maximum 1.25 1.25 1.25 ASTM D 3960 

Titanium Dioxide Content, 
lb/gal 1.0 min 0.2 max N/A ASTM D 5381 

Color Definition 37875 33538 N/A Federal Standard 595B
Directional Reflectance  
Minimum 90.0 50.0 N/A ASTM E 1347 

Dry Opacity:  Minimum (5 mils 
wet) 0.95 0.95 N/A ASTM D 2805 

* Binder: 100 percent acrylic cross-linking polymer, by weight, as determined by infrared 
analysis and other chemical analysis available to UDOT. Refer to ASTM D 2205. 
 

B. No-Pick-Up Time 
1. Paint may not smear or track three minutes after application to the roadway using standard 

application equipment, at the mil thickness required, and with an ambient shaded 
temperature of at least 50 degrees F. 

 
C. Additional requirements: 

1. Free of lead, chromium, or other related heavy metals. Refer to ASTM D 5381. 
2. Refer to ASTM D 2743, ASTM D 4451 and ASTM D 5381: Tests used to verify paint samples 

meet ASTM requirements. 

2.2 GLASS SPHERES (BEADS) USED IN PAVEMENT MARKING PAINT 
 

A. Specific Properties:  Meet AASHTO M 247 with the following exceptions. 
1. Gradation: 
 Passing a No. 14 sieve, percent 95 - 100 
 Passing a No. 16 sieve, percent 80 - 95 
 Passing a No. 18 sieve, percent 10 - 40 
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 Passing a No. 20 sieve, percent  0 - 5 
 Passing a No. 25 sieve, percent 0 - 2   
2. Beads: Silane adhesion coating. 
3. Roundness - The glass beads will have a minimum of 80 percent true spheres.   

 
B. Beads used in Temporary Pavement Markings meet the above or AASHTO M 247 Type II uniform 

gradation.  

 

PART 3 - EXECUTION 

3.1 3PREPARATION 
 

A. Line Control. 
1. Establish control points at 100 ft intervals on tangent and at 50 ft intervals on curves. 
2. Maintain the line within 2 inches of the established control points and mark the roadway 

between control points as needed. 
a. Remove paint that is not placed within tolerance of the established control points and 

replace at no expense to the Department. Refer to this Section, article 3.4. 
b. Maintain the line dimension within 10 percent of the width and length dimensions 

defined in Standard Drawings. 
 

B. Remove dirt, loose aggregate and other foreign material and follow manufacturer’s 
recommendations for surface preparation. 

 

3.2 APPLICATION 
 

A. Apply Pavement marking paint at the following wet mil thickness requirements. 
1. 20 – 25 wet mils for all longitudinal markings. 

 
Example Calculation: (Verify wet mil thickness) 
 
Wet Mils = (0.133681 ft3/gal) * 12000 mil/ft     
                     (X ft/gal)(Z ft) 
Where 
X = application rate.  (Meter readings or dipping tanks). 
Z = line width measured in feet. 
12000 = conversion from ft to mil 
0.133681 = conversion from gallons to cubic feet. 

 
 For information only:  Approximate application rate for required mil thickness 

requirements. 
 a. 4 inch Solid Line: From 190 to 240 ft/gal 
 b. 4 inch Broken Line: From 760 to 960 ft/gal 

c. 8 inch Solid Line: From 95 to 120 ft/gal 
 

2. 23 – 40 wet mils for all painted legends as determined by a wet mil gauge. 
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B. Refer to Table 1 for pavement markings that are less than required wet mils in thickness. 
 

C. No additional payment for pavement markings placed in excess of required wet mils in thickness or 
exceeding dimensional requirements outlined in this Section, article 3.1 paragraph A. 

 
D. Glass Sphere (Beads): Apply a minimum of 8 lb/gal of paint, the full length and width of line and 

pavement markings.   
1. Do not apply glass beads to contrast lines (black paint). 

 
E. Begin striping operations no later than 24 hours after ordered by the Engineer. 

 
F. At time of application apply lines and pavement markings only when the air and pavement 

temperature are: 
1. 50 degrees F and rising for Acrylic Water Based Paint. 

 
G. Comply with TC Series Standard Drawings. 

 

3.3 CONTRACTOR QUALITY CONTROL 
 

A. Application Rate: Verify that the paint and beads are being applied within specified tolerances prior 
to striping. 

 
B. Curing: Protect the markings until dry or cured.  In the event that the uncured marking is damaged 

the marking will be reapplied and track marks left on the pavement will be removed at no additional 
cost to the Department. 

 

3.4 REMOVE PAVEMENT MARKINGS 
 

A. Use one of these removal methods: 
1. High pressure water spray, 
2. Sand blasting, 
3. Shot blasting, 
4. Grinding. 

Grinding is not allowed on the final surfacing unless the Engineer grants prior written 
approval. 
 

B. Do not eliminate or obscure existing striping, in lieu of removal, by covering with black paint or any 
other covering. 
1. The Engineer may grant prior written approval for use of black paint or other obscuring 

material for work durations shorter than “long term stationary” as defined in the Temporary 
Traffic Control section of the MUTCD. 

 
C. Use equipment specifically designed for removal of pavement marking material. 
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END OF SECTION 02765 
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SECTION 02768 – PAVEMENT MARKING MATERIALS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 
 

A. Methods and materials for installing pavement marking materials including Pavement Marking Tape, 
Solvent-Free and Lead-Free Epoxy, Methyl-Methacrylate, and Thermoplastic legends. 

1.2 1.2 RELATED SECTIONS 
 

A. Section 01554: Traffic Control 

1.3 REFERENCES Not Used 

1.4 DEFINITIONS  Not Used 

1.5 SUBMITTALS 
 

A. Manufacturer Warranty: 
1. Provide a full warranty covering 100 percent of the pavement marking materials. 

a. Manufacturer is responsible for quality control of the materials, proper placement by 
the Contractor or subcontractor, and all other factors that affect the service life of the 
materials. 

b. Remove or replace 100 percent of the markings for all failed sections at no cost to 
Department in the event of a performance failure. 

c. Failed sections are defined in this Section, Part 2 for each pavement marking material. 
 

B. Warranty Bond: 
1. The manufacturer provides a warranty bond for the total bid price of the material.  The total 

bid price will be calculated by using the quantity of pavement marking material listed in the 
engineers estimate and the average unit bid price for said material obtained from the 
Construction Division’s Project Development Business System (PDBS). 

2. Warranty period covers the specified service life of the materials, and begins after all 
pavement markings are installed and accepted.  

3. Submit proof of bond to the Engineer before placing the material. 
 

C. Traffic Control: Refer to Section 01554. 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. In accordance with manufacturer’s recommendations. 
 

B. Provide Material Safety Data Sheets (MSDS) upon delivery of material. 
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1.7 MANUFACTURER SERVICE REQUIREMENT 
 

A. Provide technical support to the Contractor during the placement of the marking materials, including 
information about handling, storage, placement, and other training that may preserve the quality of 
the installed markings. 

1.8 SERVICE LIFE TESTING 
 

A. Department performs service life testing. 
 

B. Performance measures: Retro-reflectivity, color contrast and stability, and durability under all traffic 
volumes and wear conditions, unless stated otherwise. 

 
C. Retro-reflectivity is measured using a Federal approved instrument (30 m geometry). 

 
D. Take readings on clean surface areas free of debris when performing Service Life Testing. 

PART 2 - PRODUCTS 

2.1 PAVEMENT MARKING TAPE 
 

A. Preformed adhesive tape with a raised profile for longitudinal lines on all pavement surfaces. 
 

B. Preformed adhesive tape with a flat or raised profile for legends and symbols on all pavement 
surfaces. 

 
C. Minimum service life for the following applications under all traffic volumes and wear conditions: 

1. Longitudinal lines: 48 months. 
2. Legends and symbols: 18 months. 

 
D. Performance Measures for Retro-reflectivity, Color Contrast/stability, and Durability. 

1. Minimum Retro-reflectivity: 
a. White longitudinal lines: 125 millicandelas. 
b. Yellow longitudinal lines: 125 millicandelas. 
c. Legends and symbols: 125 millicandelas. 

2. Minimum Color Contrast and Stability:  For white markings, provide a minimum yellowness 
index of 30 when measured with a portable colorimeter (XYZ C/2). 

3. Minimum Durability Level: 90 percent of the longitudinal line on any 1,000 ft segment or 90 
percent of the legend and symbol must be present. 

4. Failure to meet any of the specified performance measures on at least 90 percent of the 
longitudinal line in any 1,000 ft segment or 90 percent of a legend or symbol is considered a 
complete failure of that marking.  Replace under the warranty terms. 
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2.2 SOLVENT-FREE EPOXY 
 

A. Use 100 percent lead free, two-component (resin and hardener) epoxy system for longitudinal lines, 
legends, and symbols for all pavement surfaces. 

 
B. Minimum service life for the following applications under all traffic volumes and wear conditions: 

1. Type 1 - Fast dry 
a. Longitudinal: Center, skip, and edge lines: 24 months. 
b. Legends and symbols: 12 months. 

2. Type 2 - Slow dry 
a. Longitudinal: Center, skip, and edge lines: 48 months. 
b. Legends and symbols: 24 months. 

 
C. Performance Measures for Retro-reflectivity, Color Contrast/stability, and Durability. 

1. Minimum Retro-reflectivity: 
a. White longitudinal lines: 125 millicandelas. 
b. Yellow longitudinal lines: 125 millicandelas. 
c. Legends and symbols: 125 millicandelas. 

2. Minimum color stability: Yellowness Index of White Paint on concrete or asphalt surfaces: 30 
or less. 

3. Minimum Durability Level: 90 percent of the longitudinal line on any 1,000 ft segment or 90 
percent of the legend and symbol must be present. 

4. Failure to meet any of the specified performance measures on at least 90 percent of the 
longitudinal line, in any 1,000 ft segment, or 90 percent of a legend or symbol is considered a 
complete failure of that marking. Replace under the warranty terms. 

 

D. Retain a one pint sample from each lot or batch used.  
1. 24 months for Type I  
2. 48 months for Type II. 

 
E. Repaint pavement markings that are below 16 wet mils in thickness. 

1. No payment for materials placed in excess of 20 wet mils in thickness. 
 

F. Use beads according to manufacturer’s recommendations. 

2.3 METHYL METHACRYLATE 
 

A. Use a two-component pavement marking system compliant with Federal VOC regulations used for 
longitudinal lines, legends and symbols and for use on all pavement surfaces. 

 
B. Profiled, non-profiled, inlaid, inverted profile with bump, inverted profile without bump, and spray. 

 
C. Minimum surface life for the following applications under all traffic volumes and wear conditions: 

1. Longitudinal lines: 48 months. 
2. Legends and symbols: 18 months. 
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D. Performance Measures for Retro-reflectivity and Durability. 
1. Minimum retro-reflectivity: 

a. White Longitudinal markings: 125 millicandelas. 
b. Yellow Longitudinal markings: 125 millicandelas. 
c. Legends and Symbols: 125 millicandelas. 

2. Minimum Durability level: 90 percent of the longitudinal line on any 1,000 ft segment or 90 
percent of the legend and symbol must be present. 

3. Failure to meet any of the specified performance measures on at least 90 percent of the 
longitudinal line in any 1,000 ft segment or 90 percent of the legend or symbol is considered a 
complete marking failure.  Replace under the warranty terms. 

 
E. Remove and replace pavement marking that is below 80 wet mils in thickness. 

1. No payment for materials placed in excess of 100 wet mils in thickness. 
 

F. Use beads according to manufacturer’s recommendations. 

2.4 THERMOPLASTIC 
 

A. Used for legends and symbols only on all pavement surfaces. 
 

B. Heat-fused preformed and Hot Melt pavement marking materials. 
 

C. Minimum Service Life for Legends and Symbols under all traffic volumes and wear conditions: 
1. Legends and Symbols: 24 months. 

 
D. Performance Measures for Retro-reflectivity and Durability. 

1. Minimum Level of Retro-reflectivity: 125 millicandelas. 
2. Minimum Durability: 90 percent of the each legend or symbol must be present. 
3. Failure to meet any of the specified performance measures on at least 90 percent of the 

legend or symbol is considered a complete failure of that legend or symbol.  Replace under 
the warranty terms. 

 
E. Hot-melt Thermoplastic:  

1. Remove and replace legends and symbols that are below 80 wet mils in thickness. 
2. No payment for materials placed in excess of 100 wet mils in thickness. 

PART 3 - EXECUTION 

3.1 PREPARATION 
 

A. Conduct surface preparations according to manufacturer’s recommendations. 

3.2 APPLICATION 
 

A. Apply Pavement Marking Materials according to manufacturer’s specifications. 
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END OF SECTION 02768 
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SECTION 02812 - PRESSURIZED IRRIGATION SYSTEMS 
 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Aboveground, underground, and drip irrigation systems complete with heads, valves, 
controls, and accessories. 

 
1.2 RELATED SECTIONS 
 
 A. Section 03055: Portland Cement Concrete 
 
1.3 REFERENCES 
 
 A. ASTM B 88: Copper Pipe 
 
 B. ASTM B 687: Brass, Copper, and Chromium-Plated Pipe Nipples 
 

C. ASTM D 1784: Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated poly (Vinyl 
Chloride) (CPVC) Compounds 

 
 D. ASTM D 1785: Poly (Vinyl Chloride) PVC Plastic Pipe, Schedules 40, 80, and 120 
 
 E. ASTM D 2464: Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings; Schedule 80 
 
 F. ASTM D 2466: Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings; Schedule 40 
 
 G. ASTM D 2672: Joints for IPS PVC Pipe Using Solvent Cement 
 

H. ASTM F 656: Primers for Use in Solvent Cement Joints of Poly (Vinyl Chloride) (PVC) 
Plastic Pipe and Fittings 

 
 I. ASSE 1013, 1015: Backflow Preventers, Pressure Reducers 
 
 
1.4 DEFINITIONS 
 

A. Mainline:  The system of pipes that carry water from the Point of Connection (POC) to the 
valves. 

 
B. Lateral Lines:  The system of pipes that carry water from the valves to the sprinkler heads 

or emitters. 
 
1.5 SUBMITTALS 

 
 A. Product Data:  Manufacturer’s technical data and installation instructions. 
 
 B. Certificates of compliance to Engineer prior to installation. 
 

C. As-Built Drawings: Red-lined plan layout and details illustrating mainline and lateral lines 
location, size, and assembly. Include type and coverage of heads, type of valves, 
controllers, fittings and accessories. 

 
 D. Operating and Maintenance Data: 
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1. Instructions covering full operation, care, and maintenance of system and controls 
and manufacturers parts catalog.  Include drain procedures, blow out features for 
example. 

2. Instruct maintenance personnel in proper adjustment of sprinkler  heads and use 
of special tools for adjustments. 

 
 E. Keys: 
  1. Gate Valve Key. 
  2. Stop and Waste Valve Key: “T” handle, rigid steel, 5 ft long minimum, key end to 

fit the stop and waste valve nut. 
 
1.6 PERFORMANCE REQUIREMENTS 
 
 A. Location of sprinkler heads:  Design location is approximate. 
  1. Adjust as necessary to avoid existing plants and other obstructions. 
  2. The number of heads or valves cannot be less than indicated on the plans. 
 
 B. Water Coverage: 
  1. Head to head coverage in turf and other planting areas (100 percent). 

2. Do not increase or decrease number of heads or size of pipe indicated unless 
approved by Engineer. 

 
 C. PVC Pipe: Must be stamped with certified NFS. 
 

D. Drain the system at the end of each work day if work is to continue after November 1, or 
resume before April 15.  Do not permit water to remain in pipe overnight. 

 
 E. Verify and mark the location of all utilities and underground obstructions. 
 
 
PART 2 - PRODUCTS 
 
2.1 PIPE AND FITTINGS 
 

A. Mainline:  Solvent welded schedule 40 PVC through 1½ inch, then Class 200 PVC.  
ASTM D 1784 and ASTM D 1785. 

 
B. Lateral line:  Solvent welded schedule 40 PVC through 1½ inch, then Class 200 PVC.  

Meet ASTM D 1784 and ASTM D 1785. 
 
 C. Pipe Fittings:  Solvent welded schedule 40 PVC.  Meet ASTM D 2466. 
 
 D. Valve Fittings:  Solvent welded schedule 40 PVC.  Meet ASTM D 2464. 
 
 E. Risers:  Threaded schedule 80 PVC.  Meet ASTM D 2464. 
 
 F. Copper Pipe: Type K as specified in ASTM B 88. 
 
 G. Copper Fittings: Wrought or cast as specified in ASTM B 687. 
 
2.2 VALVES 
 
 A. Automatic Control Valve: 
  1. Body made of high-strength, non-corrosive PVC material. 
  2. Pressure regulating set at 50,750 psi. 
  3. Slow and smooth opening and closing with a manual flow control and internal 
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bleed screw. 
  4. Highly efficient, totally encapsulated 24 VAC solenoid. 
  5. High-strength rubber or synthetic rubber diaphragm. 
 

B. Gate Valve: Threaded brass construction, 200 psi rated (minimum) and sized according to 
main line. 

 
C. Manual Drain Valve: ¾ inch bronze body, angle valve with replaceable seat disc and 

brass cross handle. 
 
2.3 BACKFLOW PREVENTER 

 
A. Bronze body and caps constructed with wear and corrosion resistant internal parts 

complete with bronze quarter turn ball valves. 
 
 B. Reduced Pressure Principle Device (RP) as specified in ASSE 1013. 
 
 C. Double Check Valve (DCV) as specified in ASSE 1015. 
 
 D. Capable of being tested and serviced without removal of device from the line. 
 
2.4 AUTOMATIC CONTROLLER 
 

A. General: A commercial grade controller manufactured expressly for control of automatic 
valves and underground irrigation systems and equipped with the following minimum 
features. 
1. Twelve hour duration for any or all stations. 
2. Four programs, with eight start times each. 
3. Two master valve terminals, one programmable by station. 
4. Three hundred sixty-five day calendar with leap year intelligence. 
5. Event day off option. 
6. Programmable rain delay. 
7. Water budget by program with adjustments from 0 to 300 percent in one percent 

increments. 
8. Capable of having total run time split into usable cycles. 
9. Manual or automatic operation. 
10. Non-volatile. 
11. Battery backup. 
12. Heavy-duty electrical surge protection. 
13. UL listed; CSA, CE approved 

 
B. Transformer: Capable of converting service voltage to control voltage in accordance with 

manufacturer’s recommendations. 
 
2.5 PEDESTAL 
 

A. Free-standing unit with a weather resistant coating typically specified for the controller.  
Hardware included. 

 
2.6 SPRINKLER HEADS 
 
 A. Fixed Riser 
  1. ½ inch x 24 inch schedule 80 riser Male Pipe Threads (MPT). 
  2. ½ inch shrub head adaptor Female Pipe Threads (FPT) x MPT. 
  3. ½ inch FPT barbed swing pipe adapter. 
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 B. Pop-up Spray Head 
  1. Made of plastic and stainless steel materials. 
  2. Pop-up risers of 4 inch, 6 inch, and 12 inch. 
  3. Stainless steel retraction spring. 
  4. Ratcheting mechanism. 
  5. Side and bottom inlets on 6 inch and 12 inch heads. 
  6. Acceptable manufactures:  
   a. Rainbird 1806 series  
   b. Hunter SRS series 
   c. Toro 570Z PRX series 
  
 C. Rotary Head 
  1. High-impact plastic construction with stainless steel ratcheting riser. 
  2. Four-inch minimum pop-up with water-lubricated gear driven design. 
  3. Integral rubber cover. 
  4. Heavy-duty, stainless steel retraction spring. 
  5. Built-in check valve. 
 
 D. Pop-up Impact Head 
  1. High-impact plastic construction with plastic clapper. 
  2. Four-inch pop-up design with internal wiper seals. 
  3. Heavy-duty, stainless steel retraction spring. 
  4. Built in check valve required when used with more than 3 feet of elevation change 

on the lateral line. 
  5. Plastic Sprinkler Nozzles 
   a. Interchangeable. 
   b. Matched precipitation. 
  6. Three quarter inch side or bottom inlet. 
 
 E. Above-ground Impact 

1. Brass construction with stainless steel clapper. 
2. Mounted above ground with no pop-up features. 
3. Four-inch riser mounted impact. 
4. Three quarter inch MPT inlet. 
5. Brass Sprinkler Nozzles. 

   a. Interchangeable. 
   b. Matched precipitation. 
 
2.7 PLASTIC NOZZLES 
 
 A. Fixed Spray 
  1. Radius patterns and gal/min as shown on plans. 
  2. Matched precipitation rates. 
  3. Stainless steel adjustment screw. 
  4. FPT to match ½ inch shrub head adapter. 
  5. Pressure regulating: Required when the psi at the sprinkler does not fall within the 

range recommended for its use.  See manufacturer’s specifications. 
  6. Filter screen. 
 
 B. Bubbler 
  1. Made of high-impact plastic. 
  2. Pressure compensating with adjustable flow and radius as shown on plans. 
  3. Half inch FPT. 
  4. Attach to fixed riser or pop-up spray. 
  5. Filter screen. 
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2.8 DRIP TUBING 
 
A. Self cleaning, pressure compensating, polyethylene dripperline. 
 
B. Dripper discharge:  0.6 gal/hr to 0.9 gal/hr and choice of 12 inch, 18 inch,  or 24 inch 

spacing. 
 
C. Pressure compensation range from 8 psi to 60 psi. 
 
D. 0.63 inch (±0.01 inch) outside diameter; 0.54 inch (±0.01 inch) inside diameter. 
 
E. Acceptable manufacturers: 
 1. Rainbird XCZ-100-PRF 
 2. Hunter PCZ/PACZ Kit 
 3. Toro 500 Series Bubblers 
 

2.9 LINE FLUSH VALVE 
 

A. Made of high impact plastic. 
 
B. Maximum flow rate per flush valve:  15 gal/min. 
 
C. Automatic cleaning operation. 
 
D. Can be disassembled allowing for winterization blow-out. 
 
E. ½ inch MPT threads. 
 

2.10 AIR/VACUUM RELIEF VALVE 
 
 A. Brass body and cap and rated to 200 psi. 
 
 B. Temperature resistant silicone disc seat. 
 
 C. Acceptable manufacturers: 
  1. Rainbird 200-PEB-PRS-D Control Valve 
  2. Hunter PGV Valve 
  3. Toro 260 Series 
 
2.11 DISK FILTER 

 
 A. Corrosion resistant thermoplastic design. 
 
 B. Multiple disk filter design:  120 mesh. 
 
 C. One inch MPT threads. 
 
 D. Shut-off valve. 
 
 E. Constructed of durable, non-corrosive components and equipped with O-ring seals. 
 
2.12 “Y” FILTER 
 
 A. One inch threaded inlet and outlet. 
 
 B. One hundred mesh polyester filter screen. 
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 C. Constructed of durable, non-corrosive components and equipped with an  O-ring seal. 
 
 D. Operating flow range of 1 gal/min to 15 gal/min with a pressure range of 10 psi to 150 psi. 
 
 E. Easy removable cap and screen. 
 
2.13 SWING PIPE 
 

A. Flexible Polyethylene Pipe: Maximum flow 6.0 gal/min. Inside diameter of ½ inch (±0.01 
inch) with a wall thickness of 3/32 inch (±0.01 inch) and 80 psi rated. 

 
B. Flexible Polyethylene Pipe: For flows exceeding 6 gal/min.  Inside diameter of 15/16 inch 

(±0.01 inch) with a wall thickness of 3/32 inch (±0.01 inch) and 80 psi rated. 
 
 C. ½ inch Barbed Male Elbow: Plastic 
 
 D. ¾ inch Barbed Male Elbow: Plastic 
 
 E. 1 inch Barbed Male Elbow: Plastic 
 
2.14 VALVE BOX 
 

A. Precast concrete or plastic with adequate hand room to operate small tools and provisions 
for locking cover to frame. 

 
2.15 WIRE 
 

A. Provide wire for connecting remote control valves to the automatic controllers that is Type 
“UF”, 600 V, stranded or solid copper, single conductor wire with PVC insulation and 
bearing UL approval for direct underground burial feeder cable. 
1. Make all connections with UL approved type seal to make a waterproof 

connection. 
  2. Bury wires in the same trench as the pipe where possible. 
 

B. Provide wire with 0.060 inches insulation, minimum covering of ICC-100 compound for 
positive weatherproofing protection.   
1. Use a single conductor solid copper wire for wire sizes 14, 12, 10, and 8.  Use 

stranded copper wire for sizes 6 and 4.   
  2. Make control or “hot” wires red and all common or “ground” wires white.  
 
2.16 QUICK COUPLER 
 
 A. Constructed of heavy duty brass with a ¾ inch one-piece body design. 
 

B. Operating flow range of 10 gal/min to 50 gal/min with a pressure range of 5,000 psi to 
101,500 psi. 

 
 C. ¾ inch brass valve key. 
 
 D. ¾ inch brass swivel hose ell. 
 
 E. Stainless steel spring. 
 
2.17 WASHED AGGREGATE 
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 A. 1½ inch maximum with 100 percent retained on a No. 4 sieve. 
 
2.18 JOINT PRIMER AND SOLVENT CEMENT 
 
 A. Refer to ASTM F 656 and ASTM D 2672. 
 
2.19 ACCESS SLEEVE 
 
 A. 2 inch, Schedule 40 PVC with a yellow rubber cap. 
 
2.20 TEFLON TAPE 
 
 A. Use quality grade, domestically made 0.004 inch (± 0.001) on threaded joints. 
 
2.21 CLASS B CONCRETE 
 
 A. Refer to Section 03055. 
 
 
PART 3 - EXECUTION 
 
3.1 EXCAVATION 
 
 A. Stake pipe and sprinkler locations for approval. 
 

B. Excavate trenches for sprinkler system pipe to provide 18 inches of cover over main lines 
and 9 inches over lateral lines. 
1. Do not damage roots where trenching is required in proximity to trees that are to 

remain. 
 

C. Barricade trenches within the clear zone and along pedestrian routes that are left open 
overnight. 

 
3.2 INSTALLATION 
 

A. General:  Plans are diagrammatic.  Proceed with installation in accordance with the 
following: 
1. Install stop and waste valves, backflow preventors and other equipment required 

by local authorities according to Utah Laws and Regulations to make system 
complete. 

2. Install main line, automatic control valves, lateral lines, fittings, and heads/drip 
line as specified. 

3. Thoroughly flush main lines before installing automatic control valves, and laterals 
before installing sprinklers.  Flush supply lines thoroughly before installing 
backflow preventers or other regulating devices. 

4. Adjust heads to be plumb and flush with finished grades, even with top of soil 
level or top of material level after completion of grading, seeding or sodding, and 
rolling of grass areas. 

 
B. Piping:  Assemble all mainline and lateral lines in accordance with manufacturer’s 

recommendations with no cul-de-sacs. 
1. Pack the opening around the pipe with non-shrink grout at wall penetrations.  Fill 

perimeter slot with backer rod and sealant at exterior face.  Repair below grade 
waterproofing and make penetration watertight. 

2. Install PVC pipe in dry weather above 40 degrees F as specified by 
manufacturer’s recommendations.  Allow joints to cure a minimum of 8 hours 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 

 
PRESSURIZED IRRIGATION SYSTEMS 02812 - 8 

 

before testing. 
 
 C. Sleeving:  Coordinate sleeving installation before placing pavement. 
 
 D. Control Valves: 

1. Install at plan locations and according to detail.  Use Schedule 80 PVC pipe for 
nipples on valve header, length as necessary.  Install valves two maximum per 
each standard, plastic valve box and provide 12 inches of expansion loop slack 
wire at all connections inside valve box. 

 
 E. Manual Drains:  Install at locations indicated on plans and according to detail.   
 

F. Quick-Coupling Valves:  Install using ¾ inch Schedule 80 PVC nipples for risers and 
elbows.  Locations as indicated on plans. 

 
 G. Backflow Preventers: 
  1. Install assembly using the detail. 
  2. In below grade installations, provide washed aggregate drain sump. 
 
 H. Valve Access Boxes: 

1. Install over all automatic control valves, manual control valves, or zone shutoff 
valves and sized to provide adequate room for maintenance. 

2. Install valve boxes flush with finish grade and place parallel or perpendicular to 
adjacent curbs, sidewalks, or driveways. 

3. Imprint a valve control number on each valve box cover that corresponds to the 
valve controller clock.  Print the valve box number a minimum of one inch high in 
a permanent and legible manner. 

  4. Place washed aggregate in sump as shown on plans. 
 
 I. Automatic Controller: 
  1. Stake or mark controller location for approval. 
  2. Mount the panel enclosure so the operator can conveniently make adjustments. 
  3. Properly ground controller in accordance with Utah Laws and Regulations. Make 

all control wire connections to automatic  controllers.  Coordinate controller 
installation with electrical work. 

4. Pour the concrete pedestal base with inserted conduits and bolts if pedestal 
controller is used. 

5. Provide a laminated copy of the irrigation plan indicating valve station numbers 
and field locations and attach it inside the controller. 

6. Program the controller to provide the appropriate amount of water for each 
station. 

7. Supply the Engineer with manufacturer’s warranties and operating instructions for 
the controller. 

 
 J. Wire and Electrical Work: 

1. Use electrical control and ground wire suitable for sprinkler control cable of size 
indicated on plans. 

  2. Tape control wires to underside of pipe at 15 ft intervals. 
 
 K. Spray Heads, Fixed Risers and Bubblers: 
  1. Install as per plans. 
  2. Adjust sprinkler nozzles to allow for adequate coverage and minimize overspray 

onto walks, roads, driveways, and buildings. 
 
3.3 TEST 
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 A. Notify the Engineer 24 hours in advance of pressure testing the main line. 
 

B. Hydrostatic pressure test all supply and pressure irrigation lines by maintaining full supply 
line water pressure for three consecutive hours before backfilling and after air pockets 
have been vented from the lines. 

 
C. Test connections for leaks prior to backfilling and repair all leaks.  Lateral lines may be 

tested in sections to expedite backfilling work. 
 
3.4 BACKFILL OPERATION 
 

A. Bed all pipe a minimum of 2 inches, surrounding the pipe with native material excavated 
from the trench and passing through a ½ inch sieve. 

 
 B. Prevent soil, rocks, or debris from entering pipes or sleeves. 
 

C. Compact backfilled trenches thoroughly to prevent settling damage to grades or plant 
materials.  Repair irrigation system and plants at no additional cost to Department. 

 
3.5 IRRIGATION INSTALLATION INSPECTION 
 

A. Notify the Engineer to schedule the inspection with the Region Landscape Architect after 
the irrigation system is completely installed and fully functional. 

 
 B. Make the required field adjustments and changes after the inspection. 
 
 

END OF SECTION 02812 
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SECTION 02891 – TRAFFIC SIGNS 

PART 1 - GENERAL 
 

1.1 SECTION INCLUDES 
 

A. Materials and procedures for installing traffic signs. 
 

1.2 RELATED SECTIONS 
 

A. Section 02317: Structural Excavation 
 

B. Section 03055: Portland Cement Concrete 
 

C. Section 03211: Reinforcing Steel and Welded Wire 
 

D. Section 05120: Structural Steel 
 

1.3 REFERENCES 
 

A. ASTM A 513: Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing 
 

B. ASTM A 653: Steel, Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvanized) by 
Hot-Dip Process 

 
C. ASTM B 209:  Aluminum and Aluminum-Alloy Sheet and Plate 

 
D. American Plywood Association (APA) Product Standard 

 
E. Code of Federal Regulations (CFR) 

 

1.4 DEFINITIONS 
 

A. Traffic Sign Components 
1. Panel: Assembly of substrate and attached sheeting.  Several panels may be necessary to 

complete one sign.  Panel types are: 
a. Type:  

1) A:  Retroreflective sheeting on sheet aluminum. 
2) PW:  Retroreflective sheeting on plywood. 

b. Legend:  
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1) 1:  With non-reflective legend, symbols, and borders. 
2) 2:  With retroreflective legend and border. 

2. Panel Overlay: Attaching new panels to all or part of an existing panel. 
3. Panel Replacement: Removing the existing panel and attaching a new panel to the frame. 
4. Sheeting: The retroreflective or non-reflective material that comprises the background, legend 

(word messages and symbols), and border. 
5. Sheeting Components:  The matched component products required for the manufacture of 

highway signs will consist of the sheeting, cutout letters and borders, adhesives, inks and 
overlay films.  Failure of the sheeting inks or overlay films, provided, sold, or recommended 
for use, will constitute a failure of the entire sign and be replaced under manufacturer’s 
warranty replacement obligations.  All components and warranties will be compatible with 
substrates used by UDOT, including 90/90 HDO plywood and Aluminum ASTM B 209 5052 - 
H 38 or 6061-T6. 

6. Sign: An assembly comprised of panel, panel with frame when required, panel with “Z” bar 
when required. 

7. Size: Height x Width 
8. Substrate: The base material, usually plywood or aluminum, to which the background 

sheeting is attached. 
 

1.5 SUBMITTALS 
 

A. Submit three sets of drawings for overhead structures for prefabrication approval.  Allow 14 calendar 
days for approval. 

 
B. Manufacturer’s Product Data and Specifications. 

 

1.6 SIGN CODES  Not Used 
 

PART 2 - PRODUCTS 
 

2.1 MATERIALS 
 

A. Fabricate signs and posts according to SN Series Standard Drawings. 
 

B. Substrate Aluminum: 0.080 inch thick.  ASTM B 209 alloy 6061-T6, or 5052-H38. 
 

C. Substrate Plywood: as specified below and which meets the APA product standard 1 PSI-83, Group 
1, ⅝ inch thick. 
1. 90/90, high density BB exterior (Douglas Fir) B Grade. 
2. Plugged-core (Douglas Fir) with ½ inch maximum gaps. 
3. Use acrylic laminate that is compatible with the retroreflective sheeting adhesive, and that 

does not require the removal of the release agents before applying the sheeting. 
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D. Bases: according to SN Series Standard Drawings. 
1. Small Sign Tubular Steel Sign Base (B1) 

a. Manufactured according to Standard Drawings.  
b. Concrete foundation according to Standard Drawings.  

2. Small Sign Tubular Steel Sign Base (B2A) 
a.  Manufactured according to Standard Drawings.  

3. Small Sign Tubular Steel Post Base (B2B) 
a. Manufactured according to Standard Drawings.  
b. Concrete foundation according to Standard Drawings.  

4. Slipbase Tubular Steel Sign Base (B3) 
a.  Manufactured according to Standard Drawings.  

1) SLB-1 Slipbase top casting with locking ring. 
2) SLB-2 Slipbase top casting with set screws.  

b. Concrete foundation according to Standard Drawings.  
5. Slipbase Tubular Steel Sign Base Surface Mounted (B4A) 
6. Tubular Steel Sign Base Surface Mounted (B4B)  
7. Slipbase Tubular Steel Sign Base Barrier Mounted (B5)  
8. Freeway Sign Base 

a. Pipe Posts (B6A)  
1) Match base size with post size 

b. S Section post (B6B) 
1) Match base size with post size 

c. W Section post (B6C) 
1) Match base size with post size 

d. Concrete foundations according to Standard Drawings. 
 

E. Posts, “T” and “U” brackets, extensions, and hardware: according to SN Series Standard Drawings. 
1. Post P1: 

a. 2⅜ inch outside diameter 0.080 (14 Gauge)   
b. ASTM A 513 
c. Galvanize to ASTM A 653 
d. Color: Powder coated as required 

2. Post P2: 
a. 2⅜ inch outside diameter 0.095 (13 Gauge) 
b. ASTM A 513 
c. Galvanize to ASTM A 653 
d. Color: Powder coated as required 

3. Post P3: 
a. 2⅞ inch outside diameter 0.134 (BWG 10) 
b. ASTM A 513 
c. Galvanize to ASTM A 653 
d. Color: Powder coated as required 

4. Post P4: 
a. 2⅞ inch outside diameter 0.160 (NP 40) 
b. ASTM A 513 
c. Galvanize to ASTM A 653 

5. Post P5: 
a. 2⅞ inch outside diameter 0.276 (SCH 80) 
b. ASTM 500 
c. Galvanize to ASTM A-123 

6. “T” and “U”, Extension and 90˚ Post Extension   
a. Manufacture according to Standard Drawings.  
b. Galvanize each  
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7. Standard Pipe Posts  
a. Match post size with base requirements. 

8. S Section and W Section steel posts  
a. Structural Steel: Refer to Section 05120. 
b. Match post size with base requirements 

   
F. Retroreflective Sheeting:   

1. Meet Standard Specifications for Construction of Roads and Bridges on Federal Highway 
Projects FP-03. 

2. Conform to 23 CFR 655 Subpart F for Standard Highway colors for Ordinary and Fluorescent 
Sheeting. 

3. Meet or exceed the minimum requirements of ASTM Type IX. 
 

G. Non-reflective Sheeting: As specified and in accordance with the recommendation of the 
retroreflective sheeting manufacturer.  

 
H. Fasteners: As required on applicable SN Series Standard Drawings 

 
I. Foundation: as required on applicable SN Series Standard Drawings 

1. Concrete: Class AA(AE).  Refer to Section 03055. 
2. Reinforcing steel: Refer to Section 03211. 
3. Anchor bolts: Refer to Section 05120. 

 
J. Structural Steel: Structural Steel frame.  Refer to Section 05120. 

 
K. Temporary covering: Opaque material. 

 

PART 3 - EXECUTION 
 

3.1 PREPARATION 
 

A. Coordinate utility location. 
 

B. Excavate: Refer to Section 02317. 
 

C. Install traffic control devices before work activities begin. 
 

3.2 INSTALLATION – GENERAL 
 

A. Do not reverse screen sign larger than 7 ft2/color. 
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B. Do not remove a sign that is being replaced until the new sign is placed and uncovered. 
 

C. Compact backfill to a density equal to surrounding materials. 
 

D. Establish proper elevation and orientation of all signs and structures, and determine proper sign post 
lengths as dictated by construction slopes. 

 
E. Cover signs that require temporary covering with an opaque material.  Secure at the rear of the sign 

so that the sign is not damaged.  Maintain covering until covering or sign is removed. 
 

F. Construct sign post foundations with concrete conforming to indicated dimensions. 
 

3.3 RELOCATE EXISTING SIGN 
 

A. Retrofit as required to meet current standards. 
 

B. Provide new posts and accessories as required. 
 

C. Remove foundations to a minimum of 6 inches below the ground line and backfill. 
 

3.4 REMOVE EXISTING SIGN 
 

A. Remove foundations to a minimum of 6 inches below the ground line and backfill. 
 
 

END OF SECTION 02891 
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SECTION 02911 - MULCH 
 
 
PART 1  - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Types of mulch and application requirements. 
 
1.2 RELATED SECTIONS Not Used 
 
1.3 REFERENCES Not Used 
 
1.4 DEFINITIONS Not Used 
 
1.5 SUBMITTALS 
 

A. The manufacturer’s specifications and recommended installation requirements. 
 
B. Submit a certificate from the Utah Department of Agriculture indicating the straw has been 

obtained from a weed-free field if straw mulch is required. 
 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver products in original wrapping showing the name of the manufacturer and product 
description. 

 
 
PART 2  - PRODUCTS 
 
2.1 WOOD FIBER MULCH 
 

A. Contact the Engineer for the UDOT Approved List of Wood Fiber Mulches.  Approved list 
is updated annually. 

 
2.3 TACKIFIER A 
 

A. A dry powder mixture of three hydrocolloids from natural plant sources, which has been 
combined with a crosslinking agent. 

 
B. Will hydrate when incorporated in a water slurry and resist rewetting when dry on the soil 

surface, but allow moisture penetration into the soil. 
 

C. Viability of six to nine months. 
 

D. Biodegradable and nontoxic to animal and plant life. 
 
2.4 TACKIFIER B 
 

A. A dry powder produced from grinding the outer coating (psyllium) of the seed collected 
from the plant, insular plantago. 

 
B. Will hydrate when incorporated in a water slurry and forms a firm, resilient, rewettable 

membrane on the soil surface. 
 

C. Organic, non-toxic, and safe for animals and plants. 
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PART 3  - EXECUTION 
 
3.1 PREPARATION 
 

A. Complete all required grading and seeding before applying mulch. 
 

B. Apply the mulch within 24 hours after seeding or before precipitation falls. If the mulch is 
not installed and a precipitation event occurs creating soil erosion, replace eroded 
material, rework the soil, and reseed before applying the mulch. 

 
3.2 APPLY MULCH 
 

A. Wood Fiber Mulch: 
1. Apply wood fiber mulch, tackifier A or B, and water at the following rates per acre: 

a. Mulch:   2,000 lbs 
b. Tackifier A:  40 lbs 

Tackifier B: 150 lbs 
c. Water:   5,000 gal 

2. Mix water, tackifier, and wood fiber mulch in a hydroseeder, following 
manufacturer’s directions. 

3. Apply mulch to form an even cover over the seeded areas. 
4. Extend the mulch over the top of the slope to cover all disturbed areas on cut 

slopes up to 2:1. 
 
 
 

END OF SECTION 02911 
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SECTION 02912 - TOPSOIL 
 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Furnish and spread topsoil on prepared areas. 
 

B. Strip topsoil from on-site locations and place in stockpile. 
 

C. Spread stockpiled topsoil on prepared areas. 
 

1.2 RELATED SECTIONS Not Used 
 
1.3 REFERENCES 

 
A. AASHTO T 194: Determination of Organic Matter in Soils by Wet Combustion 

 
B. Textural Triangle National Soils Handbook 
 

1.4 DEFINITIONS Not Used 
 
1.5 SUBMITTALS 

 
A. For Contractor-furnished topsoil: A minimum of 7 working days before delivery of soil, 

submit to the Engineer the laboratory test results from each topsoil source to be used. 
 
 
PART 2 - PRODUCTS 
 
2.1 CONTRACTOR FURNISHED TOPSOIL 
 

A. Determine PH, EC, and SAR with a saturated soil paste or 1:1 soil/water testing method.  
Meet the following: 

  1. PH: 6.0 to 8.0 
  2. EC: (Electrical Conductivity): less than 4 ds/m 
  3. SAR: (Sodium Adsorption Ratio): less than 10. 

 
B. Organic matter: 

1. 1 to 20 percent. 
2. Determined by the release upon combustion, Walkley-Black or 

modified Walkley-Black testing method.  AASHTO T 194. 
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C. Textural classification:  

1. Loam, sandy loam, silt loam, or sandy clay loam not exceeding the following 
percentiles.  Refer to Textural Triangle National Soils Handbook, Part 603-5. 

 
Table 1 

Textural Classification 

Soil Component Percentile Range 

Sand 20 to 70 

Silt 20 to 70 

Clay 10 to 30 

 
2. Determine particle size analysis by the hydrometer testing method. 

 
D. Topsoil free of: 

1. Subsoils (no B or C horizon soils) 
2. Coarse sand and gravel 
3. Stiff clay, hard clods or hard pan soils 
4. Rock larger than 3 inches in any dimension 
5. Trash, litter or refuse 
6. Noxious weeds and weed seeds. 

 
E. Topsoil may contain a maximum of 5 percent rock smaller than 3 inches. 
 

2.2 SOURCE QUALITY CONTROL – CONTRACTOR FURNISHED MATERIAL 
 

A. Obtaining Soil Samples: 
1. Obtain soil samples while the Engineer is present.  Provide no less than ½ lb per 

soil sample. 
2. Obtain samples from a thin slice of soil cut from the side of a freshly dug hole or 

by using a soil auger or sampling tube. 
3. Mix the several small samples taken from various places around the source 

together to produce a composite sample. 
4. More than one composite sample may be required if the topsoil horizon changes 

significantly across the source. 
5. Store samples in a clean container at room temperature and out of direct sunlight. 
6. Label the location and date on each sample container. 
7. Provide additional soil samples for verification if requested by the Engineer. 

 
B.   Soil testing: Engineer will submit soil samples to an approved independent soil testing 

laboratory capable of performing the tests listed in this section, article 2.1, Contractor 
Furnished Topsoil.  A partial list of acceptable testing laboratories includes: 

 
    Brigham Young University 
    Soil and Plant Analysis Laboratory 
    255 WIDB 
    Provo, UT 84602 
    (801) 422-2147 
 
    USU Analytical Laboratory  
    4830 Old Main Hill 
    Logan, Utah 84322-4830 
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    (435) 797-2217 
 
    QA Consulting and Testing, LLC 
    PO Box 627 
    645 South 240 East 
    Salem, UT 84653 
    (801) 423-1116 
    (801) 423-1813 (fax) 
 

C. Contractor is to amend top soil as necessary from soil report to comply with acceptable 
soil standards and specifications, and shall also include a microbial amendment. 

 
 
PART 3 - EXECUTION 
 
3.1 GENERAL REQUIREMENTS 
 

A. Complete final grading, trench settling and surface preparation before placing topsoil. 
 

B. Place and spread topsoil as the slope is being constructed on steep cut slopes steeper 
than 2:1 and higher than 15 feet that require the placement of topsoil. Finish according to 
this Section, article 3.3, Spread Stockpiled and Contractor-Furnished Topsoil, paragraph 
D. 

 
C. Provide a suitable topsoil surface just before seeding on the remaining top soiled areas 

not covered under this article, paragraph B.  Suitable topsoil surface is: 
1. Non-compacted surface finished according to this Section, article 3.3. 
2. Weed free. 
3. Finish grade provides a uniform surface with smooth transitions between grade 

changes and disturbed areas. 
 

D. Do not strip or handle wet topsoil. 
 

E. Establish finish grade at 1 inch below the top of all walks, curbs, mow strips and other 
hard surfaces for areas receiving seed or turf seed and 1½ inch for areas receiving turf 
sod. 

 
3.2 STRIP AND STOCKPILE TOPSOIL 
 
 A. Strip the topsoil 

1. Only from areas identified on the plans or approved by Engineer. 
2. To a depth approved by the Engineer. 

 
B. Remove and dispose of any roots larger than 2 inches in diameter or 12 inches in length. 

 
C. Stockpile stripped topsoil: 

1. At locations acceptable to the Engineer. 
2. So that placement or activity around the stockpile does not damage or impact any 

existing trees, shrubs or environmentally sensitive areas. Obtain appropriate 
clearances if such impacts are unavoidable. 

 
D. Grade to minimize erosion on and around the stockpiles. 
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3.3 SPREAD STOCKPILED AND CONTRACTOR-FURNISHED TOPSOIL 
 

A. Clear area to receive topsoil of all trash, debris, weeds, and rock 3 inches or larger, and 
dispose of objectionable material in an approved manner. 

 
B. Place and spread the stockpiled topsoil over the prepared slopes to the plan depths. 

 
C. Disc or harrow the placed topsoil along the contour on slopes 3:1 and flatter or cat-track 

the slopes to create continuous cleat tracks that run parallel with the contours. 
 

D. Cat-track slopes steeper than 3:1 to create continuous cleat tracks that run parallel with 
the contours. 

 
 

END OF SECTION 02912 
 



TIE FORK VISITOR SERVICE CENTER 
SPANISH FORK, UT APRIL 2009 
 

 
SEED, TURF SEED, AND TURF SOD 02922 - 1 

 

SECTION 02922 - SEED, TURF SEED, AND TURF SOD 
 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Seed, turf seed, and turf sod requirements and application. 
 

B. Surface preparation. 
 
1.2 RELATED SECTIONS 
 

A. Section 02912: Topsoil 
 
1.3 REFERENCES 
 

A. Utah Seed Law 
 
1.4 DEFINITIONS Not Used 
 
1.5 SUBMITTALS 
 

A. Copy of the purchase order to the Engineer documenting that all seeds, including 
substitutions, have been acquired before the seeding window begins. 
1. Refer to this Section, article 1.6, Scheduling for seeding information.  
2. List the common and botanical name for each seed species on the purchase 

order.  
 
B. Certification that turf sod is nursery grown and contains a minimum of three varieties of 

Kentucky Blue Grass. 
 

C. Certification indicating the date and time sod was cut at the nursery. 
 

D. Furnish fertilizer labels to Engineer. 
 

E. Through the Engineer, supply legible copy of Seed Certification Reports to Region 
Landscape Architect. 

 
F. Seed certification: Include the following on seed certification reports and labels: 

1. Botanical name (include variety if applicable) 
2. Common name 
3. Name of seed testing laboratory 
4. Lot number and address of the seed company 
5. Weed seed (percent) 
6. Other crop seed (percent) 
7. Inert matter (percent) 
8. Pure live seed (percent) 
9. Noxious weed seed (name and rate of occurrence) 
10. Date tested (month and year) 
11. Germination (percent) 
12. Hard seed (percent) 
13. Net weight (do not include container weight) 
14. Pure live seed weight 
15. Collection locations for native shrub and tree species (state, county, elevation) 
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1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Mixing Seed: 
1. Notify Engineer seven calendar days prior to seed mixing. 
2. Engineer will verify that the seed certification report or label represents the seed 

lot from which the seed is furnished. 
3. Mix the different seed varieties to provide an even blend. 
4. Bag the mixed seed, seal the container, and attach a signed UDOT label to the 

exterior. 
 

B. Deliver seed or turf seed to job site in original containers showing analysis of seed 
mixture, net weight, and date and location of packaging.  Damaged packages are not 
acceptable. 

 
C. Strip turf sod from nursery no more than 24 hours before laying. 

 
D. Deliver fertilizer in containers showing weight, chemical analysis, and name of 

manufacturer.  Store fertilizer in a weatherproof location. 
 
1.7 SCHEDULE 
 

A. Pre-measure the area to be seeded before ordering seed from supplier.  The Engineer 
must approve the measuring technique and determined quantity. 

 
B. Seeding Window:  Complete all general roadside seeding within the appropriate seeding 

window. 
1. Postpone seeding until the following year if the seeding is not completed within 

the given window. 
2. Exception to this window under certain conditions may be obtained through the 

Region Landscape Architect.  The Engineer approves exceptions. 
 

Elevation   Seeding Window 
Below 4,000 ft  Oct. 1 to Dec. 31 
4000 to 6,000 ft  Sept. 15 to Dec 1 
Above 6,000 ft  Sept. 1 to Nov 15 

 
C. Turf seed and turf sod can be placed only after irrigation system is installed and 

operational. 
 

D. Topsoil:  Refer to Section 02912. 
1. Place topsoil just before seeding to eliminate competition from weeds. 
2. Coordinate topsoil placement with the above seeding window. 

 
 
PART 2 - PRODUCTS 
 
2.1 SEED AND TURF SEED 
 

A. Meet the Utah Seed Law: Utah Code - Title 4, Chapter 16. 
 

B. Supply seed on a pure live seed (PLS) basis. 
 

C. Obtain seed from lots that have been tested by a state certified seed testing laboratory.  
Association of Seed Analyst (AOSA) or Society of Commercial Seed Technologists 
(SCST). 
1. Seed germination test older than 18 months for grass seed, and nine months for 
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shrub, or tree seed are not acceptable. 
2. Based on the amount or type of seed required on a project, UDOT may require 

additional testing by the Department of Agriculture. 
 

D. Do not use wet, moldy, or otherwise damaged seed. 
 

E. Seed Substitutions 
1. Contact the major seed brokers in the state to verify that the seed is unavailable 

before requesting a seed substitution. 
2. Engineer will contact the Region Landscape Architect to verify the seed is 

unavailable and to recommend a seed substitution. 
3. Replace originally specified seed with seed of equal or greater cost. 
 

2.2 TURF SOD 
 

A. Healthy and well-rooted nursery grown Kentucky Blue Grass sod comprised of a minimum 
of three varieties and free of weeds. 

 
B. Machine cut in straight, uniform strips or rolls, cut at a depth between ¾ inch and 1 inch. 

 
2.3 FERTILIZER (For turf sod and turf seed areas only) 
 

A. Uniform in composition, dry, and free flowing. 
1. For turf seed or turf sod: Elemental nitrogen in granular form.  Phosphorus, and 

potassium are optional and may be applied with nitrogen in granules.  A minimum 
of 50 percent of nitrogen shall be in a slow release form such as sulfur coated 
urea or urea formaldehyde.  

2. Apply elemental nitrogen with a concentration ranging from 21-34 percent if 
hydroseeding method is used. 

 
 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. Complete all final grading, irrigation work, trench settling, topsoil placement, and surface 
preparation before seed or sod application. 

 
B. Prepare General Seedbed for all seeded and sodded areas. 

1. Before any seed or sod work begins, properly prepare the topsoil surface and 
have it approved by the Engineer.  Refer to Section 02912. 

2. Do not work topsoil or seed when the soil is saturated or frozen. 
 

C. Prepare Turf Seedbed: 
1. Review finish grade to confirm that topsoil is 1 inch below the top of all walks, 

curbs, mow strips and other hard surfaces. 
2. Apply fertilizer at the rate of 2 lb/100 yd2 and mix thoroughly into upper 2 inches 

of topsoil. 
3. Do not apply fertilizer and seed at the same time in the same machine. 

 
D. Prepare Turf Sod Surface: 

1. Review finish grade to confirm that topsoil is 1½ inch blow the top of all walks, 
curbs, mow strips and other hard surfaces. 

2. Apply fertilizer at the rate of 2 lb/100 yd2 and mix thoroughly into upper 2 inches 
of topsoil. 
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3. Level and roll prepared areas using a 21 gal water-filled hand roller containing 8 
gallons to 10 gallons of water. 

4. Lightly rake and dampen with water the top ⅛ to ⅝  inches of soil just before 
laying the sod. 

 
3.2 SEEDING 
 

A. Notify the Engineer seven working days before seeding. 
 

B. Apply seed at the rate indicated in the Seed Schedule shown in the plans. Note that drill 
seed and broadcast seed are applied at different rates. 

 
3.3 DRILL METHOD 
 

A. Use the drill method of seeding on accessible slopes 3:1 and flatter. 
 

B. Use a rangeland type drill equipped with the following: 
1. Depth band 
2. Seed box agitator 
3. Seed metering device 
4. Furrow opener 
5. Packer wheels or drag chains 

 
C. Provide the Engineer a copy of the manufacturer’s directions on drill calibration two 

working days before seeding. 
 

D. Use the drill manufacturer’s directions in the presence of the Engineer.  Calibrate the drill 
to apply seed at the rate indicated in the seeding schedule. 

 
E. Space drill rows a minimum of 6 inches and a maximum of 8 inches. 

 
F. Fill the seed boxes no more than half full when drilling on a slope. 

 
G. Set depth bands to drill seeds to a ½ inch depth. 

 
H. Drill along the contour. 

 
I. Maintain the drill at the calibrated setting throughout the seeding operation. 

 
J. Allow the furrows that are created by the drill to remain. 
 

3.4 BROADCAST METHOD 
 

A. Use the broadcast method of seeding under the following conditions: 
1. Slopes steeper than 3:1. 
2. Slopes 3:1 and flatter where the area to be seeded is inaccessible to drill. 
3. Where the area to be seeded is not large enough to justify using a drill. 
4. Where rocky surface conditions would damage a drill. 

 
B. Obtain approval of the broadcast method by demonstrating the procedure on a 100 yd2 

area. 
 

C. Evenly broadcast seed using either: 
1. A cyclone seeder or other approved mechanical seeder. 
2. A hydroseeder 

a) Apply seed, water and 300 lb of cellulose fiber mulch (tracer) per acre. 
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D. Do not seed during windy weather or when soil is saturated. 

 
E. Incorporate the seed into the soil by one of three methods: 

1. Cat-tracking, running the dozer up and down the slope, creating continuous cleat 
tracks that run parallel with the contours. 

2. Hand raking the seed in ½ inch deep and along the contours of the slope.  Slope 
chaining by pulling the chain along the contour until the seed is covered. 

 
F. Obtain approval from the Engineer that the seed has been adequately incorporated into 

the soil before applying mulch, blanket, or other topdressing.  
 
3.5 TURF SEEDING 
 

A. Apply turf seed after seedbed preparation.  Refer to this Section, article 3.4, paragraph C. 
 

B. Roll seeded areas using a hand roller half filled with water 
 

C. Lightly water and program the irrigation system to maintain a moist seedbed. 
 

D. Rope-off newly seeded areas along walkways using bright plastic ribbon tape attached to 
stakes. 

 
3.6 LAY SOD 
 

A. Refer to this Section, article 1.6, paragraph C for timing. 
 

B. Prepare sod bed and place sod with all edges and joints tightly butted. 
1. Do not stretch or overlap sod. 
2. Keep length seams in a straight line. 

 
C. Lay turf sod with staggered joints and trim off excess material along the edges. 

 
D. Roll sod immediately after placing using a hand roller half filled with water. 

1. Re-roll if depressions still remain. 
2. Thoroughly water with a fine spray to a depth sufficient that the underside of the 

new sod and soil immediately below the sod are thoroughly wet. 
 
 

END OF SECTION  02922 
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SECTION 02924S – INVASIVE WEED CONTROL 

PART 1 - GENERAL 
 

1.1 SECTION INCLUDES 
 

A. Controlling the introduction and spread of noxious weeds on construction projects.    
 

1.2 RELATED SECTIONS  Not Used 
 

1.3 REFERENCES 
 

A. Utah Noxious Weed Control Act 
 

1.4 DEFINITIONS 
 

A. Noxious weeds subject to control are listed on the Utah State Noxious Weed List and the county’s 
weed list that applies based on the project location.  

 
B. Refer to the Section, article 3.3 for a list of the Utah State Noxious Weeds (Table 1) and the county 

lists (Table 2) for additional noxious weeds. 
 

1.5 SUBMITTALS Not Used 
 

1.6 PAYMENT PROCEDURES 
 

A. Include payment for cleaning earth-moving construction equipment under mobilization.  
 

B. Pay for the control of invasive weeds using pre-emergent, selective, and non-selective herbicides by 
the unit area. 

 

1.7 QUALITY ASSURANCE 
 

A. Regulatory Requirements: 
1. Follow all regulatory, application, and safety precautions listed by the herbicide manufacturer. 

Refer to Utah Noxious Weed Control Act: Utah Code - Title 04 - Chapter 17. 
2. Apply herbicides using only state licensed pesticide applicators. 
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1.8 SEQUENCING 
 

A. Clean all earth-moving equipment before bringing them on the project. 
 

B. Treat existing noxious weeds 10 days before starting earthwork operations. 
  

PART 2 - PRODUCTS 
 

2.1 HERBICIDE 
 

A. Refer to this Section, article 3.3 for a list of noxious weeds subject to control and the recommended 
herbicide for each species. 

 
B. Use commercially available herbicides specified to control the weed species identified.  

 

PART 3 - EXECUTION 
 

3.1 PREPARATION 
 

A. Use high-pressure water blasting or steam cleaning methods to clean all earth-moving construction 
equipment (scrapers, bulldozers, excavators, backhoes, trenchers) of dirt, mud, and seed residue 
before initially entering the project. 

 

3.2 EXAMINATION 
 
 A.   Verify and locate all noxious weeds on the project. If assistance is needed 

for identification, contact the county weed control supervisor or UDOT’s 
region landscape architect.  

 

3.3 CONTROLLING INVASIVE WEEDS 
 

A. Spray invasive weeds located within the project limits before starting earth disturbing activities and if 
they appear during construction.  Use pre-emergent, selective, and non-selective herbicides as 
appropriate (See Noxious Weed Table 1 and 2 below). Apply herbicide as directed on the 
manufacturer’s label. 

 
B. Noxious Weed Table: 
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Table 1 
Utah State Noxious Weeds 

Common Name Scientific Name Herbicide 
Bermudagrass* Cynodon dactylon Glyphosate 
Black henbane Hyoscyamus niger Tordon (picloram) & Escort 
Canada thistle Cirsium arvense 2,4-D, Dicamba, Picloram 
Dalmation toadflax Linaria genistifolia Tordon (picloram) 

Diffuse knapweed Centaurea diffusa 2,4-D+Dicamba or Picloram or 
Clopyralid 

Dyer’s woad Isatis tinctoria 2,4-D+Dicamba or Chlorsulfuron
Field bindweed Convolvulus arvensis Dicamba+2,4-d or Picloram 
Hoary cress, (whitetop) Cardaria draba 2,4-D+Dicamba or Chlorsulfuron
Houndstounge Cynoglossum officinale Tordon (picloram) 
Johnsongrass Sorghum halepense Glyphosate 
Leafy Spurge Euphorbia esula Dicamba or Picloram 
Medusahead Taeniatherum caput-medusae Glyphosate 

Musk thistle Carduus nutans 2,4-D amine, Metsulfuron or 
Picloram 

Oxeye daisy Chrysanthemum leucanthemum Tordon (picloram) & clopyralid 
Perennial pepperweed Lepidium latifolium Metsulfuron or Chlorsulfuron 
Poison hemlock Conium maculatum Tordon (picloram) 
Purple loosestrife Lythrum salicaria Glyphosate (Rodeo aquatic label)
Quackgrass Elytrigia repens Glyphosate 

Russian knapweed Centaurea repens Picloram, Clopyralid or 
Chlorsulfuron 

Saltcedar Tamarix ramosissima Habitat or Arsenal 

Scotch thistle Onopordum acanthium 2,4-D amine, Metsulfuron or 
Picloram 

Spotted knapweed Centaurea maculosa 2,4-D+Dicamba, Picloram or 
Clopyralid 

Squarrose knapweed Centaurea virgata Picloram 
St. Johnswort Hypercium perforatum Tordon (picloram) & Escort 
Sulfur cinquefoil Potentilla recta Tordon (picloram) 
Yellow star-thistle Centaurea solstitialis Picloram or Clopyralid 
Yellow toadflax Linaria vulgaris Tordon (picloram) 
*Do not consider Bermudagrass a noxious weed in Washington County 

 
Table 2 

County Noxious Weeds 
Common Name Scientific Name Herbicide 

Beaver County 
Bull thistle Cirsium vulgare 2,4-D amine or Dicamba 
Cache County 
Goatsrue Galega officinalis 2,4-D+Dicamba 
Puncturevine Tribulus terrestris 2,4-D+Dicamba 
Carbon County 
Russian olive Elaeagnus angustifolia 2,4-D, Dicamba, or Glyphosate 
Davis County 
Yellow nutsedge Cyperus esculentus Glyphosate 
Duchesne County 
Russian olive Elaeagnus angustifolia 2,4-D, Dicamba, or Glyphosate 
Iron County 
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Western whorled milkweed Asclepias subverticillata 2,4-D or Dicamba 
Juab County  

Blue lettuce Lactuca pulchella 2,4-D amine, Arsenal or 
Metsulfuron 

Morgan County 
Common burdock Arctium minus 2,4-D+Dicamba 
Millard County 
Buffalobur Solanum rostratum 2,4-D or Dicamba 
Salt Lake County 
Garlic mustard Alliaria petiolata Glyphosate 
Myrtle spruge Euphorbia myrsinities Glyphosate or Dicamba 
San Juan County 
Camelthorn Alhagi pseudalhagi Arsenal 
Silverleaf nightshade Solanum elaeagnifolium Imazapyr or Glyphosate 
Jointed goatgrass Aegilops cylindrica Glyphosate or Sulfometuron 
Buffalobur Solanum rostratum 2,4-D or Dicamba 
Western whorled milkweed Asclepias subverticillata 2,4-D or Dicamba 
Sanpete County 
Velvetleaf Abutilon theophrasti Glyphosate 
Sevier County 
Russian olive Elaeagnus angustifolia 2,4-D, Dicamba, or Glyphosate 
Uintah County 
Russian olive Elaeagnus angustifolia 2,4-D, Dicamba, or Glyphosate 
Washington County 
Western whorled milkweed Asclepias subverticillata 2,4-D, or Dicamba 
Wayne County 
Russian olive Elaeagnus angustifolia 2,4-D, Dicamba, or Glyphosate 
Weber County 
Puncturevine Tribulus terrestris 2,4-D+Dicamba 
Use rates: Use rates for herbicides vary, follow the use rate on the LABEL for each herbicide 

 
 

END OF SECTION 02924S 
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SECTION 02932 - TREES, SHRUBS, AND GROUNDCOVERS 
 
 
PART 1  - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Furnishing and installing plant material. 
 
1.2 RELATED SECTIONS 
 

A. Section 02912: Topsoil 
 
1.3 REFERENCES 
 

A. ANSI Z 60.1: American Standard for Nursery Stock 
 
1.4 DEFINITIONS Not Used 
 
1.5 SUBMITTALS 
 

A. A copy of the plant purchase order indicating plant names, sizes, quantities, and unit 
prices.  Submit within 90 calendar days from the Notice to Proceed. 

 
B. Plant substitutions: 

1. Obtain a signed statement from three wholesale nurseries, noted for stocking the 
specified plants, indicating that the plants are unavailable. 

2. Submit to the Engineer the signed statements and a written request indicating the 
size and species of the unavailable plants and their suggested replacements. 

3. Substitutions will not be approved after 120 calendar days from the Notice to 
Proceed. 

 
C. All necessary inspection certificates for each shipment of plants as required by Utah Laws 

and Regulations. 
 
1.6 QUALITY ASSURANCE 
 

A. Reject plants not meeting ANSI specifications. 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Secure required plants at a nursery within 60 calendar days from the Notice to Proceed. 
 

B. Grow plants under full exposure to climatic conditions similar to those found on the project 
for a minimum of 60 calendar days. 

 
C. Notify the Engineer at least 14 calendar days before delivering the plants to the site. 

 
D. Deliver plant materials to the work site in covered vehicles just before placement. 

 
E. Maintain delivered plants in a healthy condition.   

1. Replace all wilted, windburned, or stressed plants at no additional cost to the 
Department. 

2. Protect balled and burlapped rootballs from sun and wind by covering with soil or 
other suitable material if not planted immediately upon delivery. 
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1.8 PLANT INSPECTION AND ACCEPTANCE 
 

A. Replace unacceptable plant material within 14 days after notification from the Engineer. 
 

B. Inspect plants only after all plant materials have been installed. 
 

C. The Engineer schedules the inspection date. 
 

D. Make the required field adjustments and changes following the inspection. 
 
1.9 SCHEDULE 
 

A. Install irrigated plants using the following schedule: 
 

Elevation  Planting Season 
Below 4,000 ft*  March 1 - December 1 
4000 to 6,000 ft  April 15 - October 15 
Above 6,000 ft  May 1 - July 1 
* No planting in July or August. 

 
B. Install non-irrigated plants in the fall after the plant is dormant and before the ground 

freezes. 
 
 

PART 2 - PRODUCTS 
 
2.1 PLANTS 
 

A. Supply healthy plants of the species and size specified, true to form, free from disfiguring 
knots, sunscald, frost cracks, abrasions of the bark, and all forms of infestation and 
disease. 

 
B. Provide legible labels attached to all plants, flats, bundles, or other containers indicating 

botanical genus, species, and size. 
 

C. Supply trees with straight central leaders capable of standing upright without the support 
of stakes or guys. 

 
D. Supply containerized plants with root systems fully established in the container. 

 
E. Use no balled and burlapped plants if the ball of earth surrounding roots has been 

cracked or broken or if the burlap is not secure. 
 

F. Use bare-root plant material only with written approval by the Engineer. 
 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. Verify that area prepared to receive plants is graded properly as per plan, all work is com-
pleted in the area, and that topsoil has been placed.  Refer to Section 02912. 

 
B. Have the irrigation system installed and fully operational before installing plants. 
 
C. Stake or delineate locations of plants for approval before installation. 
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3.2 INSTALLATION 
 

A. General 
1. Install plants using the plan details. 
2. Within one hour of installation, water the plants to saturate the rootball to a 

minimum of 4 inches below and around the plant hole.  Add more backfill if 
settling occurs. 

 
 
 
B. Containerized Plants 

1. Excavate plant holes to twice the diameter and the same depth of the rootball. 
2. Carefully remove the plant from its container, scarify the sides and bottom of the 

rootball if needed and place it in the prepared hole.  
3. Place excavated soil in 4 inch lifts around the rootball and eliminate voids by 

tamping the soil between each lift. 
 

C. Balled and Burlapped Plants 
1. Excavate plant holes to twice the diameter and the same depth of the rootball. 
2. Gently place the plant in the prepared hole with burlap securely intact. 
3. Reject mishandled or plants with broken root balls. 
4. Remove the top half of the burlap without disturbing the root ball. 

 
D. Tubeling Plants 

1. Auger a hole the same size as the tube. 
2. Gently place watered tubeling in the prepared plant pit immediately following 

excavation of the hole so that the roots are not tangled, compacted, or curled up 
at the ends. 

3. Compress the soil at the base of the tubeling to eliminate voids between the 
rootball and existing soil. 

 
3.3 CLEAN AND MAINTAIN 
 

A. Remove foreign materials from site such as containers, burlap, and twine collected during 
installation. 

 
B. Remove any tags, labels, or other items attached to the plant material after final plant 

inspection. 
 

C. Water and maintain the plants in a healthy condition until the final plant inspection. 
 
 

END OF SECTION 02932 
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SECTION 02938 - TREE PRUNING 
 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 
 A. Selectively remove and dispose of tree limbs. 
 
1.2 RELATED SECTIONS 
 
 A. Section 02231: Site Clearing and Grubbing. 
 
1.3 REFERENCES 
 

A. ANSI Z 133.1:  Pruning, Trimming, Repairing, Maintaining, and Removing Trees, and 
Cutting Brush- Safety Requirements. 

 
B. Current standards for pruning - International Society of Arboriculture. (ISA). 

 
1.4 DEFINITIONS Not Used 
 
1.5 SUBMITTALS 
 

A. Obtain necessary permits from the municipality, city forester, or both in which the work is 
performed and submit a copy of the permits to the Engineer seven calendar days before 
work begins. 

 
 B. A copy of the arborist’s certificate from I.S.A. 
 
1.6 QUALITY ASSURANCE 
 

A. Contractor must provide an I.S.A. certified arborist to supervise tree pruning.  
 
 
PART 2 - PRODUCTS 
 
2.1 DISINFECTANT 
 
 A. Chlorine based 
 
 
 
PART 3  - EXECUTION 
 
3.1 TREE PRUNING 
 
 A. Conform to ANSI Z 133.1. 
 
 B. Prune trees following listed references. 
 

C. Remove tree branches extending over the roadway to provide a clear height of 15 ft 
above the paved surface and 10 ft above sidewalks. 

 
D. Spray pruning equipment with disinfectant after coming in contact with diseased plant 

material.  
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E. Use the “Natural Target” or “Drop Crotch” pruning method when removing limbs. 

 
 F. Do not top, pollard, stub, or dehorn any tree. 
 

G. Make all pruning cuts sufficiently close to the trunk or parent limbs without cutting into or 
removing the branch collar or the branch bark ridge.   

 
H. Prune trees to make them shapely, symmetrical, and typical of the natural form of the 

species being pruned. 
 
 I. Do not remove branches that will deform the appearance of the tree. 
 
3.2 BRANCH DISPOSAL 
 
 A. Shred removed branches into wood chips 6 inches or smaller. 
 
 B. Remove all wood chips larger than 6 inches. 
 

C. Broadcast shredded branches as directed by the Engineer over and around the site where 
trees are being pruned or removed and where placement will not be detrimental to 
vegetation growth.  Refer to Section 02231. 

 
 

END OF SECTION 02938 
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SECTION 03055 - SALT AND WATER BARRIER FOR EXTERIOR CONCRETE

PART  1  GENERAL

1.1 SECTION INCLUDES

A. Furnishing of all labor, materials, services and equipment necessary for the supply and
application of Salt and Water barrier applied to exterior concrete slabs . Documents affecting
work of this section include, but are not limited to General Conditions, Supplementary
conditions and Sections of Division 1 of these specifications.

1.2 QUALITY ASSURANCE

A. Use adequate numbers of skilled workmen who are thoroughly trained  and experienced in
the necessary crafts, and who are completely familiar with the specified requirements and
the methods needed for proper performance of the work in this section.

1.3 SUBMITTALS

A. Comply with pertinent provisions of Section 01300.
B. Product data: Within 35 calendar days after the contractor has received the owner‚s

notice to proceed, submit the following material:

1. Materials list of items proposed to be provided under this section.
2. Manufacturer‚s specifications, test data and other data required to prove

compliance with the specified requirements.
3. Manufacturer‚s recommended installation procedures which, when approved by

the Architect, will become the basis for accepting or rejecting actual installation
procedures used on the work.

1.4 PRODUCT HANDLING:

A. Protect the materials of this Section before and after installation. Protect the work and
materials of all other trades.

B. In the event of damage, immediately make replacements and repairs to the approval of
the Architect and at no additional cost to the owners.

C. Store materials in clean, dry area in accordance with manufacturer‚s instructions.  Keep
containers sealed until ready for use.  Keep from freezing.

D. Safety ¾ Use approved safety glasses, rubber gloves, coveralls a nd work boots.  Protect
animals, vegetation and food items.  Refer to the Material Safety Data Sheet (MSDS) for
details.

PART  2  PRODUCTS

2.1 MANUFACTURER

A.

a. Basis of Design:. Consolideck SatlGuard manufactured by PROSOCO, Inc., 3741
Greenway Circle, Lawrence, KS 66046.  Phone: (800) 255-4255; Fax: (785) 830-9797. E-
Mail: Customercare@prosoco.com.

b. Professional Water Sealant manufactured by PROFESSIONAL PRODUCTS OF
KANSAS, Inc., 4456 South Clifton, Wichita KS 67216. P hone (800) 676-7346; Fax (316)
522-9346, E-mail: ppk@watersealant.com

Customercare@prosoco.com
ppk@watersealant.com
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c. CP-500W manufactured by Chemical Products Industries Inc., 7649 SW 34th Street,
Oklahoma City, OK. 73179. Phone (800) 624 -4356; Fax (405) 745-2276. Web Site:
www.chemicalproductsokc.com

d. Or pre-approved equal.
e. Substitutions: See Section 01631 ¾ Product Substitutions

B. Product Description:  A general-purpose silane / siloxane water repellent and chloride screen
for concrete and masonry which protects horizontal and vertical surfaces from moisture
intrusion and chemical attack of chloride salts, reducing rebar corrosion and surface spalling.

C. Technical Data: Provide a product which has the same technical data as follows:

1. FORM: Clear liquid
2. SPECIFIC GRAVITY: 0.794
3. ACTIVE CONTENT: 11%
4. WT./GAL.: 6.61 lbs.
5. FLASH POINT: 127 degrees F (53 degrees C) ASTM D 3278
6. FREEZE POINT: N/D
7. VOC CONTENT: Manufactured and marketed in compliance with USEPA AIM VOC

regulations (40 CFR 59.403). Not suitable for sale in states and districts wit h more
restrictive AIM VOC regulations.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions under which waterproofing will be applied, with
Installer present, for compliance with requirements.  Do not proceed with installation until
unsatisfactory conditions have been corrected.

1. Do not proceed with installation until after the minimum concrete curing period
recommended by waterproofing manufacturer.

2. Verify substrate is visibly dry and free of moisture.  Test for capillary moisture by the
plastic sheet method according to ASTM D 4263.

3. Notify Architect in writing of antic ipated problems using waterproofing over substrate.

3.2 PREPARATION

A. Clean and prepare substrate according to manufacturer’s recommendations.  Provide clean,
dust-free, and dry substrate for product app lication.

B. Mask off adjoining surfaces not receiving product application to prevent spillage affecting other
construction.

C. Close off deck drains and other deck penetrations to prevent spillage and migration of fluids.

D. Remove grease, oil, form release agents, paints, and other penetrating contaminants from
concrete.  Remove fins, ridges, and other projections and fill honeycomb, aggregate pockets,
and other voids.

www.chemicalproductsokc.com
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3.3 APPLICATION

A. Before applying, read ¸PreparationÌ and ¸Safety InformationÌ sections in the Manufacturer‚s
Product Data Sheet for the product. Refer to the Product Data Sheet for additional information
about application of the product. Do not dilute or alter.

B. Horizontal Application:  Apply protective treatment in a single saturat ing application. Use
enough to keep the surface wet for a few minutes before penetrating. Broom out all puddles
thoroughly until they penetrate the surface.

C. Comply with all manufacturer‚s requirements and application instructions.

END OF SECTION  03055
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies cast-in place concrete, including formwork, reinforcing, mix design,
placement procedures, and finishes.

B. Cast-in-place concrete includes but is not limited to the following:

1. Foundations and footings.
2. Slabs-on-grade.
3. Stem walls.
4. Equipment pads and bases.

1.3 SUBMITTALS

A. General:  Submit the following according to Conditions of the Contract and Division 1
Specification Sections.

B. Product data for proprietary materials and items, including reinforcement and forming
accessories, admixtures, patching compounds, joint systems, curing compounds, and others if
requested by Architect.

1. Letter from concrete supplier, certifying type of cement to be used in concrete mix.

C. Shop drawings for reinforcement detailing fabricating, bending, and placing concrete
reinforcement.  Comply with ACI 315 "Manual of Standard Practice for Detailing Reinforced
Concrete Structures" showing bar schedules, stirrup spacing, bent bar diagrams, and
arrangement of concrete reinforcement.  Include special reinforcing required for openings
through concrete structures.

D. Samples of materials as requested by Architect, including names, sources, and descriptions,
as follows:

1. Waterstops

E. Laboratory test reports for concrete materials and mix design test.

F. Material certificates in lieu of material laboratory test reports when permitted by Architect.
Material certificates shall be signed by manufacturer and Contractor, certifying that each
material item complies with or exceeds specified requirements.  Provide certification from
admixture manufacturers that chloride content complies with specification requirements.

1.4 QUALITY ASSURANCE

A. Codes and Standards:  Comply with provisions of the following codes, specifications, and
standards, except where more stringent requirements are shown or specified:
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1. International Building Code, Chapter 19.
2. American Concrete Institute (ACI) 301, "Specifications for Structural Concrete for

Buildings."
3. ACI 318, "Building Code Requirements for Reinforced Concrete."
4. Concrete Reinforcing Steel Institute (CRSI) "Manual of Standard Practice."

B. Concrete Testing Service:  Provide a qualified testing agency , acceptable to Architect, to
provide pre-construction testing and material evaluation tests.

C. Materials and installed work may require testing and retesting at any time during progress of
Work.  Retesting of rejected materials for installed Work, shall be done at Contractor’s
expense.

D. Special Inspection: Owner will provide special inspection services for concrete work as
required by Contract Documents.

1. General:  Contractor to coordinate work with the special inspection requirements of
this section, the latest edition in practice of the International Building Code, Chapter
17, and specific requirements of the Owner.

1.5 WARRANTY

A. Provide two year written guarantee to the End User, in form approved by the Architect to
promptly remove and/or repair defective concrete (cracking, spalling, pitting or honeycombing)
as directed by Architect and at Contractor’s expense.  New replacement work shall carry a
similar new two year written guarantee.  Guarantee shall start from Date of Substantial
Completion.

PART 2 - PRODUCTS

2.1 FORM MATERIALS

A. Forms for Exposed Finish Concrete:  Plywood, metal, metal-framed plywood faced, or other
acceptable panel-type materials to provide continuous, straight, smooth, exposed surfaces.
Furnish in largest practicable sizes to minimize number of joints and to conform to joint system
shown on drawings.

1. Use overlaid plywood complying with U.S. Product Standard PS-1 "A-C or B-B High
Density Overlaid Concrete Form," Class I.

B. Forms for Unexposed Finish Concrete:  Plywood, lumber, metal, or another acceptable
material.  Provide lumber dressed on at least two edges and one side for tight fit.

C. Form Release Agent:  Provide commercial formulation form release agent with a maximum of
350 mg/l volatile organic compounds (VOCs) that will not bond with, stain, or adversely affect
concrete surfaces and will not impair subsequent treatments of concrete surfaces.

D. Form Ties:  Factory-fabricated, adjustable-length, removable or snap-off metal form ties
designed to prevent form deflection and to prevent spalling of concrete upon removal.  Provide
units that will leave no metal closer than 1-1/2 inches to the plane of the exposed concrete
surface.

1. Provide ties that, when removed, will leave holes not larger than 1 inch in diameter in
the concrete surface.

E. Chamfer exterior corners and edges of permanently exposed concrete 3/4� by 3/4�.
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2.2 REINFORCING MATERIALS

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.

B. Epoxy-Coated Reinforcing Bars:  ASTM A 615, Grade 60, deformed bars, epoxy coated, with
less than 2 percent damaged coating in each 12-inch bar length.

C. Supports for Reinforcement:  Bolsters, chairs, spacers, and other devices for spacing,
supporting, and fastening reinforcing bars and welded wire fabric in place.  Use wire bar-type
supports complying with CRSI specifications.

1. For slabs-on-grade, use supports with sand plates or horizontal runners where base
material will not support chair legs.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

2.3 CONCRETE MATERIALS

A. Portland Cement:  ASTM C 150, Type I/II.

1. Use one brand of cement throughout Project unless otherwise acceptable to
Architect.

B. Fly Ash: Conform to ASTM C 618 Class C or F

C. Normal-Weight Aggregates:  ASTM C 33 and as specified.  Provide aggregates from a single
source for exposed concrete.

1. For exposed exterior surfaces, do not use fine or coarse aggregates that contain
substances that cause spalling.

D. Water:  Potable.

E. Admixtures, General:  Provide concrete admixtures that contain not more than 0.1 percent
chloride ions.

F. Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with other
required admixtures.

1. Available Products:  Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
a. Air-Mix or Perma-Air, Euclid Chemical Co.
b. Darex AEA or Daravair, W.R. Grace & Co.
c. MB-VR or Micro-Air, Master Builders, Inc.
d. Sika AER, Sika Corp.

G. Water-Reducing Admixture:  ASTM C 494, Type A.

H. Water-Reducing, Accelerating Admixture:  ASTM C 494, Type E.

I. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D.

2.4 RELATED MATERIALS
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A. Sand Cushion:  Clean, manufactured or natural sand.

B. Bonding Agent:  Polyvinyl acetate or acrylic base.

1. Available Products:  Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
a. Polyvinyl Acetate (Interior Only):

1) Euco Weld, Euclid Chemical Co.
2) Everweld, L&M Construction Chemicals, Inc.
3) Ready Bond, Symons Corp.

b. Acrylic or Styrene Butadiene:
1) SBR Latex, Euclid Chemical Co.
2) Daraweld C, W.R. Grace & Co.
3) Everbond, L&M Construction Chemicals, Inc.
4) Acryl-Set, Master Builders Inc.

C. Epoxy Adhesive:  ASTM C 881, two-component material suitable for use on dry or damp
surfaces.  Provide material type, grade, and class to suit Project requirements.
1. Available Products:  Subject to compliance with requirements, products that may be

incorporated in the Work include, but are not limited to, the following:
a. Euco Epoxy System #452 or #620, Euclid Chemical Co.
b. Concresive Standard Liquid, Master Builders, Inc.
c. Sikadur 32 Hi-Mod, Sika Corp.

D. Dress Coat:  Second coat of water-based acrylic membrane curing compound, same product
used for curing; see para. C. above.

2.5 PROPORTIONING AND DESIGNING MIXES

A. Prepare design mixes for each type and strength of concrete by laboratory trial batch.  For the
trial batch method, use an independent testing agency acceptable to Architect for preparing
and reporting proposed mix designs.

1. Do not use the same testing agency for field quality control testing.

B. Submit written reports to Architect of each proposed mix for each class of concrete at least 15
days prior to start of Work.  Do not begin concrete production until proposed mix designs have
been reviewed by Architect.  Allow 14 days for review response.

C. Design mixes to provide normal weight concrete with the following properties as indicated on
drawings and schedules:

1. Footings, 3,000-psi, 28-day compressive strength (minimum 5 bag mix);
water-cement ratio:  0.53 maximum.

2. Foundations, 3,000-psi, 28-day compressive strength (minimum 5 bag mix);
water-cement ratio:  0.53 maximum.

3. Slabs-on-grade and all other concrete:  4,000-psi, 28-day compressive strength
(minimum 6 bag mix); water-cement ratio:  0.45 maximum.

4. Fly Ash Conform to ASTM C 618 Class C or F
5. For air-entrainment requirements see paragraph 2.6.C.

D. Slump Limits:  Proportion and design mixes to result in concrete slump at point of placement
as described below.  Modification of slump limits shall not be made without prior approval from
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the Engineer.

1. Slabs:  Not more than 4 inches.
2. Reinforced foundation systems:  Not less than 2 inch and not more than 4 inches.

E. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor when
characteristics of materials, job conditions, weather, test results, or other circumstances
warrant, as accepted by Architect.  Laboratory test data for revised mix design and strength
results must be submitted and accepted by Architect before using in Work.

2.6 ADMIXTURES

A. Use water-reducing admixture in concrete, as required, for placement and workability.

B. Use accelerating admixture in concrete slabs placed at ambient temperatures below 50 deg F
(10 deg C).

C. Use air-entraining admixture in exterior exposed concrete including foundation stem walls,
unless otherwise indicated.  Add air-entraining admixture at manufacturer’s prescribed rate to
result in concrete at point of placement having total air content of 6-1/2 percent plus or minus
1-1/2 percent.

D. Use admixtures for water reduction and set accelerating or retarding in strict compliance with
manufacturer’s directions.

2.7 CONCRETE MIXING

A. Ready-Mixed Concrete:  Comply with requirements of ASTM C 94, and as specified.

1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C),
reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when air
temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60
minutes.

PART 3 - EXECUTION

3.1 GENERAL

A. Coordinate the installation of joint materials, vapor barrier, and other related materials with
placement of forms and reinforcing steel.

3.2 FORMS

A. General:  Design, erect, support, brace, and maintain formwork to support vertical, lateral,
static, and dynamic loads that might be applied until concrete structure can support such
loads.  Construct formwork so concrete members and structures are of correct size, shape,
alignment, elevation, and position.  Maintain formwork construction tolerances and surface
irregularities complying with the following ACI 347 limits:

1. Provide Class A tolerances for concrete surfaces exposed to view.
2. Provide Class C tolerances for other concrete surfaces.

B. Construct forms to sizes, shapes, lines, and dimensions shown and to obtain accurate
alignment, location, grades, level, and plumb work in finished structures.  Provide for
openings, offsets, sinkages, keyways, recesses, moldings, rustications, reglets, chamfers,
blocking, screeds, bulkheads, anchorages and inserts, and other features required in the
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Work.  Use selected materials to obtain required finishes.  Solidly butt joints and provide
backup at joints to prevent cement paste from leaking.

C. Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces.
Provide top forms for inclined surfaces where slope is too steep to place concrete with bottom
forms only.  Kerf wood inserts for forming keyways, reglets, recesses, and the like for easy
removal.

D. Provide temporary openings for clean-outs and inspections where interior area of formwork is
inaccessible before and during concrete placement.  Securely brace temporary openings and
set tightly to forms to prevent losing concrete mortar.  Locate temporary openings in forms at
inconspicuous locations.

E. Chamfer all exposed corners and edges unless noted otherwise, using wood, metal, PVC, or
rubber chamfer strips fabricated to produce uniform smooth lines and tight edge joints.

F. Provisions for Other Trades:  Provide openings in concrete formwork to accommodate work of
other trades.  Determine size and location of openings, recesses, and chases from trades
providing such items.  Accurately place and securely support items built into forms.

G. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive concrete.
 Remove chips, wood, sawdust, dirt, or other debris just before placing concrete.  Retighten
forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain
proper alignment.

3.3 PLACING REINFORCEMENT

A. General:  Comply with Concrete Reinforcing Steel Institute’s recommended practice for
"Placing Reinforcing Bars," for details and methods of reinforcement placement and supports
and as specified.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that reduce or
destroy bond with concrete.

C. Accurately position, support, and secure reinforcement against displacement.  Locate and
support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as approved by
Architect.

D. Place reinforcement to maintain minimum coverages as indicated for concrete protection.
Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement operations.  Set wire ties so ends are directed into concrete, not toward
exposed concrete surfaces.

3.4 JOINTS

A. Construction Joints:  Locate and install construction joints so they do not impair strength or
appearance of the structure, as acceptable to Architect.

B. Isolation Joints in Slabs-on-Grade:  Construct isolation joints in slabs-on-grade at points of
contact between slabs-on-grade and vertical surfaces, such as column pedestals, foundation
walls, grade beams, and other locations, as indicated.

1. Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."
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C. Shrinkage (Control) Joints in Slabs-on-Grade:  Construct contraction joints in slabs-on-grade
to form panels of patterns as shown on drawings.  Depth and width of saw cut per details on
drawings.

1. Contraction joints in unexposed floor slabs may be formed by saw cuts as soon as
possible after slab finishing as may be safely done without dislodging aggregate.

2. If joint pattern is not shown, provide joints not exceeding 15 feet in either direction and
located to conform to bay spacing wherever possible (at column centerlines, half
bays, third bays).

3. Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."

3.5 INSTALLING EMBEDDED ITEMS

A. General:  Set and build into formwork anchorage devices and other embedded items required
for other work that is attached to or supported by cast-in-place concrete.  Use setting
drawings, diagrams, instructions, and directions provided by suppliers of items to be attached.

B. Forms for Slabs:  Set edge forms, bulkheads, and intermediate screed strips for slabs to
achieve required elevations and contours in finished surfaces.  Provide and secure units to
support screed strips using strike-off templates or compacting-type screeds.

3.6 PREPARING FORM SURFACES

A. General:  Coat contact surfaces of forms with an approved, non-residual, low-VOC,
form-coating compound before placing reinforcement.

B. Do not allow excess form-coating material to accumulate in forms or come into contact with
in-place concrete surfaces against which fresh concrete will be placed.  Apply according to
manufacturer’s instructions.

1. Coat steel forms with a non-staining, rust-preventative material.  Rust-stained steel
formwork is not acceptable.

3.7 CONCRETE PLACEMENT

A. Inspection:  Before placing concrete, inspect and complete formwork installation, reinforcing
steel, and items to be embedded or cast in.  Notify other trades to permit installation of their
work.

B. General:  Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and Placing
Concrete," and as specified.

C. Deposit concrete continuously or in layers of such thickness that no new concrete will be
placed on concrete that has hardened sufficiently to cause seams or planes of weakness.  If a
section cannot be placed continuously, provide construction joints as specified.  Deposit
concrete to avoid segregation at its final location.

D. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers no deeper than 24
inches and in a manner to avoid inclined construction joints.  Where placement consists of
several layers, place each layer while preceding layer is still plastic to avoid cold joints.

1. Consolidate placed concrete by mechanical vibrating equipment supplemented by
hand-spading, rodding, or tamping.  Use equipment and procedures for consolidation
of concrete complying with ACI 309.

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators
vertically at uniformly spaced locations no farther than the visible effectiveness of the
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machine.  Place vibrators to rapidly penetrate placed layer and at least 6 inches into
preceding layer.  Do not insert vibrators into lower layers of concrete that have begun
to set.  At each insertion, limit duration of vibration to time necessary to consolidate
concrete and complete embedment of reinforcement and other embedded items
without causing mix to segregate.

E. Placing Concrete Slabs:  Deposit and consolidate concrete slabs in a continuous operation,
within limits of construction joints, until completing placement of a panel or section.

1. Consolidate concrete during placement operations so that concrete is thoroughly
worked around reinforcement, other embedded items and into corners.

2. Bring slab surfaces to correct level with a straightedge and strike off.  Use bull floats
or darbies to smooth surface free of humps or hollows.  Do not disturb slab surfaces
prior to beginning finishing operations.

3. Maintain reinforcing in proper position on chairs during concrete placement.

F. Cold-Weather Placement:  Comply with provisions of ACI 306 and as follows.  Protect
concrete work from physical damage or reduced strength that could be caused by frost,
freezing actions, or low temperatures.

G. When air temperature has fallen to or is expected to fall below 40 deg F (4 deg C), uniformly
heat water and aggregates before mixing to obtain a concrete mixture temperature of not less
than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of placement.

1. Do not use frozen materials or materials containing ice or snow.  Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

2. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise accepted in mix designs.

H. Hot-Weather Placement:  When hot weather conditions exist that would impair quality and
strength of concrete, place concrete complying with ACI 305 and as specified.  Concrete
should not be placed when temperature is above 95 F unless approved by the Architect.

1. Cool ingredients before mixing to maintain concrete temperature at time of placement
to below 90 deg F (32 deg C).  Mixing water may be chilled or chopped ice may be
used to control temperature, provided water equivalent of ice is calculated to total
amount of mixing water.  Using liquid nitrogen to cool concrete is Contractor’s option.

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient air temperature immediately before
embedding in concrete.

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete.  Keep
subgrade moisture uniform without puddles or dry areas.

4. Use water-reducing retarding admixture when required by high temperatures, low
humidity, or other adverse placing conditions, as acceptable to Architect.

I. Notify Architect/Engineer minimum 24 hours prior to commencement of operations.

3.8 FINISHING FORMED SURFACES

A. Rough-Formed Finish:  Provide a rough-formed finish on formed concrete surfaces not
exposed to view in the finished Work or concealed by other construction.  This is the concrete
surface having texture imparted by form-facing material used, with tie holes and defective
areas repaired and patched, and fins and other projections exceeding 1/4 inch in height
rubbed down or chipped off.

B. Smooth-Formed Finish:  Provide a smooth-formed architectural finish on formed concrete
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surfaces exposed to view or to be covered with a coating material applied directly to concrete,
or a covering material applied directly to concrete, such as waterproofing, dampproofing,
veneer plaster, painting, or another similar system.  This is an as-cast concrete surface
obtained with selected form-facing material, arranged in an orderly and symmetrical manner
with a minimum of seams.  Repair and patch defective areas per Section 3.15 with fins and
other projections completely removed and smoothed and voids repaired when forms are
removed.  Refer to drawings for tie pattern and placement.

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike-off smooth and finish with a texture matching
adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly
across adjacent unformed surfaces unless otherwise indicated.

3.9 MONOLITHIC SLAB FINISHES

A. Scratch Finish:  Apply scratch finish to monolithic slab surfaces to receive concrete floor
topping or mortar setting beds for tile, and other bonded applied cementitious finish flooring
material, and where indicated.

1. After placing slabs, finish surface to tolerances of F(F) 15 (floor flatness) and F(L) 13
(floor levelness) measured according to ASTM E 1155.  Slope surfaces uniformly to
drains where required.  After leveling, roughen surface before final set with stiff
brushes, brooms, or rakes.

2. Do not apply curing compounds to surfaces which receive tile finishes or in any way
interfere with concrete performance.

B. Trowel Finish:  Apply a trowel finish to monolithic slab surfaces exposed to view and slab
surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or another
thin film-finish coating system.

1. After floating, begin first trowel-finish operation using a power-driven trowel.  Begin
final troweling when surface produces a ringing sound as trowel is moved over
surface. Consolidate concrete surface by final hand-troweling operation, free of trowel
marks, uniform in texture and appearance, and finish surfaces to tolerances of F(F)
20 (floor flatness) and F(L) 17 (floor levelness) measured according to ASTM E 1155.
 Grind smooth any surface defects that would telegraph through applied floor
covering system.

C. Non-slip Broom Finish:  Apply a non-slip broom finish to exterior concrete platforms, steps,
and ramps, and elsewhere as indicated.

1. Immediately after float finishing, roughen concrete surface by brooming with
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish
with Architect before application.

3.10 MISCELLANEOUS CONCRETE ITEMS

A. Filling In:  Fill in holes and openings left in concrete structures for passage of work by other
trades, unless otherwise shown or directed, after work of other trades is in place.  Mix, place,
and cure concrete as specified to blend with in-place construction.  Provide other
miscellaneous concrete filling shown or required to complete Work.

3.11 CONCRETE CURING AND PROTECTION

A. General:  Protect freshly placed concrete slabs from premature drying and excessive cold or
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hot temperatures.  In hot, dry, and windy weather protect concrete from rapid moisture loss
before and during finishing operations with an evaporation-control material.  Apply according
to manufacturer’s instructions after screeding and bull floating, but before power floating and
troweling.

B. Start initial slab curing as soon as free water has disappeared from concrete surface after
placing and finishing.  Weather permitting, keep continuously moist for not less than 7 days.

C. Curing Methods:  Wet cure all unformed concrete surfaces.  Curing compound may be used
only where its use will not adversely affect the application of hardners/sealers or finish floor
covering, as approved by the Architect  by submittal documenting compatibility prior to the
application of the curing compound.

D. Provide moisture curing by the following methods:

1. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends
lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.
Cure for not less than seven days.  Immediately repair any holes or tears during
curing period using cover material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive penetrating liquid floor treatments.

2. Apply curing compound on exposed interior slabs and on exterior slabs, walks, and
curbs as follows:

a. Apply curing compound to concrete slabs as soon as final finishing
operations are complete (within 2 hours and after surface water sheen has
disappeared).  Apply uniformly in continuous operation by power spray or
roller according to manufacturer’s directions.  Recoat areas subjected to
heavy rainfall within 3 hours after initial application.  Maintain continuity of
coating and repair damage during curing period.

b. Use membrane curing compounds that will not affect surfaces to be covered
with finish materials applied directly to concrete.  Fugitive dye required in all
curing compounds.

E. Curing Formed Surfaces:  Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces by leaving forms in place for the full curing period.
 Forms may be removed, but continue curing by an approved moisture curing method.

3.12 REMOVING FORMS

A. General:  Formwork not supporting weight of concrete, such as sides of beams, walls,
columns, and similar parts of the work, may be removed after maintaining not less than 50 deg
F (10 deg C) for 24 hours after placing concrete, provided concrete is sufficiently hard to not
be damaged by form-removal operations, and provided curing operations are started and
protection operations are maintained.

3.13 REUSING FORMS

A. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply
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new form-coating compound as specified for new formwork.

B. When forms are extended for successive concrete placement, thoroughly clean surfaces,
remove fins and laitance, and tighten forms to close joints.  Align and secure joint to avoid
offsets.  Do not use patched forms for exposed concrete surfaces except as acceptable to
Architect.

3.14 CONCRETE SURFACE REPAIRS

A. Patching Defective Areas:  Repair and patch defective areas with cement mortar immediately
after removing forms to satisfaction of Architect.

B. Mix dry-pack mortar, consisting of one part portland cement to 2-1/2 parts fine aggregate
passing a No. 16 mesh sieve, using only enough water as required for handling and placing.

1. Cut out honeycombs, rock pockets, voids over 1/4 inch in any dimension, and holes
left by tie rods and bolts down to solid concrete but in no case to a depth less than 1
inch.  Make edges of cuts perpendicular to the concrete surface.  Thoroughly clean,
dampen with water, and brush-coat the area to be patched with bonding agent.  Place
patching mortar before bonding agent has dried.

2. For surfaces exposed to view, blend white portland cement and standard portland
cement so that, when dry, patching mortar will match surrounding color.  Provide test
areas at inconspicuous locations to verify mixture and color match before proceeding
with patching. Compact mortar in place and strike-off slightly higher than surrounding
surface.

C. Repairing Formed Surfaces:  Remove and replace concrete having defective surfaces if
defects cannot be repaired to satisfaction of Architect.  Surface defects include color and
texture irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins and other
projections on the surface, and stains and other discolorations that cannot be removed by
cleaning.  Flush out form tie holes and fill with dry-pack mortar or precast cement cone plugs
secured in place with bonding agent.

1. Repair concealed formed surfaces, where possible, containing defects that affect the
concrete’s durability.  If defects cannot be repaired, remove and replace the concrete.

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for
smoothness and verify surface tolerances specified for each surface and finish.  Correct low
and high areas as specified.  Test unformed surfaces sloped to drain for trueness of slope and
smoothness by using a template having the required slope.

1. Repair finished unformed surfaces containing defects that affect the concrete’s
durability.  Surface defects include crazing and cracks in excess of 0.01 inch wide or
that penetrate to the reinforcement or completely through nonreinforced sections
regardless of width, spalling, popouts, honeycombs, rock pockets, and other
objectionable conditions.

2. Correct high areas in unformed surfaces by grinding after concrete has cured at least
14 days.

3. Repair defective areas, except random cracks and single holes not exceeding 1 inch
in diameter and areas retaining more than 1/8" deep liquid to nearest designated joint,
by cutting out and replacing with new concrete.  Remove defective areas with clean,
square cuts and expose reinforcing steel with at least 3/4-inch clearance all around.
Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.  Mix patching concrete of same materials to provide concrete of same type or
class as original concrete.  Place, compact, and finish to blend with adjacent finished
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concrete.  Cure in same manner as adjacent concrete.

E. Repair isolated random cracks and single holes 1 inch or less in diameter by dry-pack method.
 Groove top of cracks and cut out holes to sound concrete and clean of dust, dirt, and loose
particles.  Dampen cleaned concrete surfaces and apply bonding compound.  Place dry-pack
before bonding agent has dried.  Compact dry-pack mixture in place and finish to match
adjacent concrete.  Keep patched area continuously moist for at least 72 hours.

F. Perform structural repairs with prior approval of Architect for method and procedure, using
specified epoxy adhesive and mortar.

G. Repair methods not specified above may be used, subject to acceptance of Architect.

3.15 QUALITY CONTROL TESTING DURING CONSTRUCTION

A. General:  Owner to provide a testing agency to perform material tests, special inspections and
to submit test reports. Contractor to coordinate with testing agency for sequence of work and
inform testing agency when work is ready for testing and inspections.

B. Sampling and testing for quality control during concrete placement to include the following:

1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with
ASTM C 94.

a. Slump:  ASTM C 143; one test at point of discharge for each 20 cu.  yd. of
each type of concrete; additional tests when concrete consistency seems to
have changed.

b. Air Content:  ASTM C 173, volumetric method for lightweight or normal
weight concrete; ASTM C 231, pressure method for normal weight concrete;
one for each 20 cu.  yd. of each type of air-entrained concrete.

c. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature
is 40 deg F (4 deg C) and below, when 80 deg F (27 deg C) and above, and
one test for each set of compressive-strength specimens.

d. Compression Test Specimen:  ASTM C 31; one set of three standard
cylinders for each compressive-strength test, unless otherwise directed.
Mold and store cylinders for laboratory-cured test specimens except when
field-cured test specimens are required.

e. Compressive-Strength Tests:  ASTM C 39; one set of three cylinders for each
20 cu. yd. of each concrete class placed in any one day; one specimen
tested at 7 days, one specimen tested at 28 days, and one specimen retained
in reserve for later testing if required.

C. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured
cylinders, evaluate current operations and provide corrective procedures for protecting and
curing the in-place concrete.

1. Strength level of concrete will be considered satisfactory if averages of sets of three
consecutive strength test results equal or exceed specified compressive strength and
no individual strength test result falls below specified compressive strength by more
than 500 psi.

D. Test results will be reported in writing to Owner, Architect, Structural Engineer, ready-mix
producer, and Contractor within 24 hours after tests.  Reports of compressive strength tests
shall contain the Project identification name and number, date of concrete placement, name



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April  2009

CAST-IN-PLACE CONCRETE 03300 - 13

of concrete testing service, concrete type and class, location of concrete batch in structure,
design compressive strength at 28 days, concrete mix proportions and materials, compressive
breaking strength, and type of break for both 7-day tests and 28-day tests.

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be
permitted but shall not be used as the sole basis for acceptance or rejection.

F. Additional Tests:  The testing agency will make additional tests of in-place concrete when test
results indicate specified concrete strengths and other characteristics have not been attained
in the structure, as directed by Architect.  Testing agency may conduct tests to determine
adequacy of concrete by cored cylinders complying with ASTM C 42, or by other methods as
directed (see 1.4.C).

END OF SECTION 03300
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SECTION 03360 - ARCHITECTURAL CONCRETE 

 

PART 1 - GENERAL  

1.1  SECTION INCLUDES  

A.  Furnish and install interior & exterior stamped, colored & stained concrete floor slabs.  

1.2  QUALITY ASSURANCE  

A. The stamped concrete floor for the project shall be done by a company which is ACI 
flatwork certified, with a minimum of three years experience in the placement and 
stamping of colored concrete for finished floors.  

1.3  REFERENCES  

A.  "Manual of Standard Practice" of the Concrete Reinforcing Steel Institute.  

B.  ACI 318-83 - Building Code Requirements for Reinforced Concrete.  

C.  ACI 302 - Guide for Concrete Floor and Slab Construction.  

D.  ASTM C-31-90 - Making and Curing Concrete Test Specimens in the Field.  

E.  ASTM C-33-90 - Concrete Aggregates.  

F.  ASTM C-94-90 - Ready-Mixed Concrete.  

G.  ASTM C-172-90 - Sampling Freshly Mixed Concrete.  

H.  ASTM C-260-86 - Air-Entraining Admixtures for Concrete.  

I.  ASTM C-309-89 - Liquid Membrane-Forming Compounds for Curing Concrete.  

J.  ASTM C-494-86 - Chemical Admixtures for Concrete.  

K.  ASTM D-994-71 - Performed Expansion Joint Filler for Concrete (Bituminous Type).  

1.4  SUBMITTALS  

A.  Submittals shall be in accordance with 01300.  

B.  Submit concrete mix design(s), concrete tests, and manufacturer's descriptive literature 
for materials specified.  

C.  Submit Shop Drawings showing control joint layout for slabs.  

1.5  SAMPLE  

A.  Prepare an 8' x 8' x 4" sample of a finished colored stamped concrete floor.  
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PART 2 - PRODUCTS  

2.1  MATERIALS  

A.  Steel Reinforcement: Deformed bars complying with the requirements of ASTM A-615, 
Grade 60, unless otherwise indicated, and of domestic manufacture. Mesh reinforcement 
shall conform to the requirements of ASTM A-185.  

B.  Metal Accessories: Shall include all spacers, chairs, ties, and other devices for properly 
spacing, supporting, and fastening reinforcement in place.  

C.  Cement: Portland cement of North American manufacture conforming to the 
requirements of ASTM C-150, Type I or II. Use only one brand of cement throughout the 
project, one concrete plant when using integral color.  

D.  Concrete Aggregates: Shall conform to the requirements of ASTM C-33.  

1.  Fine Aggregate: Sand shall consist of hard, tough, and preferably siliceous 
material, clean, free from mineral or other coatings, soft particles, clay, loam, or 
other deleterious matter.  

2.  Coarse Aggregate: Crushed stone or gravel, having clean, hard, durable, 
uncoated particles, free from deleterious matter. The 1-1/2" aggregate shall 
conform to gradation #467 and the 3/4" aggregate to the size #67 in Table II of 
ASTM C-33. The 3/4" aggregate shall be used for structural slabs, lintel beams, 
and any other location where 3/4 of the clear space between reinforcing bars or 
between bars and the forms require this size aggregate.  

E.  Admixtures:  

1.  Water Reducing Admixture: "Eucon 75" by The Euclid Chemical Company, 
Polyheed Non-Chloride by Master Builders, WRDA with Hycol by Grace 
Construction Products, or Platocrete 161" by Sika Chemical Corporation. The 
admixture shall conform to ASTM C-494, Type A, and not contain more chloride 
ions than are present in municipal drinking water.  

2.  Air Entraining Admixture: Conform to ASTM C-260, "Darex AEA" as 
manufactured by The Construction Products Division of W.R. Grace & Company, 
or approved equal.  

3.  Prohibited Admixture: Calcium chloride, thiocyanates or admixture containing 
more than 0.05% chloride ions are not permitted.  

4.  Certification: Written conformance to the above mentioned requirements and the 
chloride ion content of the admixture will be required from the admixture 
manufacturer prior to mix design review by the Architect. 

F. Color conditioner for colored concrete.  Color to be selected by architect from 

manufacturer’s standard colors. 

G.  Curing Paper: Water, reinforced appear; "Orange Label Sisalkraft," as manufactured by 
the American Sisalkraft Corporation, "Scuf-Champ,: as manufactured by Ludlow Papers, 
"Flor-Cur W/S," as manufactured by Glas-Kraft, or approved equal.  

H.  Moisture Barrier: "J" Pro Vapor Shield, Super Sampson SS4 or Tu Tuff 4.  

I.  Floor Slab Sealer: Penetrating sealer.  



TIE FORK VISITOR SERVICE CENTER   
Spanish Fork, UT   April 2009 
 

 
ARCHITECTURAL CONCRETE  03360-3 
 

J.  Concrete Stain: L.M. Scofield Company, lithochrome chemical stain, Kemiko Stone Tone 
Stain, or QC Construction Products Patina Stain, standard color as selected by architect 
from manufacturer’s standard colors.  

2.2  MIXES  

A.  Grade and Strength:  

1.  Concrete Requirements: See structural drawings. 

2.  All concrete shall contain the specified water reducing admixture or the specified 
high range water reducing admixture superplasticizer. Add admixtures in dosage 
recommended by the admixture manufacturer. All concrete required to be air-
entrained shall contain an approved air entraining admixture.  

3.  Prior to starting construction, submit proposed mix design, accompanied by 
complete standard deviation analysis or trail batch data. No change in source of 
materials or mix shall be made without Architect's approval.  

B.  The concrete mix designs shall be proportioned in accordance with Section 4.3 
"Proportioning on the Basis of Field Experience or 4.4 Trial Mixture" of ACI 318-83. The 
proportions of ingredients shall be such as to produce a mixture which will work readily 
into the corners and angles of the forms and around reinforcement by the methods of 
placing and consolidation employed on the work, but without permitting the materials to 
segregate or excessive free water to collect on the surface.  

 
 
PART 3 - EXECUTION 
 
3.1 SURFACE CONDITIONS 
 
 A. Examine the areas and conditions under which work of this Section will be performed.  

Correct conditions detrimental to timely and proper completion of the Work.  Do not 
proceed until unsatisfactory conditions are corrected. 

 
3.2 REINFORCING 
 
 A. Comply with the following, as well as the specified standards, for details and methods of 

reinforcing placement and supports. 
 
  1. Clean reinforcement and remove loose dust and mill scale, earth, and other 

materials which reduce bond or destroy bond with concrete. 
 

2. Position, support, and secure reinforcement against displacement by forms, 
construction, and the concrete placement operations. 

 
  3. Place reinforcement to obtain the required coverage for concrete protection. 
 
  4. Install welded wire fabric in as long lengths as practicable, lapping adjoining 

pieces one full mesh minimum. 
 
  5. Unless otherwise shown on the Drawings, or required by governmental agencies 

having jurisdiction, lap bar 40 diameters minimum. 
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3.3 EMBEDDED ITEMS 
 
 A. Do not embed piping, other than electrical conduit, in structural concrete. 
 
  1. Locate conduit to maintain maximum strength of the structure. 
 
  2. Increase the thickness of the concrete if the outside diameter of the conduit 

exceeds 30% of the thickness for the concrete. 
 
 B. Set bolts, inserts, dovetail anchor slots and other required items in the concrete, 

accurately secured so they will not be displaced, and in the precise locations needed. 
 
3.4 MIXING CONCRETE 
 
 A. Transit mix the concrete in accordance with provisions of ASTM C94. 
 
 B. Mixing water:  Add all water at the batch plant. 
 
 C. Do not use concrete that has stood for over 30 minutes after leaving the mixer, or 

concrete that is not placed within 90 minutes after water is first introduced into the mix. 
 
3.5 PLACING CONCRETE 
 
 A. Preparation 
 

1. Remove foreign matter accumulated in the forms. 
 
  2. Rigidly close openings left in the formwork. 
 
  3. Wet wood forms sufficiently to tighten up cracks; wet other material sufficiently to 

maintain workability of the concrete. 
 

4. Use only clean tools. 
 
 B. Conveying: 
 
  1. Perform concrete placing at such a rate that concrete which is being integrated 

with fresh concrete is still plastic. 
 

2. Deposit concrete as nearly as practicable in its final location so as to avoid 
separation due to rehandling and flowing. 

 
3. Do not use concrete which becomes non-plastic and unworkable, or does not 

meet required quality control limits, or has been contaminated by foreign 
materials. 

 
4. Remove rejected concrete from the job site. 

 
 C. Placing concrete in form: 
 
  1. Deposit concrete in horizontal layers not deeper than 24", and avoid inclined 

construction joints. 
 
  2. Remove temporary spreaders in forms when concrete has reached the elevation 

of the spreaders. 
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 D. Placing concrete slabs: 
 
  1. Deposit and consolidate concrete slabs in a continuous operation, within limits of 

construction joints, until the placing of a panel or section is completed. 
 
  2. Bring slab surfaces to the correct level with a straightedge, and then strike off. 
 
  3. Use bullfloats or darbies to smooth the surface, leaving the surface free from 

bumps and hollows. 
 
  4. Do not sprinkle water on the plastic surface.  Do not disturb the slab surface prior 

to start of finishing operations. 
 
 E. Cold Weather Placing: 
 

1. Protect all concrete work from physical damage or reduced strength which would 
be caused by frost, freezing actions, or low termperatures in compliance with the 
requirements of ACI 306R and as herein specified. 

 
  2. Do not place concrete on frozen subgrade or on subgrade containing frozen 

materials. 
 
  3. Do not use calcium chloride, salt, and other materials containing antifreeze 

agents or chemical accelerators, unless otherwise accepted in mix designs. 
 
 F. Hot Weather Placing: 
 
  1. When hot weather conditions exist that would seriously impair the quality and 

strength of concrete, place concrete in compliance with ACI 305R and as herein 
specified. 

 
  2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that 

steel temperature will not exceed the ambient air temperature immediately before 
embedment in concrete. 

 
  3. Fog spray forms, reinforcing steel, and subgrade just before concrete is placed. 
 
 
3.6 CONSOLIDATION 
 
 A. GENERAL 
 
  1. Consolidate each layer of concrete immediately after placing, by use of internal 

concrete vibrators supplemented by hand spading, rodding, or taming. 
 
  2. Do not vibrate forms or reinforcement. 
 
  3. Do not use vibrators to transport concrete inside the forms. 
   
3.7 JOINTS 
  
 A. Construction joints: 
 
  1. Do not use horizontal construction joints except as may be shown on the 

Drawings. 
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  2. If additional construction joints are found to be required, secure the Architect's 

approval of joint design and location prior to start of concrete placement. 
 
 B. Expansion joints: 
 
  1. Do not permit reinforcement or other embedded metal items that are being 

bonded with concrete (except dowels in floors bonded on only one side of the 
joints) to extend continuously through any expansion joint. 

 
  2. Fill expansion joints full depth with expansion joint material approved by the 

Architect. 
 
3.8 CONCRETE FINISHING  
 
 A. Except as may be shown otherwise on the Drawings, provide the following finishes at the 

indicated locations. 
 
  1. Trowel finish: 
   a. All floor areas to be clear sealed. 
 
  2. Non-slip medium broom finish: 
   a. Apply to walks, exterior loading platforms, exterior stairs, and landings. 
 
  3. Smooth Form Finish 
   a. Produce smooth form finish by selecting form material to impart a 

smooth, hard, uniform texture and arranging form panels in an orderly 
and symmetrical pattern with a minimum of seams.  Repair and patch 
defective areas with all fins or other projections completely removed and 
smoothed. 

    (1) Provide for formed concrete surfaces exposed to normal view or 
that are to be covered with a coating material directly applied to 
concrete in the finished building.  This includes waterproofing, 
dampproofing, painting or similar systems. 

    (2) Fill tie holes and finish flush with and to match adjacent surfaces 
except at exposed architectural concrete surfaces. 

  
  4. Sealing of Floors: 
   a. Concrete floor slabs that are to remain exposed shall be sealed 

immediately following curing and before any equipment, material, or 
traffic is allowed. 

 
5. Slip Resistance: 

a. Ground and floor surfaces along accessible routes and in accessible 
spaces shall be stable, firm and slip resistant to meet ADA requirements. 

  
 
3.9 SURFACE TREATMENTS 
 
 A. Except as otherwise directed by the Architect or shown on the Drawings, on all other 

concrete slab, drives and walkway surfaces. 
   a. "Hunt TLF" curing agent manufactured by Hunt Process Co., Inc., 138 North 

Wheatley Ridgeland, Mississippi 39157, Phone (601) 856-8811, Fax (601) 856-0723; e-
mail: huntprocess@huntprocess.com 

 
  b. GCC-300 manufactured by SEI Chemical, 3430 Union Pacific Ave., Los Angeles, 
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CA. 90023; phone (800) 804-3978 or (323) 263-9750, fax (888) 273-4489; e-mail: 
nfo@seichemical.com 

   
  c. DuraCure by Enviroseal Corporation, 1019 SDE Holbrook Ct., Port St. Lucie, FL. 

34952; phone (772) 335-8225, e-mail: www.enviroseal.com 
 
3.10 REMEDIAL WORK 
 
 A. Repair or replace deficient work as directed by the Architect and at no additional cost to 

the Owner. 
 
3.11 COLOR SCHEDULE 
 

C-1.  Colored, Stained and Sealed Concrete (Restrooms) 
Medium walnut color to match tile base.  

 
C-2.  Colored, Stained, Stamped and Sealed Concrete 

10” Rough Hewn pine plank pattern - Medium walnut color. 
 
C-3. Colored Stained, Stamped and Sealed Concrete 

  Herringbone pattern – Light walnut. 
 

C-4.  Colored Concrete – Tan color.  
 

C-5.  Sealed Concrete.  
 
 
END OF SECTION 03360 
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SECTION 04200 - UNIT MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Related Work Specified Elsewhere: Water repellent to be applied to masonry wall surfaces is
specified in Section 07190.

1.2 SUMMARY

A. This Section includes the following:

1. Concrete unit masonry.

2. Products installed but not furnished under this Section include the following:

a. Hollow metal frames in unit masonry openings are specified in Division 8
Section "Steel Doors and Frames."

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. Provide unit masonry system that develops the following installed compressive strengths (f’m):

1. For concrete unit masonry:  As follows:

a. f’m = 1500 psi.

1.4 SUBMITTALS

A. General:  Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for each different masonry unit, accessory, and other manufactured product
indicated.

C. Shop drawings for reinforcing detailing fabrication, bending, and placement of unit masonry
reinforcing bars.  Comply with ACI 315 "Details and Detailing of Concrete Reinforcing"
showing bar schedules, stirrup spacing, diagrams of bent bars, and arrangement of masonry
reinforcement.

D. Samples for verification purposes of the following:

1. Full-size units for each different exposed masonry unit required showing full range of
exposed color, texture, and dimensions to be expected in completed construction.

2. Colored masonry mortar samples for each color required showing the full range of
colors expected in the finished construction.  Label samples to indicate type and
amount of colorant used.

3. Accessories embedded in the masonry.

E. Material certificates for the following signed by manufacturer and Contractor certifying that
each material complies with requirements.
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1. Each different cement product required for mortar and grout including name of
manufacturer, brand, type, and weight slips at time of delivery.

2. Each material and grade indicated for reinforcing bars.
3. Each type and size of joint reinforcement.
4. Each type and size of anchors, ties, and metal accessories.

F. Material test reports from a qualified independent testing laboratory employed and paid by
Contractor or supplier indicating and interpreting test results relative to compliance of the
following proposed masonry materials with requirements indicated:

1. Mortar complying with property requirements of ASTM C 270.
2. Grout mixes.  Include description of type and proportions of grout ingredients

complying with UBC Standard 21-15 and compressive strength test in accordance
with UBC Standard 21-18.

3. Masonry units.

G. Qualification data for firms and persons specified in "Quality Assurance" Article to demonstrate
their capabilities and experience.  Include list of completed projects with project names,
addresses, telephone numbers, names of Architects and Owners, and other information
specified.

H. Results from tests and inspections performed by Owner’s representatives will be reported
promptly and in writing to Architect and Contractor.
1. Hot weather installation plan approved by Architect prior to masonry construction

when temperature reaches 90°F or 80°F with a 10 MPH wind.

1.5 QUALITY ASSURANCE

A. All materials, design, and construction shall comply with the International Building Code, 2006,
Chapter 21, Masonry.

B. Inspecting Laboratory Qualifications:  To qualify for employment in performing tests and
inspection specified in this Section, an independent testing laboratory must demonstrate to
Architect’s satisfaction, based on evaluation of laboratory-submitted criteria conforming to
ASTM C 1093, that it has the experience and capability to conduct satisfactorily the testing
indicated without delaying the progress of the Work.

C. Preconstruction Testing:  Owner to provide an independent testing laboratory, to perform the
following preconstruction testing indicated as well as other inspecting and testing services
required by referenced unit masonry standard or indicated herein for source and field quality
control:

1. Concrete Masonry Unit Tests:  For each different concrete masonry unit indicated,
units will be tested for strength, absorption, and moisture content per ASTM C 140.

2. Prism Tests:  For each type of wall construction indicated, masonry prisms will be
tested per ASTM E 447, Method B.  As an option and at the prior approval of the
Architect, masonry prism test records may be provided in lieu of prism testing per
UBC Paragraph 2405(c)2.

3. Mortar properties will be tested per property specification of ASTM C 270.

4. Grout compressive strength will be tested per ASTM C 1019.

D. Single-Source Responsibility for Masonry Units:  Obtain exposed masonry units of uniform
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texture and color, or a uniform blend within the ranges accepted for these characteristics, from
one manufacturer for each different product required for each continuous surface or visually
related surfaces.

E. Single-Source Responsibility for Mortar Materials:  Obtain mortar ingredients of uniform quality,
including color for exposed masonry, from one manufacturer for each cementitious
component and from one source and producer for each aggregate.

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements of
Division 1 Section "Project Meetings."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver masonry materials to project in undamaged condition.

B. Store and handle masonry units off the ground, under cover, and in a dry location to prevent
their deterioration or damage due to moisture, temperature changes, contaminants, corrosion,
and other causes.  If units become wet, do not place until units are in an air-dried condition.

C. Store cementitious materials off the ground, under cover, and in dry location.

D. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

E. Store masonry accessories including metal items to prevent corrosion and accumulation of dirt
and oil.

1.7 PROJECT CONDITIONS

A. Protection of Masonry:  During erection, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day’s work.  Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides and hold cover securely in
place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at
least 3 days after building masonry walls or columns.

C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted.  Remove immediately any grout, mortar, and soil that come in contact with
such masonry.

1. Protect base of walls from rain-splashed mud and mortar splatter by means of
coverings spread on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted

and integral finishes from mortar droppings.

D. Cold-Weather Construction:  Comply with the following and the Uniform Building Code, 1997,
Section 2104.3 except as noted otherwise:

1. Do not lay masonry units that are wet or frozen.
2. Remove masonry damaged by freezing conditions.
3. When the air temperature is 25°F and below masonry temperature shall be

maintained above 32°F by enclosure and supplement heat by approved means.
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E. Hot-Weather Construction:  Comply with referenced unit masonry standard.  Contractor to
provide plan for protection of masonry when temperature is above 90°F or above 80°F with a
10 MPH wind.  Plan to be in compliance of ACI 530.1 except procedures shall begin at the
conditions stated.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Comply with referenced unit masonry standard and other requirements specified in this
Section applicable to each material indicated.

2.2 CONCRETE MASONRY UNITS

A. General:  Comply with requirements indicated below applicable to each form of concrete
masonry unit required.

1. Provide special shapes where indicated and as follows:
a. For lintels, bond beams, corners, jambs, sash, control joints, headers,

bonding, and other special conditions.
b. Square edged units for outside corners, except where indicated as bullnose.

2. Size:  Provide concrete masonry units complying with requirements indicated below
for size that are manufactured to specified face dimensions within tolerances
specified in the applicable referenced ASTM specification for concrete masonry units.
a. Concrete Masonry Units:  Manufactured to specified dimensions of 3/8 inch

less than nominal widths by nominal heights by nominal lengths indicated on
drawings.

3. Provide Type I, moisture-controlled units.

4. Exposed Faces:  Integrally colored block as selected by  Architect from
manufacturer’s standard colors, unless otherwise indicated.
a. Where special finishes are indicated, provide units with exposed faces of the

general description matching color and texture of Architect’s sample.

.

B. Hollow Load-Bearing Concrete Masonry Units:  ASTM C 90, and as follows:
1. Unit Compressive Strength:  Provide units with minimum average net area

compressive strength indicated below:
a. 1900 psi.

2. Weight Classification:  Normalweight.

2.3 MORTAR AND GROUT MATERIALS

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather
construction.  Provide natural color or white cement as required to produce required mortar
color.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Aggregate for Mortar:  ASTM C 144, except for joints less than 1/4 inch use aggregate graded



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

UNIT MASONRY 04200 - 5

with 100 percent passing the No. 16 sieve.

D. Aggregate for Grout to be for fine grout only:  ASTM C 404.

E. Colored Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides,
compounded for use in mortar mixes.  Use only pigments with record of satisfactory
performance in masonry mortars.

F. Water:  Clean and potable.

G. Available Products:  Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:

1. Colored Mortar Pigments:
a. "Centurion Pigments," Centurion.
b. "True Tone Mortar Colors," Davis Colors, A Subsidiary of Rockwood

Industries, Inc.
c. "SGS Mortar Colors," Solomon Grind-Chem Services, Inc.

2.4 REINFORCING STEEL

A. General:  Provide reinforcing steel complying with requirements of referenced unit masonry
standard and this article.

B. Steel Reinforcing Bars:  Material and grade as follows:

1. Grade 60,

C. Deformed Reinforcing Wire:  ASTM A 496.

D. Plain Welded Wire Fabric:  ASTM A 185.

2.5 TIES AND ANCHORS, GENERAL

A. General:  Provide ties and anchors specified in subsequent articles and drawings that comply
with requirements for metal and size of referenced unit masonry standard and of this article.

B. Galvanized Carbon Steel Wire:  ASTM A 82, coating class as required by referenced unit
masonry standard for application indicated.

C. Galvanized Steel Sheet:  ASTM A 366 (commercial quality) cold-rolled carbon steel sheet,
hot-dip galvanized after fabrication to comply with ASTM A 525, Class B2 (for unit lengths over
15 inches) and Class B3 (for unit lengths under 15 inches), for sheet metal ties and anchors.

1. Thickness of Steel Sheet Galvanized After Fabrication:  Uncoated thickness of steel
sheet hot-dip galvanized after fabrication:
a. 0.598 inch (16 gage).

2.6 MISCELLANEOUS ANCHORS

A. Anchor Bolts:  Steel bolts complying with A 307, Grade A; with ASTM A 563 hex nuts and,
where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153, Class C; of
diameter and length indicated and in the following configurations:
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1. Nonheaded bolts, bent in manner indicated.

2.7 MISCELLANEOUS MASONRY ACCESSORIES

A. Preformed Control Joint Gaskets:  Material as indicated below, designed to fit standard sash
block and to maintain lateral stability in masonry wall; size and configuration as indicated.

1. Styrene-Butadiene Rubber Compound:  ASTM D 2000, Designation 2AA-805.

B. Bond Breaker Strips:  Asphalt-saturated organic roofing felt complying with ASTM D 226, Type
I (No. 15 asphalt felt).

2.8 MASONRY CLEANERS

A. Job-Mixed Muriatic Solution:  Solution of 1 part muriatic acid and 10 parts clean water, mixed in
a nonmetallic container with acid added to water, as appropriate for the masonry and mortar
joints.

2.9 MORTAR AND GROUT MIXES

A. General:  Do not add admixtures including coloring pigments, air-entraining agents,
accelerators, retarders, water repellent agents, antifreeze compounds, or other admixtures,
unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.

B. Mortar for Unit Masonry:  Comply with ASTM C 270, C150, and C161, Proportion Specification,
for types of mortar indicated below:

1. Limit cementitious materials in mortar to portland cement-lime.

2. For all reinforced masonry use type indicated below:
a. Type S, 1800 psi minimum.

C. Grout for Unit Masonry:  Comply with ASTM C 476, C404, and referenced unit masonry
standard.  Comply with Chapter 21 of IBC, 2800 psi minimum, slump 8 inches to 10 inches,
low lift grouting to 4 feet maximum.  High lift grouting not permitted unless approved by
Engineer.

2.10 STORAGE

A. Construction materials should be received, stored, and protected in ways that prevent water
from entering the materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other specific conditions, and other conditions affecting performance of unit
masonry.  Verify reinforcing dowels provided at footings and walls are correct in size, number
and location.

B. Examine rough-in and built-in construction to verify actual locations of piping connections prior
to installation.
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C. Do not proceed until unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Comply with referenced unit masonry standard and other requirements indicated applicable to
each type of installation included in Project.

B. Thickness:  Build cavity and composite walls and other masonry construction to the full
thickness shown.  Build single-wythe walls to the actual thickness of the masonry units, using
units of nominal thickness indicated.

C. Build chases and recesses as shown or required to accommodate items specified in this and
other Sections of the Specifications.  Provide not less than 8 inches of masonry between
chase or recess and jamb of openings and between adjacent chases and recesses.

D. Leave openings for equipment to be installed before completion of masonry.  After installation
of equipment, complete masonry to match construction immediately adjacent to the opening.

E. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units
as required to provide continuous pattern and to fit adjoining construction.  Use full-size units
without cutting where possible.

F. High-lift grouting is not allowed unless approved by Engineer.  Maximum lift before grouting is
4’-0".  Grout the current 4’-0" lift at the location of each bond beam.

G. All masonry walls shown as to be connected at floor or roof levels shall be braced until such
connections are made and the designed lateral wall support is provided.  Extent of wall bracing
required is dependent on wall height and exposure and shall be designed and provided by
mason.

3.3 CONSTRUCTION TOLERANCES

A. Comply with construction tolerances of referenced unit masonry standard.

3.4 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
widths and for accurate locating of openings, movement-type joints, returns, and offsets.
Avoid the use of less-than-half-size units at corners, jambs, and where possible at other
locations.

B. Lay up walls to comply with specified construction tolerances, with courses accurately spaced
and coordinated with other construction.

C. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; do
not use units with less that nominal 4-inch horizontal face dimensions at corners or jambs.

1. One-half running bond with vertical joint in each course centered on units in courses
above and below.

D. Lay concealed masonry with all units in a wythe in running bond.  Bond and interlock each
course of each wythe at corners.  Do not use units with less than nominal 4-inch horizontal
face dimensions at corners or jambs.

E. Stopping and Resuming Work:  In each course, rack back 1/2-unit length for one-half running
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bond; do not tooth.  Clean exposed surfaces of set masonry, wet clay masonry units lightly (if
required), and remove loose masonry units and mortar prior to laying fresh masonry.

F. Built-In Work:  As construction progresses, build-in items specified under this and other
Sections of the Specifications.  Fill in solidly with masonry around built-in items.

1. Fill space between hollow metal frames and masonry solidly with mortar, unless
otherwise indicated.

2. Where built-in items are to be embedded in cores of hollow masonry units, place a
layer of metal lath in the joint below and rod mortar or grout into core.

3. Fill cores in hollow concrete masonry units with grout 3 courses (24 inches) under
bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.

3.5 MORTAR BEDDING AND JOINTING

A. Lay hollow concrete masonry units as follows:

1. With full mortar coverage on horizontal and vertical face shells.
2. Bed webs in mortar in starting course on footings and in all courses of piers, columns,

and pilasters, and where adjacent to cells or cavities to be filled with grout.
3. For starting course on footings where cells are not grouted, spread out full mortar bed

including areas under cells.

B. Cut joints flush for masonry walls to be concealed or to be covered by other materials, unless
otherwise indicated.

3.6 CAVITIES/AIR SPACES

A. Keep cavities/air spaces clean of mortar droppings and other materials during construction.
Strike joints facing cavities/air spaces flush.

3.7 CONTROL JOINTS

A. General:  Install control joints in unit masonry where indicated.  Build in related items as the
masonry progresses.  Do not form a continuous span through control joints unless provisions
are made to prevent in-plane restraint of wall or partition movement.

B. Form control joints in concrete masonry as shown on the plans.

3.8 LINTELS

A. Provide masonry lintels where shown and wherever openings of more than 2’-0" for block size
units are shown.  Provide formed-in-place masonry lintels.  Temporarily support
formed-in-place lintels.

1. For hollow concrete masonry unit walls, use specially formed bond beam units with
reinforcement bars placed as indicated and filled with coarse grout.

2. Unless indicated otherwise, provide solid bottom units at all lintels to be exposed in
the finish work.

3.9 INSTALLATION OF REINFORCED UNIT MASONRY

A. General:  Install reinforced unit masonry to comply with requirements of referenced unit
masonry standard.
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B. Temporary Formwork:  Construct formwork and shores to support reinforced masonry
elements during construction.

1. Construct formwork to conform to shape, line, and dimensions shown.  Make
sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms
to maintain position and shape during construction and curing of reinforced masonry.

C. Do not place grout until entire height of masonry to be grouted has attained sufficient strength
to resist grout pressure.

D. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other temporary loads that may be placed on them
during construction.

3.10 FIELD QUALITY CONTROL

A. Owner will provide an independent testing laboratory to perform the following tests.

B. Testing Frequency:  Tests and evaluations listed in this article will be performed during
construction for each 5000 sq. ft. of wall area or portion thereof.

1. Mortar properties will be tested per property specification of ASTM C 270.
2. Grout compressive strength will be sampled and tested per ASTM C 1019.

C. Prism Test Method:  For each type of wall construction indicated, masonry prisms will be
tested per ASTM E 447, Method B, and as follows:

1. Prepare one set of prisms for testing at 7 days and one set for testing at 28 days.

D. Evaluation of Quality Control Tests:  In absence of other indications of noncompliance with
requirements, masonry will be considered satisfactory if results from construction quality
control tests comply with minimum requirements indicated.

E. Architect may request testing throughout masonry contruction, including additional prism
samples for testing provided by contractor during cold and hot weather conditions.

3.11 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or if units do not match adjoining units.  Install new units to match adjoining units and
in fresh mortar or grout, pointed to eliminate evidence of replacement.

B. Pointing:  During the tooling of joints, enlarge any voids or holes, except weep holes, and
completely fill with mortar.  Point-up all joints including corners, openings, and adjacent
construction to provide a neat, uniform appearance, prepared for application of sealants.

C. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape
hoes or chisels.

2. Test cleaning methods on sample wall panel; leave 1/2 panel uncleaned for
comparison purposes.  Obtain Architect’s approval of sample cleaning before
proceeding with cleaning of masonry.

3. Protect adjacent nonmasonry surfaces from contact with cleaner by covering them
with liquid strippable masking agent, polyethylene film, or waterproof masking tape.
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4. Wet wall surfaces with water prior to application of cleaners; remove cleaners
promptly by rinsing thoroughly with clear water.

5. Clean concrete masonry by means of cleaning method indicated in NCMA TEK 8-2
applicable to type of stain present on exposed surfaces.

D. Protection:  Provide final protection and maintain conditions, in a manner acceptable to
Installer, that ensure unit masonry is without damage and deterioration at time of Substantial
Completion.

END OF SECTION 04200
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SECTION 05120 - STRUCTURAL STEEL

PART 1 - GENERAL

1.1 SUMMARY

A. Extent of structural steel work is shown on drawings, including schedules, notes and details
to show size and location of members, typical connec tions, and type of steel required.

B. Related Sections:
1. Drawings and general provisions of Contract, including General and Supplementary

Conditions and Division-1 Specification sections, apply to work of this section.
2. Miscellaneous Metal Fabrications are specified elsewhere in Division 5.

C. Definitions:  Structural steel is that work defined in American Institute of Steel Construction
(AISC) "Code of Standard Practice" and as otherwise shown o n drawings.

1.2 SUBMITTALS

A. Product Data:  Submit producer’s or manufacturer’s specifications and installation
instructions for following products.  Include laboratory test reports and other data to show
compliance with specifications (including specified standards).
1. High-strength bolts (each type), including nuts and washers.
2. Structural steel primer paint.
3. Shrinkage-resistant grout.

B. Shop Drawings:  Submit shop drawings, including complete details and schedules for
fabrication and assembly of structural steel members, procedures and diagrams.
1. Include details of cuts, connections, camber, holes, and other pertinent data.

Indicate welds by standard AWS A2.1 and A2.4 symbols, and show size, length, and
type of each weld.
a. Provide setting drawings, templates, and directions for installation of anchor

bolts and other anchorages to be installed as work of others sectio ns.

C. Test Reports:  Submit copies of reports of tests conducted on shop and field bolted and
welded connections.  Include data on type(s) of tests conducted and test results.

D. Surveys:  Submit certified copies of each surv ey conducted by a registered professional
engineer, showing elevations and locations of base plates and anchor bolts to receive
structural steel, and final elevations and locations for major members.  Indicate discrepancies
between actual installation and contract documents.

1.3 QUALITY ASSURANCE

A. Source Quality Control:  Materials and fabrication procedures are subject to inspection and
tests in mill, shop, and field, conducted by a qualified inspection agency.  Such ins pections
and tests will not relieve Contractor of responsibility for providing materials and fabrication
procedures in compliance with specified requirements.
1. Promptly remove and replace materials or fabricated components which do not

comply.
B. Fabricator Qualifications:  Engage a firm experienced in fabricating structural steel similar to

that indicated for this Project and with a record of successful in -service performance, as well
as sufficient production capacity to  fabricate structural steel without delaying the Work.
1. Fabricator must participate in the AISC Quality Certification Program and be

designated an AISC-Certified Plant as follows:
a. Category:  Category Cbd, complex steel building structures.
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2. Fabricators without AISC Certification shall provide special inspectors and conduct
special inspections as required by Authorities having jurisdication.

3. Other Certifications, other than AISC, may be acceptable but must be submitted and
approved by Authorities having jurisdication prior to fabrication of any steel.

C. Design of Members and Connections:  Details shown are typical; similar details apply to
similar conditions, unless otherwise indicated.  Verify dimensions at site whenever possible
without causing delay in the work.

D. Promptly notify Architect whenever design of members and connections for any portion of
structure are not clearly indicated.

E. Codes and Standards:
1. Comply with provisions of following, except as otherwise indicated:

a. AISC "Code of Standard Practice for Steel Buildings and Bridges", AISC
"Code of Standard Practice for Steel Buildings a nd Bridges", excluding the
following:  Section 1.5.1, Section 3.3 (first sentence and last sentence),
Section 3.4, Section 4.2, Section 4.2.1, Section 4.2.2, Section 6.3.2, Section
7.5.4, and Section 7.11.5.

2. AISC "Specifications for the Design, Fabrication, and Erection of Structural Steel for
Buildings", including "Commentary" and Supplements thereto as issued.

3. AISC "Specifications for Architecturally Exposed Structural Steel".
4. AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts"

approved by the Research Council on Riveted and Bolted Structural Joints of the
Engineering Foundation.

5. American Welding Society (AWS) D1.1 "Structural Welding Code - Steel".
6. ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet

Piling and Bars for Structural Use".

F. Qualifications for Welding Work:  Qualify welding processes and welding operators in
accordance with AWS "Standard Qua lification Procedure".
1. Provide certification that welders to be employed in work have satisfactorily passed

AWS qualification tests within the last 12 months.
2. If recertification of welders is required, retesting will be Contractor’s responsibility.

1.4 DELIVERY, STORAGE AND HANDLING

A. Deliver materials to site at such intervals to ensure uninterrupted progress of work.
1. Deliver anchor bolts and anchorage devices, which are to be embedded in

cast-in-place concrete or masonry, in ample time to not to delay work.

B. Store materials to permit easy access for inspection and identification.  Keep steel members
off ground, using pallets, platforms, or other  supports.  Protect steel members and packaged
materials from erosion and deterioration.
1. Do not store materials on structure in a manner that might cause distortion or

damage to members or supporting structures.  Repair or replace da maged materials
or structures as directed.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Approved Manufacturers:  Subject to compliance with requirements, provide one of the
following:
1. Non-shrink Non-metallic Grout.

a. Euco N.S.; Euclid Chemical Co.
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b. Masterflow 713; Master Builders
c. Five Star Grout; U.S. Grout Corp.

 2. Substitutions: See Section 01631  ̄Product Substitutions

2.2 MATERIALS

A. Metal Surfaces, General:  For fabrication of work which will be exposed to view, use only
materials which are smooth and free of surface blemishes including pitting, rust and scale
seam marks, roller marks, rolled trade names and roughness.  Remove such blemishes by
grinding, or by welding and grinding, prior to cleaning, treating and application of surface
finishes.

B. Wide Flange Structural Steel Shapes:  ASTM A 572, Grade 5 0 enhanced.
1. Other Structural Steel Shapes, Plates and Bars:  ASTM A 36.

C. Cold-Formed Steel Tubing:  ASTM A 500, Grade B.

D. Hot-Formed Steel Tubing:  ASTM A 501.
1. Steel Pipe:  ASTM A 53, Type E or S, Grade B; or ASTM A 501.

a. Finish:  Black, except where indicated to be galvanized.

E. Steel Castings:  ASTM A 27, Grade 65 -35, medium-strength carbon steel.

F. Anchor Bolts:  ASTM A 307, headed type unless otherwise indicated.

G. Unfinished Threaded Fasteners:  ASTM A 307, Grade A, regular low -carbon steel bolts and
nuts.
1. Provide hexagonal heads and nuts for all connections.
2. Provide either hexagonal or square, heads and nuts, except use only hexagonal

units for exposed connections.

H. High-Strength Threaded Fasteners:  Heavy hexagon structural bolts, heavy hexagon nuts,
and hardened washers, as follows:
1. Quenched and tempered medium-carbon steel bolts, nuts and washers, complying

with ASTM A 325.
2. Direct tension indicator washers may be used at Contractor’s option.

I. Electrodes for Welding:  Comply with AWS Code.

J. Structural Steel Primer Paint:  SSPC - Paint 13.

K. Cement Grout:  Portland cement (ASTM C 150, Type I or Type III) and clean, uniformly
graded, natural sand (ASTM C 404, Size No. 2).  Mix at a ratio of 1.0 part cement to 3.0 part s
sand, by volume, with minimum water required for placement and hydration.

L. Non-metallic Shrinkage-Resistant Grout:  Pre-mixed, non-metallic, non-corrosive,
non-staining product containing selected silica sands, portland cement, shrinkage
compensating agents, plasticizing and water reducing agents, complying with CE -CRD-C621.

2.3 FABRICATION

A. Shop Fabrication and Assembly:  Fabricate and assemble structural assemblies in shop to
greatest extent possible.  Fabricate items of structural steel in accordance with AISC
Specifications and as indicated on final shop drawings.  Provide camber in structural
members where indicated.
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1. Properly mark and match-mark materials for field assembly. Fa bricate for delivery
sequence which will expedite erection and minimize field handling of materials.

2. Where finishing is required, complete assembly, including welding of units, before
start of finishing operations.  Provide finish surfaces  of members exposed in final
structure free of markings, burrs, and other defects.

B. Connections:  Weld or bolt shop connections, as indicated.
1. Bolt field connections, except where welded connections or other connectio ns are

indicated.
2. Provide high-strength threaded fasteners for principal bolted connections, except

where unfinished bolts are indicated.
3. Provide unfinished threaded fasteners for only bolted connections of secondary

framing members to primary members (including purlins, girts, and other framing
members taking only nominal stresses) and for temporary bracing to facilitate
erection.

C. High-Strength Bolted Construction:  Install high -strength threaded fasteners in accordance
with AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts" (RCRBSJ).

D. Welded Construction:  Comply with AWS Code for procedures, appearance and quality of
welds, and methods used in correcting welding work.
1. Assemble and weld built-up sections by methods which will produce true alignment

of axes without warp.

E. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear
connectors.  Where possible shop weld shear connectors, spaced as shown, to beams and
girders in composite construction. Use automatic end welding of headed stud shear
connectors in accordance with manufacturer’s printed instructions.

2.4 SHOP PAINTING

A. General:  Shop paint structural steel, except those members or portions of members to be
embedded in concrete or mortar.  Paint embedded steel which is partially exposed on
exposed portions and initial 2" of embedded areas only.

B. Do not paint surfaces which are to be welded or high -strength bolted with friction-type
connections.

C. Apply 2 coats of paint to surfaces which are inaccessible after assembly or erection.  Change
color of second coat to distinguish it fro m first.

D. Surface Preparation:  After inspection and before shipping, clean steelwork to be painted.
Remove loose rust, loose mill scale, and spatter, slag or flux deposits.  Clean steel in
accordance with Steel Structures Painting Counci l (SSPC) as follows:
1. SP-1 "Solvent Cleaning".
2. At all exposed exterior steel and exposed interior steel prepare surface in

accordance with commercial blast cleaning SSPC -SP6 with median surface profile of
1.5 to 2.0 mils.

E. Painting:  Provide a one-coat shop applied paint system complying with Steel Structures
Painting Council (SSPC)-Paint System Guide No. 7.00. Refer to Section 09900, Painting, for
specific primer required on identified steel items.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Surveys:  Employ a registered professional engineer or land surveyor for accurate erection of
structural steel.  Check elevations of concrete and masonry bearing sur faces, and locations
of anchor bolts and similar devices, before erection work proceeds, and report discrepancies
to Architect.  Do not proceed with erection until corrections have been made, or until
compensating adjustments to structural steel work have been agreed upon with Architect.

3.2 ERECTION

A. Temporary Shoring and Bracing:  Provide temporary shoring and bracing members with
connections of sufficient strength to bear imposed loads.  Remove temporary members and
connections when permanent members are in place and final connections are made. Provide
temporary guy lines to achieve proper alignment of structures as erection proceeds. Do not
shore cambered steel beams unless otherwise indicated on drawings.
1. Temporary Planking:  Provide temporary planking and working platforms as

necessary to effectively complete work.

B. Setting Bases and Bearing Plates:  Clean concrete and masonry bearing surfaces of
bond-reducing materials and roughen to improve bond to surfaces.  Clean bottom surface of
base and bearing plates.
1. Set loose and attached base plates and bearing plates for structural members on

wedges or other adjusting devices.

C. Tighten anchor bolts after supported members have been positioned and plumbed.  Do not
remove wedges or shims, but if protruding, cut off flush with edge of base or bearing plate
prior to packing with grout. Install high strength washers under nuts at all anchor bolts.

D. Pack grout solidly between bearing surfaces and bases or plates to ensure that no voids
remain.  Finish exposed surfaces, protect installed materials, and allow to cure.
1. Comply with manufacturer’s instructions.

E. Field Assembly:  Set structural frames accurately to lines and elevations indicated.  Align and
adjust various members forming part of complete frame or structure before permanently
fastening. Clean bearing surfaces and other surfaces which will b e in permanent contact
before assembly.  Perform necessary adjustments to compensate for discrepancies in
elevations and alignment.
1. Level and plumb individual members of structure within specified AISC tolerances.
2. Establish required leveling and plumbing measurements on mean operating

temperature of structure.  Make allowances for difference between temperature at
time of erection and mean temperature at which structure will be when completed
and in service.

3. Splice members only where indicated and accepted on shop drawings.

F. Erection Bolts:  On exposed welded construction, remove erection bolts, fill holes with plug
welds and grind smooth at exposed surfaces.

G. Comply with AISC Specifications for bearing, adequacy of temporary connections, alignment,
and removal of paint on surfaces adjacent to field welds.
1. Do not enlarge unfair holes in members by burning or by use of drift pins, except in

secondary bracing members.  Ream holes that must be enlarged to admit bolts.

H. Gas Cutting:  Do not use gas cutting torches in field for correcting fabrication errors in
primary structural framing. Cutting will be permitted only on secondary members  which are



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

STRUCTURAL STEEL 05120 - 6

not under stress, as acceptable to Architect.  Finish gas -cut sections equal to a sheared
appearance when permitted.

I. Touch-Up Painting:  Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint.  Apply paint to areas using same material as used for shop
painting.
1. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils.

3.3 QUALITY CONTROL

A. Testing Agency: Owner will employ and pay a qualified independent testing agency to
perform field quality-control testing services specified in this section.

B. Testing agency shall conduct and interpret tests and state in each report whether test
specimens comply with requirements, and specifically state any deviations therefrom.

C. Provide access for testing agency to places where structural steel work is being fabricated or
produced so that required inspection and testing can be accomplished.

D. Testing agency may inspect structural steel at plant before shipment; however, Architect
reserves right, at any time before final acceptance, to reject material not complying with
specified requirements.

E. Correct deficiencies in structural steel work which inspections and laboratory test reports
have indicated to be not in compliance with requirements.  Perform additional tests, at
Contractor’s expense, as may be necessary to reconfirm any non -compliance of original
work, and as may be necessary to show compliance of corrected work.

F. Shop Bolted Connections:  Inspect or test in accordance with AISC specifications.

G. Shop Welding:  Inspect and test during fabrication of structural steel assembli es, as follows:
1. Certify welders and conduct inspections and tests as required. Record types and

locations of defects found in work.  Record work required and performed to correct
deficiencies.

2. Perform visual inspection of all welds.
3. Perform tests of welds as follows.  Inspection procedures listed are to be used at

Contractor’s option.
a. Radiographic Inspection:  ASTM E 94 and ASTM E 142; minimum quality

level "2-2T".
b. Ultrasonic Inspection:  ASTM E 164.

4. Inspection of shop welding is not required if the fabricator complies with Section
1704.2.2 of the 2003 IBC.

H. Field Bolted Connections:  Inspect in accordance with 2003 IBC Section 17 04.3.3.

I. Field Welding:  Inspect and test during erection of structural steel as follows:
1. Comply with 2003 IBC Section 1704.3 and Table 1704.3.
2. Certify welders and conduct inspections and tests as req uired. Record types and

locations of defects found in work.  Record work required and performed to correct
deficiencies.

3. Perform visual inspection of all welds.
4. Perform tests of welds as follows:

a. Radiographic Inspection:  ASTM E 94 and ASTM E 142; minimum quality
level "2-2T".

b. Ultrasonic Inspection:  ASTM E 164.
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3.4 CLEANUP

A. Refer to Section 01700.

END OF SECTION 05120



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

STEEL DECK 05310 - 1

SECTION 05310 - STEEL DECK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Non-composite form deck.

B. Related Sections include the following:

1. Division 3 Section "Cast-in-Place Concrete" for concrete fill.
2. Division 5 Section "Structural Steel" for shop - and field-welded shear connectors.
3. Division 5 Section "Metal Fabrications" for framing deck openings with miscellaneous

steel shapes.
4. Division 9 painting Sections for repair painting of primed deck.
5. Division 16 Section "Underfloor Raceways" for preset inserts, activation kits, afterset

inserts, service fittings, header ducts,  and trench header ducts used with cellular floor -
deck systems.

1.3 SUBMITTALS

A. Product Data:  For each type of deck, accessory, and product indicated.

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing
channels, pans, cut deck openings, special jointing, accessories, and attachments to other
construction.

C. Product Certificates:  For each type of steel deck, signed by product manufacturer.

D. Welding certificates.

E. Field quality-control test and inspection reports.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:

1. Power-actuated mechanical fasteners.

G. Research/Evaluation Reports:  For steel de ck.
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1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 329 for
testing indicated.

B. Source Limitations for Electrified Cellular Floor Deck:  Obtain cellular floor -deck units and
compatible electrical components, such as preset inserts, activation kits, afterset inserts, service
fittings, header ducts, and trench header ducts, from same manufacturer.

C. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding
Code - Sheet Steel."

D. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to
those tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable
to authorities having jurisdiction.

1. Fire-Resistance Ratings:  Indicated by  design designations of applicable testing and
inspecting agency.

2. Steel deck units shall be identified with appropriate markings of applicable testing and
inspecting agency.

E. AISI Specifications:  Comply with calculated structural characteristics of steel d eck according to
AISI’s "North American Specification for the Design of Cold -Formed Steel Structural Members."

F. Electrical Raceway Units:  Provide UL -labeled cellular floor-deck units complying with UL 209
and listed in UL’s "Electrical Construction Equipme nt Directory" for use with standard header
ducts and outlets for electrical distribution systems.

G. FMG Listing:  Provide steel roof deck evaluated by FMG and listed in its "Approval Guide,
Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a
waterproof covering and ventilate to avoid condensation.

1. Protect and ventilate acoustical cellular roof deck with factory -installed insulation to
maintain insulation free of moisture.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance wit h requirements, provide products by one of the
following:
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1. Steel Deck:

a. ASC Profiles, Inc.
b. Canam Steel Corp.;The Canam Manac Group.
c. Consolidated Systems, Inc.
d. DACS, Inc.
e. D-Mac Industries Inc.
f. Epic Metals Corporation.
g. Marlyn Steel Decks, Inc.
h. New Millennium Building Systems, LLC.
i. Nucor Corp.; Vulcraft Division.
j. Roof Deck, Inc.
k. United Steel Deck, Inc.
l. Valley Joist; Division of EBSCO Industries, Inc.
m. Verco Manufacturing Co.
n. Wheeling Corrugating Company; Div. of Wheeling -Pittsburgh Steel Corporation.

2.2 ROOF DECK

A. Steel Roof Deck:  Fabricate panels, without top -flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the
following:

1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), Grade 38
minimum, shop primed with manufacturer’s standard baked -on, rust-inhibitive primer.

a. Color:  Manufacturer’s standard

2. Deck Profile:  As indicated
3. Profile Depth:  As indicated
4. Design Uncoated-Steel Thickness:  As indicated

2.3 ACCESSORIES

A. General:  Provide manufacturer’s standard accessory materials for deck that comply with
requirements indicated.

B. Mechanical Fasteners:  Corrosion -resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self -drilling, carbon-steel
screws, No. 10 minimum diameter.

D. Flexible Closure Strips:  Vulcanized, closed -cell, synthetic rubber.

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck;
of profile indicated or required for application.

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same
material and finish as deck, and of thickness and profile indicated.
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G. Column Closures, End Closures, Z -Closures, and Cover Plates:  Steel sheet, of same material,
finish, and thickness as deck, unless otherwise indicated.

H. Piercing Hanger Tabs:  Piercing steel sheet hanger attachment devices for use with floor deck.

I. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish
as deck, with 3-inch- wide flanges and sloped recessed pans of 1-1/2-inch minimum depth.  For
drains, cut holes in the field.

J. Flat Sump Plate:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish as
deck.  For drains, cut holes in the field.

K. Repair Paint:  Manufacturer’s standard rust -inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting frame and field conditions for compliance with requirements for installation
tolerances and other conditions affecting performance.

3.2 INSTALLATION, GENERAL

A. Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 30, manufacturer’s written instructions, and requirements in this Section.

B. Install temporary shoring before placing deck panels, if required to meet deflection limitations.

C. Locate deck bundles to prevent overloading of supporting members.

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened.  Do not stretch or contract
side-lap interlocks.

1. Align cellular deck panels over full length of cell r uns and align cells at ends of abutting
panels.

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical
fasteners and install according to deck manufacturer’s written instructions.
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3.3 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
perform field tests and inspections and prepare test reports.

B. Field welds will be subject to inspection.

C. Testing agency will report inspection results promptly and in writing to Contr actor and Architect.

D. Remove and replace work that does not comply with specified requirements.

E. Additional inspecting, at Contractor’s expense, will be performed to determine compliance of
corrected work with specified requirements.

3.4 REPAIRS AND PROTECTION

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of
deck with galvanized repair paint according to ASTM A 780 and manufacturer’s written
instructions.

B. Repair Painting:  Wire brush and clean rust spots, and abraded areas on both surfaces of
prime-painted deck immediately after installation, and apply repair paint.

1. Apply repair paint, of same color as adjacent shop -primed deck, to bottom surfaces of
deck exposed to view.

2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in
Division 9.

C. Repair Painting:  Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded
areas of both deck surfaces are included in Division 9.

D. Provide final protection and maintain conditions to ensure that steel deck is without damage or
deterioration at time of Substantial Completion.

END OF SECTION 05310
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SECTION 05500 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specificat ion Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following metal fabrications:

1. Rough hardware.
2. Shelf and relieving angles.
3. Miscellaneous framing and supports f or the following:

a. Applications where framing and supports are not specified in other sections.
b. Miscellaneous steel trim.

1.3 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contr act and
Division 1 Specification Sections.

B. Shop drawings detailing fabrication and erection of each metal fabrication indicated.  Include
plans, elevations, sections, and details of metal fabrications and their connections.  Show
anchorage and accessory items.  Provide templates for anchors and bolts specified for
installation under other Sections.

C. Samples representative of materials and finished products as may be requested by Architect.

D. Welder certificates signed by Contractor certifying that welders comply with requirements
specified under the "Quality Assurance" Article.

E. Qualification data for firms and persons specified in the "Quality Assurance" Article to
demonstrate their capabilities and experience.  Include a list of completed proje cts with
project name, addresses, names of architects and owners, and other information specified.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications:  Firm experienced in producing metal fabrications similar to those
indicated for this Project with a record of successful in -service performance, and with
sufficient production capacity to produce required units without delaying the Work.

B. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding
Code--Steel," AWS D1.2 "Structural Welding Code --Aluminum," and AWS D1.3 "Structural
Welding Code--Sheet Steel."

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recerti fication.

1.5. PROJECT CONDITIONS

A. Field Measurements:  Check actual locations of walls and other construction to which metal
fabrications must fit by accurate field measurements before fabrication.  Show recorded
measurements on final shop drawings.  Coordinate fabrication schedule with construction
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progress to avoid delaying the Work.

1. Where field measurements cannot be made without delaying the Work, guarantee
dimensions and proceed with fabricating products without field measurements.
Coordinate construction to ensure that actual dimensions correspond to guaranteed
dimensions.  Allow for trimming and fitting.

PART 2 - PRODUCTS

2.1 FERROUS METALS

A. Metal Surfaces, General:  For metal fabrications exposed to view in the completed Work,
provide materials selected for their surface flatness, smoothness, and freedom from surface
blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade
names, or roughness.

B. Wide Flange Shapes:  ASTM A992 (50ksi)

C. Other Shapes, Plates and Bars:  ASTM A 36/A 36M.

D. Rolled Steel Floor Plates:  ASTM A 786/A 786M.

E. Steel Tubing:  Product type (manufacturing method) and as follows:

1. Cold-Formed Steel Tubing:  ASTM A 500.
a. For exterior installations and where indicated,  provide tubing with hot-dip

galvanized coating per ASTM A 53.

F. Steel Pipe:  ASTM A 53, standard weight (schedule 40), unless otherwise indicated, or
another weight required by structural loads.

1. Galvanized finish for exterior installations and where  indicated.

G. Gray-Iron Castings:  ASTM A 48, Class 30.

H. Malleable-Iron Castings:  ASTM A 47, Grade 32510 (ASTM A 47M, Grade 22010).

I. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from
corrosion-resistant materials capable of sustaining, without failure, the load imposed within a
safety factor of 4, as determined by testing per ASTM E 488, conducted by a qualified
independent testing agency.

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 (ASTM
A 47M) malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and
shims as required, hot-dip galvanized per ASTM A 153.

J. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal
alloy to be welded.

2.2 ALUMINUM

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy 6063 -T6.

B. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632 (ASTM B 632M) Pattern 1, alloy 6061-T6.
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2.3 PAINT

A. Shop Primer for Ferrous Metal:  Fast -curing, lead- and chromate-free, universal
modified-alkyd primer complying with performance requirements of FS TT -P-664, selected
for good resistance to normal atmospheric corrosion, compatibility with finish paint systems
indicated, and capability to provide a sound foundation for field -applied topcoats despite
prolonged exposure.

B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized
steel, with dry film containing not less than 94 percent zinc dust by weight, and complying
with DOD-P-21035 or SSPC-Paint 20.

C. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC -Paint 12, except
containing no asbestos fibers.

2.4 FASTENERS

A. General:  Provide plated fasteners complying with ASTM B 633, Class Fe/Zn 25 for
electrodeposited zinc coating, for exterior use or where built into exterior walls.  Select
fasteners for the type, grade, and class required.

B. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568, Property
Class 4.6), with hex nuts, ASTM A 563 (ASTM A 563M), and, where indicated, flat washers.

C. Machine Screws:  ANSI B18.6.3.

D. Lag Bolts:  ANSI B18.2.1 (ANSI B18.2.3.8M).

E. Wood Screws:  Flat head, carbon steel, ANSI B18.6.1.

F. Plain Washers:  Round, carbon steel, ANSI B18.22.1 (ANSI B18.22M).

G. Lock Washers:  Helical, spring type, carbon steel, ANSI B18.21.1.

H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with
capability to sustain, without failure, a load equal to 6 times the load imposed when installed
in unit masonry and equal to 4 times the load imposed when installed in concrete as
determined by testing per ASTM E 488 conducted by a qualified independent testing agency.

1. Material:  Carbon steel components zinc -plated to comply with ASTM B 633, Class
Fe/Zn 5.

2. Material:  Group 1 alloy 304 or 316 stainless -steel bolts and nuts complying with
ASTM F 593 (ASTM F 738M) and ASTM F 594 (ASTM F 836M).

I. Toggle Bolts:  FS FF-B-588, tumble-wing type, class and style as required.

2.5 GROUT

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous
grout complying with ASTM C 1107.  Provide grout specifically recommended by
manufacturer for interior and exterior applications.

B. Available Products:  Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:

1. Nonshrink, Nonmetallic Grouts:

a. B-6 Construction Grout; W. R. Bonsal Co.
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b. Euco N-S Grout; Euclid Chemical Co.
c. Five Star Grout; Five Star Products.
d. Crystex; L & M Construction Chemicals, Inc.
e. Masterflow 928 and 713; Master Builders Technologies, Inc.

2.6 CONCRETE FILL

A. Concrete Materials and Properties:  Comply with requirements of Division 3 Section
"Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a
minimum 28-day compressive strength of 3000 psi (20 MPa), unless higher strengths are
indicated.

2.7 FABRICATION, GENERAL

A. Form metal fabrications from materials of size, thickness, and shapes indi cated but not less
than that needed to comply with performance requirements indicated.  Work to dimensions
indicated or accepted on shop drawings, using proven details of fabrication and support.  Use
type of materials indicated or specified for various co mponents of each metal fabrication.

B. Form exposed work true to line and level with accurate angles and surfaces and straight
sharp edges.

C. Allow for thermal movement resulting from the following maximum change (range) in ambient
temperature in the design, fabrication, and installation of installed metal assemblies to
prevent buckling, opening up of joints, and overstressing of welds and fasteners.  Base
design calculations on actual surface temperatures of metals due to both solar heat gain and
nighttime sky heat loss.

1. Temperature Change (Range):  100 deg F (55.5 deg C).

D. Shear and punch metals cleanly and accurately.  Remove burrs.

E. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise
indicated.  Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

F. Remove sharp or rough areas on exposed traffic surfaces.

G. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so

that no roughness shows after finishing, and contour of welded surface matches
those adjacent.

H. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners
wherever possible.  Use exposed fasteners of type indicated or, if  not indicated, Phillips
flat-head (countersunk) screws or bolts.  Locate joints where least conspicuous.

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and
space anchoring devices to secure metal fabrications  rigidly in place and to support indicated
loads.

J. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field
splicing and assembly.  Disassemble units only as necessary for shipping and handling
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limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark
units for reassembly and coordinated installation.

K. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

L. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide
weep holes where water may accumulate.

2.8 ROUGH HARDWARE

A. Furnish bent, or otherwise custom -fabricated, bolts, plates, anchors, hangers, dowels, and
other miscellaneous steel and iron shapes as required for framing and supporting woodwork,
and for anchoring or securing woodwork to concrete or other structures.  Straight bolts and
other stock rough hardware items are specified in Division 6 Sections.

B. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable -iron washers
for heads and nuts that bear on wood structural connections, and furnish steel washers
elsewhere.

2.9 MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Provide steel framing and supports fo r applications indicated that are not a part of
structural steel framework as required to complete the Work.

B. Fabricate units to sizes, shapes, and profiles indicated and required to receive other adjacent
construction retained by framing and supports.  Fabricate from structural steel shapes,
plates, and steel bars of welded construction using mitered joints for field connection.  Cut,
drill, and tap units to receive hardware, hangers, and similar items.

1. Equip units with integrally welded anchors for  casting into concrete or building into
masonry.  Furnish inserts if units must be installed after concrete is placed.
a. Except as otherwise indicated, space anchors 24 inches (600 mm) o.c. and

provide minimum anchor units in the form of steel straps 1 -1/4 inches (32
mm) wide by 1/4 inch (6 mm) thick by 8 inches (200 mm) long.

C. Galvanize miscellaneous framing and supports at exterior and interior locations.

2.10 MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from structural st eel shapes, plates, and bars of
profiles shown with continuously welded joints, and smooth exposed edges.  Miter corners
and use concealed field splices wherever possible.

B. Provide cutouts, fittings, and anchorages as required to coordinate assembly and  installation
with other work.  Provide anchors, welded to trim, for embedding in concrete or masonry
construction, spaced not more than 6 inches (150 mm) from each end, 6 inches (150 mm)
from corners, and 24 inches (600 mm) o.c., unless otherwise indicate d.

C. Galvanize miscellaneous steel trim at exterior and interior locations.

2.11 FINISHES, GENERAL

A. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to applying and
designing finishes.

B. Finish metal fabrications after assembly.
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2.12 STEEL AND IRON FINISHES

A. Galvanizing:  For those items indicated for galvanizing, apply zinc coating by the hot -dip
process complying with the following requirements:

0. ASTM A 153 for galvanizing iron and steel hardware.
1. ASTM A 123 for galvanizing both fabricated and unfabricated iron and steel products

made of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 0.0299
inch (0.76 mm) thick or thicker.

B. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with
minimum requirements indicated below for SSPC surface preparation specifications and
environmental exposure conditions of installed metal fabrications:

1. Exteriors (SSPC Zone 1B):  SSPC-SP 6 "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A):  SSPC-SP 3 "Power Tool Cleaning."

C. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized
finishes or to be embedded in concrete, sprayed -on fireproofing, or masonry, unless
otherwise indicated.  Comply with requirements of SSPC -PA 1 "Paint Application
Specification No. 1" for shop painting.

PART 3 - EXECUTION

3.1 PREPARATION

A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and
directions for installing anchorages, including concrete inserts, sleeves, anchor bolts, and
miscellaneous items having integral anchors that are to be embedded in concrete or masonry
construction.  Coordinate delivery of such items to Project site.

3.2 INSTALLATION, GENERAL

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where
necessary for securing miscellaneous metal fabrications to in -place construction.  Include
threaded fasteners for concrete and masonry inserts, toggle bolts, through -bolts, lag bolts,
wood screws, and other connectors as required.

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing
miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and
elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from
established lines and levels.

C. Provide temporary bracing or anchors in  formwork for items that are to be built into concrete
masonry or similar construction.

D. Fit exposed connections accurately together to form hairline joints.  Weld connections that
are not to be left as exposed joints but cann ot be shop-welded because of shipping size
limitations.  Do not weld, cut, or abrade the surfaces of exterior units that have been hot -dip
galvanized after fabrication and are intended for bolted or screwed field connections.

E. Field Welding:  Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.



TIE FORK VISITOR SERVICE CENTER April 2009
Spanish Fork, UT

METAL FABRICATIONS 05500 - 7

3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so

that no roughness shows after finishing, and contour of welded surface matches
those adjacent.

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with
grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

3.3 INSTALLING PIPE BOLLARDS

A. Anchor bollards in concrete as indicated on drawings.

B. Fill bollards solidly with concrete, mounding top surface.

3.4 ADJUSTING AND CLEANING

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop
painting to comply with SSPC-PA 1 requirements for touching up shop -painted surfaces.

1. Apply by brush or spray to provide a 2.0 -mil (0.05-mm) minimum dry film thickness.

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of the shop paint on miscellaneous metal is specified in Division 9 Section
"Painting."

C. For galvanized surfaces, clean welds, bolted connections, a nd abraded areas, and apply
galvanizing repair paint to comply with ASTM A 780.

END OF SECTION 05500
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SECTION 05721 - ORNAMENTAL METAL  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the following: 
1. Steel ornamental fences with solid steel pickets. 
2. Pedestrian gates. 

B. Related Sections include the following: 
1. Division 2 Section "Earthwork" for filling and for grading work. 
2. Division 3 Section "Cast-in-Place Concrete" for concrete post footings. 

1.2 SUBMITTALS  

A. Submit product data in the form of manufacturer's technical data, specifications, and installation 
instructions for fences and gates. 

B. Shop Drawings:  Submit shop drawings showing location of fence and gates, including each 
post, details of post installation, hardware, and accessories.  Show sizes and thicknesses of all 
members, types of materials, methods of connection and assembly, complete dimensions, 
clearances, anchorage, relationship to surrounding work, and other pertinent details of 
fabrication and installation. 

C. Samples for Verification:  Submit samples for each profile and pattern of fabricated metal and 
for each type of metal finish required, prepared on metal of same thickness and alloy indicated 
for the Work.  Include samples of the following: 
1. Post cap including 12 inch (300-mm) long section of post. 
2. Full-size sample of fence, 2 feet wide by full height. 
3. Gate hardware including hinges and latch. 

D. Qualification Data:  Submit qualification data for fabricator. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Arrange for installation of ornamental metal fences and gates specified 
in this Section by the same firm that fabricated it. 

B. Fabricator Qualifications:  A firm experienced in producing ornamental metal fences and gates 
similar to that indicated for this Project and with a record of successful in-service performance, 
as well as sufficient production capacity to produce required units. 

PART 2 - PRODUCT 

2.1 MATERIALS 

A. Steel and Iron:  Provide steel and iron in form indicated to comply with the following 
requirements: 
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1. Steel Plate, Shapes, and Bars:  ASTM A 36/A 36M. 
2. Steel Sheet:  Commercial-quality, cold-rolled, stretcher-leveled, carbon-steel sheet 

complying with ASTM A 366/A 366M, Class I, matte finish. 
3. Gray-Iron Castings:  ASTM A 48, Class 30 (ASTM A 48M, Class 200). 
4. Malleable-Iron Castings:  ASTM A 47 (ASTM A 47M), grade as recommended by 

fabricator for type of use indicated. 
5. Ductile Iron Castings:  ASTM A 536, grade as recommended by fabricator for type of use 

indicated. 

B. Stainless Steel: 
1. Sheet, Strip, Plate, and Flat Bar:  ASTM A 666, Type 304. 
2. Bars and Shapes:  ASTM A 276, Type 304. 

C. Fasteners:  Type 304 stainless-steel.  Select fasteners for type, grade, and class required. 

D. Exterior Erosion-Resistant Anchoring Cement:  Super Por-Rok by Minwax Construction 
Products, Montvale, NJ. 

E. Paint:  
1. Primer:  Intertuf (modified epoxy, high build, high solids) primer by International Coatings 

Ltd. 
2. Topcoat:  Interthane 990HS (polyurethane) by International Coatings Ltd. 

2.2 ORNAMENTAL METAL FENCES 

A. Fence Design:  As indicated on Drawings. 

B. Fence Height:  6 feet. 

C. Pickets:  Solid 5/8 inch square pickets with either forged or cast iron finials. 
 
1. Finial:  As indicated on drawings. 

D. Rails:  Steel channels, 3/4 inch by 1-1/2 inch by 1/8 inch thick. 

E. Posts: Square steel tubes, 2 inches by 2 inches by 3/16 inch thick, with cast iron post caps. 
 
1. Post Caps:  Type C-1, Pyramid. 

F. Scrolls:  Hand forged with tapered ends from 1/4 inch by 1/2 inch solid material. 

2.3 PEDESTRIAN GATES 

A. Pedestrian Gate Design:  Match fences design. 

B. Gate Hardware: 
 
1. Hinges:  Size and material to suit gate size, non-lift-off type, off-set to permit 180 degree 

opening. 
2. Latch:  Size and type to suit gate size, operable from both sides of gate.  All strike 

surfaces shall be stainless steel. 
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2.4 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble fence in shop to greatest extent possible to minimize field 
splicing and assembly.  Disassemble units only as necessary for shipping and handling 
limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units 
for reassembly and coordinated installation. 
 
1. Attach cast iron picket finials and post caps with stainless steel set screws after painting 

and finishing of pickets, posts, finials, and caps.  Welding of finials to pickets and caps to 
posts will not be accepted. 

B. Straighten pickets.  Maximum deviation from straight shall be 1/8 inch in 4 feet. 

C. Shear and punch metals cleanly and accurately.  Remove burrs. 

D. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  
Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

E. All forging shall be coal forged. 

F. Provide castings that are sound and free of warp or defects which impair strength or 
appearance.  

G. Weld pickets to rails and weld brackets to posts.  Make all welds continuous, to comply with the 
following: 
 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

H. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and 
space anchoring devices to secure metal fence rigidly in place. 

I. Allow for thermal movement resulting from the following maximum change (range) in ambient 
and surface temperatures by preventing buckling, opening up of joints, overstressing of 
components, failure of connections, and other detrimental effects.  Base engineering calculation 
on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 
 
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

2.5 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish ornamental metal fences and gates after assembly. 
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2.6 STEEL AND IRON FINISHES 

A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below and SSPC-SP 6/NACE No. 3, "Commercial Blast 
Cleaning" for surface preparation specifications and environmental exposure conditions of 
installed metal fabrications: 
 
1. Remove all loose scale by blasting in accordance with SSPC-SP6. Perform blasting with 

an air compressor having a minimum capacity of 200 C.F.M. and an air dryer with a 
minimum capacity of 250 C.F.M..  Use cast steel grit blast media G25, G40, or G50 in 
accordance with SAE J1993. 

2. Apply coating system within four hours of blasting, in a suitably designed spray booth 
capable of controlling environmental conditions.  Do not apply paint when the air, steel or 
paint materials are below 50 degrees F. or the humidity is above 80 percent. 
 
a. Do not apply paint when the relative humidity exceeds 80 percent or when the 

temperature is less than 5 degrees above the dew point.  The temperature of the 
material to be coated must be within 5 degrees of the ambient temperature with 
minimum material temperature to be above 50 degrees.  Monitor and record 
temperature and relative humidity on a daily basis during each application. 

B. Shop Priming:  Shop apply epoxy primer, within four hours of blasting, to uncoated surfaces of 
metal at 4.0 to 6.0 mils DFT.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: 
Shop, Field, and Maintenance Painting of Steel," for shop painting. 
 
1. Prime surfaces prior to application of finish coat.  Surfaces to be painted shall be clean 

and free of oil and dirt.  Fill cracks and crevices at scrolls, circles, and at sandwiched 
components, with Dymonic polyurethane caulking after priming has cured and prior to 
application of the finish paint coat. 

2. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

C. Finish Coat:  Shop apply one finish coat of polyurethane applied at 2.0 to 3.0 mils DFT. 
 
1. Color:  Black, high gloss. 

D. Provide finished product free of runs, sags, pinholes and holidays.   Allow paint to fully cure 
before installation. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install ornamental metal fences and gates in accordance with approved shop drawings.  Do not 
begin installation and erection before final grading is established. 

B. Excavation:  Drill or hand-excavate (using post-hole digger) holes for posts to diameters and 
spacings indicated, in firm, undisturbed or compacted soil. 
 
1. If not indicated on Drawings, excavate holes for each post 6 to 8 inches in diameter. 
2. Unless otherwise indicated, excavate hole depths not less than 36 inches below the finish 

grade surface. 

C. Setting Posts in Earth:  Center and align posts in holes, space as required by manufacturer.  
Brace terminal post against structure as required. 
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1. Protect portion of posts above ground from concrete splatter.  Place concrete around 

posts and vibrate or tamp for consolidation.  Check each post for vertical and top 
alignment, and hold in position during placement and finishing operations. 
 
a. Unless otherwise indicated, set top of concrete footings 4 inches below finish 

grade. 

D. Fence Assembly:  Install fully assembled fence sections as indicated on Drawings.  Set bottom 
rail of fence 3 inches above finish grade unless indicated otherwise. 

3.2 CLEANING AND PROTECTION 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material. 

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work.  

END OF SECTION 05721 
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SECTION 06105 - ROUGH CARPENTRY

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Structural dimension lumber framing.

B. Non-structural dimension lumber framing.

C. Rough opening framing for doors, windows, and roof openings.

D. Sheathing.

E. Roof-mounted curbs.

F. Roofing nailers.

G. Roofing cant strips.

H. Preservative treated wood materials.

I. Miscellaneous framing and sheathing.

J. Communications and electrical room mounting boards.

K. Concealed wood blocking, nailers, and supports.

L. Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS

A. Section 05500 - Metal Fabrications:  Miscellaneous steel connectors and support angles for
wood framing.

B. Section 06173 - Plate Connected Wood Trusses.

C. Section 07250 - Weather Barriers:  Water-resistive barrier over sheathing.

1.03 REFERENCE STANDARDS

A. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot -Dip) on Iron and Steel
Hardware; 2005.

B. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materia ls;
2008.

C. AWPA C2 - Lumber, Timber, Bridge Ties and Mine Ties -- Preservative Treatment by Pressure
Processes; American Wood-Preservers’ Association; 2003.

D. AWPA C9 - Plywood -- Preservative Treatment by Pressure Processes; American Wood -
Preservers’ Association; 2003.

E. AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood -
Preservers’ Association; 2007.

F. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology
(Department of Commerce); 2005.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide technical data on insulated sheathing, wood preservative materials, and
application instructions.

PART 2 - PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading a gency meeting the
specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provid e lumber stamped with grade mark unless
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.

2.02 CONSTRUCTION PANELS

A. Roof Sheathing:  APA PRP-108/APA PRPR-108, Form B455, Structural I Rated Sheathing,
Exterior Exposure Class, and as follows:
1. Span Rating:  As Indicated
2. Thickness:  As Indicated.

B. Wall Sheathing:  APA PRP-108/APA PRP-108, Form B455 Structural I Rated Sheathing,
Exterior Exposure Class, and as follows:
1. Span Rating:  As Indicated
2. Thickness:  As Indicated.

C. Communications and Electrical Room Mounting Boards:  PS 1 A -D plywood, or medium density
fiberboard; 3/4 inch (19 mm) thick; flame spread index of 25 or less, smoke developed index of
450 or less, when tested in accordance with ASTM E 84.

2.03 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity

and preservative-treated wood locations, unfinished steel elsewhere.

B. Sill Gasket on Top of Foundation Wall:  1/4 inch (6 mm) t hick, plate width, closed cell plastic
foam from continuous rolls.

2.04 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service cond itions, and specific
applications.
1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Preservative Treatment:
1. Manufacturers:

a. Arch Wood Protection, Inc; www.wolmanizedwood.com.
b. Chemical Specialties, Inc; www.treatedwood.com.
c. Osmose, Inc; www.osmose.com.
d. Substitutions:  See Section 01631 - Product Requirements.

www.alsc.org
www.wolmanizedwood.com
www.treatedwood.com
www.osmose.com
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C. Preservative Pressure Treatment of Lum ber Above Grade:  AWPA Use Category UC3B,
Commodity Specification A (Treatment C2) using waterborne preservative to 0.25 lb/cu ft (4.0
kg/cu m) retention.
1. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
2. Treat lumber in contact with roofing, flashing, or waterproofing.
3. Treat lumber in contact with masonry or concrete.

PART 3 - EXECUTION

3.01 PREPARATION

A. Install sill gasket under sill plate of framed walls bearing on foundations; puncture gasket cleanly
to fit tightly around protruding anchor bolts.

B. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scra p for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

C. In walls, provide blocking attached to studs as back ing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

D. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.04 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and
roofing assembly installation.

B. Provide wood curb at all roof openings exce pt where specifically indicated otherwise.  Form
corners by alternating lapping side members.

3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with
ends staggered and over firm  bearing.
1. Nail panels to framing; staples are not permitted.

B. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using nails, screws, or staples.
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C. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches (610 mm) on center on all
edges and into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of th e fire-rated assembly.
2. Where boards are indicated as full floor -to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

END OF SECTION 06105
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SECTION 06150 - WOOD DECKING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Plywood structural wood decking.

B. Structural wood decking

C. Preservative treatment of wood.

1.02 RELATED REQUIREMENTS

A. Section 06105 - Rough Carpentry:  Bearing support.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 1999.

B. ASTM D 2559 - Standard Specification for Adhesives for Structural Laminated Wood Products
for Use Under Exterior (Wet Use) Exposure Conditions; 2004.

C. AWPA C9 - Plywood -- Preservative Treatment by Pressure Processes; American Wood -
Preservers’ Association; 2003.

D. AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood -
Preservers’ Association; 2007.

E. PS 1 - Structural Plywood; 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Plywood Decking:
1. Boise Cascade, LLC.
2. Georgia-Pacific Corporation.
3. Weyerhaeuser Co.
4. Substitutions:  See Section 01631 - Product Substitutions.

2.02 WOOD MATERIALS

A. Wood fabricated from old growth timber is not permitted.

B. Plywood Decking:  PS 1 veneer plywood; APA Rated Sheathing, Span Rating ¿ As Indicated;
Exterior grade;1 A interior veneer appearance grade; sanded.

C. Structural Wood Decking:  3x6 Tongue and Groove as indicated.

2.03 ACCESSORIES

A. Fasteners and Anchors:
1. Fastener Type and Finish:  Hot -dipped galvanized steel for high humidity and preservative -

treated wood locations, unfinished steel elsewhere.

2.04 WOOD TREATMENT

A. Factory-Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category
System for wood treatments determined by use categories, expected service conditions, and
specific applications.
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B. Preservative Pressure Treatment:
1. Manufacturers:

a. Arch Wood Protection, Inc; www.wolmanizedwood.com.
b. Chemical Specialties, Inc; www.treatedwood.com.
c. Osmose, Inc; www.osmose.com.
d. Substitutions:  See Section 01631 - Product Substitutions.

2. Preservative Pressure Treatment of Plywood Decking:  AWPA Use Category UC2 and
UC3B, Commodity Specification F (Treatment C9) using waterborne preservative to 0.25
lb/cu ft retention.
a. Kiln dry plywood after treatment to maximum moisture content of 18 percent.

PART 3  EXECUTION

3.01 INSTALLATION - PANEL DECKING

A. Install decking perpendicular to framing members, with ends staggered over firm bearing.  On
sloped surfaces, lay decking with tongue upward.

B. Engage plywood tongue and groove edges.

C. Allow expansion space at edges and ends.

3.02 INSTALLATION - BOARD DECKING

A. Install decking perpendicular to framing members, with ends staggered over firm bearing.  On
sloped surfaces, lay decking with tongue upward.

B. Engage decking tongue and groove edges.

C. Secure with fasteners.  Side sp ike planks together, through pre-drilled holes.

3.03 TOLERANCES

A. Surface Flatness of Decking Without Load:  1/4 inch in 10 feet maximum, and 1/2 inch in 30 feet
maximum.

END OF SECTION 06150

www.wolmanizedwood.com
www.treatedwood.com
www.osmose.com
























































TIE FORK VISITOR SERVICE CENTER 
Spanish Fork, UT  April 2009 

 
INTERIOR ARCHITECTURAL WOODWORK 06402 - 1 
  

SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes the following: 
 

1. Laminate clad cabinets (plastic-covered casework). 
2. Tongue and groove wood ceiling. 
3. Aluminum slatwall  

 
B. Related Sections:  The following sections contain requirements that relate to this section: 

 
1. Division 6 Section "Miscellaneous Carpentry" for furring, blocking, exposed interior 

plywood panels, and other carpentry work which may or may not be exposed to view. 
 
1.3 SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

 
B. Shop drawings showing location of each item, dimensioned plans and elevations, large-scale 

details, attachment devices, and other components. 
 

C. Samples for initial selection purposes of the following in form of manufacturer's color charts 
consisting of actual units or sections of units showing full range of colors, textures, and 
patterns available for each type of material indicated. 

 
1. Plastic laminate. 
2. Paint 

 
D. Samples for verification purposes of the following: 

 
1. Laminate clad panel products, manufacturer standard sample for each type, color, 

pattern and surface finish. 
 
2. Corner pieces as follows: 

a. Cabinet front frame joints between stiles and rail as well as exposed end 
pieces, 18 inches high by 18 inches wide by 6 inches deep. 

 
3. Exposed cabinet hardware, one unit of each type and finish. 
 
4. Aluminum slatwall, manufacturer standard sample for each type, color, pattern and 

surface finish. 
 

E. Product certificates signed by woodwork manufacturer certifying that products comply with 
specified requirements. 

 
F. Qualification data for firms and persons specified in "Quality Assurance" article to 



TIE FORK VISITOR SERVICE CENTER 
Spanish Fork, UT  April 2009 

 
INTERIOR ARCHITECTURAL WOODWORK 06402 - 2 
  

demonstrate their capabilities and experience. Include list of completed projects with project 
names, addresses, names of Architects and Owners, and other information specified. 

 
 
 
1.4 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  Firm experienced in successfully producing architectural 
woodwork similar to that indicated for this Project, with sufficient production capacity to 
produce required units without causing delay in the Work. 

 
B. Single-Source Manufacturing and Installation Responsibility:  Engage a qualified 

Manufacturer to assume undivided responsibility for woodwork specified in this section, 
including fabrication, finishing, and installation. 

 
C. Installer Qualifications:  Arrange for installation of architectural woodwork by a firm that can 

demonstrate successful experience in installing architectural woodwork items similar in type 
and quality to those required for this project. 

 
D. AWI Quality Standard:  Comply with applicable requirements of "Architectural Woodwork 

Quality Standards" published by the Architectural Woodwork Institute (AWI) except as 
otherwise indicated. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Protect woodwork & slatwall during transit, delivery, storage, and handling to prevent 
damage, soilage, and deterioration. 

 
B. Do not deliver woodwork or slatwall until painting, wet work, grinding, and similar operations 

that could damage, soil, or deteriorate woodwork have been completed in installation areas.  
If woodwork must be stored in other than installation areas, store only in areas whose 
environmental conditions meet requirements specified in "Project Conditions." 

 
1.6 PROJECT CONDITIONS 
 

A. Environmental Conditions:  Obtain and comply with Woodwork Manufacturer's and Installer's 
coordinated advice for optimum temperature and humidity conditions for woodwork during its 
storage and installation.  Do not install woodwork until these conditions have been attained 
and stabilized so that woodwork is within plus or minus 1.0 percent of optimum moisture 
content from date of installation through remainder of construction period. 

 
B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check 

actual dimensions of other construction by accurate field measurements before 
manufacturing woodwork; show recorded measurements on final shop drawings.  Coordinate 
manufacturing schedule with construction progress to avoid delay of Work. 

 
1. Where field measurements cannot be made without delaying the Work, guarantee 

dimensions and proceed with manufacture of woodwork without field measurements. 
 Coordinate other construction to ensure that actual dimensions correspond to 
guaranteed dimensions. 

 
 
PART 2 - PRODUCTS 
 
2.1 HIGH PRESSURE DECORATIVE LAMINATE MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
high pressure decorative laminates which may be incorporated in the work include but are not 
limited to the following: 

 
 

1. Formica Corp. 
2. Nevamar Corp. 
3. Ralph Wilson Plastics Co. 
4. Wilsonart 

 
 B. Substitutions: See Section 01631 – Product Substitution: 
 
2.2 MATERIALS 
 

A. General:  Provide materials that comply with requirements of the AWI woodworking standard 
for each type of woodwork and quality grade indicated and, where the following products are 
part of woodwork, with requirements of the referenced product standards, that apply to 
product characteristics indicated: 

 
1. Hardboard:  ANSI/AHA A135.4 
2. High Pressure Laminate:  NEMA LD 3. 
3. Particleboard:  ANSI A208.1 
4. Tongue & Groove. 

 
2.3 FABRICATION, GENERAL 
 

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for 
moisture content of lumber in relation to relative humidity conditions existing during time of 
fabrication and in installation areas. 

 
B. Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius 

indicated for the following: 
 

1. Edges of solid wood (lumber) members less than 1 inch in nominal thickness: 1/16 
inch. 

2. Edges of rails and similar members more than 1 inch in nominal thickness: 1/8 inch. 
 

C. Complete fabrication, including assembly, finishing, and hardware application, before 
shipment to project site to maximum extent possible.  Disassemble components only as 
necessary for shipment and installation.  Where necessary for fitting at site, provide ample 
allowance for scribing, trimming, and fitting. 

 
D. Factory-cut openings, to maximum extent possible, to receive hardware, appliances, 

plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use 
templates or roughing-in diagrams to produce accurately sized and shaped openings.  
Smooth edges of cutouts and, where located in countertops and similar exposures, seal 
edges of cutouts with a water-resistant coating. 

 
2.4 LAMINATE CLAD CABINETS (PLASTIC-COVERED CASEWORK) 
 

A. Quality Standard:  Comply with AWI Section 400 and its Division 400B "Laminate Clad 
Cabinets." 

 
B. Grade:  Custom. 

 
C. AWI Type of Cabinet Construction:  Flush overlay. 
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D. Laminate Cladding:  High pressure decorative laminate complying with the following 

requirements: 
 

1. Colors, Patterns, and Finishes:  Provide materials and products that result in colors 
and textures of exposed laminate surfaces complying with the following 
requirements: 
a. Match Architect's sample. 

 
2. Laminate Grade for Exposed Surfaces:  Provide laminate cladding complying with 

the following requirements for type of surface and grade. 
a. Horizontal Surfaces Other Than Tops:  GP-50 (0.050-inch nominal 

thickness). 
b. Post-formed Surfaces:  PF-42 (0.042-inch nominal thickness). 
c. Vertical Surfaces:  GP-50 (0.050-inch nominal thickness). 
d. Edges:  GP-50 (0.050-inch nominal thickness). 

 
3. Semi-exposed Surfaces:  Provide surface materials indicated below: 

a. High pressure laminate, GP-28. 
 

E. Provide dust panels of 1/4-inch plywood or tempered hardboard above compartments and 
drawers except where located directly under tops. 

 
2.5 CABINET HARDWARE AND ACCESSORY MATERIALS 
 

A. General:  Provide cabinet hardware and accessory materials associated with architectural 
cabinets, except for items specified in Division 8 Section "Finish Hardware." 

 
B. Cabinet Hardware Schedule:  Refer to schedule at end of this section for cabinet hardware 

required for architectural cabinets. 
 

C. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
ANSI/BHMA A156.18 for BHMA code number indicated. 
1. Satin Stainless Steel, Stainless Steel Base:  BHMA 630. 

 
D. For concealed hardware provide manufacturer's standard finish that complies with product 

class requirements of ANSI/BHMA A156.9. 
 
2.6 FASTENERS AND ANCHORS 
 

A. Screws:  Select material, type, size, and finish required for each use.  Comply with FS 
FF-S-111 for applicable requirements. 
1. For metal framing supports, provide screws as recommended by metal framing 

manufacturer. 
 

B. Nails:  Select material, type, size, and finish required for each use.  Comply with FS FF-N-105 
for applicable requirements. 

 
C. Anchors:  Select material, type, size, and finish required by each substrate for secure 

anchorage.  Provide nonferrous metal or hot-dip galvanized anchors and inserts on inside 
face of exterior walls and elsewhere as required for corrosion resistance.  Provide toothed 
steel or lead expansion bolt devices for drilled-in-place anchors. Furnish inserts and anchors, 
as required, to be set into concrete or masonry work for subsequent woodwork anchorage. 

 
2.7 FACTORY FINISHING OF INTERIOR ARCHITECTURAL WOODWORK 
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A. Quality Standard:  Comply with AWI Section 1500 unless otherwise indicated. 
 

B. General:  The entire finish of interior architectural woodwork is specified in this section, 
regardless of whether factory applied or applied after installation. 

 
1. Factory Finishing:  To the greatest extent possible, finish architectural woodwork at 

factory.  Defer only final touch-up, cleaning, and polishing until after installation. 
 

C. Preparations for Finishing:  Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces and similar preparations for finishing of 
architectural woodwork, as applicable to each unit of work. 

 
2.8 TONGUE & GROOVE CEILING 
 

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for 
moisture content of lumber in relation to relative humidity conditions existing during time of 
fabrication and in installation areas. 

 
B. Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius 

indicated for the following: 
 

1. Edges of solid wood (lumber) members less than 1 inch in nominal thickness: 1/16 
inch. 

2. Edges of rails and similar members more than 1 inch in nominal thickness: 1/8 inch. 
 

C. Material:  2 x 6 Tongue & Groove Fir Decking, chamfered edges exposed to interior space. 
 
D. Fasteners:  All fasteners shall be concealed from interior space. 

 
2.9 ALUMINUM SLATWALL 

 
A. Extruded aluminum with slats 3” on center with hidden fasteners.  See drawings for lengths.  

 
1. Finishes: Clear anodized and black painted. 
2. J-cap trim on top of bottom of slatwall. 

 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. Condition woodwork to average prevailing humidity conditions in installation areas before 
installing. 

 
B. Deliver concrete inserts and similar anchoring devices to be built into substrates well in 

advance of time substrates are to be built. 
 

C. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including back priming and removal of packing. 

 
3.2 INSTALLATION 
 

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for same grade 
specified in Part 2 of this section for type of woodwork involved. 

 
B. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required with 
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concealed shims.  Install to a tolerance of 1/8 inch in 8'-0" for plumb and level (including tops) 
and with no variations in flushness of adjoining surfaces. 

 
C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged 

finish at cuts. 
 

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure to 
grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for a complete installation.  Except where pre-finished matching fastener heads are 
required, use fine finishing nails for exposed nailing, countersunk and filled flush with 
woodwork and matching final finish where transparent finish is indicated. 

 
E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 

accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as 
indicated.  Maintain veneer sequence matching (if any) of cabinets with transparent finish. 

 
F. Complete the finishing work specified in this section to whatever extent not completed at 

shop or before installation of woodwork. 
 
G. Slatwall:  Surface to be covered with slatwall must be flat without protrusions.  Mount trim 

straight and level.  Mount and assemble slatwall as per manufacturers recommendations. 
 
3.3 ADJUSTMENT AND CLEANING 
 

A. Repair damaged and defective woodwork where possible to eliminate defects functionally 
and visually; where not possible to repair, replace woodwork.  Adjust joinery for uniform 
appearance. 

 
B. Clean, lubricate, and adjust hardware. 

 
C. Clean woodwork on exposed and semi-exposed surfaces.  Touch up factory-applied finishes 

to restore damaged or soiled areas. 
 

3.4 PROTECTION 
 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer  
and Installer that ensures that woodwork and slatwall are installed without damage or 
deterioration at time of Substantial Completion. 

 
3.5 HARDWARE SCHEDULE 
 

A. Drawer Slides:   
1. Type:  Full extension, heavy duty.   
2. Approved manufacturers: 

a. Accuride 
b. Knape and Vogt 
c. Blum 

 
B. Shelf Standards:   
 1. Type:  Recessed.   
 2. Approved Manufacturers: 

a. Knape and Vogt 
b. Grant Hardware. 
c. Or equal 
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C. Hinges:   
1. Type:  Self-closing concealed hinge.   
2. Approved manufacturers: 

a. Blum,  
b. Mepla 
c. Hafele 

 
D. Pulls:   

1. Type:  "D" pull, 4 inch centers, dull chrome finish.   
2. Approved manufacturers: 

a. Baldwin  
b. Stanley 
c. Quality 

 
END OF SECTION 06402 
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SECTION 06651 - SOLID SURFACE FABRICATIONS 

 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Cast plastic washroom vanities with integral sink, counter top, trim and window sills. 

1.02 REFERENCE STANDARDS 

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008. 

1.03 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings:  Indicate dimensions, thicknesses, required clearances, tolerances, materials, 
colors, finishes, fabrication details, field jointing, adjacent construction, design load parameters, 
methods of support, integration of plumbing components, and anchorages. 

C. Samples:  Submit two samples representative of vanity top, 2x2 inch (50.8x50.8 mm) in size, 
illustrating color, texture, and finish. 

D. Manufacturer's Installation Instructions:  Indicate preparation of opening required, rough-in 
sizes; provide templates for cast-in or placed frames or anchors; tolerances for item placement, 
temporary bracing of components. 

E. Maintenance Data:  Indicate list of approved cleaning materials and procedures required; list of 
substances that are harmful to the component materials, lubrication and cleaning procedures for 
circulating pump. 

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 
UDOT's name and registered with manufacturer. 

1.04 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years of documented experience. 

1.05 WARRANTY 

A. See Section 01780 - Closeout Submittals, for additional warranty requirements. 

 

PART 2  PRODUCTS 

2.01 MANUFACTURERS  

A. Cast Plastic Fabrications: 
1. Corian. 
2. Terreon. 
3. Avonite. 
4. Substitutions:  See Section 01631 - Product Substitutions. 

2.02 MATERIALS 

A. Provide finished products having flame spread index of 35 and smoke developed index of 15, 
when tested in accordance with ASTM E 84 in thickness of 3/4 inch (19 mm). 

B. Resin:  Polyester type, with integral coloring, stain resistant to domestic chemicals and cleaners. 

2.03 FABRICATION 
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A. Fabricate components by mold to achieve shape and configuration. 

B. Radius corners and edges. 

2.04 FINISH 

A. Color: From manufacturer's standard selections. 

 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that joint preparation and affected dimensions are acceptable. 

3.02 PREPARATION 

A. Provide anchoring devices for installation and embedding. 

3.03 INSTALLATION 

A. Install components in accordance with shop drawings and manufacturer's instructions. 

B. Align work plumb and level. 

C. Rigidly anchor to substrate to prevent misalignment. 

3.04 TOLERANCES 

A. Maximum Variation From True Dimension:  1/8 inch (3 mm). 

B. Maximum Offset From True Position:  1/8 inch (3 mm). 

3.05 CLEANING 

A. Clean and polish fabrication surfaces in accordance with manufacturer's instructions. 

3.06 PROTECTION 

A. Do not permit construction near unprotected surfaces. 

3.07  SCHEDULE 

A. SS-1 (Window sills and Countertops) 

a. Corian:  Burnt Amber (C) 
b. Formica:  Peppercorn Classix 326 
c. Wilsonart Solid Surface:  Burnt Amber Mirage -9040MG 

B. SS-2  (Vertical Surface Application on Millwork) 
a. Corian:  Pompeii Red 
b. Formica:  Copper Matrix 334 
c. Wilsonart Solid Surface:  Steel Grey Tempest 9194 TM 

C. SS-3 (Millwork Base) 
a. Corian:  Nocturne (C) 
b. Formica:  Black Matrix - 324 
c. Wilsonart Solid Surface:  Black Onyx Mirage – 9092MG 

D. SS-4  (Lavatories and Built-In Baby Changing Station) 
a. Aqua Surf:  Grey Granite. Color No. GG1 
b. Terreon:  Lannonstone (LANNON) 
c. Corterra:  Color to match colors above.  Final selection by Architect. 

END OF SECTION 06651 
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SECTION 07190 - WATER REPELLENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes penetrating water -repellent coatings for the following vertical surfaces:

1. Concrete (unpainted).
2. Concrete unit masonry (unpainted and unglazed).

B. Related Sections include the following:

1. Division 3 Section "Cast-in-Place Concrete" for curing compounds, curing and
sealing compounds, and penetrating liquid floor treatments.

2. Division 4 Section "Unit Masonry" for integral water -repellent admixture for unit
masonry assemblies.

3. Division 7 Section "Joint Sealants."
4. Division 9 painting Sections for paints and coatings.

1.3 PERFORMANCE REQUIREMENTS

A. Performance Testing:  Provide water repellents that comply with test -performance
requirements indicated, as evidenced by reports of tests performed by manufacturer by a
qualified independent testing agency on manufacturer’s standard products applied to
substrates simulating those on Project using same application methods to be used for
Project.

B. Absorption:  Minimum 80 percent reduction of absorption after 24 hours in com parison of
treated and untreated specimens.

1. Concrete Unit Masonry:  ASTM C 140..
2. Hardened Concrete:  ASTM C 642.

C. Water-Vapor Transmission:  Maximum 10 percent reduction in rate of vapor transmission in
comparison of treated and untreated specimens, per AST M E 96.

D. Permeability: Minimum 80 percent water-vapor transmission in comparison of t reated and
untreated specimens, per ASTM D 1653.

E. Water Penetration and Leakage through Masonry:  Maximum 90 percent reduction in
leakage rate in comparison of treated and u ntreated specimens, per ASTM E 514.

F. Durability:  Maximum 5 percent loss of water repellency after 2500 hours of weathering in
comparison to specimens before weathering, per ASTM G 154.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

WATER REPELLENTS 07190 - 2

G. Chloride-Ion Intrusion in Concrete:  NCHRP Report 244, Series II tests.

1. Reduction of Water Absorption:  80 percent.
2. Reduction in Chloride Content:  80 percent.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Manufacturer Certificates:  Signed by manufacturers certifying that water repellents comply
with requirements.

C. Qualification Data: For Installer.

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified
testing agency, for assemblies.

E. Warranty:  Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 548
for testing indicated.

C. Test Application:  Apply a finish sample for each type of water repellent an d substrate
required.  Duplicate finish of approved sample.

1. Locate each test application as directed by Architect.
2. Size: 25 sq. ft. (2.3 sq. m).
3. Final approval by Architect of water -repellent application will be from test

applications.

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements
in Division 1 Section "Project Management and Coordination."

1.6 PROJECT CONDITIONS

A. Limitations:  Proceed with application only when the following existing and forecasted
weather and substrate conditions permit water repellents to be applied according to
manufacturers’ written instructions and warranty requirements:

1. Ambient temperature is above 40 deg F (4.4 deg C).
2. Concrete surfaces and mortar have cured for more than 28 days.
3. Concrete or brick masonry walls are not treated prior to 30 days after building close -

in.
4. Rain or snow is not predicted within 24 hours.
5. Application proceeds more than seven days after surfaces have been wet.
6. Substrate is not frozen, or surface temperature is above 40 deg F (4.4 deg C).
7. Windy conditions do not exist that may cause water repellent to be blown onto

vegetation or surfaces not intended to be treated.
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1.7 WARRANTY

A. Special Warranty:  Manufacturer’s standard form in which manufacturer [and] Applicator]
agree(s) to repair or replace materials that fail to maintain water repellency specified in Part 1
"Performance Requirements" Article within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in other Part 2
articles.

2.2 PENETRATING WATER REPELLENTS

A. Siloxane, Penetrating Water Repellent:  C lear, oligomerous alkylalkoxysiloxanes containing
10 percent or more solids; with alcohol, ethanol, mineral spirits, water, or other proprietary
solvent carrier; and with 3.3 lb/gal. (400 g/L) or less of VOCs.  Provide repellents that are
compatible with concrete masonry units containing integral water repellent, where occurs.

1. Products:

a. Chemical Products Industries, Inc.; CP -500W.
b. ChemMasters; Spall Guard WB 10%.
c. Chemprobe Coating Systems, L. P.; Prime A Pell H2O.
d. Diedrich Technologies, Inc.; 303-S.
e. Euclid Chemical Company (The); Weatherguard.
f. Hydrozo, a division of ChemRex; Enviroseal 40.
g. ProSoCo, Inc.; Siloxane PD.
h. SaverSystems, Div. of Meredith, Inc.; Masonry Saver WB.
i. Specco Industries, Inc.; Waterstopper S -10 WB Siloxane.
j. Wacker Chemical Corp.; 290, 2001, SMK 1311.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrate of substances that might interfere with penetration or performance of water
repellents.  Test for moisture content, according to water -repellent manufacturer’s written
instructions, to ensure that surface is dry enough.

1. Cast-in-Place Concrete:  Remove oil, curing compounds, laitance, and other
substances that could prevent adhesion or penetration of water repellents.

2. Clay Brick Masonry:  Clean clay brick masonry per ASTM D 5703.

B. Test for pH level, according to water-repellent manufacturer’s written instructions, to ensure
chemical bond to silicate minerals.
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C. Protect adjoining work, including sealant bond surfaces, from spillage or blow -over of water
repellent.  Cover adjoining and nearby surfaces of aluminum and glass if there is the
possibility of water repellent being deposited on surfaces.  Cover live plants and grass.

D. Coordination with Sealants:  Do not apply water repellent until sealants for joints adjacent to
surfaces receiving water-repellent treatment have been installed and cured.

1. Water-repellent work may precede sealant application only if sealant adhesion and
compatibility have been tested and verified using substrate, water repellent, and
sealant materials identical to those used in the wo rk.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATION

A. Manufacturer’s Field Service:  Engage a factory -authorized service representative to inspect
the substrate before application of water repellent and to inst ruct Applicator on the product
and application method to be used.

B. Apply a heavy-saturation spray coating of water repellent on surfaces indicated for treatment
using low-pressure spray equipment.  Comply with manufacturer’s written instructions for
using airless spraying procedure, unless otherwise indicated.

1. Precast Concrete:  At Contractor’s option, first application of water repellent on
precast concrete units may be completed before installing units.  Mask sealant -bond
surfaces to prevent water repellen t from migrating onto joint surfaces.

C. Apply a second saturation spray coating, repeating first application.  Comply with
manufacturer’s written instructions for limitations on drying time between coats and after
rainstorm wetting of surfaces between coats.   Consult manufacturer’s technical
representative if written instructions are not applicable to Project conditions.

3.3 CLEANING

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged
by water-repellent application as work progresses.  Repair damage caused by water -repellent
application.  Comply with manufacturer’s written cleaning instructions.

END OF SECTION 07190
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SECTION 07210 - BUILDING INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Sect ion.

1.2 SUMMARY

A. This Section includes the following:

1. Perimeter wall insulation (supporting backfill).
2. Concealed building insulation.
3. Rigid roof insulation.
4. Vapor retarders.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing
agency for insulation products.

C. Research/Evaluation Reports:  For foam -plastic insulation.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of building insulation through one source from a single
manufacturer.

B. Fire-Test-Response Characteristics: Provide insulation and related materials with the fire -test-
response characteristics indicated, as determined by testing identical products per test method
indicated below by UL or another testing and inspecting agency acceptable to authorities having
jurisdiction.  Identify materials with appropriate markings of applicable testing and inspecting
agency.

1. Surface-Burning Characteristics:  ASTM E 84.
2. Fire-Resistance Ratings:  ASTM E 119.
3. Combustion Characteristics:  ASTM E 136.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from  deterioration by moisture, soiling, and
other sources.  Store inside and in a dry location.  Comply with manufacturer’s written instructions
for handling, storing, and protecting during installation.
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B. Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

2. Protect against ignition at all times.  Do not deliver plastic insulating materials to Project site
before installation time.

3. Complete installation and concealment of plastic materials as rapidly as possible in each area
of construction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:

1. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2.2 FOAM-PLASTIC BOARD INSULATION  ́CONCRETE FOUNDATIONS

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and density indicated below, with
maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:

1. Manufacturers:

a. DiversiFoam Products.
b. Dow Chemical Company.
c. Owens Corning.
d. Pactiv Building Products Division.
e. Or, pre-approved equal.

2. Type V, 3.00 lb/cu. ft.

2.3 GLASS-FIBER BLANKET INSULATION  ́CAVITY WALLS

A. Manufacturers:

1. CertainTeed Corporation.
2. Guardian Fiberglass, Inc.
3. Johns Manville.
4. Knauf Fiber Glass.
5. Owens Corning.
6. Or, pre-approved equal.

B. Glass-Fiber-Blanket Insulation:  Thermal insulation, complying with ASTM C 991, Type II, of
0.5-lb/cu. ft. density, thickness as indicated, with a flame-spread rating of 25 or less, and 2-inch
wide, continuous, vapor-tight edge tabs.
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1. Type II:  Faced one side with non-reflective vapor-retarder membrane.
Class A:  Membrane-faced surface with a flame-spread rating of 25 or less.

2. Type II: 1.35-lb/cu. ft. minimum density.

3. Type II:  Applied with a water based liquid adhesive.

C. Vapor-Retarder Facing:  Complying with ASTM C 1136, with permeance not greater than the
following when tested according to ASTM E 96, Desiccant Method:

1. Composition: Semi-gloss White Polypropylene-faced, scrim-reinforced foil, with permeance
not greater than 0.02 perm.

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into th e Work include, but are not limited to, the following:

a. Lamtec Corporation.
b. Owens-Corning Fiberglas Corporation.
c. Simple Saver System as designed by Thermal design, Inc. (800 -255-0776).

D. Sound Batts: Type I, unfaced glass fiber insulation complying withASTM C665 and ASTM E 136.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corporation.
b. Johns Manville.
c. Owens Corning.
d. Or, pre-approved equal.

2.4 RIGID BOARD INSULATION  ́ROOFS

A. Polyisocyanurate Board Insulation:  ASTM D 1621, of type and density indicated below, with
maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. IKO.
b. Dow Chemical Company.
c. Dyplast.
d. Or, pre-approved equal.

2.5 AUXILIARY INSULATING MATERIALS

A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely
to substrates indicated without damaging insulation and substrates.

2.6 INSULATION FASTENERS

A. Adhesively Attached, Spindle-Type Anchors:  Plate welded to projecting spindle; capable of holding
insulation of thickness indicated securely in positi on indicated with self-locking washer in place; and
complying with the following requirements:
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1. Products:

a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
b. Eckel Industries of Canada; Stic -Klip Type N Fasteners.
c. Gemco; Spindle Type.
d. Or, pre-approved equal.

2. Plate:  Perforated galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
3. Spindle:  Copper-coated, low carbon steel; fully annealed; 0.105 inch in diameter; length to

suit depth of insulation indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for c ompliance with requirements of
Sections in which substrates and related work are specified and for other conditions affecting
performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of substances harmful to insulation or vapor retarders, including removing
projections capable of puncturing vapor retarders or of interfering with insulation attachment.

3.3 INSTALLATION, GENERAL

A. Comply with insulation manufacturer’s written instructions applicab le to products and application
indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any
time to ice, rain, and snow.

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut a nd fit tightly
around obstructions and fill voids with insulation.  Remove projections that interfere with placement.

D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, coordinate
location of piping to ensure that it is  placed on warm side of insulation and insulation encapsulates
piping.

E. For preformed insulating units, provide sizes to fit applications indicated and selected from
manufacturer’s standard thicknesses, widths, and lengths.  Apply single layer of insulation  units to
produce thickness indicated unless multiple layers are otherwise shown or required to make up total
thickness.

3.4 INSTALLATION OF PERIMETER INSULATION

A. On vertical surfaces, set insulation units in adhesive applied according to manufacturer’s written
instructions.  Use adhesive recommended by insulation manufacturer.
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1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior grade
line.

B. Protect below-grade insulation on vertical surfaces from damage during backfilling by applying
protection course with joints butted.   Set in adhesive according to insulation manufacturer’s written
instructions.

3.5 INSTALLATION OF GENERAL BUILDING INSULATION

A. Apply insulation units to substrates by method indicated, complying with manufacturer’s written
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use
mechanical anchorage to provide permanent placement and support of units.

B. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or sealant to edges
of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation
with adhesive, mastic, or sealant as recommended by insulation manufactu rer.

C. Set vapor-retarder-faced units with vapor retarder  to warm -in winter side of construction, unless
otherwise indicated.

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to
surrounding construction to ensure airtight installation.

3.6 INSTALLATION OF VAPOR RETARDERS

A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.
Secure in place with adhesives or other ancho rage system as indicated.  Extend vapor retarder to
cover miscellaneous voids in insulated substrates, including those filled with loose -fiber insulation.

B. Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.  Fasten
vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall openings; and
at lap joints.  Space fasteners 16 inches o.c.

C. Before installing vapor retarder, apply urethane sealant to flanges of metal framing including runner
tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in
vapor retarders with vapor-retarder tape according to vapor -retarder manufacturer’s written
instructions.  Seal butt joints with vapor -retarder tape.  Locate all joints over fr aming members or
other solid substrates.

D. Firmly attach vapor retarders to metal framing and solid substrates with vapor -retarder fasteners as
recommended by vapor-retarder manufacturer.

E. Seal joints caused by pipes, conduits, electrical boxes, and similar i tems penetrating vapor retarders
with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarder.

F. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover
with vapor-retarder tape or another layer of vapor retarder.

3.7 PROTECTION

A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures,
physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is
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subject to abuse and cannot be concealed and protected by permanent construction immediately
after installation.

END OF SECTION 07210
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SECTION 07250 - WEATHER BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water-Resistive Barrier: Under exterior wall cladding, over sheathing or other substrate; not air -
tight or vapor retardant.

B. Vapor Retarders:  Materials to make exterior walls, jo ints between exterior walls and roof, and
joints around frames of openings in exterior walls water vapor -resistant and air-tight.

1.02 DEFINITIONS

A. Weather Barrier:  Assemblies that form either water -resistive barriers, air barriers, vapor
retarders, or water-resistive barriers.

B. Water-Resistive Barrier:  Water-shedding barrier made of material that is moisture -resistant, to
the degree specified, intended to be installed to shed water without sealed seams.

1.03 REFERENCE STANDARDS

A. AATCC Test Method 127 - Water Resistance: Hydrostatic Pressure Test; 2003.

B. ASTM D 4397 - Standard Specification for Polyethylene Sheeting for Construction, Industrial,
and Agricultural Applications; 2002.

C. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmis sion of Materials; 2005.

D. ASTM E 2178 - Standard Test Method for Air Permeance of Building Materials; 2003.

E. ICC-ES AC38 - Acceptance Criteria for Water -Resistive Barriers; ICC Evaluation Service, Inc.;
2008.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on material characteristics.

C. Shop Drawings:  Provide drawings of special joint conditions.

D. Manufacturer’s Installation Instructions:  Indicate preparation.

1.05 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before, during
and after installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. DuPont (Tyvek)

B. WR Grace

C. Dow Inc.

D. CertainTeed Insulation Group

E. Sto Corp.

F. Substitutions: See Section 01631  ̀Product Substitutions
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2.02 WEATHER BARRIER ASSEMBLIES

A. Water-Resistive Barrier:  Provide on exterior walls under exterior cladding.

B. Interior Vapor Retarder:
1. On inside face of masonry and concrete walls us e vapor retarder coating.

2.03 WATER-RESISTIVE BARRIER MATERIALS (NEITHER AIR BARRIER NOR VAPOR RETARDER)

A. Plastic Sheet:  Polymeric-based sheet complying with requirements of ICC -ES AC38 Grade D
with 60-minute water-resistance; do not use polyethylene s heet.

2.04 VAPOR RETARDER MATERIALS

A. Vapor Retarder Sheet:  ASTM D 4397 polyethylene film reinforced with glass fiber square mesh,
clear.
1. Water Vapor Permeance:  As required by referenced standard for thickness specified.

PART 3  EXECUTION

 3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer’s instructions.

B. Water-Resistive Barriers:  Install continuous barrier over surfaces indicated, with sheets lapped
to shed water but with seams not sealed.

C. Vapor Retarders:  Install continuous air -tight barrier over surfaces indicated, with sealed seams
and with sealed joints to adjacent surfaces.

D. Mechanically Fastened Sheets - On Exterior:
1. Install sheets shingle-fashion to shed water, with seams generally horizontal.
2. Overlap seams as recommended by  manufacturer but at least 6 inches.
3. Overlap at outside and inside corners as recommended by manufacturer but at least 12

inches (305 mm).
4. For applications specified to be air -tight, seal seams, laps, penetrations, tears, and cuts

with self-adhesive tape; use only large-headed, gasketed fasteners recommended by the
manufacturer.

5. Install water-resistive barrier over jamb flashings.
6. Install air barrier and vapor retarder UNDER jamb flashings.
7. Install head flashings under weather barrier.
8. At openings to be filled with frames having nailing flanges, wrap excess sheet into opening;

at head, seal sheet over flange and flashing.

E. Openings and Penetrations in Exterior Weather Barriers:
1. Install self-adhesive flashing over sills, covering enti re sill frame member, extending at

least 5 inches (125 mm) onto weather barrier and at least 6 inches (150 mm) up jambs;
mechanically fasten stretched edges.

2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges
using a continuous bead of sealant compressed by flange and cover flanges with self -
adhesive flashing at least 4 inches (100 mm) wide; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to all sides of
opening framing, using self-adhesive flashing at least 9 inches (230 mm) wide, covering
entire depth of framing.
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4. At head of openings, install self -adhesive flashing under weather barrier extending at least
2 inches (50 mm) beyond face of jambs; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form self -adhesive flashing around penetrating item and
seal to weather barrier sur face.

3.04 FIELD QUALITY CONTROL

A. Do not cover installed weather barriers until required inspections have been completed.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION 07250
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SECTION 07310 - ASPHALT SHINGLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Asphalt shingle roofing.

B. Associated metal flashings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06105 - Rough Carpentry:  Roof sheathing.

B. Section 06150 - Wood Decking:  Roof decking.

C. Section 07620 - Sheet Metal Flashing and Trim:  Edge and cap flashings.

D. Section 07631 - Gutters and Downspouts.

1.03 REFERENCE STANDARDS

A. ASTM D 225 - Standard Specification for Asphalt Shingles (Organic Felt) Surfaced with Minera l
Granules; 2007.

B. ASTM D 226 - Standard Specification for Asphalt -Saturated Organic Felt Used in Roofing and
Waterproofing; 2006.

C. ASTM D 1970 - Standard Specification for Self -Adhering Polymer Modified Bituminous Sheet
Materials Used as Steep Roofing  Underlayment for Ice Dam Protection; 2001.

D. ASTM D 6380 - Standard Specification for Asphalt Roll Roofing (Organic Felt); 2003.

E. NRCA MS104 - The NRCA Steep Roofing Manual; National Roofing Contractors Association;
2001, Fifth Edition, with interim updates.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating material characteristics.

C. Samples:  Submit two samples of each shingle color indicating color range and finish
texture/pattern; for color selection.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with the recommendations of NRCA Steep Roofing Manual.

1.06 WARRANTY

A. Life time warranty from manufacturer.

1.07 FIELD CONDITIONS

A. Do not install shingles or eave protection membrane when surface temperatures are below 45
degrees F (7 degrees C).

PART 2  PRODUCTS

2.01 SHINGLES

A. Manufacturers:
1. GAF Materials Corporation; Product Timberline Prestique À Mission Brown: www.gaf.com.
2. Owens-Corning; Product Duration Premium - Teak: www.owenscorning.com
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3. Certainteed; Product Landmark TL - Hearthstone: www.certainteed.com
4. Substitutions:  See Section 01631 - Product Substitutions.

2.02 SHEET MATERIALS

A. Smooth Surfaced Roll Roofing:  Asphalt -coated organic felt, with smooth asphalt coating both
sides, complying with ASTM D 6380, Class S, Type IV, 39.8 lb/100 sq ft (1943 g/sq m).

B. Eave Protection Membrane:  Self -adhering polymer-modified asphalt sheet complying with
ASTM D 1970; 40 mil (1 mm) total thickness; with strippable treated release paper and
polyethylene sheet top surface.
1. Manufacturers:

a. Grace; Product Ice and Water Shield.
b. Owens-Corning; Product WinterGuard
c. Certainteed; Product WeatherLock Waterproofing Underlayment
b. Substitutions:  See Section 01631 - Product Substitutions.

2.03 ACCESSORIES

A. Nails:  Standard round wire shingle type, of hot -dipped zinc coated steel, 12 gage, 0.105 inch
(2.67 mm) shank diameter, 3/8 inch (9.5 mm) head diameter, of sufficient length to penetrate
through roof sheathing or 3/4 inch (19 mm) into roof sheathing or decking.

2.04 METAL FLASHINGS

A. Metal Flashings:  Provide sheet metal eave edge, gable edge, ridge, open valley f lashing,
dormer flashing, and other flashing indicated.
1. Hem exposed edges of flashings minimum 1/4 inch (6 mm) on underside.

B. Sheet Metal:  Prefinished galvanized steel, 0.018 inch/26 gage (0.45 mm) thick, minimum
G90/Z275 hot-dipped galvanized; PVC coated, color as selected.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.

B. Verify that roof penetrations and plumbing stacks are in place and flashed to deck surface.

3.02 PREPARATION

A. At areas where eave protection membrane is to be adhered to substrate, fill knot holes and
surface cracks with latex filler.

3.03 INSTALLATION - EAVE PROTECTION MEMBRANE

A. Install eave protection membrane over entire roof.

3.04 INSTALLATION - VALLEY PROTECTION

A. Install one ply of smooth surfaced roll roofing, minimum 18 inches (450 mm) wide, centered
over valleys.

B. Weather lap joints minimum 2 inches (50 mm).

C. Nail in place minimum 18 inches (450 mm) on center, 1 inch (25 mm) from edges.

3.05 INSTALLATION - METAL FLASHING AND ACCESSORIES

A. Weather lap joints minimum 2 inches (50 mm) and seal weather tight with plastic cement.

B. Secure in place with nails at 12 inches (304.8 mm) on center.  Conceal fastenings.

www.owenscorning.com
www.certainteed.com
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C. Items Projecting Through or Mounted on Roofing:  Flash and se al weather tight with plastic
cement.

3.06 INSTALLATION - SHINGLES

A. Install shingles in accordance with manufacturer’s instructions.
1. Fasten individual shingles using 2 nails per shingle, or as required by code, whichever is

greater.
2. Fasten strip shingles using 4 nails per strip, or as required by code, whichever is greater.

B. Place shingles in straight coursing pattern with 5 inch (125 mm) weather exposure to produce
double thickness over full roof area.  Provide double course of shingles at eaves.

C. Project first course of shingles 3/4 inch (19 mm) beyond fascia boards.

D. Extend shingles 1/2 inch (13 mm) beyond face of gable edge fascia boards.

E. Complete installation to provide weather tight service.

3.07 PROTECTION

A. Do not permit traffic over finished roof surface.

END OF SECTION 07310
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SECTION 07466 - FIBER CEMENT SIDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wood-fiber cement siding.

1.02 REFERENCE STANDARDS

A. ASTM C 1186 - Standard Specification for Flat Fiber Cement Sheets; 2007.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer’s data sheets on each product to be used, including:
1. Manufacturer’s requirements for related materials to be installed by others.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods, including nail patterns.

C. Test Report:  Applicable model code authority evaluation report (e.g. ICC -ES).

D. Maintenance Instructions:  Periodic inspection recommendations and maintenance procedures.

E. Warranty:  Submit copy of manufacturer”s warranty, made out in UDOT”s name, showing that it
has been registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work o f the type specified in this
section with minimum 3 years of experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products under waterproof cover and elevated above grade, on a flat surface.

PART 2  PRODUCTS

2.01 SIDING

A. Lap Siding:  Individual hor izontal boards made of cement and cellulose fiber formed under high
pressure with integral surface texture, complying with ASTM C 1186 Type A Grade II; with
machined edges, for nail attachment.
1. Style:  Standard lap style.
2. Texture:  Simulated cedar grain.
3. Length: 12 ft (3.7 m), nominal.
4. Width (Height): 8-1/4 inches (184 mm) 7˜ Exposure.
5. Thickness: 5/16 inch (8 mm), nominal.
6. Finish:  Primed.
7. Warranty: 50 year limited; transferable.
8. Lap Siding Manufacturers:

a. CertainTeed Corporation:  www.certainteed.com.
b. James Hardie Building Products, Inc:  www.jameshardie.com.
c. Nichiha USA, Inc:  www.nichiha.com.
d. Substitutions:  See Section 01600 - Product Requirements.

B. Panel Siding: Vertically oriented panels made of cement and cellulos e fiber formed under high
pressure with integral surface texture, complying with ASTM C 1186 Type A Grade II; with

www.certainteed.com
www.jameshardie.com
www.nichiha.com
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machined edges, for nail attachment.
1. Length (Height):  96 inches (2400 mm), nominal.
2. Width: 48 inches (1220 mm) 8˜ vertical grooves.
3. Thickness: 5/16 inch (8 mm), nominal.
4. Texture: Simulated cedar grain.
5. Finish:  Primed.
6. Warranty: 50 year limited; transferable.
7. Panel Siding Manufacturers:

a. CertainTeed Corporation:  www.certainteed.com.
b. James Hardie Building Products, Inc:  www.jameshardie.com.
c. Nichiha USA, Inc:  www.nichiha.com.
d. Substitutions:  See Section 01600 - Product Requirements.

C. Soffit Panels:  Panels made of cement and cellulose fiber formed under high pressure with
integral surface texture, complying wi th ASTM C 1186 Type A Grade II; with machined edges,
for nail attachment.
1. Texture:  Simulated cedar groove.
2. Length:  96 inches (2400 mm), nominal.
3. Width: 12 inches.
4. Thickness: 5/16 inch (8 mm), nominal.
5. Finish:  Primed.
6. Manufacturer:  Same as siding.

2.02 ACCESSORIES

A. Furring Strips:  Galvanized metal channels.

B. Trim:  Composite Lumber.

C. Fasteners:  Galvanized or corrosion resistant; length as required to penetrate minimum 1 -1/4
inch (32 mm).

D. Joint Sealer:  As specified in Section  07900.

PART 3  EXECUTION

3.01 PREPARATION

A. Examine substrate and clean and repair as required to eliminate conditions that would be
detrimental to proper installation.

B. Do not begin until unacceptable conditions have been corrected.

C. If substrate preparation is the responsibility of another installer, notify Archiplex Group of
unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. Install sheet metal flashing:
1. Above door and window trim and casings.
2. Above horizontal trim in field of  siding.

3.03 INSTALLATION

A. Install in accordance with manufacturer’s instructions and recommendations.
1. Read warranty and comply with all terms necessary to maintain warranty coverage.
2. Install in accordance with conditions stated in model code eval uation report applicable to

location of project.
3. Use trim details indicated on drawings.
4. Touch up all field cut edges before installing.

www.certainteed.com
www.jameshardie.com
www.nichiha.com


TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

FIBER CEMENT SIDING 07466 - 3

5. Pre-drill nail holes if necessary to prevent breakage.

B. Over Wood and Wood-Composite Sheathing:  Fasten sidi ng through sheathing into studs.

C. Over Masonry Walls:  Install furring strips of adequate thickness to accept full length of nails and
spaced at 16 inches (406 mm) on center.  Leave space at top and bottom open; top may be
behind soffit; at bottom instal l insect screen over opening by wrapping a strip of screen over
bottom ends of vertical furring strips.

D. Allow space between both ends of siding panels that butt against trim for thermal movement;
seal joint between panel and trim with exterior grade sea lant.

E. Joints in Horizontal Siding:  Avoid joints in lap siding except at corners; where joints are
inevitable stagger joints between successive courses.

F. Joints in Vertical Siding:  Install Z -flashing in horizontal joints between successive courses of
vertical siding.

G. Do not install siding less than 6 inches (150 mm) from surface of ground nor closer than 1 inch
(25 mm) to roofs, patios, porches, and other surfaces where water may collect.

H. After installation, seal all joints except lap joints of lap siding.  Seal around all penetrations.
Paint all exposed cut edges.

3.04 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 07466
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SECTION 07620 - SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, and other items indicated in
Schedule.

1.02 RELATED REQUIREMENTS

A. Section 04810 - Unit Masonry Assemblies:  Through-wall flashings in masonry.

B. Section 06105 - Rough Carpentry:  Wood nailers.

C. Section 07310 - Asphalt Shingles:  Flashings associated with shingle roofing.

D. Section 07631 - Gutters and Downspouts.

1.03 REFERENCE STANDARDS

A. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for
Pigmented Organic Coatings on Aluminum Extrusions and Panels; 2002.

B. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for High
Performance Organic Coatings on Aluminum Extrusions and Panels; 2005.

C. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc -Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot -Dip Process; 2007.

D. ASTM B 32 - Standard Specification for Solder Metal; 2004.

E. ASTM B 209 - Standard Specification for Aluminum and Aluminum -Alloy Sheet and Plate; 2007.

F. ASTM B 209M - Standard Specification for Aluminum and Aluminum -Alloy Sheet and Plate
[Metric]; 2007.

G. ASTM B 749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products;
2003.

H. ASTM D 4586 - Standard Specification for Asphalt Roof Cement, Asbestos -Free; 2007.

I. SMACNA (ASMM) - Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning
Contractors’ National Association; 2003.

1.04 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA Architectural Sheet Metal Manual requirements and
standard details, except as otherwise indicated.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twis ting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A 6 53/A 653M, with G90/Z275 zinc coating; minimum
0.02 inch (0.6 mm) thick base metal, shop pre -coated with modified silicone coating.
1. Modified Silicone Polyester Coating:  Pigmented Organic Coating System, AAMA 2603;

baked enamel finish system; color as s cheduled.
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B. Pre-Finished Aluminum:  ASTM B 209 (ASTM B 209M); 0.032 inch (0.8 mm) thick;  plain finish
shop pre coated with fluoropolymer coating of color as selected.
1. Fluoropolymer Coating:  High Performance Organic Finish, AAMA 2604; multiple coat,

thermally cured fluoropolymer finish system; color as scheduled.

C. Lead:  ASTM B 749, 2.5 lb/sq ft (0.99 mm) thick.

2.02 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Primer:  Zinc chromate type.

C. Sealant:  Type B1 specified  in Section 07900.

D. Plastic Cement:  ASTM D 4586, Type I.

E. Solder:  ASTM B 32; Sn50 (50/50) type.

2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths .

C. Hem exposed edges on underside 1/2 inch (13 mm); miter and seam corners.

D. Form material with flat lock seams, except where otherwise indicated.  At moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18 inch (450 mm) long legs; seam for rigidity,
seal with sealant.

F. Fabricate vertical faces with bottom edge formed outward 1/4 inch (6 mm) and hemmed to form
drip.

G. Fabricate flashings to allow toe to extend 2 inches (50 mm) o ver roofing gravel.  Return and
brake edges.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 INSTALLATION

A. Conform to drawing details:
1. Counter Flashings: SMACNA Architectural Sheet Metal Manual, Detail 4 -4C.
2. Roof Penetration Flashing: SMACNA Architectural Sheet Metal Manual, Detail 4 -14B.

B. Secure flashings in place using concealed fasteners.  Use exposed fasteners only where
permitted.

C. Apply plastic cement compound between metal flashings and felt flashings.

D. Fit flashings tight in place.  Make corners square, surfaces true and str aight in planes, and lines
accurate to profiles.

E. Solder metal joints for full metal surface contact.  After soldering, wash metal clean with
neutralizing solution and rinse with water.

END OF SECTION 07620
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SECTION 07631 - GUTTERS AND DOWNSPOUTS 
 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Pre-finished galvanized steel gutters and downspouts. 

1.02 RELATED REQUIREMENTS 

A. Section 07410 - Manufactured Roof Panels. 

B. Section 16123 - Building Wire & Cable:  Electric heating cable in gutters. 

1.03 REFERENCE STANDARDS 

A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for High 
Performance Organic Coatings on Aluminum Extrusions and Panels; 2005. 

B. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007. 

C. SMACNA (ASMM) - Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning 
Contractors' National Association; 2003. 

1.04 DESIGN REQUIREMENTS 

A. Conform to SMACNA Architectural Sheet Metal Manual for sizing components for rainfall 
intensity determined by a storm occurrence of 1 in 5 years. 

B. Conform to applicable code for size and method of rain water discharge. 

1.05 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings:  Indicate locations, configurations, jointing methods, fastening methods, 
locations, and installation details. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Stack material to prevent twisting, bending, or abrasion, and to provide ventilation.  Slope to 
drain. 

B. Prevent contact with materials  that could cause discoloration, staining, or damage. 

 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Gutters and Downspouts: 
1. ATAS International, Inc; Product :  www.atas.com. 
2. Cheney Flashing Company; Product :  www.cheneyflashing.com. 
3. Perimeter Systems; Product :  www.perimeter-systems.com. 
4. Substitutions:  See Section 01631 - Product Substitutions. 

2.02 MATERIALS 

A. Pre-Finished Galvanized Steel Sheet:  ASTM A 653/A 653M, with G90/Z275 zinc coating; 
minimum 0.02 inch (0.6 mm) thick base metal. 
1. Finish:  Shop pre-coated with modified silicone coating. 
2. Color:  As scheduled. 
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2.03 COMPONENTS 

A. Gutters:  SMACNA rectangular style profile. 

B. Downspouts:  SMACNA Rectangular profile. 

C. Anchors and Supports:  Profiled to suit gutters and downspouts. 
1. Anchoring Devices:  In accordance with SMACNA requirements. 
2. Gutter Supports:  Straps. 
3. Downspout Supports:  Brackets. 

D. Fasteners:  Galvanized steel, with soft neoprene washers. 

2.04 FABRICATION 

A. Form gutters and downspouts of profiles and size indicated. 

B. Fabricate with required connection pieces. 

C. Form sections square, true, and accurate in size, in maximum possible lengths, free of distortion 
or defects detrimental to appearance or performance.  Allow for expansion at joints. 

D. Hem exposed edges of metal. 

E. Fabricate gutter and downspout accessories; seal watertight. 

2.05 FACTORY FINISHING 

A. Fluoropolymer Coating:  High Performance Organic Finish, AAMA 2604; multiple coat, thermally 
cured fluoropolymer finish system; custom color to match specification section 09900 paragraph 
3.8.D.  P-4 selected exterior trim color. 

 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

3.02 PREPARATION 

A. Paint concealed metal surfaces and surfaces in contact with dissimilar metals with protective 
backing paint to a minimum dry film thickness of 15 mil (0.4 mm). 

3.03 INSTALLATION 

A. Install gutters, downspouts, and accessories in accordance with manufacturer's instructions. 

B. Sheet Metal: Join lengths with formed seams sealed watertight.  Flash and seal gutters to 
downspouts and accessories. 

C. Slope gutters 1/16 inch per foot (6.35 mm/m). 

END OF SECTION 07631 
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SECTION 07901 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format °Red Book–.
Supplemental and Special Provision apply to this section where applicable.

1.2 SUMMARY

A. This Section includes joint sealants for the following locations:

1. Exterior joints in horizontal traffic surfaces as indicated below:
a. Control, expansion, and isolation joints in cast-in-place concrete slabs.
b. Other joints as indicated.

2. Interior joints in vertical surfaces and horizontal non-traffic surfaces as indicated
below:
a. Perimeter joints of exterior openings where indicated.
b. Tile control and expansion joints.
c. Perimeter joints between interior wall surfaces and frames of interior doors

and windows.
d. Perimeter joints of toilet fixtures.
e. Other joints as indicated.

3. Interior joints in horizontal traffic surfaces as indicated below:
a. Control and expansion joints in cast-in-place concrete slabs.
b. Control and expansion joints in tile flooring.
c. Other joints as indicated.

B. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 7 Section "Manufactured Roof and Wall Panels" for sealing joints related
to roofing.

2. Division 8 "Glass and Glazing" for sealants used in glazing.
3. Division 9 Section "Tile" for sealing tile joints.
4. Exterior joints in vertical surfaces and non-traffic horizontal surfaces as indicated

below:
a. Control joints in unit masonry.
b. Perimeter joints between masonry and frames of doors and windows.

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that have been produced and installed to establish and
to maintain watertight and airtight continuous seals without causing staining or deterioration
of joint substrates.
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1.4 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data from manufacturers for each joint sealant product required.

C. Samples for initial selection purposes in form of manufacturer’s standard bead
samples, consisting of strips of actual products showing full range of colors available, for
each product exposed to view.

D. Certificates from manufacturers of joint sealants attesting that their products comply with
specification requirements and are suitable for the use indicated.

E. Qualification data complying with requirements specified in "Quality Assurance" article.
Include list of completed projects with project names addresses, names of Architects and
Owners, plus other information specified.

F. Compatibility and adhesion test reports from elastomeric sealant manufacturer
indicating that materials forming joint substrates and joint sealant backings have
been tested for compatibility and adhesion with joint sealants. Include sealant
manufacturer’s interpretation
of test results relative to sealant performance and recommendations for primers and
substrate preparation needed to obtain adhesion.

G. Product test reports for each type of joint sealants indicated, evidencing compliance with
requirements specified.

H. Preconstruction field test reports indicating which products and joint preparation methods
demonstrate acceptable adhesion to joint substrates.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer who has completed j oint
sealant applications similar in material, design, and extent to that indicated for Project
that have resulted in construction with a record of successful in-service performance.

B. Single Source Responsibility for Joint Sealant Materials: Obtain joint sealant materials from
a single manufacturer for each different product required.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with
labels indicating manufacturer, product name and designation, color, expiration period
for use, pot life, curing time, and mixing instructions for multi-component materials.

B. Store and handle materials in compliance with manufacturer’s recommendations to
prevent their deterioration or damage due to moisture, high or low temperatures,
contaminants, or other causes.

1.7 PROJECT CONDITIONS

A. Environmental Conditions: Do not proceed with installation of joint sealants under the
following conditions:

1. When ambient and substrate temperature conditions are outside the limits
permitted by joint sealant manufacturer.
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2. When joint substrates are wet.

B. Joint Width Conditions: Do not proceed with installation of joint sealants where joint widths
are less than allowed by joint sealant manufacturer for application indicated.

C. Joint Substrate Conditions: Do not proceed with installation of joint sealants until
contaminants capable of interfering with their adhesion are removed from joint substrates.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility: Provide joint sealants, joint fillers, and other related materials that
are compatible with one another and with joint substrates under conditions of
service and application, as demonstrated by sealant manufacturer based on
testing and field experience.

B. Colors: Provide color of exposed joint sealants to comply with the following:

1. Provide selections made by The Engineer from manufacturer’s full range of
standard colors for products of type indicated.

2.2 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealant Standard: Provide manufacturer’s standard chemically
curing elastomeric sealants that comply with ASTM C 920 and other requirements
indicated on each Elastomeric Joint Sealant Data Sheet at end of this Section,
including those requirements referencing ASTM C 920 classifications for Type, Grade,
Class, and Uses.

1. Additional Movement Capability: Where additional movement capability
is specified in Elastomeric Joint Sealant Data Sheet, provide products
with the capability, when tested for adhesion and cohesion under
maximum cyclic movement per ASTM C 719, to withstand the specified
percentage change in the joint width existing at time of installation and
remain in compliance with other requirements of ASTM C 920 for Uses
indicated.

2.3 LATEX JOINT SEALANTS:

A. General: Provide manufacturer’s standard one-part, nonsag, mildew-resistant,
paintable latex sealant of formulation indicated that is recommended for exposed
applications on interior and protected exterior locations and that accommodates
indicated percentage change in joint width existing at time of installation without
failing either adhesively or cohesively.

1. Designation LS on Sealant Schedule at end of Section.

B. Acrylic-Emulsion Sealant: Provide product complying with ASTM C 834 that
accommodates joint movement of not more than 5 percent in both extension and
compression for a total of 10 percent.

2.4 JOINT SEALANT BACKING

A. General: Provide sealant backings of material and type that are non-staining; are
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compatible with joint substrates, sealants, primers and  other  joint  fillers;  and  are
approved for applications indicated by sealant manufacturer based on field
experience and laboratory testing.

B. Plastic Foam Joint Fillers: Preformed, compressible, resilient, non-staining, non-
waxing, non-extruding strips of flexible plastic foam of material indicated below and of
size, shape, and density to control sealant depth and otherwise contribute to producing
optimum sealant performance:

1. Open-cell polyurethane foam.

2.5 JOINT FILLERS FOR CONCRETE SLAB ON GRADE

A. General: Provide joint fillers of thickness and widths indicated.

B. Bituminous Fiber Joint Filler: Performed strips of composition below, complying with ASTM
D 1751:

1. Asphalt saturated fiberboard.

2.6 MISCELLANEOUS MATERIALS

A. Primer: Material recommended by joint sealant manufacturer where required for adhesion
of sealant to joint substrates indicated, as determined from preconstruction joint sealant-
substrate tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable
of staining or harming in any way joint substrates and adjacent nonporous surfaces, and
formulated to promote optimum adhesion of sealants with joint substrates.

C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants
and surfaces adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions
affecting joint sealant performance. Do not proceed with installation of joint sealants
until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with recommendations of joint sealant manufacturer and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion
of joint sealant, including dust, paints (except for permanent, protective
coatings tested and approved for sealant adhesion and compatibility by
sealant manufacturer), old joint sealants, oil, grease, waterproofing, water
repellents, water, surface dirt, and frost.

2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar porous joint
substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or
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a combination of these methods to produce a clean, sound substrate capable
of developing optimum bond with joint sealants. Remove loose particles
remaining from above cleaning operations by vacuuming or blowing out
joints with oil-free compressed air.

3. Remove laitance and form release agents from concrete.
4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and

other nonporous surfaces with chemical cleaners or other means that do not
stain, harm substrates, or leave residues capable of interfering with adhesion of
joint sealants.

B. Joint Priming:  Prime joint substrates where indicated or where recommended by
joint sealant manufacturer based on preconstruction joint sealant-substrate tests or
prior experience. Apply primer to comply with joint sealant manufacturer’s
recommendations. Confine primers to areas of joint sealant bond; do not allow
spillage or migration onto adjoining surfaces.

C. Masking Tape: Use masking tape where required to prevent contact of sealant with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact
or by cleaning methods required to remove sealant smears. Remove tape immediately
after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint sealant manufacturer’s printed installation instructions applicable
to products and applications indicated, except where more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations of ASTM C 1193 for use of
joint sealants as applicable to materials, applications, and conditions indicated.

C. Installation of Sealant Backings: Install sealant backings to comply with the following
requirements:

1. Install joint fillers of type indicated to provide support of sealants during
application and at position required to produce the cross-sectional shapes
and depths of installed sealants relative to joint widths that allow optimum
sealant movement capability.
a. Do not leave gaps between ends of joint fillers.
b. Do not stretch, twist, puncture, or tear joint fillers.
c. Remove absorbent joint fillers that have become wet prior to sealant

application and replace with dry material.

D. Installation of Sealants: Install sealants by proven techniques that result in sealants directly
contacting and fully wetting joint substrates, completely filling recesses provided for
each joint configuration, and providing uniform, cross-sectional shapes and depths
relative to joint widths that allow optimum sealant movement capability. Install sealants
at the same time sealant backings are installed.

E. Tooling of Nonsag Sealants: Immediately after sealant application and prior to
time skinning or curing begins, tool sealants to form smooth, uniform beads of
configuration indicated, to eliminate air pockets, and to ensure contact and adhesion of
sealant with sides of joint. Remove excess sealants from surfaces adjacent to joint. Do
not use tooling agents that discolor sealants or adjacent surfaces or are not approved
by sealant manufacturer.

1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless
otherwise indicated.
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3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses
by methods and with cleaning materials approved by manufacturers of joint sealants
and of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with
contaminating substances or from damage resulting from construction operations or
other causes so that they are without deterioration or damage at time of Substantial
Completion. If, despite such protection, damage or deterioration occurs, cut out and
remove damaged or deteriorated joint sealants immediately so that and installations
with repaired areas are indistinguishable from original work.

3.6 ELASTOMERIC SEALANT DATA

A. ELASTOMERIC JOINT SEALANT DATA: Elastomeric Joint Sealant Designation: ES-1

Base Polymer: Urethane.
Type: S (single component).
Grade: P (pourable).
Class: 25.
Use Related to Exposure: T (traffic).
Uses Related to Joint Substrates: M, A, and, as applicable to joint substrates indicated.
Use O Joint Substrates: Galvanized steel, brick, concrete, ceramic tile, and wood.

B. ELASTOMERIC JOINT SEALANT DATA: Elastomeric Joint Sealant Designation: ES-2

Base Polymer: Urethane.
Type: M (multi component).
Grade: NS (nonsag).
Class: 25.
Additional Movement Capability: 50 percent movement in extension and 50 percent in compression
for a total of 100 percent movement.
Use Related to Exposure: NT (nontraffic).
Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates indicated, O.
Use O Joint Substrates: Coated glass, color anodized aluminum, aluminum coated with a high-
performance coating, galvanized steel, brick, ceramic tile, and wood.

C. ELASTOMERIC JOINT SEALANT DATA: Elastomeric Joint Sealant Designation: ES-3

Base Polymer: Neutral-curing
silicone. Type: S (single component).
Grade: NS (nonsag).
Class: 25.
Additional Movement Capability: 50 percent movement in extension and 50 percent in compression
for a total of 100 percent movement.
Use Related to Exposure: NT (nontraffic).
Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates indicated, O.
Use O Joint Substrates: Coated glass, color anodized aluminum, aluminum coated with a high-
performance coating, brick, and ceramic tile.
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D. ELASTOMERIC JOINT SEALANT DATA: Elastomeric Joint Sealant Designation: ES-4

Base Polymer: Acid-curing silicone. Type: S (single component).
Grade: NS
nonsag). Class:
25.
Use Related to Exposure: NT (nontraffic).
Uses Related to Joint Substrates: G, A, and, as applicable to joint substrates indicated, O.
Use O Joint Substrates: Coated glass, color anodized aluminum, aluminum coated with a high-
performance coating, galvanized steel, brick, and ceramic tile.

JOINT SEALANT SCHEDULE

DESIGNATION
ON DATA SHEET

JOINT SEALERS DESCRIPTION OF JOINT
CONSTRUCTION AND LOCATION
WHERE SEALANT IS TYPICALLY
APPLIED*.

ES1 One-Part Pourable
Urethane Sealant

Exterior and interior joints in horizontal
surfaces of concrete; between metal and
concrete, mortar and masonry.

ES2 Multi-Part Nonsag Urethane
Sealant

Exterior and interior joints in vertical
surfaces of concrete and masonry; between
metal and concrete or mortar; interior and
exterior perimeter joints of metal frames in
exterior walls; exterior overhead joints,
exterior insulation and finish system joints.

ES3 One-Part Neutral Cure
Silicone Sealant

Exposed joints at aluminum entrance
framing systems.

ES4 One-Part Mildew-Resistant
Silicone Sealant

Interior joints in vertical surfaces of ceramic
tile in toilet rooms, and perimeter of
plumbing fixture/ceramic tile joints.

LS Latex Modified Silicone Exterior joints in field-painted vertical and
overhead surfaces.

LS1 Acrylic-Emulsion Sealant Interior joints in field-painted vertical and
overhead surfaces at perimeter of hollow
metal door frames; in gypsum drywall,
concrete, and concrete masonry; and all
other interior joints not indicated otherwise.

* Install sealant indicated in joints fitting descriptions and locations listed as well as in locations
Drawing designations indicated below.

NOTE: Keynote designation for sealant is 07901-A0. The type is to be determined by the descriptions
indicated above. The keynote designation for caulk is 07901-CO and is to be type LS, acrylic-emulsion
indicated above.

END OF SECTION 07901
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SECTION 08111 - STANDARD STEEL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions  of  Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format flRed Book°,
Supplemental and Special Provisions apply to this section where applicable.

1.2 SUMMARY

A. This Section includes the following products manufactured in accordance with SDI
Recommended Standards:

1. Doors: Seamless, hollow or composite construction standard steel doors for interior
and exterior locations.

2. Frames: Pressed steel frames for doors, transoms, sidelights, interior glazed
panels, and other interior and exterior openings of following type:
a. Welded unit type.

3. Assemblies: Provide thermal rated (insulated) doors where indicated.

4. Provide factory primed doors and frames to be field

painted. B. Related work specified elsewhere:

1. Building in of anchors and grouting of frames in masonry construction is specified
in Division 4.

2. Door hardware is specified in another Division 8 Section.
3. Field priming and painting of doors and frames is specified in Division 9 Section

"Painting."

1.3 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for each type of door and frame specified, including details of
construction, materials, dimensions, hardware preparation, core, label compliance, sound
ratings, profiles, and finishes.

C. Shop drawings showing fabrication and installation of standard steel doors and frames.
Include details of each frame type, elevations of door design types, conditions at
openings, details of construction, location and installation requirements of door and
frame hardware and reinforcements, and details of joints and connections. Show
anchorage and accessory items.

1. Provide schedule of doors and frames using same reference numbers for details
and openings as those on contract drawings.
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1.4 QUALITY ASSURANCE

A. Provide doors and frames complying with Steel Door   Institute "Recommended
Specifications Standard Steel Doors and Frames" ANSI/SDI-100 and as herein specified.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver doors and frames cardboard-wrapped or crated to provide protection during transit
and job storage. Provide additional protection to prevent damage to finish of
factory-finished doors and frames.

B. Inspect doors and frames upon delivery for damage. Minor damages may be repaired
provided refinished items are equal in all respects to new work and acceptable to Architect;
otherwise, remove and replace damaged items as directed.

C. Store doors and frames at building site under cover. Place units on minimum 102 mm high
wood blocking. Avoid use of non-vented plastic or canvas shelters which could create
humidity chamber. If cardboard wrapper on door becomes wet, remove carton immediately.
Provide 6 mm spaces between stacked doors to promote air circulation.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Hot-Rolled Steel Sheets and Strip: Commercial quality carbon steel, pickled and oiled,
complying with ASTM A 569 and ASTM A 568.

B. Cold-Rolled Steel Sheets: Commercial quality carbon steel, complying with ASTM A 366
and ASTM A 568.

C. Galvanized Steel Sheets: Zinc-coated carbon steel sheets of commercial quality, complying
with ASTM A 526, or drawing quality, ASTM A 642, hot dipped galvanized in accordance
with ASTM A 525, with A60 or G60 coating designation, mill phosphatized.

D. Supports and Anchors: Fabricate of not less than 18-gage sheet steel; galvanized where
used with galvanized frames.

E. Inserts, Bolts, and Fasteners: Manufacturer’s standard units. Where items are to be built
into exterior walls, hot-dip galvanize in compliance with ASTM A 153, Class C or D as
applicable.

2.2 DOORS

A. Provide metal doors of SDI grades and models specified below or as indicated on drawings
or schedules:

1. Exterior and Interior Doors: ANSI/SDI-100, Grade III, extra heavy-duty, Model 4,
minimum 16-gage galvanized steel faces.
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2.4 FRAMES

A. Provide metal frames for doors, transoms, sidelights, borrowed lights, and other openings,
of types and styles as shown on drawings and schedules. Conceal fastenings, unless
otherwise indicated. Fabricate frames of minimum 14-gage cold-rolled steel.

1. Fabricate frames with mitered or coped corners, welded construction for all
applications.

2. Form exterior frames from galvanized steel.

B. Door Silencers: Except on weather-stripped frames, drill stops to receive 3 silencers on
strike jambs of single-door frames and 2 silencers on heads of double-door frames.

C. Plaster Guards: Provide minimum 26-gage steel plaster guards or mortar boxes at back of
hardware cutouts where mortar or other materials might obstruct hardware operation and
to close off interior of openings.

1. Frames with Geared Hinges: Spot adhere 19 x 38 wood furring strip at grouted
frames.

2.5 FABRICATION

A. Fabricate steel door and frame units to be rigid, neat in appearance and free from defects,
warp or buckle. Wherever practicable, fit and assemble units in manufacturer’s plant.
Clearly identify work that cannot be permanently factory- assembled before shipment, to
assure proper assembly at project site. Comply with ANSI/SDI-100 requirements.

1. Internal Construction: Manufacturer’s standard honeycomb, polyurethane,
polystyrene, unitized steel grid, vertical steel stiffeners, or rigid mineral fiber core
with internal sound deadener on inside of face sheets where appropriate in
accordance with SDI standards.

2. Clearances: Not more than 3 mm at jambs and heads except between
non-fire-rated pairs of doors not more than 6 mm. Not more than 19 mm at bottom.

B. Fabricate exposed faces of doors and panels, including stiles and rails of nonflush units,
from only cold-rolled steel.

C. Tolerances: Comply with SDI 117 "Manufacturing Tolerances Standard Steel Doors and
Frames."

D. Fabricate frames, concealed stiffeners, reinforcement, edge channels, louvers and moldings
from either cold-rolled or hot-rolled steel.

E. Fabricate exterior doors, panels, and frames from galvanized sheet steel in accordance with
SDI-112. Close top and bottom edges of exterior doors as integral part of door construction
or by addition of minimum 16-gage inverted steel channels.

F. Exposed Fasteners: Unless otherwise indicated, provide countersunk flat or oval heads for
exposed screws and bolts.
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G. Thermal-Rated (Insulating) Assemblies: At exterior locations and elsewhere as shown or
scheduled, provide doors fabricated as thermal insulating door and frame assemblies and
tested in accordance with ASTM C 236 or ASTM C 976 on fully operable door assemblies.

1. Unless otherwise indicated, provide thermal-rated assemblies with a Coefficient of
Heat Transfer of 2.328 W/(m2 k) or better.

H. Hardware Preparation: Prepare doors and frames to receive mortised and concealed
hardware in accordance with final Door Hardware Schedule and templates provided by
hardware supplier. Comply with applicable requirements of ANSI A115 Series
Specifications for door and frame preparation for hardware.

1. Frames with Geared Hinges: Spot adhere 19 mm x 38 mm wood furring strip at
grouted frames.

I. Reinforce doors and frames to receive surface-applied hardware. Drilling and tapping for
surface-applied hardware may be done at project site.

J. Locate hardware as indicated on final shop drawings or, if not indicated, in accordance with
"Recommended Locations for Builder’s Hardware on Standard Steel Doors and Frames,"
published by Door and Hardware Institute.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install standard steel doors, frames, and accessories in accordance with final shop
drawings, manufacturer’s data, and as herein specified.

B. Placing Frames: Comply with provisions of SDI-105 "Recommended Erection Instructions
For Steel Frames," unless otherwise indicated.

1. Place frames prior to construction of enclosing walls and ceilings. Set frames
accurately in position, plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is completed, remove temporary braces
and spreaders leaving surfaces smooth and undamaged.

2. In masonry construction, locate 3 wall anchors per jamb adjacent to hinge location
on hinge jamb and at corresponding heights on strike jamb. Acceptable anchors
include masonry wire anchors and masonry Tee anchors.

C. Door Installation: Fit hollow metal doors accurately in frames, within clearances specified
in ANSI/SDI-100.

3.2 ADJUST AND CLEAN

A. Immediately after erection, sand smooth any rusted or damaged areas and ready for
application of primer.

B. Final Adjustments: Check and readjust operating hardware items, leaving steel doors and
frames undamaged and in complete and proper operating condition.

END OF SECTION 08111
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SECTION 08411 - ALUMINUM ENTRANCES

PART 1  GENERAL

1.01 RELATED REQUIREMENTS

A. Section 07901 - Joint Sealants:  Perimeter sealant and back -up materials.

B. Section 08801 - Glazing:  Glass and glazing accessories.

1.02 PERFORMANCE REQUIREMENTS

A. Design and size components to withstand the following load requirements without
damage or permanent set, when tested in accordance with ASTM E 330, using loads 1.5
times the design wind loads and 10 second duration of maximum load.

1. Member Deflection:  Limit member deflection to flexure limit of glass in any
direction, with full recovery of glazing materials.

B. Movement:  Accommodate movement between storefront and perimeter framing and
deflection of lintel, without damage to components or deterioration of se als.

C. Air Infiltration:  Limit air infiltration through assembly to 0.06 cu ft/min/sq ft (0.3 L/s/sq m)
of wall area, measured at a reference differential pressure across assembly of 1.57 psf
(75 Pa) as measured in accordance with ASTM E 283.

D. Water Leakage:  None, when measured in accordance with ASTM E 331 with a test
pressure difference of 2.86 lbf/sq ft (140 Pa).

E. System Internal Drainage:  Drain to the exterior by means of a weep drainage network
any water entering joints, condensation occurring in glazing channel, and migrating
moisture occurring within system.

F. Expansion/Contraction:  Provide for expansion and contraction within system
components caused by cycling temperature range of 170 degrees F (95 degrees C) over
a 12 hour period without causing detrimental effect to system components, anchorages,
and other building elements.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate system dimensions, framed opening requireme nts and
tolerances, affected related Work, expansion and contraction joint location and details,
and field welding required.

C. Design Data:  Provide framing member structural and physical characteristics,
engineering calculations, dimensional limitations.

1.04 QUALITY ASSURANCE

A. Designer Qualifications:  Design structural support framing components under direct
supervision of a Professional Structural Engineer experienced in design of this Work and
licensed in Utah.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW -10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or
sprayed coatings that bond to aluminum when exposed to sunlight or weather.

1.06 FIELD CONDITIONS
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Kawneer Company, Inc.; Product 451T Thermal Framing.

B. Other Acceptable Manufacturers:

1. United States Aluminum Corp:  www.usalum.com.
2. Vistawall Architectural Products:  www.vistawall.com.
3. Substitutions:  Not permitted.

2.02 COMPONENTS

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing
members with infill, and related flashings, anchorage and attachment devices.

1. Finish:  Class I color anodized  ̄Dark Bronze.

B. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.

1. Glazing stops:  Flush.
2. Cross-Section:  2 x 4-1/2 inch (50.8 x 114.3 mm) nominal dimension.
3. Structurally Reinforced Members:  Extruded aluminum with internal

reinforcement of structural steel member.

C. Doors:  Glazed aluminum.

1. Thickness:  1-3/4 inches (43 mm).
2. Top Rail:  3-1/2 inches (88.9 mm) wide.
3. Vertical Stiles:  3-1/2 inches (88.9 mm) wide.
4. Bottom Rail:  6-1/2 inches (165.1 mm) wide.
5. Glazing Stops:  Square.
6. Finish:  Same as storefront.

2.03 MATERIALS

A. Extruded Aluminum:  ASTM B 221 (ASTM B 221M).

B. Structural Steel Sections:  ASTM A 36/A 36M; galvanized in accordance  with
requirements of ASTM A 123/A 123M.

C. Fasteners:  Stainless steel.

D. Concealed Flashings:  0.018 inch (0.5 mm) thick stainless steel.

E. Perimeter Sealant:  Specified in Section 07901.

F. Glass:  As specified in Section 08801.

G. Glazing Accessories:  As specified in Section 08801.

H. Touch-Up Primer for Galvanized Steel Surfaces:  SSPC -Paint 20, zinc rich.

2.04 FINISHES

A. Class I Color Anodized Finish  ̄Dark Bronze:  AAMA 611 AA-M12C22A41 Dark Bronze
anodic coating not less than 0.7 mils (0.018 mm ) thick.

2.06 FABRICATION

A. Fabricate components with minimum clearances and shim spacing around perimeter of
assembly, yet enabling installation and dynamic movement of perimeter seal.

www.usalum.com
www.vistawall.com
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B. Accurately fit and secure joints and corners.  Make joints flush , hairline, and
weatherproof.

C. Prepare components to receive anchor devices.  Fabricate anchors.

D. Coat concealed metal surfaces that will be in contact with cementitious materials or
dissimilar metals with bituminous paint.

E. Arrange fasteners and attachments to conceal from view.

F. Reinforce components internally for door hardware.

G. Reinforce framing members for imposed loads.

H. Finishing:  Apply factory finish to all surfaces that will be exposed in completed
assemblies.

1. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in
completed assemblies, including joint edges.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install wall system in accordance with manufacturer’s instructions.

B. Attach to structure to permit sufficie nt adjustment to accommodate construction
tolerances and other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building
structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimen sional
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight
dam.

G. Coordinate attachment and seal of perimeter air and vapor barrier materials.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

I. Install glass in accordance with Section 08801, using glazing method required to ach ieve
performance criteria.

J. Install perimeter sealant in accordance with Section 07901.

K. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.02 CLEANING

A. Remove protective material from pre -finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft,
clean wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean.

C. Remove excess sealant by method acceptable to sealant  manufacturer.

END OF SECTION 08411



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

ALUMINUM WINDOWS       08520-1

SECTION 08520 - ALUMINUM WINDOWS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format –Red Book†,
Supplemental and Special Provisions apply to this section where applicable.

1.2 SUMMARY

A. This Section includes heavy commercial-grade aluminum window units of the performance
class indicated. Window types required include:

1. Fixed windows.

1.3 DEFINITIONS

A. Performance class number included as part of the window designation system is the
actual design pressure in Pascals or Newtons per square meter used to determine the
structural test pressure and water test pressure.

1. Structural test pressure, windload test, is equivalent to 150 percent of the design
pressure.

2. Water leakage resistance test pressure is equivalent to 15 percent of the design
pressure with 137 Pa (N/m2) as a minimum.

1.4 SYSTEM PERFORMANCE REQUIREMENTS

A. General: Provide aluminum window units that comply with performance
requirements specified, as demonstrated by testing manufacturer’s corresponding
stock systems according to test methods indicated.

B. Design Requirements: Comply with structural performance, air infiltration, and water
penetration requirements indicated in AAMA 101 for type, grade, and performance class
of window units required.

1. Design wind velocity at the project site is 145 Km/h.

C. Testing: Test each type and size of required window unit through a recognized
independent testing laboratory or agency, in accordance with ASTM E 330 for
structural performance, with ASTM E 283 for air infiltration, and with both ASTM E 331
and ASTM E 547 for water penetration. Provide certified test results.

1. Structural Performance: Provide window units with no failure or
permanent deflection in excess of 0.4 percent of any member’s span after
removal of the imposed load, for a positive (inward) and negative (outward)
test pressure of 1436
Pa (N/m2)
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2. Air Infiltration: Provide units with air infiltration rate of not more than .0105 m3/hr
per .095m2 of operable sash joint for an inward test pressure of 75 Pa (N/m2).

3. Water Penetration: Provide units with no water penetration as defined in the test
method at an inward test pressure of 15 percent of the design pressure.

4. Condensation Resistance: Where window units  are indicated to be of
"thermal-break construction," provide units that have been tested for thermal
performance in accordance with AAMA 1503.1 showing a condensation
resistance factor (CRF) of 45.

5. Forced-Entry Resistance: Provide window units that comply with requirements for
Performance Level 10 when tested in accordance with ASTM F 588.

1.5 SUBMITTALS

A. General: Submit the following in accordance with Conditions of the Contract and Division 1
Specification Sections.

1. Product data for each type of window required, including:
a. Construction details and fabrication methods.
b. Profiles and dimensions of individual components.
c. Data on hardware, accessories, and finishes.
d. Recommendations for maintenance and cleaning of exterior surfaces.

2. Shop drawings for each type of window required. Include information not fully
detailed in manufacturer’s standard product data and the following:
a. Layout and installation details, including anchors.
b. Elevations of continuous work at 1:50 scale and typical window

unit elevations at 1:20 scale.
c. Full-size section details of  typical composite members, inclu ding

reinforcement.
d. Glazing.
e. Accessories.

3. Samples for Initial Color Selection: Submit samples of each specified finish on
305 mm long sections of window members. Where finishes involve normal
color variations, include sample sets showing the full range of variations
expected.

4. Samples for Verification Purposes: The Engineer reserves the right to require
additional samples, that show fabrication techniques and workmanship, and design
of hardware and accessories.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer who has completed installation
of aluminum windows similar in design and extent to those required for the project and
whose work has resulted in construction with a record of successful in-service
performance.

B. Standards: Requirements for aluminum windows, terminology and standards of
performance, and fabrication workmanship are those specified and recommended in AAMA
101 and applicable general recommendations published by AAMA.
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C. Single-Source Responsibility: Provide aluminum window units from one source and
produced by a single manufacturer.

1. Provide window units by some manufacturer as storefront system.

D. Design Concept: The drawings indicate the size, profiles, and dimensional requirements
of the aluminum window types required and are based on the specific type and model
indicated. Aluminum windows by other manufacturers may be considered provided
deviations in dimensions and profiles are minor and do not change the design concept as
judged by The Engineer. The burden of proof of equality is on the proposer.

1.7 PROJECT CONDITIONS

A. Field Measurements: Check actual window openings by accurate field measurement before
fabrication. Show recorded measurements on final shop drawings. Coordinate fabrication
schedule with construction progress to avoid delay of work.

1. Where  necessary,  proceed  with  fabrication  without  field measurements, and
coordinate fabrication tolerances to ensure proper fit of window units.

1.8 WARRANTY

A. Aluminum Window Warranty: Submit a written warranty, executed by the window
manufacturer, agreeing to repair or replace window units that fail in materials or
workmanship within the specified warranty period. Failures include but are not necessarily
limited to:

1. Structural failures including excessive deflection, excessive leakage, or air
infiltration.

2. Faulty operation of sash and hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.

B. Warranty Period: 3 years after the date of Substantial Completion.

C. The warranty shall not deprive the Owner of other rights or remedies that the Owner may
have under other provisions of the Contract Documents and is in addition to and runs
concurrent with other warranties made by the Contractor under requirements of the Contract
Documents.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Aluminum Extrusions: Provide alloy and temper recommended by the window manufacturer for
the strength, corrosion resistance, and application of required finish, but not less than
151,684,660 Pa (N/m2) ultimate tensile strength and not less than 1.575 mm thick at any
location for main frame and sash members.

B. Fasteners: Provide aluminum, nonmagnetic stainless steel, epoxy adhesive, or other
materials warranted by the manufacturer to be noncorrosive and compatible with aluminum
window members, trim, hardware, anchors, and other components of window units.
1. Reinforcement: Where fasteners screw-anchor into aluminum less than 3 mm

thick, reinforce the interior with aluminum or nonmagnetic stainless steel to receive
screw threads or provide standard noncorrosive pressed-in splined grommet nuts.
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2. Exposed Fasteners: Do not use exposed fasteners.

C. Anchors, Clips, andWindow Accessories: Fabricate anchors, clips, and window accessories
of aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel or iron complying
with the requirements of ASTM B 633; provide sufficient strength to withstand design
pressure indicated.

D. Compression-Type Glazing Strips and Weatherstripping: Unless otherwise indicated, and
at the manufacturer’s option, provide compressible stripping for glazing and
weatherstripping such as molded EPDM or neoprene gaskets complying with AAMA SG-1
or with ASTM D 2000 Designation 2BC415 to 3BC620, or molded PVC gaskets complying
with ASTM D 2287, or molded expanded EPDM or neoprene gaskets complying with ASTM
C 509, Grade 4.

E. Sealant: For sealants required within fabricated window units, provide type recommended
by the manufacturer for joint size and movement. Sealant shall remain permanently elastic,
nonshrinking, and nonmigrating. Comply with Division 7 Section "Joint Sealants" of these
specifications for selection and installation of sealants.

2.2 FIXED WINDOWS

A. Window Grade and Class: Comply with requirements of AAMA Grade and Performance
Class HC40.

2.3 FABRICATION

A. General: Fabricate aluminum window units to comply with indicated standards. Include a
complete system for assembly of components and anchorage of window units.

1. Provide units that are reglazable without dismantling sash or ventilator framing.

2. Prepare window sash for glazing.

B. Thermal-Break Construction: Fabricate window units with an integral concealed
low-conductance thermal barrier, located between exterior materials and window members
exposed on the interior, in a manner that eliminates direct metal-to-metal contact.

1. Provide thermal-break construction that has been in use for not less than 3 years,
has been tested to demonstrate resistance to thermal conductance and
condensation, and has been tested to show adequate strength and security of glass
retention.

2. Weepholes: Provide weepholes and internal passages to conduct infiltrating water
to the exterior.

3. Mullions: Provide mullions and cover plates as shown, matching window units,
complete with anchors for support to structure and installation of window units.
Allow for erection tolerances and provide for movement of window units due to
thermal expansion and building deflections, in the manner indicated.

4. Glazing Stops: Provide screw-applied or snap-on glazing stops, coordinated with
glass selection and glazing system indicated. Finish glazing stops to match window
units.
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2.4 FINISHES

A. General: Comply with NAAMM "Metal Finishes Manual" for recommendations relative to
application and designations of finishes.

B. Finish designations prefixed by "AA" conform to the system established by the Aluminum
Association for designating aluminum finishes.

C. Class I Color Anodized Finish:  AAMA 611 AA -M12C22A42 integrally colored anodic coating
not less than 0.7 mils (0.018 mm) thick; dark bronze.

PART 3 - EXECUTION

3.1 INSPECTION

A. Inspect openings before beginning installation. Verify that rough or masonry opening is
correct and the sill plate is level.

1. Masonry surfaces shall be visibly dry and free of excess mortar, sand, and other
construction debris.

2. Metal surfaces shall be dry; clean; free of grease, oil, dirt, rust and corrosion, and
welding slag; without sharp edges or offsets at joints.

3.2 INSTALLATION

A. Comply with manufacturer’s specifications and recommendations for installation of window
units, hardware, operators, and other components of the work.

B. Set window units plumb, level, and true to line, without warp or rack of frames or sash.
Provide proper support and anchor securely in place.

1. Separate aluminum and other corrodible surfaces from sources of corrosion or
electrolytic action at points of contact with other materials by complying with the
requirements specified under paragraph "Dissimilar Materials" in the Appendix to
AAMA 101.

C. Set sill members and other members in a bed of compound or with joint fillers or gaskets,
as shown, to provide weathertight construction. Refer to the "Joint Sealer" sections of
Division 7 for compounds, fillers, and gaskets to be installed concurrently with window units.
Coordinate installation with wall flashings and other components of the work.

3.3 CLEANING

A. Clean aluminum surfaces promptly after installation of windows. Exercise care to avoid
damage to protective coatings and finishes. Remove excess glazing and sealant
compounds, dirt, and other substances.

3.4 PROTECTION

A. Initiate and maintain protection and other precautions required through the remainder of the
construction period, to ensure that, except for normal weathering, window units will be free
of damage or deterioration at the time of Substantial Completion.

END OF SECTION 08520
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SECTION 08710 ¡ DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Commercial door hardware for the following:

a. Swinging doors.
b. Other doors to the extent indicated.

2. Cylinders for doors specified in other Sections.
3. Electrified door hardware.

B. Related Sections include the following:

1. Division 08 Section "Hollow Metal Doors and Frames" Division 08 Section "Aluminum-
Framed Entrances and Storefronts"

2. Division 08 Section "Flush Wood Doors"

C. Products furnished, but not installed, under this Section include the following.  Coordinating,
purchasing, delivering, and scheduling remain requirements of this Section.

1. Thresholds, weather stripping, and cylinders for locks specified in other Sections.

1.3 SUBMITTALS

A. Product Data:  Include construction and installation details, material descriptions, dimensions of
individual components and profiles, and finishes.

B. Samples for Verification:  For exposed door hardware of each type, in specified finish, full size.
Tag with full description for coordination with the door hardware sets.  Submit Samples before,
or concurrent with, submission of the final door hardware sets, if requested.

1. Samples will be returned to Contractor.  Units that are acceptable and remain
undamaged through submittal, review, and field comparison process may, after final
check of operation, be incorporated into the Work, within limitations of keying
requirements.

C. Qualification Data:  For Installer.

D. Product Test Reports:  Based on evaluation of comprehensive tests perfor med by manufacturer
and witnessed by a qualified testing agency, for locks, latches, and closers as requested.
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E. Maintenance Data:  For each type of door hardware to include in maintenance manuals.
Include final hardware and keying schedule.

F. Warranty:  Special warranty specified in this Section.

G. Door Hardware Sets:  Prepared by or under the supervision of Architectural Hardware
Consultant, detailing fabrication and assembly of door hardware, as well as procedures and
diagrams.  Coordinate the final door hard ware sets with doors, frames, and related work to
ensure proper size, thickness, hand, function, and finish of door hardware.

1. Format:  Use same scheduling sequence and format and use same door numbers as in
the Contract Documents.

2. Content:  Include the fol lowing information:

a. Identification number, location, hand, fire rating, and material of each door and
frame.

b. Type, style, function, size, quantity, and finish of each door hardware item.
c. Complete designations of every item required for each door or openin g including

name and manufacturer.
d. Fastenings and other pertinent information.
e. Location of each door hardware set, cross -referenced to Drawings, both on floor

plans and in door and frame schedule.
f. Explanation of abbreviations, symbols, and codes contained in schedule.
g. Mounting locations for door hardware.
h. Door and frame sizes and materials.
i. Description of each electrified door hardware function, including location,

sequence of operation, and interface with other building control systems.

1) Sequence of Operation:  Include description of component functions that
occur in the following situations:  authorized person wants to enter;
authorized person wants to exit; unauthorized person wants to enter;
unauthorized person wants to exit.

j. List of related door devices specified in other Sections for each door and frame.

3. Submittal Sequence:  Submit the final door hardware sets at earliest possible date,
particularly where approval of the door hardware sets must precede fabrication of other
work that is critical in Pro ject construction schedule.  Include Product Data, Samples,
Shop Drawings of other work affected by door hardware, and other information essential
to the coordinated review of the door hardware sets.

H. Keying Schedule:  Prepared by or under the supervision o f Architectural Hardware Consultant,
detailing Owner’s final keying instructions for locks.  Include schematic keying diagram and
index each key set to unique door designations.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained an d approved by lock manufacturer.

1. Installer’s responsibilities include supplying and installing door hardware and providing a
qualified Architectural Hardware Consultant available during the course of the Work to
consult with Contractor, Architect, and Owne r about door hardware and keying.

2. Installer shall have warehousing facilities in Project’s vicinity.
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
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4. Engineering Responsibility:  Preparation of data for electrified door hardware, including
Shop Drawings, based on testing and engineering analysis of manufacturer’s standard
units in assemblies similar to those indicated for this Project.

B. Architectural Hardware Consultant Qualifications:  A person who is currently certified by DHI as
an Architectural Hardware Consultant and who is experienced in providing consulting services
for door hardware installations that are comparable in material, design, and extent to that
indicated for this Project.

C. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer,
unless otherwise indicated.

1. Provide electrified door hardware from same  manufacturer as mechanical door hardware,
unless otherwise indicated.  Manufacturers that perform electrical modifications and that
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction
are acceptable.

D. Keying Conference:  Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."  In addition to
Owner, Construction Manager, Contractor, and Architect, conference participants shall also
include Installer’s Architectural Hardware Consultant and Owner’s Security Consultant.
Incorporate keying conference decisions into final keying schedule after reviewing door
hardware keying system including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each  area, degree of security required, and
plans for future expansion.

2. Preliminary key system schematic diagram.
3. Requirements for key control system.
4. Address for delivery of keys.

E. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock -up for door hardware delivered to
Project site.

B. Tag each item or package separately with identification related to the final door hardware sets,
and include basic installation instructions, templates, and necessary fasteners with each item or
package.

C. Deliver keys to Owner˜s Representative by registered mail or overnight package service.

1.6 COORDINATION

A. Coordinate layout and installation of recessed hardware with floor construction.  Cast anchoring
inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in
Division 03.

B. Templates:  Distribute door hardware templates for do ors, frames, and other work specified to
be factory prepared for installing door hardware.  Check Shop Drawings of other work to confirm
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that adequate provisions are made for locating and installing door hardware to comply with
indicated requirements.

C. Coordinate with aluminum entrance door supplier for door hardware installation.

1.7 WARRANTY

A. Special Warranty:  Manufacturer’s standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of operators and door hardware.
c. Deterioration of metals, metal finishes, and other materials be yond normal

weathering and use.

2. Warranty Period:  Three (3) years from date of Substantial Completion, except as follows:

a. Exit Devices:  Two (2) years from date of Substantial Completion.
b. Manual Closers:  Ten (10) years from date of Substantial Completion.

1.8 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions:  Furnish a comp lete set of specialized tools and
maintenance instructions as needed for Owner’s continued adjustment, maintenance, and
removal and replacement of door hardware.

B. Maintenance Service:  Beginning at Substantial Completion, provide six (6) months’ full
maintenance by skilled employees of door hardware In staller.  Include quarterly preventive
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and
adjusting as required for proper door hardware operation.  Provide parts and supplies same as
those used in the manufacture and installation of original products.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Products:
a. Finish:  Shall be US26D, unless otherwise noted.
b. Manufacture Standard:

1) Butts: Hager, McKinney, Stanley, Ives*
2) Locksets: Sargent 10 Line, Best 93K, FalconT Series*
3) Closers: Sargent 351, Dorma 8900 Series, Doromatic SC70 Series*
4) Exit Devices: Precision 2100, Sargent 8800, Monarch 18*
5) Trim: BBW, Rockwood, Hager, Ives*
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6) Weatherstrip: Pemko, Hager, National Guard*
7) Continuous Hinges:  HagerRoton, Markar, Ives*

B. Substitution requests will be made in accordance with Section 01631 Product Substitutions
requirements.

2.2 SCHEDULED HARDWARE

A. Requirements for design, grade, function, finish, size, an d other distinctive qualities of each type
of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.  Products
are identified by using hardware designation numbers of the following:

1. Manufacturer’s Product Designations:  The pr oduct designation and name of one
manufacturer are listed for each hardware type required for the purpose of establishing
minimum requirements.  Provide either the product designated or, where more than one
manufacturer is specified under the Article "Manu facturers" in Part 2 for each hardware
type, the comparable product of one of the other manufacturers that complies with
requirements.

2. ANSI/BHMA designations used elsewhere in this Section or in schedules to describe
hardware items or to define quality or  function are derived from the following standards.
Provide products complying with these standards and requirements specified elsewhere
in this Section.

a. Butts and Hinges:  ANSI A156.1.
b. Bored and Preassembled Locks and Latches:  ANSI/BHMA A156.2.
c. Exit Devices:  ANSI A156.3.
d. Door Controls - Closers:  ANSI A156.4.  180 degree swing only!
e. Auxiliary Locks and Associated Products:  ANSI/BHMA A156.5.
f. Architectural Door Trim:  ANSI A156.6.
g. Template Hinge Dimensions:  ANSI A156.7.
h. Door Controls - Overhead Holders:  ANSI A156.8.
i. Mortise Locks and Latches:  ANSI A156.13.
j. Closer Holder Release Devices:  ANSI A156.15.
k. Auxiliary Hardware:  ANSI A156.16.
l. Self-Closing Hinges and Pivots:  ANSI A156.17.
m. Materials and Finishes:  ANSI A156.18.

2.3 MATERIALS AND FABRICATION

A. Base Metals: Produce hardware units of basic metal and forming method indicated, using
manufacturer’s standard metal alloy, composition, temper, and hardness, but in no case of
lesser (commercially recognized) quality than specified for applicable hardware unit s by
applicable ANSI/BHMA A156 series standards for each type of hardware item and with
ANSI/BHMA A156.18 for finish designations indicated.  Do not furnish "optional" mat erials or
forming methods for those indicated, except as otherwise specified.

B. Fasteners:  Provide hardware manufactured to conform to published templates, generally
prepared for machine screw installation.  Do not provide hardware that has been prepared for
self-tapping sheet metal screws, except as specifically indicated.

C. Furnish screws for installation with each hardware item.  Provide Phillips flat -head screws
except as otherwise indicated.  Finish exposed (exposed under any condition) screws to match
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hardware finish or, if exposed in surfaces of other work, to match finish of this other  work as
closely as possible including "prepared for paint" surfaces to receive painted finish.

D. Provide concealed fasteners for hardware units that are exposed when door is closed except to
the extent no standard units of type specified are available with concealed fasteners.  Do not
use thru-bolts for installation where bolt head or nut on opposite face is exposed in other work
unless their use is the only means of reinforcing the work adequately to fasten the hardware
securely.  Where thru-bolts are used as a means of reinforcing the work, provide sleeves for
each thru-bolt or use sex screw fasteners.

2.4 HINGES, GENERAL

A. Quantity:  Provide the following, unless otherwise indicated:

1. Two Hinges:  For doors with heights up to 60 inches.
2. Three Hinges:  For doors with heights 61 to 90 inches.

B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into
wood doors and frames, provide only template -produced units.

C. Hinge Weight:  Unless otherwise indicated, provide the following:

1. Entrance Doors:  Heavy-weight hinges.
2. Doors with Closers:  Antifriction-bearing hinges.
3. Interior Doors:  Standard-weight hinges.

D. Hinge Base Metal:  Unless otherwise indicated, provide the following:

1. Exterior Hinges:  Stainless steel with stainless -steel pin.
2. Interior Hinges:  Steel with steel pin.
3. Hinges for Fire-Rated Assemblies:  Steel with steel pin.

E. Hinge Options:  Where indicated in door hardware sets or on Drawings:

1. Safety Stud:  Designed for stud in one leaf to engage hole in opposing leaf.
2. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove

in hinge pin, prevents removal of pin while door is closed; for outswinging doors.
3. Corners:  Square.

F. Fasteners:  Comply with the following:

1. Machine Screws:  For metal doors an d frames.  Install into drilled and tapped holes.
2. Wood Screws:  For wood doors and frames.
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors.

2.5 CONTINUOUS HINGES

A. Hinges shall be a geared continuous hinge utilizing a single gear section for the doo r leaf and a
separate gear section for the frame side of the door.   The door leaf and jamb leaf shall fully
mortised where scheduled, and full surface where scheduled..   Geared hinges are to be certified
to ANSI 156.25, Grade 2 and UL 10C tested and appr oved for 90 minutes.
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2.6 LOCKS, LATCHES, AND BOLTS

A. Strikes:  Provide manufacturer’s standard wrought box strike for each latch or lock bolt, with
curved lip extended to protect frame, finished to match hardware set, unless otherwise
indicated.

B. Lock Throw:  Provide 5/8-inch (16-mm) minimum throw of latch on pairs of doors.  Comply with
UL requirements for throw of bolts and latch bolts on rated fire openings.

C. Flush Bolt Heads:  Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or stainless
steel with minimum 12-inch- (300-mm-) long rod for doors up to 84 inches (2100 mm) in height.
Provide longer rods as necessary for doors exceeding 84 inches (2100 mm) in height.

2.7 KEYING REQUIREMENTS

A. General:  Supplier will meet with Owner to finalize keying requirem ents and obtain final
instructions in writing.

B. Review the keying system with the Owner and provide a new master, grandmaster or
great-grandmaster system.  If key pinning charts are required, owner to furnish charts to hardware
supplier.

C. Furnish temporary keyed cores for the construction period, and remove these when directed. The
construction cores remain property of the supplier and shall be returned to the supplier when they
are removed. Contractor shall install the permanent cores in the presence of the  owner˜s
representative.

D. Permanent Keys:  Secured shipment direct from point of origination to Owner˜s Representative

1. For estimate:  2 keys per change combination, 5 master keys per group, 5 grand -master
keys, 3 control keys.

2.8 PUSH/PULL UNITS

A. Exposed Fasteners:  Provide manufacturer’s standard exposed fasteners for installation, thru -
bolted.

2.9 CLOSERS

A. Accessibility Requirements:  Where handles, pulls, latches, locks and other operating devices
are indicated to comply with accessibility requirements, comply wit h the U.S. Architectural
Transportations Barriers Compliance Board˜s ˚Americans with Disabilities Act (ADA),
Accessibility Guidelines for Buildings and Facilities (ADAAG).¸

1. Comply with the following maximum opening -force requirements:

a. Interior, Non-fire-rated Hinged Doors:  5 lbf applied perpendicular to door.
b. Fire Doors:  Minimum opening force allowable by Authorities Having Jurisdiction

(AHJ).

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not
require more than 30 lbf to set door in motion and not more than 15lbf to open door to minimum
required width.
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C. All door exterior closers shall be tested to ANSI/BHMA A156.4 test requirements.  Cylinder shall
have been manufactured and in the marketplace for a minimum of 10 years

D. Size of Units:  Unless otherwise indicated, comply with manufacturer˜s written recommendations
for size of door closers depending on size of door, exposure to weather, and anticipated
frequency of use.  Provide factory sized closers, adjustable to meet field  conditions and
requirements for opening force.

E. Surface Closers:    BHMA A156.4 Grade 1.  Provide type of arm required for closer to be
located on non-public side of door, unless otherwise indicated.

1. Full rack-and-pinion type cylinder with removable non -ferrous cover.
2. ISO 2000 certified.  Units stamped with date -of-manufacture code.
3. Thru-bolts at wood doors unless doors are provided with closer blocking.  Non -sized,

non-handed, and adjustable.  Place closer inside building, stairs, and rooms.
4. Plates, brackets and special templating when needed for interface with particular header,

door and wall conditions and neighboring hardware.
5. Opening pressure:  Exterior doors 8.5 lb., interior doors 5 lb., labeled fire doors 15 lb.
6. Separate adjusting valves for closing speed, latching speed and backcheck, fourth valve

for delayed action where scheduled.
7. Heavy-duty arms at exterior doors scheduled with parallel arm units.
8. Exterior doors do not require seasonal adjustments in temperatures from 120 degrees F

to -30 degrees F, furnish data on request.
9. Non-flaming fluid will not fuel door or floor covering fires.

2.10 EXIT DEVICES/PANIC HARDWARE

A. General features:  BHMA A156.3, Grade 1.

B. Accessibility Requirements:  Where handles, pulls, latches, locks and other operating devices
are indicated to comply with accessibility requirements, comply with the U.S. Architectural
Transportations Barriers Compliance Board˜s ˚Americans with Disabilities Act (ADA),
Accessibility Guidelines for Buildings and Facilities (ADAAG).¸

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the
wrist and that operate with a force of not more than 5 lbf.

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not require
more than 15lbf to release the latch.  Locks shall not require use of a key, tool of special
knowledge for operation.

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to AHJ
for panic protection, based on testing according to UL 305.

1. Push-through touch pad design.  No exposed touch bar fasteners, no exposed cavities
when operated.  Return stroke fluid dampeners and rubber bottoming dampeners, plus
anti-rattle devices.

2. No exposed screws to show through glass doors.
3. Non-handed basic device design with center case interchangeable with all functions, no

extra parts required to effect change of function.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

DOOR HARDWARE 08710 - 9

E. Specific features:

1. Non-Fire Rated Devices:  Hex Key Dogging.
2. Lever Trim:  Vandal resistant, forged brass or bronze escutcheon min .130¸ thickness,

match lockset lever design.
3. Fire-Labeled Devices: UL label indicating ˚Fire Exit Hardware¸.  Vertical rod devices less

bottom rod (LBR) unless otherwise scheduled.
4. Electrically Operated Devices: Single manufacturer source for electric latch retraction

devices, electrically controlled trim, power transfers, power supplies, monitoring switches
and controls.

5. Provide all shim kits and filler plates to allow flush mounting of exit devices on all types of
doors used in this project.

6. Removable Mullions:  Removable w ith single turn of building key.  Securely reinstalled
without need for key.

2.11 TRIM AND STOPS

A. Kick plates, mop plates, and armor plates, shall be .050 gauge with 32D finish. Kick plates to be
10¸ high, mop plates to be 5¸ high.  All plates shall be two (2) inches less full width of door.

B. Push plates, pull plates, door pulls, and miscellaneous door trim shall be shown in the hardware
schedule.

C. Doorstops shall be furnished for all doors to prevent damage to doors or hardware from striking
adjacent walls or fixtures.  Wall stops are preferred.  Floor stops are used only where noted in
hardware schedule. Where conditions prohibit the use wall type stops, furnish overhead stops
either surface mounted or concealed as noted in hardware sets.

2.12 WEATHERSTRIPPING AND SEALS

A. General:  Provide continuous weatherstripping on exterior doors and smoke, light, or sound
seals on interior doors where indicated or scheduled.  Provide noncorrosive fasteners for
exterior applications and elsewhere as indicated.

2.13 THRESHOLDS

A. General: Except as otherwise indicated, provide standard metal threshold unit of type, size, and
profile as shown or scheduled.

2.14 HARDWARE FINISHES

A. Match items to the manufacturer’s standard color and texture finish for the latch and locksets (or
push-pull units if no latch or lock sets).

B. Provide finishes that match those established by BHMA or, if none established, match the
Architect’s sample.
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C. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness,
and other qualities complying with manufacturer’s standards, but in no case less than specified
by referenced standards for the applicable units of hardware.

D. The designations used in schedules and elsewhere to indicate hardware finishes are those
listed in ANSI/BHMA A156.18, "Materials and Finishes," including coordination with the
traditional U.S. finishes shown by certain manufacturers for their products.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and frames, with Installer present, for compliance with requirements for
installation tolerances, labeled fire door assembly construction, wall and floor co nstruction, and
other conditions affecting performance.

B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections
before electrified door hardware installation.

C. Proceed with installation only after unsatisfactory con ditions have been corrected.

3.2 PREPARATION

A. Steel Doors and Frames:  Comply with DHI A115 Series.

1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to
ANSI A250.6.

B. Wood Doors:  Comply with DHI A115-W Series.

3.3 INSTALLATION

A. Mounting Heights:  Mount door hardware units at heights indicated, as  follows, unless otherwise
indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames:  DHI’s "Recommended Locations for Architectural
Hardware for Standard Steel Doors and Frames ."

2. Custom Steel Doors and Frames:  DHI’s "Recommended Locations for Builders’
Hardware for Custom Steel Doors and Frames."

3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

B. Install each door hardware item to comply with manufacturer’s written instructions.  Where
cutting and fitting are required to install door hardware onto or into surfaces that are later to be
painted or finished in another way, coordinate removal, storage, and reinstallation of surface
protective trim units with finishing work specified in Division 09 Sections.  Do not install surface -
mounted items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachmen t
substrates as necessary for proper installation and operation.
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2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space
fasteners and anchors according to industry standards.

C. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying
with requirements specified in Division 07 Section "Joint Sealants."

3.4 ADJUSTING

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to
operate as intended.  Adjust door control devices to compensate for final operation of heating
and ventilating equipment and to comply with referenced accessibility requirements.

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely
from an open position of 30 degrees.

2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage
lock bolt.

3. Door Closers:  Unless otherwise required by authorities having juri sdiction, adjust sweep
period so that, from an open position of 70 degrees, the door will take at least 3 seconds
to move to a point 3 inches (75 mm) from the latch, measured to the leading edge of the
door.

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion,
Installer’s Architectural Hardware Consultant shall examine a nd readjust, including adjusting
operating forces, each item of door hardware as necessary to ensure function of doors, door
hardware, and electrified door hardware.

3.5 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.

3.6 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner’s maintenance personnel to
adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01
Section "Demonstration and Training."
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DOOR HARDWARE SETS
HW SET: 01

1 HARDWARE BY GATE MFG
1 GATE STOP
2 HIGH CAPACITY HINGES SERIES 5¸

HW SET: 02
D101B

3 EA HINGE A2112 NRP 630 ANS
1 EA STOREROOM LOCK F86-1 626 ANS
1 EA SURFACE CLOSER C02021 PT1 & 4C 689 ANS
1 EA KICK PLATE J102 B4E 10" X 2" LDW 630 ANS
1 EA WALL STOP L02101 (CONVEX) 626 ANS
1 SET SEALS 700SA OR EQUAL AL NGP
1 EA DOOR SWEEP 601A OR EQUAL AL NGP
1 EA THRESHOLD J12130 (WIDTH VARIES MATCH JAMB DEPTH) AL ANS
1 EA LOCK GUARD 630

HW SET: 03
103A D102A D113A D113B

3 EA HINGE A2112 NRP 630 ANS
1 EA STOREROOM LOCK F86-1 626 ANS
1 EA SURFACE CLOSER C02021 PT1 & 4C / REG ARM 689 ANS
1 EA KICK PLATE J102 B4E 10" X 2" LDW 630 ANS
1 EA WALL STOP L02101 (CONVEX) 626 ANS
3 EA SILENCER GRY

HW SET: 04
104A D111A

3 EA HINGE A2112 NRP 630 ANS
1 EA DEADLOCK E21422 626 ANS
1 EA PUSH PLATE J301 6" X 16" B4E 630 ANS
1 EA PULL PLATE J405 4" X 16" B4E 630 ANS
1 EA KICK PLATE J102 B4E 10" X 2" LDW 630 ANS
1 EA WALL STOP L02101 (CONVEX) 626 ANS
3 EA SILENCER GRY
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HW SET: 05
108A 109A D107A

3 EA HINGE A2112 NRP 630 ANS
1 EA PRIVAY W/ INDICATOR F15-2 626 ANS
1 EA KICK PLATE J102 B4E 10" X 2" LDW 630 ANS
1 EA WALL STOP L02101 (CONVEX) 626 ANS
1 EA DBL WARDROBE HOOK 626
3 EA SILENCER GRY

HW SET: AL-01
D105A D110A

1 EA CONTINUOUS HINGE 628
1 EA PANIC DEVICE TYPE 1, 08 630 ANS
1 EA RIM CYLINDER E09221 626 ANS
1 EA SURFACE CLOSER C02021 PT1 & 4C 689 ANS
1 EA OVERHEAD STOP CO1541 630 ANS
1 THRESHOLD AND PERIMETER SEALS BY DOOR

MFG

END OF SECTION 08710
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SECTION 08800 � GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass.

B. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS

A. Section 07260 - Weather Barriers.

B. Section 07250 - Weather Barriers.

C. Section 07900 - Joint Sealers:  Sealant and back-up material.

D. Section 07901 - Joint Sealers:  Sealant and back -up material.

E. Section 08410 - Metal-Framed Storefronts.

F. Section 08411 - Aluminum Entrances.

G. Section 08520 - Aluminum Windows:  Glazed windows.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.

B. ASTM C 864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005.

C. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants; 2005.

D. ASTM C 1036 - Standard Specification for Flat Glass; 2006.

E. ASTM C 1048 - Standard Specification for Heat -Treated Flat Glass--Kind HS, Kind FT Coated
and Uncoated Glass; 2004.

F. ASTM C 1172 - Standard Specification for Laminated  Architectural Flat Glass; 2003.

G. ASTM C 1193 - Standard Guide for Use of Joint Sealants; 2005a.

H. ASTM E 1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2007.

I. ASTM E 2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2002.

J. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2004.

K. GANA (SM) - FGMA Sealant Manual; Glass Association of North America; 1990.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics,
size limitations, special handling or installation requirements.

C. Product Data on Glazing Compounds:  Provide chemical, func tional, and environmental
characteristics, limitations, special application requirements.  Identify available colors.

D. Samples:  Submit two samples 12 x 12 inch (304.80 x 304.80 mm) in size of glass units,
showing coloration and design.
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E. Manufacturer’s Certificate:  Certify that sealed insulated glass meets or exceeds specified
requirements.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA Glazing Manual and FGMA Sealant Manual for glazing
installation methods.

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 50 degrees F (10 degrees C).

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.07 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Sealed Insulating Glass Units:  Provide a five (5) year warranty to include coverage for seal
failure, interpane dusting or misting, including replacement of failed units.

C. Laminated Glass:  Provide a five (5) yea r warranty to include coverage for delamination,
including replacement of failed units.

PART 2  PRODUCTS

2.01 GLAZING TYPES

A. Type A - Sealed Insulating Glass Units:  Vision glazing, low -E.
1. Application(s):  All exterior glazing unless otherwise indicat ed.
2. Outboard Lite:  Annealed float glass, 1/4 inch (6 mm) thick, minimum.

a. Tint:  Light Gray.
3. Inboard Lite:  Annealed float glass, 1/4 inch (6 mm) thick.

a. Tint:  None (clear).
4. Total Thickness:  1 inch (25 mm).
5. Total Visible Light Transmittance:  27 percent, nominal.
6. Total Solar Heat Gain Coefficient:  24 percent, nominal.
7. Glazing Method:  Gasket glazing.

B. Type B - Sealed Insulating Glass Units:  Spandrel glazing.
1. Application:  Exterior glazing where indicated.
2. Outboard Lite:  Annealed float glass, 1/4 inch (6 mm) thick, minimum.

a. Tint:  Gray.
3. Inboard Lite:  Heat-strengthened float glass, 1/4 inch (6 mm) thick.

a. Opacifier Color:  Warm Gray.
4. Total Thickness:  1 inch (25 mm).
5. Glazing Method:  Gasket glazing.

C. Type C - Sealed Insulating Glass Units:  Safety glazing:
1. Applications:

a. Glazed lites in exterior doors.
b. Glazed sidelights and panels next to doors.
c. Other locations required by applicable federal, state, and local codes and regulations.
d. Other locations indicated on the drawings.

2. Type:  Same as other vision glazing except use fully tempered float glass for both outboard
and inboard lites.

D. Type D - Single Safety Glazing:  Non-fire-rated.
1. Applications:  Provide this type of glazing in the foll owing locations:

a. Other locations indicated on the drawings.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

GLAZING 08800 - 3

2. Type:  Laminated safety glass as specified.
3. Tint:  Clear.
4. Thickness:  1/4 inch (6 mm).

E. Type E - Obscure Glazing:  Translucent, showing shadows but not forms.
1. Application:  Locations indicated on the drawings.
2. Type:  Translucent glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch (6 mm), nominal.
5. Glazing Method:  Gasket glazing.

2.02 EXTERIOR GLAZING ASSEMBLIES

A. Structural Design Criteria:  Select type and thickness to withstan d dead loads and wind loads
acting normal to plane of glass at design pressures calculated in accordance with International
Building code.
1. Use the procedure specified in ASTM E 1300 to determine glass type and thickness.
2. Limit glass deflection to 1/200 or flexure limit of glass, whichever is less, with full recovery

of glazing materials.
3. Thicknesses listed are minimum.

B. Air and Vapor Seals:  Provide completed assemblies that maintain continuity of building
enclosure vapor retarder and air barrier :
1. In conjunction with vapor retarder and joint sealer materials described in other sections.
2. To maintain a continuous air barrier and vapor retarder throughout the glazed assembly

from glass pane to heel bead of glazing sealant.

2.03 GLASS MATERIALS

A. Float Glass:  All glazing is to be float glass unless otherwise indicated.
1. Annealed Type:  ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing

select).
2. Heat-Strengthened and Fully Tempered Types:  ASTM C 1048.
3. Tinted Types:  Color and performance characteristics as indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with specified requirements for wind

load design regardless of specified thickness.

B. Laminated Glass:  Float glass laminated in accordance w ith ASTM C 1172.
1. Laminated Safety Glass:  Comply with 16 CFR 1201 test requirements for Category II.
2. Plastic Interlayer:  0.060 inch (1.52 mm) thick, minimum.
3. Where fully tempered is specified or required, provide glass that has been tempered by t he

tong-less horizontal method.

C. Clear Float Glass (Type G1):  Clear, annealed.
1. Comply with ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing

select).

D. Safety Glass (Type G3):  Clear; heat strengthened.
1. Laminated with 0.060 inch (1.52 mm) thick plastic interlayer; comply with ASTM C 1172
2. Comply with 16 CFR 1201 test requirements for Category II.

E. Tinted Glass (Type G4):  Float type, heat strengthened, grey color.
1. Light transmittance of 27 percent, shading coefficien t of.24.

2.04 SEALED INSULATING GLASS UNITS

A. Sealed Insulating Glass Units:  Types as indicated above.
1. Durability:  Certified by an independent testing agency to comply with ASTM E 2190.
2. Edge Spacers:  Aluminum, bent and soldered corners.
3. Edge Seal:  Glass to elastomer with supplementary silicone sealant.
4. Purge interpane space with dry hermetic air.
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B. Edge Seal Construction:  Aluminum, bent and soldered corners.

2.05 GLAZING COMPOUNDS

A. Butyl Sealant:  Single component; Shore A hardness of 1 0 to 20; black color; non-skinning.

B. Silicone Sealant:  Single component; chemical curing; capable of water immersion without loss
of properties; non-bleeding, non-staining; ASTM C 920, Type S, Grade NS, Class 25, Uses M,
A, and G;  cured Shore A hardness of 15 to 25; color as selected.

2.06 GLAZING ACCESSORIES

A. Setting Blocks:   Neoprene, 80 to 90 Shore A durometer hardness, ASTM C 864 Option I.
Length of 0.1 inch for each square foot (25 mm for each square meter) of glazing or minimum 4
inch (100 mm) x width of glazing rabbet space minus 1/16 inch (1.5 mm) x height to suit glazing
method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness, ASTM C 864 Option I.
Minimum 3 inch (75 mm) long x one half the height of the glazing stop x thickness to suit
application, self adhesive on one face.

C. Glazing Tape:  Preformed butyl compound with integral resilient tube spacing device; 10 to 15
Shore A durometer hardness; coiled on release paper; black color.

D. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C 864 Option I; black color.

E. Glazing Clips:  Manufacturer’s standard type.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.

B. Prime surfaces scheduled to receive sealant.

C. Install sealants in accordance with ASTM C 1193 and FGMA Sealant Manual.

D. Install sealant in accordance with manufacturer’s instructions.

3.02 INSTALLATION - EXTERIOR/INTERIOR DRY METHOD (GASKET GLAZING)

A. Place setting blocks at 1/4 points with edge block no more than 6 inches (150 mm) from
corners.

B. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to
attain full contact.

C. Install removable stops without displacing glazing gasket; exert pressure for full continuous
contact.

3.03 CLEANING

A. Remove glazing materials from finish surfaces.

B. Remove labels after Work is complete.

C. Clean glass and adjacent surfaces.

3.04 PROTECTION

A. After installation, mark pane with an ’X’ by using removable plastic tape or paste.

END OF SECTION 08801
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SECTION 09255 - GYPSUM BOARD ASSEMBLIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format °Red Book–,
Supplemental and Special Provisions apply to this section where applicable.

1.2 SUMMARY

A. This Section includes the following:

1. Non-load-bearing steel framing members and suspension systems for gypsum
board assemblies.

2. Gypsum board assemblies attached to steel framing.

B. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 9 Section °Resilient Base and Accessories– for base to be applied to
partitions.

2. Division 9 Section "Painting–for finish material applied to gypsum assemblies.

1.3 DEFINITIONS

A. Gypsum Board Construction Terminology: Refer to ASTM C 11 and GA-505 for definitions
of terms related to gypsum board assemblies not defined in this Section or in other
referenced standards.

1.4 SUBMITTALS

A. General: Submit the following according to Conditions of the Contract and Division 1
Specification Sections.

B. Product data for each type of product specified.

C. Product certificates signed by manufacturers of gypsum board assembly components
certifying that their products comply with specified requirements.

1.5 QUALITY ASSURANCE

A. Single-Source Responsibility for Steel Framing: Obtain steel framing members for gypsum
board assemblies from a single manufacturer.

B. Single-Source Responsibility for Panel Products: Obtain each type of gypsum board and
other panel products from a single manufacturer.

C. Single-Source Responsibility for Finishing Materials: Obtain finishing materials from
either the same manufacturer that supplies gypsum board and other panel products or
from a manufacturer acceptable to gypsum board manufacturer.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages, containers, or bundles bearing brand name and
identification of manufacturer or supplier.

B. Store materials inside under cover and keep them dry and protected against damage
from weather, direct sunlight, surface contamination, corrosion, construction traffic, and
other causes. Neatly stack gypsum panels flat to prevent sagging.

C. Handle gypsum board to prevent damage to edges, ends, and surfaces. Do not bend or
otherwise damage metal corner beads and trim.

1.7 PROJECT CONDITIONS

A. Environmental Conditions, General: Establish and maintain environmental conditions
for applying and finishing gypsum board to comp ly with ASTM C 840 and with gypsum
board manufacturer’s recommendations.

B. Room Temperatures: For nonadhesive attachment of gypsum board to framing,
maintain not less than 278 K (4 deg. C). For adhesive attachment and finishing of
gypsum board, maintain not less than 283 K (10 deg. C) for 48 hours prior to application
and continuously after until dry. Do not exceed 308 K (35 deg. C) when using
temporary heat sources.

C. Ventilation: Ventilate building spaces, as required, for drying joint treatment materials.
Avoid drafts during hot dry weather to prevent finishing materials from drying too rapidly.

PART 2 - PRODUCTS

2.1 STEEL FRAMING COMPONENTS FOR SUSPENDED AND FURRED CEILINGS

A. General: Provide components of sizes indicated but not less than that required to comply
with ASTM C 754 for conditions indicated.

B. Wire for Ties: ASTM A 641, Class 1 zinc coating, soft temper, 12 Ga.

C. Hanger Rods: Mild steel and zinc-coated or protected with rust-inhibitive paint, 5.5 mm
diameter.

D. Steel Studs for Furring Channels: ASTM C 645, with flange edges bent back 90 deg.
and doubled over to form 5 mm minimum lip (return), minimum thickness of base
(uncoated) metal and minimum depth as follows:

1. Thickness: 0.878 mm, minimum thickness.
2. Depth: 92 mm minimum depth, unless deeper section required by manufacture for

span indicated.
3. Protective Coating: G40 hot-dip galvanized coating per ASTM A 525.

2.2 STEEL PARTITION FURRING FRAMING

B. Components, General: As follows:

1. Comply with ASTM C 754 for conditions indicated.
2. Steel Sheet Components: Complying with ASTM C 645 requirements for metal and

with ASTM A 653/A 653M, G60 (Z180), hot-dip galvanized zinc coating.
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C. Hat-Shaped, Rigid Furring Channels: ASTM C 645.

1. Minimum Base Metal Thickness: 0.79 mm.
2. Depth: 22.2 mm.

2.3 GYPSUM BOARD PRODUCTS

A. General: Provide gypsum board of type indicated in maximum lengths available to
minimize end-to-end butt joints.

B. Gypsum Wallboard: Abuse-Resistant Gypsum Wallboard, reinforced with fiberglass mesh.
ASTM C 36 and as follows:

1. Type: Regular for vertical and horizontal surfaces.
2. Long Edges: Tapered.
3. Thickness: 16 mm.
4. Surface Burning Characteristics, ASTM E84: Flame Spread 5, Smoke Developed

0.
5. Physical Properties:

a. Panel Weight: 14.1 kg/square meter
b. Hard Body Impact: 134 N x m
c. Soft Body Impact Resistance, ASTM E695:

Surface Failure: 244 N x m
Deformation Failure: 325 N x m
Structural Failure: > 407 N x m

2.4 TRIM ACCESSORIES

A. Accessories for Interior Installation: Corner beads, edge trim, and control joints complying
with ASTM C 1047 and requirements indicated below:

1. Material: Formed metal, plastic, or metal combined with paper, with metal
complying with the following requirement:
a. Sheet steel coated with zinc by hot-dip or electrolytic processes, or with

aluminum or rolled zinc.

2. Shapes indicated below by reference to Fig. 1 designations in ASTM C 1047:
a. Cornerbead on outside corners, unless otherwise indicated.
b. LC-bead with both face and back flanges; face flange formed to receive

joint compound. Use LC-beads for edge trim unless otherwise indicated.
c. One-piece control joint formed with V-shaped slot, with removable strip

covering slot opening.

2.5 JOINT TREATMENT MATERIALS

A. General: Provide joint treatment materials complying with ASTM C 475 and
the recommendations of both the manufacturers of sheet products and of joint
treatment materials for each application indicated.

B. Joint Tape for Gypsum Board: Paper reinforcing tape, unless otherwise indicated.

C. Setting-Type Joint Compounds for Gypsum Board: Factory-packaged, job-mixed,
chemical-hardening powder products formulated for uses indicated.

1. Where setting-type joint compounds are indicated as a taping compound only or
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for taping and filling only, use formulation that is compatible with other joint
compounds applied over it.

D. Drying-Type Joint Compounds for Gypsum Board: Factory-packaged vinyl-based products
complying with the following requirements for formulation and intended use.

1. Ready-Mixed Formulation: Factory-mixed product.
2. Taping compound formulated for embedding tape and for first coat over fasteners

and face flanges of trim accessories.
3. Topping compound formulated for fill (second) and finish (third) coats.

2.6 MISCELLANEOUS MATERIALS

A. General: Provide auxiliary materials for gypsum board construction that comply with
referenced standards and recommendations of gypsum board manufacturer.

B. Steel drill screws complying with ASTM C 1002 for the following applications:

1. Fastening gypsum board to steel members less than 0.03 inch thick.
2. Fastening gypsum board to wood members.

C. Steel drill screws complying with ASTM C 954 for fastening gypsum board to steel members
from 0.838 to 2.845 mm thick.

D. Powder-Driven Fasteners: As recommended by gypsum board assembly manufacturer for
attachment of metal framing to masonry substrates.

E. Polyethylene Vapor Retarder: ASTM D 4397, thickness and maximum permeance rating
as follows:

1. 6.0 mils, 0.13 perms.

F. Vapor Retarder Tape: Pressure-sensitive tape of type recommended by vapor retarder
manufacturer for sealing joints and penetrations in vapor retarder.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates to which gypsum board assemblies attach or abut, installed
hollow metal frames, cast-in-anchors, and structural framing with Installer present for
compliance with requirements for installation tolerances and other conditions affecting
performance of assemblies specified in this Section. Do not proceed with installation
until unsatisfactory conditions have been corrected.

3.2 INSTALLING STEEL FRAMING, GENERAL

A. Steel Framing Installation Standard: Install steel framing to comply with ASTM C 754 and
with ASTM C 840 requirements that apply to framing installation.

B. Install supplementary framing, blocking, and bracing at terminations in gypsum
board assemblies to support fixtures, equipment services, heavy trim, or similar
construction. Comply with details indicated and with recommendations of gypsum board
manufacturer or, if none available, with "Gypsum Construction Handbook" published
by United States Gypsum Co.
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C. Isolate steel framing from building structure at locations indicated to prevent transfer of
loading imposed by structural movement. Comply with details shown on Drawings.

1. Where building structure abuts ceiling perimeter or penetrates ceiling.

3.3 INSTALLING STEEL FRAMING FOR SUSPENDED AND FURRED CEILINGS

A. Suspend ceiling hangers from building structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects
within ceiling plenum that are not part of supporting structural or ceiling
suspension system. Splay hangers only where required to miss
obstructions and offset resulting horizontal forces by bracing, countersplaying,
or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces
hanger spacings that interfere with the location of hangers required to support
standard suspension system members, install supplemental suspension
members and hangers in form of trapezes or equivalent devices. Size
supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards.

3. Secure flat, angle, channel, and rod hangers to structure, including
intermediate framing members, by attaching to inserts, eyescrews, or other
devices and fasteners that are secure and appropriate for structure as well as for
type of hanger involved, and in a manner that will not cause them to deteriorate
or fail due to age, corrosion, or elevated temperatures.

4. Do not connect or suspend steel framing from ducts, pipes or conduit.

B. Install suspended steel framing components in sizes and at spacings indicated but not less
than that required by the referenced steel framing installation standard.

1. Carrying Channels (Main Runners): 38 mm, 1219 mm o/c.
2. Rigid Furring Studs (Furring Members): 610 mm o/c.

C. Installation Tolerances: Install steel framing components for suspended ceilings so that
cross-furring members or grid suspension members are level to within 3 mm in 3658 mm
as measured both lengthwise on each member and transversely between parallel members.

E. Install polyethylene vapor retarder where indicated to comply with the following
requirements:

1. Extend vapor retarder to extremities of areas to be protected from
vapor transmission. Secure in place with mechanical fasteners or adhesives.
Extend vapor retarder to cover miscellaneous voids in insulated substrates,
including those filled with loose mineral-fiber insulation.

2. Seal vertical joints in vapor retarders over framing by lapping not less than two
wall studs. Fasten vapor retarders to framing at top, end, and bottom
edges, at perimeter of wall openings, and at lap joints; space fasteners 406 mm
o/c.

3. Seal joints in vapor retarders caused by pipes, conduits, electrical boxes and similar
items penetrating vapor retarders with vapor retarder tape.
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4. Repair any tears or punctures in vapor retarder immediately before concealing it
with the installation of gypsum board or other construction.

3.4 INSTALLING STEEL PARTITION FURRING:

A. Installation Tolerance: Install each steel framing and furring member so fastening surfaces
vary not more than 1/8 inch (3 mm) from the plane formed by the faces of adjacent framing.

B. Extend partition framing full height to structural supports or substrates above
suspended ceilings, except where partitions are indicated to terminate at suspended
ceilings. Continue framing over frames for doors and openings and frame around ducts
penetrating partitions above ceiling to provide support for gypsum board.

1. Terminate partition framing at suspended ceilings where indicated.

C. Install steel studs and furring at the following spacings:

1. Single-Layer Construction: 406 mm o.c., unless otherwise indicated.
2. Securely attach narrow flanges of furring members to wall with powder-driven

fasteners spaced 600 mm o.c.

3.5 APPLYING AND FINISHING GYPSUM BOARD, GENERAL

A. Gypsum Board Application and Finishing Standards: Install and finish gypsum panels to
comply with ASTM C 840 and GA-216.

B. Install ceiling board panels across framing to minimize the number of abutting end joints
and avoid abutting end joints in the central area of each ceiling. Stagger abutting end
joints of adjacent panels not less than one framing member.

C. Install gypsum panels with face side out. Do not install imperfect, damaged, or damp
panels. Butt panels together for a light contact at edges and ends with not more than 1.5
mm of open space between panels. Do not force into place.

D. Locate both edge  or  end  joints  over  supports, except in ceiling applications
where intermediate supports or gypsum board back-blocking is provided behind
end joints. Position adjoining panels so that tapered edges abut tapered edges, and
field-cut edges abut field-cut edges and ends. Do not place tapered edges against cut
edges or ends. Stagger vertical joints over different studs on opposite sides of
partitions. Avoid joints at corners of framed openings where possible.

F. Attach gypsum panels to steel studs so that the leading edge or end of each panel is
attached to open (unsupported) edges of stud flanges first.

G. Attach gypsum panels to framing provided at openings and cutouts.

H. Form control joints and expansion joints at locations indicated and as detailed, with
space between edges of adjoining gypsum panels, as well as supporting framing behind
gypsum panels.

I. Space fasteners in gypsum panels according to referenced gypsum board application and
finishing standard and manufacturer’s recommendations.
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3.6 GYPSUM BOARD APPLICATION METHODS

A. Single-Layer Application: Install gypsum wallboard panels as follows:
1. On ceilings, apply gypsum panels prior to wall/partition board application to the

greatest extent possible and at right angles to framing, unless otherwise indicated.

B. Single-Layer Fastening Methods: Apply gypsum panels to supports as follows:
1. Fasten with screws.

3.7 INSTALLING TRIM ACCESSORIES

A. General: For trim accessories with back flanges, fasten to framing with the same
fasteners used to fasten gypsum board. Otherwise, fasten trim accessories according to
accessory manufacturer’s directions for type, length, and spacing of fasteners.

B. Install corner beads at external corners.

C. Install edge trim where edge of gypsum panels would otherwise be exposed
or semiexposed. Provide edge trim type with face flange formed to receive joint
compound except where other types are indicated.

1. Install LC-bead where gypsum panels are tightly abutted to other construction and
back flange can be attached to framing or supporting substrate.

2. Install other accessories where indicated.

D. Install control joints at locations indicated, and where not indicated according to ASTM C
840, and in locations approved by Architect for visual effect.

3.8 FINISHING GYPSUM BOARD ASSEMBLIES

A. General: Apply joint treatment at gypsum board joints (both directions); flanges of
corner bead, edge trim, and control joints; penetrations; fastener heads, surface
defects, and elsewhere as required to prepare gypsum board surfaces for decoration
and levels of
gypsum board finish indicated.

B. Prefill open joints, rounded or beveled edges, and damaged areas using setting -type joint
compound.

C. Apply joint tape over gypsum board joints except those with trim accessories
having concealed face flanges not requiring taping to prevent cracks from
developing in joint treatment at flange edges.

D. Levels of Gypsum Board Finish: Provide the following levels of gypsum board finish per
GA-214.

1. Level 4 for gypsum board surfaces unless otherwise indicated.

E. For level 4 gypsum board finish, embed tape in joint compound and apply three
separate coats of joint compound over joints, angles, fastener heads, and accessories.
Touch up and sand between coats and after last coat as needed to produce a surface free
of visual defects and ready for decoration. Use following joint compound combination:

1. Embedding and First Coat: Setting-type joint compound or ready-mixed, drying-
type, topping compound.
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2. Fill (Second) Coat: Setting-type joint compound or ready-mixed, drying-type,
topping compound.

3. Finish (Third) Coat: Ready-mixed, drying-type, topping compound.

3.9 CLEANING AND PROTECTION

A. Promptly remove any residual joint compound from adjacent surfaces.

B. Provide final protection and maintain conditions, in a manner suitable to Installer,
that ensures gypsum board assemblies remain without damage or deterioration at
time of Substantial Completion.

END OF SECTION 09260
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SECTION 09300 - TILE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format flRed Book°,
Supplemental and Special Provisions apply to this section where applicable.

1.2 SUMMARY

A. This Section includes the following:

1. Glazed floor tile for application on floor and walls.

B. Related Sections:  The following sections con tain requirements that relate to this Section:

1. Division 3 Section "Concrete Work" for monolithic slab finishes specified for tile
substrates.

2. Division 7 Section "Joint Sealers" for sealing of expansion, contraction, control, and
isolation joints in tile surfaces.

1.3 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for each type of product specified.

C. Shop drawings indicating tile patterns and locations and widths of expansion, contract ion,
control, and isolation joints in tile substrates and finished tile surfaces.

1. Locate precisely each joint and crack in tile substrates by measuring,
record measurements on shop drawings, and coordinate them with tile joint
locations, in consultation with The Engineer.

D. Samples for initial selection purposes in form of manufacturer’s color charts consisting
of actual tiles or sections of tile showing full range of colors, textures, and patterns
available for each type and composition of tile indicated. Include samples of grout and
accessories involving color selection.

E. Samples for verification purposes of each item listed below, prepared on samples of
size and construction indicated, products involve color and texture variations, in sets
showing full range of variations expected.

1. Each type and composition of tile and for each color and texture required, at least
305 mm square, mounted on plywood or hardboard backing and grouted.

2. Full-size units of each type of trim and accessory for each color required.
3. Metal edge strips in 152 mm lengths.

F. Master grade certificates for each shipment, type, and composition of tile, signed by tile
manufacturer and Installer.
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G. Material test reports from qualified independent testing laboratory indicating and interpreting
test results relative to compliance of tile and tile setting and grouting products with
requirements indicated.

H. Qualification data for firms and persons specified in "Quality Assurance" article
to demonstrate their capabilities and experience. Include list of completed projects with
project names, addresses, names of Architects and Owners, plus other information
specified.

1.4 QUALITY ASSURANCE

A. Single-Source Responsibility for Tile: Obtain each color, grade, finish, type,
composition, and variety of tile from a single source with resources to provide
products of consistent quality in appearance and physical properties without delaying
progress of the Work.

B. Single-Source Responsibility for Setting and Grouting Materials: Obtain ingredients of
a uniform quality from one manufacturer for each cementitious and admixture component
and from one source or producer for each aggregate.

C. Installer Qualifications: Engage an experienced Installer who has successfully completed
tile installations similar in material, design, and extent to that indicated for Project.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and
labels intact until time of use. Comply with requirement of ANSI A137.1 for labeling
sealed tile packages.

B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other
causes.

1.6 PROJECT CONDITIONS

A. Maintain environmental conditions and protect work during and after installation to comply
with referenced standards and manufacturer’s printed recommendations.

B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide
buildup.

C. Maintain temperatures at 283 K (10 deg C) or more in tiled areas during installation and for
7 days after completion, unless higher temperatures are required by referenced installation
standard or manufacturer’s instructions.

1.7 EXTRA MATERIALS

A. Deliver extra materials to Owner. Furnish extra materials that match products installed
as described below, packaged with protective covering for storage and identified with
labels clearly describing contents.

1. Tile and Trim Units: Furnish quantity of full-size units equal to 5 percent of amount
installed, for each type, composition, color, pattern, and size.
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PART 2 - PRODUCTS

2.1 PRODUCTS, GENERAL

A. ANSI Standard for Ceramic Tile: Comply with ANSI A137.1 "American National Standard
Specifications for Ceramic Tile" for types, compositions, and grades of tile indicated.

1. Furnish tile complying with "Standard Grade" requirements unless otherwise
indicated.

B. ANSI Standard for Tile Installation Materials: Comply with ANSI standard referenced with
products and materials indicated for setting and grouting.

C. Colors, Textures, and Patterns: Where manufacturer’s standard products are indicated for
tile, grout, and other products requiring selection of colors, surface textures, patterns, and
other appearance characteristics, provide specific products or materials complying with the
following requirements:

1. Provide selections made by The Engineer from manufacturer’s full range of
standard colors, textures, and patterns for products of type indicated.

2. Provide tile trim and accessories that match color and finish of adjoining flat tile.

D. Factory Blending: For tile exhibiting color variations within the ranges selected during
sample submittals, blend tile in factory and package accordingly so that tile units taken from
one package show the same range in colors as those taken from other packages and match
approved samples.

2.2 TILE PRODUCTS

A. Glazed Tile: Provide flat tile for wall installation complying with the following
requirements:

1. Composition: Natural clay.
2. Nominal Facial Dimensions: 203 m by 203 m, unless otherwise indicated.
3. Nominal Thickness: 8 mm
4. Face: As indicated.

a. Wall Tile: "Color body porcelain°, Interceramic, Dal-Tile, Contempo or
Approved Equal

1) Color: See schedule below.

                                         b.       Product Substitutions: See Section 01631  ̈Product Substitutions

B. Trim Units: Provide tile trim units to match characteristics of adjoining flat tile and to
comply with following requirements:

1. Size: As indicated, coordinated with sizes and coursing of adjoining flat tile where
applicable.

2. Shapes: As follows, selected from manufacturer’s standard shapes:
a. Base for Portland Cement Mortar Installations: Coved.
b. External Corners for Portland Cement Mortar Installations: Bullnose shape

with a radius of at least 19 m unless otherwise indicated.
c. Internal Corners: Coved corners, except use coved base and cap angle

pieces designed to member with stretcher shapes.
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2.3 SETTING MATERIALS

A. Portland Cement Mortar Installation Materials: Provide materials complying with ANSI
A108.1 and as specified below.

1. Latex additive (water emulsion) described below, serving as replacement for part
or all of gauging water, of type specifically recommended by latex additive
manufacturer for use with job-mixed portland cement and aggregate mortar bed.
a. Latex Additive: Manufacturer’s standard.

2.4 GROUTING MATERIALS

A. Latex-Portland Cement Grout: ANSI A118.6, color as indicated, composition as follows:

1. Prepackaged dry grout mix composed of portland cement, graded aggregate, and
the following dry polymer additive in the form of a reemulsifiable powder to which
only water is added at job site.
a. Dry Polymer Additive: Polyvinyl acetate or ethylene vinyl acetate.

2. Latex additive (water emulsion) serving as replacement for part or all of gauging
water, added at job site with dry grout mixture, with type of latex and dry grout mix
as follows:
a. Latex Type: Manufacturer’s standard.
b. Dry Grout Mixture:  Commercial portland cement specified or supplied by

latex additive manufacturer.
c. Application: Use commercial portland cement grout combined with latex

additive for grouting joints in floor tile unless otherwise indicated.

2.5 MISCELLANEOUS MATERIALS

A. Metal Edge Strips: Zinc alloy or stainless steel terrazzo strips, 3 mm wide at top edge with
integral provision for anchorage to mortar bed or substrate unless otherwise indicated.

B. Sealer: Penetrating silicone sealer, compatible with tile and grout.

2.6 MIXING MORTARS AND GROUT

A. Mix mortars and grouts to comply with requirements of referenced standards and
manufacturers including those for accurate proportioning of materials, water, or additive
content; type of mixing equipment, selection of mixer speeds, mixing containers, mixing
time, and other procedures needed to produce mortars and grouts of uniform quality with
optimum performance characteristics for application indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and areas where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting
performance of installed tile.

1. Verify that substrates for setting tile are firm, dry, clean, and free from oil or waxy
films and curing compounds.
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2. Verify that installation of grounds, anchors, recessed frames, electrical and
mechanical units of work, and similar items located in or behind tile has been
completed before installing tile.

B. Do not proceed with installation until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Blending: For tile exhibiting color variations within the ranges selected during sample
submittals, verify that tile has been blended in factory and packaged accordingly so that tile
units taken from one package show the same range in colors as those taken from other
packages and match approved samples. If not factory blended, either return to
manufacturer or blend tiles at Project site before installing.

3.3 INSTALLATION, GENERAL

A. ANSI Tile Installation Standard: Comply with parts of ANSI 108 series of tile installation
standards included under "American National Standard Specifications for the Installation of
Ceramic Tile" that apply to type of setting and grouting materials and methods indicated.

B. TCA Installation Guidelines: TCA "Handbook for Ceramic Tile Installation"; comply with
TCA installation methods indicated.

C. Extend tile work into recesses and under or behind equipment and fixtures to form a
complete covering without interruptions except as otherwise shown. Terminate work neatly
at obstructions, edges, and corners without disrupting pattern or joint alignments.

D. Accurately form intersections and returns. Perform cutting and drilling of tile without
marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in
items for straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and
other penetrations so that plates, collars, or covers overlap tile.

E. Jointing Pattern: Unless otherwise shown, lay tile in grid pattern. Align joints when adjoining
tiles on floor, base, walls, and trim are same size. Lay out tile work and center tile fields in
both directions in each space or on each wall area. Adjust to minimize tile cutting. Provide
uniform joint widths unless otherwise shown.

F. Expansion Joints: Locate expansion joints and other sealant-filled joints, including control,
contraction, and isolation joints, where indicated during installation of setting materials,
mortar beds, and tile. Do not saw cut joints after installation of tiles.

1. Locate joints in tile surfaces directly above joints in concrete substrates.

G. Grout tile to comply with the requirements of the following installation standards:

1. For ceramic tile grouts, latex-portland cement, comply with ANSI A108.10.

3.5 WALL TILE INSTALLATION METHODS

A. Install types of tile designated for wall application to comply with requirements indicated
below for setting-bed methods, TCA installation methods related to subsurface wall
conditions, and grout types:

1. Portland Cement Mortar: ANSI A108.1.
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a. Masonry or Concrete, Interior: TCA W211 (bonded).
b. Grout: Latex-portland cement.

3.6 CLEANING AND PROTECTION

A. Cleaning: Upon completion of placement and grouting, clean all ceramic tile surfaces so
they are free of foreign matter.

1. Remove latex-portland cement grout residue from tile as soon as possible.

2. Apply sealer in accordance with manufacturer’s recommendations. Allow grout to
cure the minimum number of days recommended by the sealer manufacturer.

B. Finished Tile Work: Leave finished installation clean and free of cracked, chipped, broken,
unbonded, and otherwise defective tile work.

C. Provide final protection and maintain conditions in a manner acceptable to manufacturer
and installer that ensures that tile is without damage or deterioration at time of Substantial
Completion.

1. When recommended by tile manufacturer, apply a protective coat of neutral
protective cleaner to completed tile walls and floors. Protect installed tile work with
kraft paper or other heavy covering during construction period to prevent staining,
damage, and wear.

2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is
completed.

D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile
surfaces.

3.7 TILE SCHEDULE

A. T1  ̈12° X 24° Rectified - Field Tile and Restrooms Windows¸ sill
1. Daltile  ̈Colorbody  ̈Porcelain Rectified  ̈Fabrique P690  ̈Gris Linen ¨

Unpolished.
2. Interceramic  ̈Textiles Rectified  ̈Tan
3. Contempo Tile  ̈Walker Zanger  ̈Xilo - Taupe

B. T2  ̈12° X 24° Rectified - Field Tile
1. Daltile  ̈Colorbody  ̈Porcelain Rectified  ̈Fabrique P686  ̈CrÌme Linen ¨

Unpolished.
2. Interceramic  ̈Textiles Rectified  ̈Ivory
3. Contempo Tile  ̈Walker Zanger  ̈Xilo - White

C. T3  ̈Mosaic Horizontal wall banding (6° high total)
a. Daltile  ̈Colorbody  ̈Porcelain  ̈2° x 2° Fabrique P690 Gris Linen  ̈Unpolished.

(12° x 12° Tile Sheets).
b. Interceramic:  Custom  ̈2°x 2° - Concrete  ̈Mosaic B  ̈Substitute Concrete Beige

Color for Concrete Ivory color.  (12° x 12° Tile Sheets).
c. Contempo Tile  ̈1° x 1° Plate Reflex (12° x 12° Tile Sheets).

D. T4  ̈6° x12° Tile Base (cut tile to if necessary)
1. Daltile  ̈12° x 12° City View  ̈Village Caf˝ CY07
2. Interceramic  ̈12° x 12° Concrete  ̈Brown
3. Contempo Tile  ̈Avantgarde Savane  ̈12° x 12°



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT      April 2009

TILE        09300-7

E. T5  ̈12° x 12° Rectified - Tile  ̈Floor Sink wall
1. Daltile  ̈12° x 12° City View  ̈Village Caf˝ CY07
2. Interceramic  ̈12° x 12° Concrete  ̈Brown
3. Contempo Tile  ̈Avantgarde Savane  ̈12° x 12°

F. Tile Grout 1/16°:
1. Mapei 47- Charcoal
2. Custom Building Products - 185 New Taupe
3. Spectra Lock - 35 Mocha

END OF SECTION 09300
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SECTION 09511 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes acoustical panels and exposed suspension systems for ceilings.

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Coordination Drawings:  Drawn to scale and coordinating acoustical panel ceiling
installation with hanger attachment to building structure and ceiling mounted items:

C. Samples:  For each exposed finish.

D. Product test reports.

E. Research/evaluation reports.

F. Maintenance data.

1.3 QUALITY ASSURANCE

A. Acoustical Testing Agency Qualifications:  An independent testing laborator y or an
NVLAP-accredited laboratory.

B. Seismic Standard:  Comply with the following:
1. Standard for Ceiling Suspension Systems Requiring Seismic Restrai nt:  Comply with

ASTM E 580.
2. CISCA’s Recommendations for Acoustical Ceilings:  Comply with CISCA’s

"Recommendations for Direct -Hung Acoustical Tile and Lay-in Panel Ceilings--
Seismic Zones 0-2."

3. CISCA’s Guidelines for Systems Requiring Seismic Restraint: Comply with CISCA’s
"Guidelines for Seismic Restraint of Direct -Hung Suspended Ceiling Assemblies --
Seismic Zones 3 & 4."

4. UBC Standard 25-2, "Metal Suspension Systems for Acoustical Tile and for Lay -in
Panel Ceilings."

5. ASCE 7, "Minimum Design Loads for Buil dings and Other Structures":  Section 9,
"Earthquake Loads."

6. Requirement of CBC Title 24.

1.4 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are

packaged with protective covering for storage and identified with labels describing
contents.

1. Acoustical Ceiling Panels:  Full -size panels equal to [2.0] percent of quantity
installed.
2. Suspension System Components:  Quantity of each exposed component equal
to [2.0]  percent of quantity installed.
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PART 2 - PRODUCTS

2.1 ACOUSTICAL PANEL CEILINGS, GENERAL

A. Acoustical Panel Standard:  Comply with ASTM E 1264.

B. Metal Suspension System Standard:  Comply with ASTM C 635.

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635,
Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design
requirements.

D. Wire Hangers, Braces, and Ties:  Zinc -coated carbon-steel wire; ASTM A 641/A 641M,
Class 1 zinc coating, soft temper.
1. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635,

Table 1, "Direct Hung") will be less than yield stre ss of wire, but provide not less than
0.106-inch- (2.69-mm-) diameter wire.

E. Seismic perimeter stabilizer bars, seismic struts, and seismic clips.

F. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated,
manufacturer’s standard moldings for edges and penetrations that comply with seismic
design requirements; formed from sheet metal of same material, finish, and color as that
used for exposed flanges of suspension system runners.

2.2 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING

A. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

B. Products:  Subject to compliance with requirements,  provide one of the following:
1. Armstrong World Industries, Inc., Ultima;
2. Ecophon CertainTeed, Inc., Baroque;
3. USG Interiors, Inc., Fissured.

C. Basis-of-Design Product:  Subject to compliance with product:
1. Color:  White.
2. Edge/Joint Detail:  Square sized to fit flange of exposed suspension system

members.
3. Thickness: 5/8 inch (15 mm).
4. Modular Size:  2x4
5. Grid:  15/16¸ Exposed Grid

2.3 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING

A. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

B. Products:  Subject to compliance with requirements, provide one of the following:
1. Armstrong World Industries, Inc.;
2. Chicago Metallic Corporation;
3. USG Interiors, Inc.

C. Double-Web, Steel Suspension System:  Main and cross runners roll formed from cold -
rolled steel sheet, prepainted, electrolytica lly zinc coated, or hot-dip galvanized according
to ASTM A 653/A 653M, not less than G30 (Z90) coating designation, with prefinished
15/16-inch- (24-mm-) and 9/16¸ (14mm).
1. Structural Classification:  Intermediate duty system.
2. End Condition of Cross Runners :  Override (stepped) or butt -edge type.
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3. Cap Material:  Steel or aluminum cold -rolled sheet.
4. Cap Finish:  Painted white.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with UBC Standard 25-2 and seismic design requirements indicated, per
manufacturer’s written instructions and CISCA’s "Ceiling Systems Handbook."

B. Measure each ceiling area and establish layout of acoustical panels to balance border
widths at opposite edges of each ceiling.  Avoid using less -than-half-width panels at
borders.

C. Suspend ceiling hangers from building’s structural members, plumb and free from contact
with insulation or other objects within ceiling plenum.  Splay hangers only where required
to miss obstructions; offset resulting hor izontal forces by bracing, countersplaying, or
other equally effective means.  Where width of ducts and other construction within ceiling
plenum produces hanger spacings that interfere with location of hangers, use trapezes or
equivalent devices.  When steel framing does not permit installation of hanger wires at
spacing required, install carrying channels or other supplemental support for attachment
of hanger wires.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area
and where necessary to conceal edges of acoustical panels.  Screw attach moldings to
substrate at intervals not more than 16 inches (400 mm) o.c. and not more than 3 inches
(75 mm) from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in
12 feet (3.2 mm in 3.6 m).  Miter corners accurately and connect securely.

E. Install suspension system runners so they are square and securely interlocked with one
another.  Remove and replace dented, bent, or kinked members.

F. Install acoustical panels wi th undamaged edges and fit accurately into suspension
system runners and edge moldings.  Scribe and cut panels at borders and penetrations
to provide a neat, precise fit.

END OF SECTION 09511
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SECTION 09650 – RUBBER BASE 
 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Resilient base. 

1.02 RELATED REQUIREMENTS 

A. Section 01616 - Volatile Organic Compound (VOC) Content Restrictions. 

1.03 REFERENCE STANDARDS 

A. ASTM F 1861 - Standard Specification for Resilient Wall Base; 2002. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data on specified products, describing physical and performance 
characteristics; including sizes, patterns and colors available; and installation instructions. 

C. Selection Samples:  Submit manufacturer's complete set of color samples for initial selection. 

D. Verification Samples:  Submit two samples, 16 x 16 inch n size illustrating color and pattern for 
each resilient flooring product specified. 

1.05 FIELD CONDITIONS 

A. Maintain temperature in storage area between 55 degrees F (13 degrees C) and 90 degrees F 
(72 degrees C). 

B. Store materials for not less than 48 hours prior to installation in area of installation at a 
temperature of 70 degrees F (21 degrees C) to achieve temperature stability.  Thereafter, 
maintain conditions above 55 degrees F (13 degrees C). 

  

PART 2  PRODUCTS 

2.01 RESILIENT BASE 

A. Resilient Base:  ASTM F 1861, Type TS rubber, vulcanized thermoset; top set Style B, Cove, 
and as follows: 
1. Height:  4 inch (100 mm) and 2 1/2" (63.5 mm). 
2. Thickness:  0.125 inch (3.2 mm) thick. 
3. Finish:  Satin. 
4. Length:  Roll. 
5. Color:  Solid color to match floor colors.  Final selection by Architect. 
6. Accessories:  Premolded external corners and end stops. 
7. Manufacturers: 

a. Burke Flooring:  www.burkemercer.com. 
b. Johnsonite, Inc:  www.johnsonite.com. 
c. Roppe Corp:  www.roppe.com. 
d. Substitutions:  Not permitted. 

2.02 ACCESSORIES 

A. Filler for Coved Base:  Plastic. 
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PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, 
are dust-free, and are ready to receive resilient base. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Spread only enough adhesive to permit installation of materials before initial set. 

C. Fit joints tightly. 

3.03 RESILIENT BASE 

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches (45 mm) between 
joints. 

B. Miter internal corners.  At external corners, use premolded units.  At exposed ends, use 
premolded units. 

C. Install base on solid backing.  Bond tightly to wall and floor surfaces. 

D. Scribe and fit to door frames and other interruptions. 

 

END OF SECTION 09650 
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SECTION 09860 - ANTI-GRAFFITI COATING

PART 1 - GENERAL

1.1 SUMMARY

A. Provide all labor, materials, equipment and services to apply anti-graffiti coatings on
interior and/or exterior masonry wall surfaces and elsewhere where noted or
indicated on the Contract Drawings, as specified hereinafter and as needed for a
complete and proper installation.

B. Related Sections:

1. Documents affecting work of this Section include, but are not
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY
CONDITIONS and Sections in GENERAL REQUIREMENTS in DIVISION
1 of these Specifications.

2. Concrete Work in DIVISION 3.
3. Masonry Work in DIVISION 4.
4. Painting in Section 09900.
5. Waterproofing in DIVISION 7.
6. Caulking and Sealants in Section 07901.

1.2 SUBMITTALS

A. Comply with pertinent conditions in the SUBMITTALS SECTION 01300 in
DIVISION 1 - GENERAL REQUIREMENTS of these Specifications.

B. Product Data: Within 45 calendar days after Contractor has received the
"NOTICE TO PROCEED" or award of Contract submit the following:

1. Materials list of items proposed to be provided under this Section;
2. Manufacturer’s specifications and other data needed to prove compliance

with the specified requirements;
3. Manufacturer’s recommended installation procedures which, when approved

by the City Engineer or the Consultant, will become the basis for accepting
or rejecting actual installation procedures used on the Work.

1.3 QUALITY ASSURANCE

A. Contractor shall contact the manufacturer prior to bidding the work so as to become
familiarized with current costs, application procedures and notification
requirements.

B. Use adequate numbers of skilled workers who are thoroughly trained and
experienced in the necessary crafts and who are completely familiar with the specified
requirements and the methods needed for proper performance of the Work of this
Section.

D. Applicator shall complete and file a "Job Report" with manufacturer certifying
conformance of application procedures and quantities to the manufacturer’s
requirements.

E. Applicator Qualifications: Engage an applicator who is approved by the manufacturer
and who employs only persons trained for the application of graffiti-resistant coatings.
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F. Mock-Ups 1: Prior to application to the building, apply graffiti resistant coating to 2
of the brick or concrete block mock-up to show effect on appearance. Do not
apply graffiti resistant coating to the building until the mock-up is approved by the
Architect.

1.4 EXTRA STOCK (MAINTENANCE MATERIALS)

A. Upon completion of anti-graffiti coating application at the job-site provide the Owner
with 20 gallons of the anti-graffiti used on the project delivered in 1 gallon unopened and
properly labeled containers for maintenance purposes.

1.5 PRODUCT HANDLING

A. Comply with pertinent conditions in Section 01600 in the GENERAL
REQUIREMENTS.

B. Deliver materials to the job-site in satisfactory sealed containers with labels intact with
manufacturer’s name, brand name, type of material and batch number.

C. Store materials in suitable location in original unopened containers in compliance
with manufacturer’s printed instructions.

D. Inspected for approval before containers are opened and any condemned materials to
be removed from the job-site.

E. Protect anti-graffiti coating materials from exposure to weather or damage caused by
other construction operations.

1.6 GUARANTEE

A. The Contractor shall furnish the Owner a written guarantee, which guaranties that
during a period of two (2) years from date of completion and acceptance of the work, the
coating will not turn white, peel, chip or crack, and that the Contractor will without
additional cost to the Owner, promptly make any repairs required as a result of ordinary
wear and tear of the elements, and further guaranties that any defective material or
work shall be properly repaired or replaced without additional cost to the Owner.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MATERIALS

A. Materials shall be the products of one manufacturer and be either the ones upon
which the design is based on the products of the manufacturer approved in
advance by the Architect in accordance with applicable conditions in the GENERAL
CONDITIONS.

B. Material shall be the appropriate type as recommended by the manufacturers (hereinafter
named) or provide an equal product of another manufacturer approved in advance
by the Architect.
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2.2 ACCEPTABLE PRODUCTS

A. ¨Anti-Graffiti CoatingÉ manufactured by Sherwin Williams, 101 Prospect Ave. NW,
Cleveland, OH 44115.

B. ¨Vandal GuardÉ by Rainguard Products Co., 821 W. Hyde Park Blvd.; Inglewood, CA
90302.

C. ¨AdsilÉ manufactured by Adsil, Inc., 1901 Mason Ave., Daytona Beach, FL 32117.

2.3 MATERIAL PERFORMANCE CRITERIA (AS APPLICABLE)

A. Completed graffiti protection shall include the following performance criteria:

1. Shall have a flat non-glossy appearance.
2. Shall be non-yellowing and contain no waxes, urethanes or other yellowing resins.
3. Shall cause little or no change in the appearance of the treated surface.
4. Shall allow moisture vapor transmission.
5. Can be cleaned a minimum of five times.
6. Shall be renewable and repairable.
7. Be 98% effective in removing all graffiti on masonry surfaces.
8. Dirt pickup shall not be increased by coating.
9. Manufacturer will warrant product performance.

10. Product shall be VOC compliant.
11. Conform to all State and City waste disposal regulations.
12. Product shall be capable by manufacturer’s literature of withstanding 5 years

exterior exposure without significant loss of protection, other than spot
restoration of areas attacked by graffiti, cleaned, and recoated per written
instructions of manufacturer.

13. Anti-graffiti treatment must be resistant to rain, weather, abrasion, peel, ultra-
violet, and be clear and non-yellowing.

14. Anti-graffiti treatment should be able to withstand repeated removal of all types of
paint and other graffiti materials with little or no defacement of or change to the
original surface.

B. Any submitted product must be applied to sample area and have the test listed under
"C" below performed.

C. After application of materials, a field demonstration or test will be performed
to the satisfaction of Architect which will include:

1. Spray paint applied to material to simulate graffiti attack.
2. Attack allowed to stand 14 days before removal.
3. Removal by manufacturer’s recommended process shall determine that at least

98% of the graffiti has been removed.

PART 3 - EXECUTION

3.1 SURFACE CONDITIONS

A. Examine the areas and conditions on which materials of this Section will be applied.
Correct conditions detrimental to timely and proper completion of the work. Do not
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proceed with contracted work of this section until such detrimental conditions are
corrected at no added cost to the Owner.

3.2 ENVIRONMENTAL CONDITIONS

A. Do not proceed with application of anti-graffiti materials when the ambient temperature is
less than 45 degrees F., when low temperature of 40 degrees F. or less is predicted within a
period of 24 hours, or if rain is expected in the next 24 hours.

B. Do not apply materials in rainy conditions or within 5 days after surfaces have become wet
from rainfall or other moisture.

3.3 INSPECTION

A. Applicator shall notify manufacturer’s representative a minimum of 72 hours prior to
scheduled application for field inspection.

3.4 APPLICATION

A. Preparation of Surface (As applicable):
1. Do not commence application until surface is structurally sound, clean, dry, and

free from excess dust, loose paint, greasy stains and efflorescence.
2. Form oils should be completely removed.
3. All cracks, voids, beeholes or mortar shrinkage shall be properly repaired and

primed if necessary to make the surface uniform.
4. Allow substrate to dry and age at least 3 weeks before applications of anti-graffiti

coating.
5. Porous concrete block should be sealed with approved sealer a minimum of

48 hours before application of anti-graffiti coating material.
6. Applicator/Contractor to use the application tools and methods as

recommended by the coating manufacturer.
7. Applicator/Contractor is responsible for daily application of a small test area on

surface to be coated before starting daily general application to assure desired
results, especially if there have been temperature changes during application.

B. Application of Anti-Graffiti Coating:
1. Coverage: Apply materials at rate per square foot recommended by the material

manufacturer.
2. Anti-graffiti coating process should achieve a non-yellowing, durable, clear film

completely protecting the substrate from penetration of paint, ink, crayons,
dirt, air pollutants, grime and similar materials and help maintain and protect the
original appearance of the surface.

C. Protection: Applicator shall be responsible for protection of this and all adjacent
work from damage during application with dropcloths or other suitable materials.

3.5 CLEAN-UP AND REPAIRS

A. Required Clean-Up: Contractor shall carefully remove all protection materials from
adjacent surfaces and any residue resulting from this operation. Completely remove
oversprays and spills as soon as possible before curing and excess materials from the
job-site.
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B. Repairs: Any soiling of the work of this section shall be repaired by the installer of
the anti-graffiti material as approved by the Architect at no added cost to the Owner.

END OF SECTION 09860
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SECTION 09900 - PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format fiRed Bookfl,
Supplemental and Special Provisions apply to this section where applicable.

C. Painting system and material requirements of The Master Painters Institute (MPI)
Architectural Painting Specification Manual as specified herein.

1.2 SUMMARY

A. This Section includes surface preparation, painting, and finishing of exposed interior and
exterior items and surfaces.

1. Surface preparation, priming, and finish coats specified in this Section are in
addition to shop-priming and surface treatment specified under other Sections.

B. Paint exposed surfaces whether or not colors are designated in schedules, except where a
surface or material is specifically indicated not to be painted or is to remain natural. Where
an item or surface is not specifically mentioned, paint the same as similar
adjacent materials or surfaces. If color or finish is not designated, The Engineer will
select from standard colors or finishes available.

1. Painting includes field-painting exposed interior and exterior bare and covered
pipes and ducts, hangers, exposed steel and iron work, and primed metal surfaces
of mechanical and electrical equipment, devices and boxes.
a. Painting is not required in Storage 106 and Utility/Mechanical 107.

C. Painting is not required on prefinished items, finished metal surfaces, concealed surfaces,
operating parts, and labels.

1. Prefinished items not to be painted include the following factory-finished
components:
a. Architectural woodwork and casework.
b. Finished mechanical and electrical equipment.
c. Light fixtures.
d. Switchgear.
e. Distribution cabinets.

2. Concealed surfaces not to be painted include wall or ceiling surfaces in the
following generally inaccessible areas:
a. Foundation spaces.
b. Furred areas.
c. Pipe spaces.
d. Duct shaft.

3. Finished metal surfaces not to be painted include:
a. Anodized aluminum.
b. Stainless steel.
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4. Operating parts not to be painted include moving parts of operating equipment,
such as the following:
a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.

5. Labels: Do not paint over Underwriters Laboratories, Factory Mutual or
other code-required labels or equipment name, identification, performance
rating, or nomenclature plates.

D. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 5 Section "Structural Steel" structural steel to be field primed and painted.
2. Division 5 Section "Metal Fabrications" ferrous metal to be field primed and painted.
3. Division 7 Section fiSheetMetal Fabricationsfl for galvanized metal to be field

primed and painted.
4. Division 8 Section "Standard Steel Doors and Frames" steel doors and frames to

be field primed and painted.
5. Division 9 Section fiGypsumBoard Assembliesfl for preparation of gypsum board

ceilings to be field primed and painted.
6. Divisions 15 and 16: Piping, ductwork, equipment, panel and cabinet identification

for mechanical and electrical work is specified in Divisions 15 and 16, respectively.

1.3 SUBMITTALS

A. General: Submit the following according to Conditions of the Contract and Division 1
Specification Sections.

B. Product data for each paint system specified, including primers.

1. Provide the manufacturer’s technical information including label analysis and
instructions for handling, storage, and application of each material proposed
for use.

2. List each material and cross-reference the specific coating, finish system,
and application. Identify each mate rial by the manufacturer’s catalog number
and general classification.

C. Samples for color selection in the form of manufacturer’s color charts.

1.4 QUALITY ASSURANCE

A. Applicator Qualifications: Engage an experienced applicator who has completed
painting system applications similar in material and extent to those indicated for the
Project that have resulted in a construction record of successful in-service
performance.

B. Single-Source Responsibility: Provide primers and undercoat paint produced by the same
manufacturer as the finish coats.

C. Comply with provisions of the Master Painter¯s Institute (MPI) Architectural Painting
Specification Manual for surface preparation, priming and finish systems as noted herein.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the job site in the manufacturer’s original, unopened packages and
containers bearing manufacturer’s name and label, and the following information:

1. Product name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer’s stock number and date of manufacture.
4. Contents by volume, for pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 280 K (7 deg C). Maintain containers used in storage in
a clean condition, free of foreign materials and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags
and waste daily. Take necessary measures to ensure that workers and work
areas are protected from fire and health hazards resulting from handling,
mixing, and application.

1.6 JOB CONDITIONS

A. Apply water-based paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 283 K (10 deg C) and 305 K (32 deg C).

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 280 K (7 deg C) and 308 K (35 deg C).

C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds
85 percent; or at temperatures less than 258 K (3 deg C) above the dew point; or to
damp or wet surfaces.
1. Painting may continue during inclement weather if surfaces and areas to be

painted are enclosed and heated within temperature limits specified by the
manufacturer during application and drying periods.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, provide products
and painting systems from manufacturers listed in the MPI approved products
listing, latest edition.

2.2 PAINT MATERIALS, GENERAL

A. Material Compatibility: Provide primers, finish coat materials, and related materials that
are compatible with one another and the substrates indicated under conditions of
service and application, as demonstrated by the manufacturer based on testing and
field experience.

B. Material Quality: Provide the manufacturer’s best-quality trade sale paint material of
the various coating types specified. Paint material containers not displaying
manufacturer’s product identification will not be acceptable.
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1. Proprietary Names: Use of manufacturer’s proprietary product names in color
and finish schedules to designate colors or materials is not intended to
imply that products named are required to be used to the exclusion of
equivalent products of other manufacturers meeting requirements specified
herein.

C. Colors: Provide color selections made by The Engineer from the manufacturer’s full range
of standard colors.

2.3 PRIMERS

A. Primers: Provide the manufacturer’s recommended factory-formulated primers that are
compatible with the substrate and finish coats indicated.

1. Ferrous Metal Primer, Exterior Applications: Epoxy, zinc rich, rust-inhibiting primer
followed by high build epoxy undercoat.
a. Comply with MPI System EXT 5.1G; Primer, VOC of 400

grams/liter maximum.
b. Comply with MPI System EXT 5.1G; Undercoat, VOC of 200 grams/liter

maximum.

2. Ferrous Metal Primer, Interior Applications: Quick-drying, rust-inhibiting primer.
a. Comply with MPI System INT 5.1K; Water Based Primer, VOC of 200

grams/liter maximum.

3. Galvanized Metal Primer, Exterior Applications: Metal primer specifically
formulated for galvanized steel material.
a. Comply with MPI System EXT 5.3D; Etching Primer, VOC of

400 grams/liter maximum.

4. Galvanized Metal Primer, Interior Applications: Metal primer specifically formulated
for galvanized steel material.
a. Comply with MPI System INT 5.3C; Cementitious Primer, VOC of 300

grams/liter maximum.

5. Gypsum Board Primer, Interior Applications: Primer specifically formulated for
gypsum board materials.
a. Comply with MPI System INT 9.2F; Latex Primer Sealer, VOC of 200

grams/liter maximum.

2.4 EXTERIOR FINISH PAINT MATERIAL

A. Finish Paint: Provide the manufacturer’s recommended factory-formulated finish-coat
materials that are compatible with the substrate and primer coats indicated.

1. Ferrous Metal: Two-component Aliphatic Polyurethane.
a. Comply with MPI System EXT 5.1G; Finish coat over primer

and undercoat, VOC of 400 grams/liter maximum.

2. Galvanized Metal: Two-component solvent based Aliphatic Polyurethane.
a. Comply with MPI System EXT 5.3D; Finish Coats over primer, VOC of 400

grams/liter maximum.
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2.5 INTERIOR FINISH PAINT MATERIAL

A. Finish Paint: Provide the manufacturer’s recommended factory-formulated finish-coat
materials that are compatible with the substrate and primer coats indicated.

1. Ferrous Metal: Two component water borne epoxy.
a. Comply with MPI System INT 5.1K; Finish coats over primer, VOC of 300

grams/liter maximum.

2. Galvanized Metal: Solvent based Alkyd.
a. Comply with MPI System INT 5.3C; Finish coats over primer, VOC of 380

grams/liter maximum.

3. Gypsum Board: Two component water borne epoxy.
a. Comply with MPI System INT 9.2F; Finish coats over primer, VOC of 300

grams/liter maximum.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions under which painting will be performed for
compliance with paint application requirements. Surfaces receiving paint must be
thoroughly dry before paint is applied.

1. Do not begin to apply paint until unsatisfactory conditions have been corrected.
2. Start of painting will be construed as the Applicator’s acceptance of surfaces and

conditions within a particular area.

B. Coordination of Work: Review other Sections in which primers are provided to
ensure compatibility of the total system for various substrates. On request, furnish
information on characteristics of finish materials to ensure use of compatible primers.

3.2 PREPARATION

A. General: Remove hardware and hardware accessories, plates, machined surfaces,
lighting fixtures, and similar items already installed that are not to be painted, or
provide surface-applied protection prior to surface preparation and painting. Remove
these items, if necessary, to completely paint the items and adjacent surfaces.
Following completion of painting operations in each space or area, have items
reinstalled by workers skilled in the trades involved.

B. Cleaning: Before applying paint or other surface treatments, clean the substrates of
substances that could impair the bond of the various coatings. Remove oil and grease prior
to cleaning.  Schedule cleaning and painting so dust and other contaminants from the
cleaning process will not fall on wet, newly painted surfaces.

C. Surface Preparation: Clean and prepare surfaces to be painted according to
the manufacturer’s instructions and requirements of MPI for each particular substrate
condition according to painting system noted and as follows.

1. Provide barrier coats over incompatible primers or remove and reprime. Notify
the Engineer in writing about anticipated problems using the specified finish -
coat material with substrates primed by others.
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2. Ferrous Metals: Clean ungalvanized ferrous metal surfaces that have not
been shop-coated; remove oil, grease, dirt, loose mill scale, and other foreign
substances. Use solvent or mechanical cleaning methods that comply with
recommendations of the Steel Structures Painting Council (SSPC).
a. Blast steel surfaces clean as recommended by the paint system

manufacturer and according to requirements of SSPC specification
SSPC-SP 6.

b. Treat bare and sandblasted or pick led clean metal with a metal treatment
wash coat before priming.

3. Galvanized Surfaces: Clean galvanized surfaces with nonpetroleum-
based solvents so that the surface is free of oil and surface contaminants.
Remove pretreatment from galvanized sheet metal fabricated from coil stock by
mechanical methods.

D. Materials Preparation: Carefully mix and prepare paint materials according to
manufacturer’s directions.

1. Maintain containers used in mixing and applying paint in a clean condition, free of
foreign materials and residue.

2. Stir material before application to produce a mixture of uniform density; stir
as required during application. Do not stir surface film into material. Remove
film and, if necessary, strain material before using.

3. Use only thinners approved by the paint manufacturer and only within
recommended limits.

3.3 APPLICATION

A. General: Apply paint according to manufacturer’s directions. U se applicators and
techniques best suited for substrate and type of material being applied.

B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions
detrimental to formation of a durable paint film.

1. Paint colors, surface treatments, and finishes are indicated in the schedules.

2. Provide finish coats that are compatible with primers used.

3. The number of coats and the film thickness required are the same regardless of
the application method. Do not apply succeeding coats until the previous
coat has cured as recommended by the manufacturer. Sand between
applications where sanding is required to produce a smooth even surface
according to the manufacturer’s directions.

4. Apply additional coats if undercoats, stains, or other conditions show through
final coat of paint until paint film is of uniform finish, color, and
appearance. Give special attention to ensure that surfaces, including edges,
corners, crevices, welds, and exposed fasteners, receive a dry film
thickness equivalent to that of flat surfaces.

5. The term exposed surfaces includes areas visible when permanent or
built-in fixtures, convector covers, covers for finned tube radiation, grilles,
and similar components are in place. Extend coatings in these areas, as
required, to maintain the system integrity and provide desired protection.
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6. Paint surfaces behind movable equipment and furniture the same as
similar exposed surfaces. Before the final installation of equipment, paint
surfaces behind permanently fixed equipment or furniture with prime coat only.

7. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat,
non-specular black paint.

8. Paint back sides of access panels and removable or hinged covers to match
exposed surfaces.

9. Finish exterior doors on tops, bottoms, and side edges same as exterior faces.

C. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated,
or otherwise prepared for painting as soon as practicable after preparation and
before subsequent surface deterioration.

1. Allow sufficient time between successive coats to permit proper drying. Do
not recoat until paint has dried to where it feels firm, does not deform or feel
sticky under moderate thumb pressure, and where application of another coat
of paint does not cause the undercoat to lift or lose adhesion.

D. Application Procedures: Apply paints and coatings by brush, roller, spray, or other
applicators according to the manufacturer’s directions.

1. Brushes: Use brushes best suited for the material applied.
2. Rollers: Use rollers of carpet, velvet back, or high-pile sheep’s wool as

recommended by the manufacturer for the material and texture required.
3. Spray Equipment: Use airless spray equipment with orifice size as recommended

by the manufacturer for the material and texture required.

E. Minimum Coating Thickness: Apply materials no thinner than the
manufacturer’s recommended spreading rate. Provide the total dry film thickness of
the entire system as recommended by the manufacturer.

F. Prime Coats: Before applying finish coats, apply a prime coat of material, as recommended
by the manufacturer, to material that is required to be painted or finished and that has
not been prime-coated by others. Recoat primed and sealed surfaces where
evidence of suction spots or unsealed areas in first coat appears, to ensure a
finish coat with no burn-through or other defects due to insufficient sealing.

G. Completed Work: Match approved samples for color, texture, and coverage. Remove,
refinish, or repaint work not complying with specified requirements.

3.4 CLEANING

A. Cleanup: At the end of each work day, remove empty cans, rags, rubbish, and other
discarded paint materials from the site.

1. After completing painting, clean glass and paint-spattered surfaces.
Remove spattered paint by washing and scraping. Be careful not to scratch
or damage adjacent finished surfaces.



TIE FORK VISITORS SERVICE CENTER
Spanish Fork, UT April, 2009

PAINTING 09900-8

3.5 PROTECTION

A. Protect work of other trades, whether being painted or not, against damage by painting.
Correct damage by cleaning, repairing or replacing, and repainting, as acceptable to
Architect.

B. Provide "Wet Paint" signs to protect newly painted finishes. Remove temporary protective
wrappings provided by others to protect their work after completing painting operations.

1. At completion of construction activities of other trades, touch up and restore
damaged or defaced painted surfaces.

3.6 EXTERIOR PAINT SCHEDULE

A. General: Provide the following paint systems for the various substrates indicated.
Comply with requirements of Master Painters Institute (MPI) Architectural Painting
Specification Manual.

B. Ferrous Metal: MPI System EXT 5.1G. Each coat of primer, undercoat and finish
shall applied at the rate recommended by manufacturer, finished total thickness of
system shall not be less than 3.2 (0.085 mm) dry mil thickness.

Primer: One coat Epoxy Zinc Rich
Primer. Undercoat: One coat High Build
Epoxy.
Finish: One coat Aliphatic Polyurethane, Semi-Gloss.

C. Zinc-Coated Metal: MPI System EXT 5.3D. Each coat of primer and finish shall applied
at the rate recommended by manufacturer, finished total thickness of system shall not
be less than 3.2 (0.085 mm) dry mil thickness.

Primer: One coat Etching Primer.
Finish: Two coats Aliphatic Polyurethane, Semi-Gloss.

3.7 INTERIOR PAINT SCHEDULE

A. General: Provide the following paint systems for the various substrates indicated.
Comply with requirements of Master Painters Institute (MPI) Architectural Painting
Specification Manual.

B. Ferrous Metal: MPI System INT 5.1K. Each coat of primer and finish shall applied at the
rate recommended by manufacturer, finished total thickness of system shall not be less than
3.2 (0.085 mm) dry mil thickness.

Primer: One coat water based Rust Inhibitive
Primer. Finish: Two coats waterborne Epoxy, Semi-
Gloss.

C. Zinc-Coated Metal:  MPI System INT 5.3C. Each coat of primer and finish shall applied
at the rate recommended by manufacturer, finish total thickness of system shall not be
less than 3.2 (0.085 mm) dry mil thickness.

Primer: One coat Cementitious Primer.
Finish: Two coats solvent based Alkyd, Semi-Gloss.
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D. Gypsum Board: MPI System INT 9.2F. Each coat of primer and finish shall applied at the
rate recommended by manufacturer, finished total thickness of system shall not be less than
3.2 (0.085 mm) dry mil thickness.

Primer: One coat Latex Primer Sealer.
Finish: Two coats waterborne Epoxy, Satin Gloss.

3.8 COLOR SCHEDULE

A. P-1  Exterior and Interior Fiber Cement Siding (Vertical Panels and Lap Siding)
a. Sherwin Williams:  SW-7532 Ì  Urban Putty
b. Benjamin Moore:  Grant Beige 975
c. Kwall Paint:  Knapweed 2893M

B. P-2  Interior Gyp Board  Wall and Ceiling (Restrooms and Toilet Rooms)
a. Sherwin Williams:  SW-6078 Ì  Realist Beige
b. Benjamin Moore:  Collingwood 859
c. Kwall Paint:  Siberia 2852W

C. P-3  Interior Gyp Board  Wall and Ceilin g and Interior Tongue & Groove Ceiling
a. Sherwin Williams:  SW-7541  Grecian Ivory
b. Benjamin Moore:  Tapestry Beige 975
c. Kwall Paint:  Jonesboro 1219W

D. P-4  Interior Doors and Frames  and Interior and Exterior Trim
a. Sherwin Williams:  SW-7594  Carriage Door
b. Benjamin Moore:  Beaver Brown 2104 -20
c. Kwall Paint: Oedipus 2567 N

E. P-5 Interior Service Doors and Frames.
a. Sherwin Williams:  SW-7025 Backdrop
b. Benjamin Moore:  Eaglerock 1469
c. Kwall Paint:  Shinto 1275A

F. P-6 Fiber Cement Soffit
a. Sherwin Williams:  SW-6147 Panda White
b. Benjamin Moore:  Cloud White 967
c. Kwall Paint:  Gorge Water CLW 1031W

G. P-7 Exterior Doors and Frames,  All Exposed Steel Metal Work and Structure (Grind
smooth all welds, Primed and Painted) Color to match fiDark Bronze Anodized Aluminumfl

H. P-8  Wrought Iron Fence : Black

I. P-9  Back of existing Display Boards:  Black (Alt. No.1)

END OF SECTION 09900
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SECTION 10155 - TOILET COMPARTMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Phenolic solid core toilet compartments configured as shown on drawings.

B. Related Sections:

1. Division 9 Section "Gypsum Board Assemblies" for bloc king.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material
descriptions, dimensions of individual components and profiles, and finish es.

B. Shop Drawings:  For toilet compartments.  Include plans, elevations, sections, details, and
attachments to other work.

1. Show locations of centerlines of toilet fixtures.
2. Show dimensions of required support and blocking locations.

C. Samples for Verification:  For the following products, in manufacturer’s standard sizes unless
otherwise indicated:

1. Each type of material, color, and finish required for units of same thickness and material
indicated for Work.

D. Product Certificates:  For each type of toilet compartment, from manufacturer.

E. Maintenance Data:  For toilet compartments  to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. Comply with requirements in GSA’s CID -A-A-60003, "Partitions, Toilets, Complete."

B. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board’s "Americans with Disabilities Act (ADA)
ICC/ANSI A117.1 for toilet compartments designated as accessible.
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1.5 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of toilet fixtures, walls, columns, ceilings, and other
construction contiguous with toilet compartments by field measurements before fabrication.

PART 2 - PRODUCTS

2.1 PHENOLIC-CORE UNITS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Columbia Partitions.
2. General Partitions.
3. Approved equal.
4. Substitutions: See Section 01631  ̄Product Substitutions

B. Toilet-Enclosure Style:  Floor and wall anchored.

C. Entrance-Screen Style:  Floor anchored.

D. Urinal-Screen Style:  Wall hung.

E. Door, Panel, Screen, and Pilaster Construction:  Solid phenolic -core panel material with
melamine facing on both sides fused to substrate during panel manufacture (not separately
laminated), and with eased and polished edges and no-sightline system.  Provide minimum 3/4-
inch- (19-mm-) thick doors, minimum 1 -̆(25.4-mm-) pilasters and minimum 1/2-inch- (13-mm-)
thick panels.

F. Pilaster Shoes:  Fabricated from stainless -steel sheet, not less than 3 inches (76 mm) high,
finished to match hardware.

G. Brackets (Fittings):

1. Stirrup Type:  Ear or U-brackets, stainless steel.
2. Full-Height (Continuous) Type:  Manufacturer’s standard design; stainless steel.

H. Phenolic-Panel Finish:  Facing sheet of one color and pattern in each room.

1. Color and Pattern:  Color to match:

a.  Cressida AT371  ̄Suede, Pionite or
b.  Sable Soapstone 4883-38 Wilsonart Laminate or
c.  Dark Chocolate 2200-58 Formica  ̄Matte Finish

I. Door Strike & Keeper:  Door strike & keeper with rubber bumper; mounted on pilaster in
alignment with door latch.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Comply with manufacturer’ s written installation instructions.  Install units rigid, straight,
level, and plumb.  Secure units in position with manufacturer’s recommended anchoring
devices.

1. Maximum Clearances:

a. Pilasters and Panels: 1/2 inch.
b. Panels and Walls: 1 inch.

2. Stirrup Brackets:  Secure panels to walls and to pilasters with no fewer than thre e
brackets attached at midpoint and near top and bottom of panel.

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.

3.2 ADJUSTING

A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer’s
written instructions for proper operation.  Set hinges on in -swinging doors to hold doors open
approximately 30 degrees from c losed position when unlatched.  Set hinges on out -swinging
doors and doors in entrance screens to return doors to fully closed position.

END OF SECTION 10155
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SECTION 10350 - FLAGPOLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum Flagpoles.

1.02 REFERENCE STANDARDS

A. ASTM B 221 - Standard Specification for Aluminum and Aluminum -Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2006.

B. ASTM B 221M - Standard Specification for Aluminum and Aluminum -Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes [Metric]; 2007.

C. ASTM B 241/B 241M - Standard Specification for Aluminum and Aluminum -Alloy Seamless
Pipe and Seamless Extruded Tube; 2002 .

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on pole, accessories, and configurations.

C. Shop Drawings:  Indicate detailed dimensions, base details, anchor requirements, and  imposed
loads.

1.04 QUALITY ASSURANCE

A. Designer Qualifications:  Design flagpole foundation under direct supervision of a Professional
Structural Engineer experienced in design of this Work and licensed Tie Fork, Utah.

1.05 DELIVERY, STORAGE, AND HANDLI NG

A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or
containers.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Flagpoles:
1. Admiral Flag Poles, Inc.: www.admiralflagpoles.com.
2. Concord Industries, Inc.:  www.concordindu stries.com
3. Pole Tech:  www.poletech.com
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 FLAGPOLES

A. Flagpole:  Aluminum.
1. Nominal Height:  30 ft (9144 m); measured from nominal ground elevation.
2. Mounting: Ground mounted type.
3. Design:  Straight shaft.
4. Halyard:  Interior type.

2.03 POLE MATERIALS

A. Aluminum:  ASTM B221 (ASTM B 221M), 6063 alloy, T6 temper.

2.04 ACCESSORIES

A. Finial Ball:  Aluminum, 6 inch (150 mm) diameter.

www.admiralflagpoles.com
www.concordindustries.com
www.poletech.com
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B. Halyard:  5/16 inch (8 mm) diameter polypropylen e, braided, white.

2.05 OPERATORS

A. Hand Crank:  Removable type.

2.06 MOUNTING COMPONENTS

A. Foundation Tube Sleeve:  AASHTO M 36M, corrugated 16 gage (1.5 mm) steel, galvanized,
depth as required by manufacturer.

B. Pole Base Attachment:  Flush; steel ba se with base cover.

2.07 FINISHING

A. Metal Surfaces in Contact With Concrete:  Asphaltic paint.

B. Aluminum:  Anodized to Dark Bronze, color as selected.

C. Finial:  Spun finish.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that concrete foundation is ready to receive work and dimensions are as indicated on
shop drawings.

3.02 PREPARATION

A. Coat metal sleeve surfaces below grade and surfaces in contact with dissimilar materials with
asphaltic paint.

3.03 INSTALLATION

A. Install flagpole, base assembly, and fittings in accordance with manufacturer’s instructions.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1 inch (25 mm).

3.05 ADJUSTING

A. Adjust operating devices so that halyard and  flag function smoothly.

END OF SECTION 10350
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SECTION 10360 � BENCHES

PART 1 � GENERAL

1.01 SECTION INCLUDES

A. Interior & exterior benches

1.02 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed installation of benches
similar in material, design, and extent to that indicated for this project and whose work has
resulted in construction with a record of successful in -service performance.

B. Manufacturer Qualifications: A firm experienced in manufacturing benches similar to those
required for this project.

C. Source Limitations: Obtain each color, finish, shape and type of bench from a single source
with resources to provide components of consistent quality in appearance and physical
properties.

D. Product Options: Drawings indicate size, shape and dimensional re quirements of benches and
are based on the specific system indicated.

1.03 REFERENCES

A.     Bench Frame
1. Cast Metal:

a. ASTM A332 Cast Aluminum
B. Seating Material

1. Flat and Round Bar:
a. ASTM A36 Carbon Structural Steel
b. Aluminum

2. Tubing:
a. ASTM A513 Electric Welded Carbon Steel mechanical Tubing
b.   Aluminum

3. Aluminum Boards:
a. ASTM B221 extruded aluminum boards and end caps.  Aluminum boards and end
caps are clear anodized (202-R1).

1.04 SUBMITTALS

A. Product Data: Include physical character istics such as shape, dimensions and finish for each
bench.

B. Shop Drawings: Show installation details for each bench.

C. Samples for Verification: For the following benches, showing; (1) the color of the powder coat
finish. Prepare 2 inch by 3.5-inch (50.8 mm by 87.5mm) powder coat samples (or larger) from
the same material to be used to finish the product.

D. Maintenance Data: For each bench.
1. Include recommended methods for repairing damage to the powder coat finish.

1.05 DELIVERY, STORAGE, AND HANDLIN G
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A. Store bench/es in original undamaged packaging and containers until ready for installation.
B. Handle powder coated bench/es with sufficient care to prevent any scratches or damage to the

finish.
1.06 WARRANTY

A. Site furnishings are to carry a five year manufacturer¯s limited warranty against defects in
materials and workmanship. The warranty period begins the date the product is shipped from
the manufacturer.

PART 2 - PRODUCTS

2.01 INTERIOR BENCH ACCEPTABLE MANUFACTURERS

A. Canterbury International � 1969 park Bench

B. Trilary � Thomas Steele Division � Gramercy

2.02 EXTERIOR BENCH ACCEPTABLE MANUFACTURERS

A. Landscape Forms � Painwell

B. Canterbury International � 1969 park Bench

C. Trilary � Thomas Steele Division - Gramercy

2.03 MATERIALS

A. Bench Frame:
a. Cast aluminum � Powder Coated.

B. Seating:
a. Horizontal Steel Straps � Powder Coated:

i. Straps shall be 3/16˙ x 1-1/2˙ (4.8mm x 38.1mm) carbon    structural steel
flat bar.

b. Aluminum Boards:
i. Boards shall be 1-1/4˙ x 2˙ with 2-7/8˙ dia. Half-round face boards that

conceal steel channels.
C. Fasteners:

All assembly fasteners shall be as per manufacturer recommendations.

D.    Powder Coating. Color as selected by architect from manufacturer¯s full range of standard
colors.

2.04 BENCHES

A. Interior Bench:  the bench shall be 48˙ long.

B. Exterior Bench:  The bench shall be 72˙ long

PART 3 � EXECUTION

3.10 INSTALLATION

A. Handle and install benches in accordance with manufacturer¯s recommendations and
installation instructions.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

BENCHES 10360 - 3

B. Set benches secured to construction, level and true to line, in correct relationship to adjacent
materials.

END OF SECTION 10360
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SECTION 10425 - SIGNS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following types of signs:
1. Panel signs, Dimensional letters and numbers.

1.3 SUBMITTALS

A. General:  Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product data for each type of sign specified, including details of construction relative to
materials, dimensions of individual components, profiles, and finishes.

C. Shop drawings showing fabrication and erection of signs.  Include plans, elevations, and
large-scale sections of typical members and other components.  Show anchors, grounds,
layout, reinforcement, accessories, and installation details.
1. Provide message list for each sign required, including large-scale details of wording

and lettering layout.
2. For signs supported by or anchored to permanent construction, provide setting

drawings, templates, and directions for installation of anchor bolts and other anc hors
to be installed as a unit of Work in other Sections.

D. Samples:  Provide the following samples of each sign component for initial selection of color,
pattern and surface texture as required and for verification of complian ce with requirements
indicated.
1. Samples for initial selection of color, pattern, and texture:

a. Cast Acrylic Sheet and Plastic Laminate:  Manufacturer’s color charts
consisting of actual sections of  material including the full range of colors
available for each material required.

2. Samples for verification of color, pattern, and texture selected and compliance with
requirements indicated:
a. Cast Acrylic Sheet and Plastic Laminate:  Provide a sample panel not less

than 8 inches by 8 inches for each material, color, texture, and pattern
required.  On each panel include a representative sample of the graphic
image process required, showing graphic style , and colors and finishes of
letters, numbers, and other graphic devices.

1.4 QUALITY ASSURANCE

A. Sign Fabricator Qualifications:  Firm experienced in producing signs similar to those indicated
for this Project, with a record of successful in -service performance, and sufficient production
capacity to produce sign units required without causing delay in the Work.

B. Single-Source Responsibility:  For each separate sign type required, obtain signs from one
source of a single manufacturer.
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C. Design Concept:  The Drawings indicate sizes, profiles, and dimensional requirements of
signs and are based on the specific types and model s indicated.  Sign units by other
manufacturers may be considered provided deviations in dimensions and profiles do not
change the design concept as judged by the Architect.  The burden of proof of equality is on
the Proposer.

1.5 PROJECT CONDITIONS

A. Field Measurements:  Take field measurements prior to preparation of shop drawings and
fabrication to ensure proper fitting.  Coordinate fabrication schedule with construction
progress to avoid delay.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering products
that may be incorporated in the Work include, but are not limited to, the following:

1. Manufacturers of Panel Signs:
a. Utah Correctional Industries
b. Allenite Signs; Allen Marking Products, Inc.
c. American Graphics Inc.
d. Andco Industries Corp.
e. APCO Graphics, Inc.
f. ASI Sign Systems, Inc.
g. Best Manufacturing Co.
h. Grimco, Inc.
i. Innerface Sign Systems, Inc.
j. Kaltech Industries Group, Inc.
k. Mills Manufacturing, Inc.
l. Mohawk Sign Systems.
m. Seton Identification Products.
n. Signature Signs, Inc.
o. Supersine Company (The).
p. Or, pre-approved equal.

2.2 MATERIALS

A. Cast Acrylic Sheet:  Provide cast (not extruded or continuous cast)  methyl methacrylate
monomer plastic sheet, in sizes and thicknesses indicated, with a minimum flexural strength
of 16,000 psi when tested according to ASTM D 790, with a minimum allowable continuous
service temperature of 176 deg F (80 deg C), and of the following general types:
1. Transparent Sheet:  Where sheet material is indicated as "clear," provide colorless

sheet in matte finish, with light transmittance of 92 percent, when tested according to
the requirements of ASTM D 1003.

2. White Translucent Sheet:  Where sheet material is indicated as "white," provide
white translucent sheet of density required to produce uniform brightness and
minimum halation effects.

3. Opaque Sheet:  Where sheet material is indicated as "opaque," provide colored
opaque acrylic sheet in colors and finishes as selected from the manufacturer’s
standards.

B. Fasteners:  Use concealed fasteners fabricated from metals that are not co rrosive to the sign
material and mounting surface.
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C. Anchors and Inserts:  Use nonferrous metal or hot -dipped galvanized anchors and inserts for
exterior installations and elsewhere as required for corrosion resistance.

D. Colored Coatings for Acrylic Plastic Sheet:  Use colored coatings, including inks and paints
for copy and background colors that are recommended by acrylic manufacturers for optimum
adherence to acrylic surface and are non -fading for the application intended.

2.3 PANEL SIGNS

A. Panel Signs:  Comply with requirements indicated for materials, thicknesses, finishes, colors,
designs, shapes, sizes, and details o f construction.
1. Produce smooth, even, level sign panel surfaces, constructed to remain flat under

installed conditions within a tolerance of plus or minus 1/16 inch measured
diagonally.

B. Unframed Panel Signs:  Fabricate signs with edges mechanically and smoothly finished to
conform with the following requirements:
1. Edge Condition:  Square cut.
2. Corner Condition:  Corners rounded to 3/4 -inch radius unless indicated otherwise.

C. Graphic Content and Style:  Provide sign copy that complies with the requirements indicated
for size, style, spacing, content, position, material, finishes, and colors of letters, numbers,
and other graphic devices.

D. Raised Copy:  Machine-cut copy characters from matte -finished opaque acrylic sheet and
chemically weld onto the acrylic sheet forming sign panel face.  Produce precisely formed
characters with square cut edges free from burrs and cut ma rks.
1. Panel Material:  Matte-finished opaque acrylic sheet.
2. Raised Copy Thickness:  Not less than 1/32 inch.

2.4 INFORMATION FOR SIGNS AS FOLLOWS:

A. 1. Message:  "STORAGE ROOM"  ̄On two lines
2. Letter Height: 1 1/4 inches.
3. Letter Style:  Helvetica.

B. 1. Message:  "UTILITY"  ̄On one line
2. Letter Height: 1 1/4 inches.
3. Letter Style:  Helvetica.

C. 1. Message:  "RESTROOM"
2. Letter Height: 3/4 inches.
3. Letter Style:  Helvetica.
4. Provide all ADA Compliant graphics & Braille Text

D. 1. Message:  "ENTRANCE"
2. Letter Height: 3/4 inches.
3. Letter Style:  Helvetica.
4. Provide all ADA Compliant graphics & Braille Text
5. 4 signs required, 2 exterior & 2 interior

2.5 FINISHES

A. Colors and Surface Textures:  For exposed sign material that requires s election of materials
with integral or applied colors, surface textures or other characteristics related to appearance,
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provide color matches indicated, or if not indicated, as selected by the Architect from the
manufacturer’s standards.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Locate sign units and accessories where indicated, using mounting methods of the
type described and in compliance with th e manufacturer’s instructions.
1. Install signs level, plumb, and at the height indicated, with sign surfaces free from

distortion or other defects in appearance.

B. Wall-Mounted Panel Signs:  Attach panel signs to wall surfaces  using the methods indicated
below:
1. Vinyl-Tape Mounting:  Use double-sided foam tape to mount signs to smooth,

nonporous surfaces.  Do not use this method for vinyl -covered or rough surfaces.
2. Silicone-Adhesive Mounting:  Use liquid silicone adhesive recommended by the sign

manufacturer to attach sign units to irregular, porous, or vinyl -covered surfaces. Use
double-sided vinyl tape where recommended by the sign manufacturer to hold the
sign in place until the adhesive has fully cured.

3.2 CLEANING AND PROTECTION

A. After installation, clean soiled sign surfaces according to the manufacturer’s instructions.
Protect units from damage until acceptance by the Owner.

END OF SECTION 10425
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SECTION 10522 - FIRE EXTINGUISHERS, CABINETS & ACCESSORIES 
 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Fire extinguishers. 

B. Fire extinguisher cabinets. 

C. Accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 6105 - Rough Carpentry: Wood blocking product and execution requirements. 

1.03 REFERENCE STANDARDS 

A. NFPA 10 - Standard for Portable Fire Extinguishers; National Fire Protection Association; 2007. 

B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current 
edition. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings:  Indicate cabinet physical dimensions. 

C. Product Data:  Provide extinguisher operational features and color and finish. 

D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination 
requirements. 

1.05 FIELD CONDITIONS 

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher 
ingredients. 

 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Fire Extinguishers, Cabinets and Accessories: 
1. JL Industries, Inc:  www.jlindustries.com. 
2. Larsen's Manufacturing Co:  www.larsensmfg.com. 
3. Potter-Roemer:  www.potterroemer.com. 
4. Substitutions:  See Section 01600 - Product Requirements. 

2.02 FIRE EXTINGUISHERS 

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable 
codes, whichever is more stringent. 
1. Provide extinguishers labeled by Underwriters Laboratories Inc. for the purpose specified 

and indicated. 

B. Dry Chemical Type Fire Extinguishers:  Stainless steel tank, with pressure gage. 
1. Class B:C. 
2. Size 10. 
3. Finish:  Baked enamel, red color. 

2.03 FIRE EXTINGUISHER CABINETS 

A. Metal:  Formed primed steel sheet; 0.036 inch (0.9 mm) thick base metal. 
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B. Cabinet Configuration:  Recessed type. 
1. Sized to accommodate accessories. 

C. Door:  0.036 inch (0.9 mm) thick, reinforced for flatness and rigidity; lock with break glass 
access.  Hinge doors for 180 degree opening with continuous piano hinge.  Provide nylon catch. 

D. Door Glazing:  Glass, clear, 1/8 inch (3 mm) thick tempered.  Set in resilient channel gasket 
glazing. 

E. Cabinet Mounting Hardware:  Appropriate to cabinet. Pre-drill for anchors. 

F. Weld, fill, and grind components smooth. 

G. Finish of Cabinet Exterior Trim and Door:  No. 4. 

H. Finish of Cabinet Interior:  White enamel. 

2.04 ACCESSORIES 

A. Extinguisher Theft Alarm:  Battery operated alarm, 5 second delay for disarming, activated by 
opening cabinet door. 

B. Cabinet Signage:  Alarm will sound if fire extinguisher is removed. 

 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify rough openings for cabinet are correctly sized and located. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Secure rigidly in place. 

C. Place extinguishers in cabinets. 
 
 
END OF SECTION 15022 
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SECTION 10800 - TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Provisions of UDOT 1999 Metric Standard Specifications CSI Format °Red Book–,
Supplemental and Special Provisions apply to this section where applicable.

1.2 SUMMARY

A. This Section includes toilet and bath accessory items as scheduled.

1.3 SUBMITTALS

A. General: Submit the following according to Conditions of Contract and Division 1
Specifications Sections.

B. Product data for each toilet accessory item specified, including construction details relative
to materials, dimensions, gages, profiles, mounting method, specified options, and finishes.

C. Samples of each toilet accessory item not listed in washroom accessory schedule to verify
design, operation, and finish requirements. Acceptable full-size samples will be returned
and may be used in the Work.

D. Setting drawings where cutouts are required in other work, including templates, substrate
preparation instructions, and directions for preparing cutouts and installing anchorage
devices.

E. Maintenance instructions including replaceable parts and service recommendations.

1.4 QUALITY ASSURANCE

A. Inserts and Anchorages: Furnish accessory manufacturers’ standard inserts and vandal
resistant security anchoring devices that must be set in concrete or built into masonry.
Coordinate delivery with other work to avoid delay.

B. Single-Source Responsibility: Provide products of same manufacturer for each type of
accessory unit and for units exposed to view in same areas, unless otherwise acceptable
to The Engineer.

1.5 PROJECT CONDITIONS

A. Coordination: Coordinate accessory locations, installation, and sequencing with other work
to avoid interference with and ensure proper installation, operation, adjustment, cleaning,
and servicing of toilet accessory items.

WARRANTY

1.6 A. Warranty:  Submit a written warranty executed by mirror manufacturer, agreeing to replace
any mirrors that develop visible silver spoilage defects within warranty period.
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B. Warranty Period:  15 years from date of Substantial Completion.

C. The warranty shall not deprive the Owner of other rights the Owner may have under other
provisions of the Contract Documents and will be in a ddition to and run concurrent with
other warranties made by the Contractor under requirements of the Contract Documents.

PART 2 ` PRODUCTS

2.0 MANUFACTURERS

  A.  See Part 3  ̀Execution: 3.3  Schedule of Accessories

  B.  Substitutions: See Section 01631 ` Product Substitutions

2.1 MATERIALS, GENERAL

A. Stainless Steel: AISI Type 304, with polished No. 4 finish, 0.7214 mm (22-gage) minimum
thickness.

B. Brass: Leaded and unleaded, flat products, ASTM B 19; rods, shapes, forgings, and flat
products with finished edges, ASTM B 16; Castings, ASTM B 30.

C. Sheet Steel: Cold-rolled, commercial quality ASTM A 366, 1.0160 mm (20-gage) minimum.
Surface preparation and metal pretreatment as required for applied finish.

D. Galvanized Steel Sheet: ASTM A 527, G60.

E. Chromium Plating: Nickel and chromium electro-deposited on base metal, ASTM B 456,
Type SC 2.

F. Galvanized Steel Mounting Devices: ASTM A 153, hot-dip galvanized after fabrication.

G. Fasteners: Screws, bolts, and other devices of same material as accessory unit, with
vandal-resistant, stainless steel interrupted slot-head screws.

2.2 COMBINATION TOILET SEAT COVER DISPENSER, SANITARY NAPKIN DISPOSAL, TOILET
TISSUE DISPENSERS

A. Recessed, combination toilet-seat-cover dispenser, sanitary napkin disposal, and toilet
tissue dispenser shall be Type 304 stainless steel with all-welded construction; exposed
surfaces shall have satin finish. Flange, doors, dispensers, disposal and receptacles shall
be Type 304, 0.7214 mm (22 gauge). Flange shall be drawn and beveled, one-piece,
seamless construction. Unit shall mount flush against side wall of toilet compartment to
allow clearance for grab bar. Doors integral with unit shall be secured to cabinet with full -
length stainless steel piano-hinge and equipped with a tumbler lock. Toilet-seat-cover
dispenser shall hold minimum 1000 paper toilet-seat covers. Door of sanitary napkin
disposal shall be equipped with a graphic symbol identifying napkin disposal. Sanitary
napkin disposal shall be furnished with a removable stainless steel receptacle with a
minimum capacity of 5.678 liters and be equipped with a tumbler lock.  Unit shall be
equipped with two theft-resistant toilet tissue spindles removable only with special key
provided.

1. Mounting: Partition mounted, designed to serve one toilet compartment.
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2.3 COMBINATION TOILET SEAT COVER DISPENSER, TOILET TISSUE DISPENSERS

A. Recessed, combination toilet-seat-cover dispenser and toilet tissue dispenser shall be Type
304 stainless steel with all-welded construction; exposed surfaces shall have satin finish.
Flange, doors and dispensers shall be Type 304, 0.7214 mm (22 gauge). Flange shall be
drawn and beveled, one-piece, seamless construction. Unit shall mount flush against side
wall of toilet compartment to allow clearance for grab bar. Doors integral with unit shall be
secured to cabinet with full-length stainless steel piano-hinge and equipped with a tumbler
lock. Toilet-seat-cover dispenser shall hold minimum 1000 paper toilet-seat covers. Unit
shall be equipped with two theft-resistant toilet tissue spindles removable only with special
key provided.

1. Mounting: Partition mounted, designed to serve one toilet compartment.

2.4 WASTE RECEPTACLES

A. Recessed Covered Waste Receptacle: Fabricate of Type 304 stainless steel, welded
construction. Exposed surfaces shall have satin finish. Door with 14 mm 90 degree return
shall be equipped with concealed full-length stainless steel piano hinge and 2 tumbler locks,
keyed like other washroom accessories. Waste receptacle shall have self-closing panel,
equipped with full-length stainless steel piano hinge, covering receptacle opening with
graphic symbol identifying waste receptacle. Unit shall be furnished with removable,
leakproof, rigid molded plastic waste container; 30 liters minimum.

B. Under Counter Recessed Waste Receptacle: Fabricate entirely of Type 304 stainless steel,
welded construction, with exposed surfaces satin finish. Flange shall be drawn, one piece,
seamless construction. Unit shall be furnished with removable, leakproof, rigid molded
plastic waste container secured to cabinet with tumbler lock, keyed like other washroom
accessories; 68 liters minimum.

2.5 GRAB BARS

A. Stainless Steel Type 304: Provide grab bars with wall thickness not less than 1.1125 mm
(18 gage) and as follows:

1. Mounting: Concealed anchors for solid wall construction with stainless steel vandal-
resistant, interrupted-slot, flat-head, machine screws.

2. Clearance: 38 mm clearance between wall surface and inside face of bar.
3. Gripping Surfaces: Non-slip texture.
4. Heavy-Duty Size: Outside diameter of 38 mm inches.
5. Flanges: Stainless steel Type 304 3 mm thick plate with satin finish. 76 mm

diameter with three counter-sunk screw holes for attachment to wall.

2.6 SANITARY NAPKIN VENDORS

A. General: Recessed napkin/tampon vendor shall combine two dispensing mechanisms in
one cabinet to provide napkins or tampons at user’s option. Unit shall be equipped with
double-coin mechanisms for 50 cent operation. Dispensing mechanisms shall be
convertible to allow the change of coin denomination without purchasing new mechanisms
or removing unit from wall. Unit  shall be Type 304 stainless steel with all-welded
construction. Cabinet shall be 0.7214 mm (22 ga). Door shall be 1.1125 mm (18 ga);
exposed surfaces shall have satin finish. Door shall have 22.2250 mm degree return edges;
be secured to cabinet with a concealed, full-length, stainless steel piano-hinge; and
equipped with a stainless steel cable doorstop and two tumbler locks keyed the same as
other washroom accessories. Each coin box shall be equipped with a tumbler lock that is
keyed differently than other locks. Unit shall carry no brand-name advertising.
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1. Mounting: Fully recessed type.
2. Operation: Fifty-cent coin operation, with locked coin box keyed separately from

door and other accessory units.

2.7 SOAP DISPENSERS

A. Vandal-Resistant Vertical Liquid Soap Dispenser, Concealed Surface-Mounted Gravity-
Feed Tank and Union/Shutoff Valve: Soap valve shall be chrome plated, solid brass body
with stainless steel mechanism and neoprene "O" ring packings. Push in operation
designed to dispense 10%-15% anhydrous liquid soap. Surface mounted tank shall be
constructed entirely of Type 304 heavy gauge stainless steel. It shall have an unbreakable,
leak-proof gauge to indicate refill time. Union/Valve to be chrome plated brass body with
stainless steel shutoff pin.

1. Tank Capacity: .38 liters (Unisex toilet rooms).
2. Tank Capacity: .95 liters (Men’s and Women’s toilet rooms).

2.8 HAND DRYERS

A. Touch Button Recessed Hand Dryer: One-piece, cast iron cover finished in high-gloss, acid-
resistant, multi-coat vitreous enamel. Cover shall be equipped with an insulated chrome-
plated touch button and a two-position, self-returning, chrome-plated, vandal resistant, non-
swiveling nozzle. Graphic operating instructions shall be permanently fused with vitreous
enamel cover. Cover shall have no exposed air-inlet grille. One-piece cast aluminum base
shall incorporate concealed, vandal-resistant air-inlet vanes on both sides and bottom.
Motor shall be 149 W (J/s), universal type on resilient mounting with sealed ball bearing at
drive-shaft end and self-lubricating sleeve bearing at non-drive end; equipped with
automatic thermal-overload switch. Heating element shall be located on inlet side of fan,
shall heat air without hot spots, be inaccessible to vandals, and protected by an automatic
thermal-overload switch. Solid-state electronic timer shall have no moving parts. Timer
shall operate dryer for 30 seconds after touch button is actuated before switching dryer off
automatically. Timer may be overridden by retouching button to stop drying cycle. Unit
shall be UL listed and CSA approved. Unit shall be protected by a limited 10-year warranty
on all parts except motor brushes. Motor brushes shall be warranted for three years from
date of installation.

2.9 MISCELLANEOUS ACCESSORIES

A. Mop and Broom Holder: 1.270 mm (18-gage), Type 304, stainless steel hat channel with
spring-loaded, rubber, cam-type mop/broom holders. Provide unit 1.219 meters long and
complete with five holders.

B. Surface-Mounted Shelf: Shelf shall be constructed entirely of Type 304 1.113 mm (18 ga)
stainless steel with satin finish. Mounting brackets, welded to shelf shall be 1.392 mm (16
ga) stainless steel. Shelf shall be 406 mm long by 127 mm wide with 19 mm return edges.
Front edge shall be hemmed for safe handling. Mounting shall be with stainless steel,
vandal-resistant, spanner head screws.

C. Surface Mounted Clothes Hook: Clothes hook shall be constructed entirely of Type 304
stainless steel.  Bracket shall be 2.692 mm (12 gage). Hook shall be 4.496 mm (7 gage).
Exposed surfaces shall be matte finish. Hook shall be equipped with rubber friction
washers. Hook shall pivot down for safety if excessively loaded. Hook tension shall be
adjustable by tightening stainless steel vandal-resistant, spanner head adjustment screw.
Hook shall be furnished with stainless steel vandal-resistant spanner head mounting screws.
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2.10 MIRROR UNITS

A. Framed Stainless Steel Mirror: Not less than 1.897 mm (14-gage) AISI Type 304 stainless
steel frame, heliarc welded corners, ground and polished smooth; all exposed surfaces shall
have satin finish. Mirror Type 430 stainless steel, with No. 8 polished mirror finish. Bond
to 13 mm minimum hardboard backing.

2.11 FABRICATION

A. General: Only a maximum 38 mm diameter, unobtrusive stamped manufacturer logo, as
approved by The Engineer, is permitted on exposed face of toilet or bath accessory units.
On either interior surface not exposed to view or back surface, provide additional
identification by either a printed, waterproof label or a stamped nameplate, indicating
manufacturer’s name and product model number.

B. Surface-Mounted Toilet Accessories, General: Except where otherwise indicated, fabricate
units with tight seams and joints, exposed edges rolled. Hang doors or access panels with
continuous stainless steel piano hinge. Provide concealed anchorage wherever possible.

C. Recessed Toilet Accessories, General:  Ex cept where otherwise indicated, fabric ate units
of all-welded construction, without mitered corners. Hang doors or access panels with
full-length, stainless steel piano hinge. Provide anchorage that is fully concealed when unit
is closed.

D. Mirror Unit Hangers: Provide system for mounting mirror units that will permit rigid, tamper
proof, and theft proof installation, as follows:

1. Heavy-duty wall brackets of galvanized steel, equipped with concealed locking
devices requiring a special tool to remove.

E. Keys: Provide universal keys for access to toilet accessory units requiring internal access
for servicing, resupply, etc. Provide minimum of ten keys to The Engineer as part of project
close-out.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install toilet accessory units according to manufacturers’ instructions, using fasteners
appropriate to substrate as recommended by unit manufacturer. Install units plumb and
level, firmly anchored in locations and at heights indicated.

B. Secure mirrors to walls in concealed, tamper proof manner with special hangers, toggle
bolts, or screws. Set units plumb, level, and square at locations indicated, according to
manufacturer’s instructions for type of substrate involved.

C. Install grab bars to withstand a downward load of at least 1,112 Newtons, complying with
ASTM F 446.

3.2 ADJUSTING AND CLEANING

A. Adjust toilet accessories for proper operation and verify that mechanisms function smoothly.
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Replace damaged or defective items.

B. Clean and polish all exposed surfaces strictly according to manufacturer’s recommendations
after removing temporary labels and protective coatings.

3.3 SCHEDULE OF ACCESSORIES

1. Combination Unit:  Seat Cover dispenser, Dual Roll Tissue Dispenser and Napkin
Dispenser.  (WomenÌs Restroom).  Stainless Steel Satin Finish.
a. Partition Mounted. Serves two Compartments.

Bradley  591
Bobrick  B-357
American Specialties 0481

2. Combination Unit:  Seat Cover dispenser, Dual Roll Tissue Dispenser and Napkin
Dispenser.  (WomenÌs Restroom).  Stainless Steel Satin Finish.
a. Partition Mounted. Serves two Compartments. ADA Compliant. Clearance

for ADA Grab Bar
Bradley  5912
Bobrick  B-3571
American Specialties 0481-HC

3. Combination Unit:  Seat Cover dispenser, Dual Roll Tissue Dispenser. ( MenÌs
Restroom - Wheelchair accessible stall).  Stainless Steel Satin Finish.
a. Recessed on Partition wall Combination Unit.  Clearance for ADA Grab Bar.

Serves One Compartment.
Bradley  5922
Bobrick B-3474
American Specialties 0485

4. Combination Unit:  Seat Cover dispenser, Tissue Dispenser and Napkin Dispenser.
(Unisex/Family Restroom).  Stainless Steel Satin Finish.
a. Recessed Combination Unit.  Wall Mounted. Clearance for ADA Grab Bar.

Bradley  5912 / 5912-69
Bobrick  B-3574
American Specialties 0482

5. Combination Unit:  Seat Cover Dispenser, Dual Roll Tissue Dispenser (MenÌs
Restroom àmbulatory Stall).  Stainless Steel Satin Finish.
a. Partition Mounted.  Serves two compartments.  ADA Compliant.  Clearance

for ADA Grab Bar
Bradley 5921
Bobrick  B-3471
American Specialties 0484-HC

6. Waste Receptacles:  Recessed with Cover.  (Unisex / Family Toilet Rooms
Stainless Steel Satin Finish.  ADA Compliant.
a. Waste Receptacle with cover. 2.8 Gallon min. Capacity

Bradley 3251
American Specialties, Inc.  04733
A&J Washroom Accessories U442

7. Under counter Semi- Recessed Waste Receptacle with cover.  Min. 12 Gallon
Capacity. 2-3/4– Max. Projection.  Stainless Steel Satin Finish.

Bradley 346
American Specialties 0458-CX
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A&J Washroom Accessories U416

8. Grab Bars:  Concealed mounting 1 ˛– Diameter, nonslip gripping surface.
Stainless Steel Satin Finish.

Bradley  812
Bobrick B-6806
American Specialties 3200-P

9. Soap Dispensers:  Liquid, vertical mounted, vandal resistant, ADA compliant.
Stainless Steel Satin Finish.

Bradley  655
Bobrick  B-2111
American Specialties 0347

10. Hand Dryer:  ADA Compliant.
Xlerator X̀L-W with Recess Kit
American Dryer  ̀ExtremeAir GXT6-MR
Dyson- Airblade AB02

11. Utility Shelf.  34– Long. 4 Holders.  Stainless Steel Satin Finish.
Bradley  9933
Bobrick  B-239
American Specialties 1304-4

12. Clothes Hook.  Surface Mounted.  Vandal Resistant.  Stainless Steel Satin Finish.
Bradley  9114
Bobrick B-983
A&J Washroom Accessories US18

13. Mirror:  Welded frame mirrors with tempered glass.  24– x 36–. Vandal Resistant
Bradley  780-2436-2
Bobrick  B-2908 2436
American Specialties B-0600-2436

14. Baby Changing Station:  Surface Mounted, ADA Compliant.
Bradley  9611
Bobrick  KB-100-00
American Specialties 9012

END OF SECTION 10800
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SECTION 11350 – TV MOUNTING BRACKET 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes the following equipment: 
1. TV mounting bracket. 
 

1.3 SUBMITTALS 
 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product data for bracket specified, including details of construction relative to materials, 

dimensions of individual components, profiles, and finishes. 
 
1.4 QUALITY ASSURANCE 
 

C. Design Concept:  The Drawings indicate sizes, profiles, and dimensional requirements of 
brackets and are based on the specific types and models indicated.  Brackets by other 
manufacturers may be considered provided deviations in dimensions and profiles do not 
change the design concept as judged by the Architect.  The burden of proof of equality is on 
the Proposer. 

 
1.5 PROJECT CONDITIONS 
 

A. Field Measurements:  Take field measurements prior to preparation of shop drawings and 
fabrication to ensure proper fitting.  Coordinate fabrication schedule with construction 
progress to avoid delay. 

 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated in the Work include, but are not limited to, the following: 

 
1. Manufacturers of Brackets: 

a. Chief LTM Series 
b. Peerles Mounts Smart Mount 
c. OmniMount U3 Tilt 
d. Vision Mount VMPL3 
e. Or, pre-approved equal. 

  
 

2.2 MATERIALS 
 

A. Bracket:  Solid heavy duty steel construction. 
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B. Fasteners:  Use fasteners fabricated from metals that are not corrosive to the bracket 

material and mounting surface. 
 
2.3 Tilting Bracket 
 

A. Supports up to 200 pounds. 
B. Tilts up to 15 degrees. 
C. Fits TV’s up to 60 inch. 
D. Adjustable lateral up to 8”. 
E. Provide locking mechanism for security. 
 

 
2.4 FINISHES 
 

A. Colors and Surface Textures:  Black . 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install as per manufacturers recommendations. 
 
 
END OF SECTION 11350 
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SECTION 15000 – GENERAL  
 
PART 1 - GENERAL 
 
1.1  GENERAL 
 
      A. General Conditions and Division 01 apply to this Division. 
 
1.2  SCOPE 
 
    A.  Includes - 
 
           1. Furnish all labor, materials, and equipment necessary for completion of the mechanical and 

plumbing work as indicated in the project documents. 
2. Furnish and install all motors specified in this Division and be responsible for the 

proper operation of electrical powered equipment furnished by this Division. 
3. Furnish exact location of electrical connections and information on motor controls to 

Division 16.  
4. Placing the air conditioning, heating, ventilating, and exhaust systems into full 

operation and continuing their operation during each working day of testing and 
balancing. 

5. Making changes in pulleys, belts, and dampers, or adding dampers, as required  for 
the correct balance as recommended by Balancing Contractor at no additional cost 
to Owner. 

6. Air and water balance, final adjustment and test run. 
7. The satisfactory performance of the completed systems is a requirement of this 

specification.  
 

B. Related Work Specified Elsewhere - 
 

1. Conduit (unless specified otherwise), line voltage wiring, outlets, and disconnect 
switches specified in Division 16. 

2. Magnetic starters and thermal protective devices (heaters) not a factory mounted 
integral part of packaged equipment are specified in Division 16.  

 
1.3  SITE INSPECTION 
 

A. The Contractor shall examine the site and understand the conditions which may affect the 
performance of work of this Division before submitting proposals for this work. 

 
B. Contractor shall familiarize himself with all locations where existing utilities and tunnel will be 

effected. 
 
      C. No subsequent allowance for time or money will be considered for any consequence related 

to failure to examine existing site conditions. 
 
1.4  DRAWINGS 
 

A. Mechanical drawings show general arrangement of piping, ductwork, equipment, etc; 
however, locations are to be regarded as shown diagrammatically only.  Follow as closely as 
actual building construction and work of other trades will permit.  

 
B. Consider architectural and structural drawings part of this work insofar as these drawings 

furnish information relating to design and construction of building.  These drawings take 
precedence over mechanical drawings.  

 
C. Because of the small scale of mechanical drawings, it is not possible to indicate all offsets, 

fittings, and accessories which may be required.  Investigate structural and finished 
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conditions affecting this work and arrange work accordingly, providing such fittings, valves, 
and accessories required to meet conditions. 

 
D. Before any equipment is purchased or fabricated and before running and/or 

fabricating any lines of piping or ductwork, the Mechanical Contractor and his 
Subcontractors shall assure themselves that they can be run as contemplated.  
Because of the small scale of the drawings, it is not possible to indicate all offsets, 
fitting, and accessories that may be required.  The Mechanical Contractor and his 
Subcontractors shall carefully investigate all mechanical, electrical and structural 
drawings, along with the finish conditions affecting all of their work, furnishing any 
required fittings, valves, duct transitions, offsets and accessories as may be 
required to meet such conditions, at no additional cost. 

 
E. If changes in location of piping, equipment, ducts, etc. are required due to lack of 

coordination of work under this division, such changes shall be made without charge. 
Contractor shall review drawings with local and state agencies having jurisdiction and any 
changes required by them shall be brought to the attention of the architect prior to bidding or 
commencement of work.  

 
1.5  SHOP DRAWINGS 
 

A.  Submit shop drawings in accordance with Division General Conditions.  
 

B. Shop drawings of various contractors shall be coordinated to eliminate interferences and to 
provide sufficient space for installation of equipment, piping, ductwork, insulation, valves, 
controls, etc.  Prefabrication will not exempt contractor from fitting work to on-site job 
conditions. 

 
C. The contract drawings shall not be scaled for rough-in measurements, nor be used as shop 

drawings.  Where drawings are required for these purposes, the Contractor shall obtain  data 
from the architectural drawings and take the necessary field measurements.  Drawings 
required by the General Conditions shall include such information as needed to satisfy the 
Architect on the methods of construction.  

 
1.6  CODE REQUIREMENTS, FEES, AND PERMITS 
 

A. The work shall be installed in accordance with the following applicable codes, ordinances and 
standards unless otherwise specified.  The codes and standards shall include but not be 
limited to and be of the latest and current editions.  

 
1. American Gas Association (AGA) 

           2. American Society of Heating, Refrigeration and Air  Conditioning Engineers 
(ASHRAE) 

           3. American Society of Mechanical Engineers (ASME) 
           4. American Society of Testing Materials (ASTM) 
           5. American Standards Association (ASA) 
           6. American Water Works Association (AWWA) 
           7. American Welding Society (AWS) 
           8. Associated Air Balance Council (AABC) 
           9. Heat Exchange Institute (HEI) 

          10. Hydraulic Institute (HI) 
           11. National Electrical Code 
           12. National Fire Protection Association (NFPA) 
           13. International Plumbing Code (IPC) 
           14. Sheet Metal and Air Conditioning contractors National Association (SMACNA) 
           15. Underwriters Laboratories (UL) 
          16. International Building Code (IBC) 
           17. International Mechanical Code (IMC) 
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18. Utah State Safety Orders (OSHA/UOSH) 
           19. Utah Fire Rating Bureau 
           20. Utah Boiler and Pressure Vessel Law 
           21. Utah Air Conservation Regulations/Waste Disposal regulations. 
           22. ASHRAE Ventilation STD.62-1981-R. 
           23. Model Energy Code, and ASHRAE 90.1 - 1989.  
 

B. Should drawings conflict with any code, the code shall govern.  If drawings and specifications 
establish a quality exceeding the code, the drawings and specifications shall govern.  If 
conflicts do exist among the drawings, specifications and codes, the same shall be brought to 
the attention of the Architect in writing prior to bidding, otherwise Contractor shall comply with 
applicable codes.  

 
C. The latest edition of all codes adopted by The State of Utah shall be used. 

 
D. Mechanical Contractor shall give all notices, obtain all necessary permits, file necessary 

plans, prepare documents and obtain approvals, and pay all fees required for completion of 
the mechanical and plumbing work outlined in this Division of the specifications and shown 
on the Mechanical and Plumbing Drawings.  

 

1.7 OPERATING AND MAINTENANCE DATA ON CD-ROM 

 

A.      An intuitive CD-ROM instructional manual shall be provided to give the owners representative 

the information they need to care, adjust, maintain and operate all of the equipment within the 

building , to include but not limited to, the heating, air conditioning, ventilating, plumbing 

automatic temperature control systems, kitchen equipment, stage and theatrical equipment, 

electrical equipment and building products requiring maintenance. 

 

B.      CD-ROM manual preparation shall be under the direction of an individual or organization that 

has demonstrated expertise in the preparation of a comprehensive and complete CD-ROM 

operation and maintenance manual. Qualifications shall be submitted for approval. 

 

C.     All CD-ROM’s shall be authored with Adobe Acrobat. The authoring shall, but not be limited to 

include the following:  

a) All design drawings and documentation shall be included on the CD-ROM in a 

PDF format. These drawings shall be provided in an electronic format to the 

company contracted to create the CD-ROM and shall include the civil 

engineering, architectural,  structural, electrical and mechanical sections 

b) Icons shall be located on the PDF plans to link test and balance reports and 

mechanical operation and maintenance information to the design drawings. 

c)  All information on the CD-ROM shall be printable on 8.5” x 11” plain paper with 

the design drawings and automatic temperature control drawings printable on 

plain paper.  

  d) Linked information such that the user can key word search for information. 

  e) Provide a hyper-text alphabetical index of all equipment and building products as 

outlined in item 1 above.  

  f) Use of multimedia formatting (text, pictures, graphics and sound etc.) will be used 
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to make the information more accessible and understandable. 

  g) All documentation shall be converted to an unchangeable Portable Document 

Format (.PDF).     

h) The CD-ROM shall start automatically when inserted in the drive under the 

Windows or higher operation system. Any directions to continue will be 

observable on the screen. 

I) Operation and maintenance information to be supplied to the company contracted 

to do the CD-ROM  by the contractor and suppliers providing the materials and 

equipment. 

 

D.     At the beginning or start-up of the CD-ROM there shall be a General Information index screen 

to direct the user to the portion of the manual desired. This index screen will consist of five (5) 

major groups. The groups will include: 

a)  Names of architects, engineers and contractors with address and  

                             telephone number. 

  b) Warranties List: This section to include: 

  c) A list of all the contractors with a link to their warranty for their part of the job.  

  d) Design drawings  

    

E.  Manufacturer’s Operation and Maintenance Manuals:  

a)   Architectural or General Contractor section:  

b) Kitchen Section: 

  c)   Mechanical section:  

d)   Electrical section:   

 
F. The company selected to produce the CD-ROM is to insure that there is a computer at the job 

site. If there is not a computer available on the site one should be provided. 

a)  The minimum computer requirements to run the CD-ROM will be the following: 

  - Pentium Processor 100 Mhz 

  - 16 Meg RAM 

  - 4x CD-ROM drive  

  - Sound Card  

  - 64 bit 2 meg video card  

  - Windows XP/Vista 

  - Mouse 

  - SVGA monitor 

  - Monitor set to 800 x 600 resolution 

 

G. Four (4) copies of the CD will provided to the owner’s representative and one copy to the 

Mechanical Engineer.   
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1.8  OPERATION AND MAINTENANCE INSTRUCTIONS 
 

A. Contractor shall instruct building maintenance personnel in the operation and maintenance of 
the installed mechanical systems utilizing the Operation and Maintenance Manual when so 
doing. 

 
      B. Minimum instruction periods shall be as follows -  
 
            1. Mechanical - Four hours. 

          2. Temperature Control - Two hours. 
            3. Plumbing - Two hours. 
 
      C. Instruction periods shall occur before final inspection when systems are properly working and 

before final payment is made.   
 
      D. None of these instructional periods shall overlap each other. 
 
      E. An additional two hours of instruction will be provided by each contractor after 60 days of 

system operation by owner to insure proper system operation and answer questions.   
 
1.9  RECORD DRAWINGS 
 

A. Mechanical Contractor shall keep an up-to-date set of mechanical and plumbing drawings in 
his custody showing all changes in red, clearly defined and neatly drafted by him.  At the end 
of construction, he shall turn these drawings over to the General Contractor who will combine 
with other record drawings for submission to the Architect.   Record drawings must be 
completed and submitted prior to final inspection. 

 
 
1.10 REPORTS 
 

A. Following are items to be submitted to the Owner and Architect for review prior to 
requesting a substantial completion walk-thru and substantial completion. 

 
1. Plumbing Disinfectant Reports 
2. Air Balance Reports 
 

 
END OF SECTION 15000 
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SECTION 15050 - BASIC MATERIALS & METHODS 
 
PART 1 - GENERAL 
 
1.1  GENERAL 
 

A.  Division 15000 General applies to this Section.  
 
1.2  COORDINATION OF WORK 
 

A.  It is understood that while Drawings are to be followed as closely as circumstances permit, 
this Division will be held responsible for the installation of systems according to the true intent 
and meaning of the Contract Documents.  Anything not clear or in conflict will be explained by 
making application to the Architect in writing.  Should conditions arise where certain changes 
would be advisable, secure Owner's and Architect's approval for these changes before 
proceeding with work. 

 
      B.  Coordinate work of various trades in installing interrelated work.  Before installation of 

mechanical items, make proper provision to avoid interference’s in a manner approved by 
Architect.  Changes required in work specified in Division 15 caused by neglect to secure 
approval shall be made at no cost to Owner. 

 
      C.  Arrange piping, ductwork, and equipment to permit ready access to valves, unions, traps, 

starters, motors, control components, and to clear openings of doors and access panels.  
Mechanical Contractor shall provide all necessary access doors and/or panels to provide 
complete access to all mechanical equipment valves or accessories.  Coordinate openings in 
walls and hard ceilings with general contractor to provide access doors and provide access 
doors where this coordination or other provisions have not been made.  Doors for valves, 
piping, dampers, etc. shall be minimum 12" x 12" and doors for mechanical equipment shall 
be minimum 24" x 24".  

 
      D.  Furnish and install inserts and supports required by Division 15 unless otherwise noted.  

Furnish sleeves, inserts, supports, and equipment that are an integral part of other Divisions 
involved in sufficient time to be built into the construction as the Work proceeds.  Locate 
these items and see that they are properly installed.  Expense resulting from improper 
location or installation of items above shall be borne by Division 15. 

 
      E.  Be responsible for required digging, cutting, and patching incident to work of this Division and 

make required repairs afterwards to satisfaction of Owner and Architect. Cut carefully to 
minimize necessity for repairs to existing work.  Do not cut beams, columns, or trusses. 

 
            1.  Patch and repair walls, floors, ceilings, and roofs with materials of same quality and 

appearance as adjacent surfaces unless otherwise shown.  Surface finishes shall 
exactly match existing finishes of same materials.  

  2.  This Division shall bear expense of cutting, patching, repairing, and replacing of work 
of other Divisions because of its fault, error, tardiness, or because of damage done 
by it. 

            3.  Provide the necessary cutting, patching, repairing, and replacing pavements, 
sidewalks, roads, and curbs to permit installation of work of this Division.  

 
F.  Adjust locations of piping, ductwork, equipment, fixtures, etc, to accommodate work from 

interference’s anticipated and encountered.  Determine exact route and location of each pipe 
and cut prior to fabrication. 

 
          1.  Make offsets, transitions, and changes in direction of piping, ductwork, and electrical 

raceways as required to maintain proper head room and pitch of sloping lines 
whether or not indicated on Drawings.  Furnish and install traps, air vents, sanitary 
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vents, pull boxes, etc, as required to effect these offsets, transitions, and changes in 
direction. 

 
G.  Slots and openings through floors, walls, ceiling, and roofs shall be provided by other 

Divisions, but this Division shall see that they are properly located and do any cutting and 
patching caused by its neglect to do so.  

 
      H.  This Contractor shall schedule his work, store his equipment and materials, and work in 

harmony with other Contractors so as to not delay or jeopardize the construction. 
 
      I.  This Division shall coordinate with electrical contractor to insure that all required components 

of control work are included and fully understood.  Any discrepancies shall be called to the 
attention of the Architect before completion of bids.  No additional cost shall accrue to the 
Owner as a result of lack of such coordination.  

 
1.3  EQUIPMENT & MATERIALS 
 

A.  Requests for substitution shall be received in writing a minimum of seven days prior to 
bidding.  Prior acceptance shall be by Manufacturer's name only.  Items not listed in this 
specification or subsequent addendum’s shall not be considered.  No oral approvals will be 
acceptable.  Manufacturers listed in this specification are acceptable only for items listed.  All 
other items manufacturer wishes to bid must be prior approved.  This includes plumbing 
items.  All equipment shall be subject to final review in accordance with "Project Submittals". 

 
B.  Product Approvals - 

 
            1.  If approval is received to use other than specified items, responsibility for specified 

capacities and insuring that items to be furnished will fit space available lies with this 
Division.  

            2.  In the event other than specified equipment is used and will not fit job site conditions, 
this Division assumes responsibility for replacement with items named in 
Specification.  

 
      C.  Use domestic made pipe, pipe fittings, and motors on Project.  
 
      D.  Motor and equipment name plates as well as applicable UL labels shall be in place when 

Project is turned over to Owner. 
 
      E.  Insure that items to be furnished fit spaces available.  Make necessary field measurements to 

ascertain space requirements including those for connections and furnish and install 
equipment of size and shape so final installation shall suit true intent and meaning of Contract 
Documents.  Do not scale off drawings. 

 
      F.  All materials shall be of the best commercial quality obtainable, consistent with specified 

materials and for the purpose or function intended.  Materials shall be new unless specifically 
excepted.  

 
      G.  Equipment catalog or model numbers shown define the basic equipment types and quality 

standard only.  Catalog numbers shall not be considered as all inclusive and shall be verified 
to include all devices, controls, operators, and appurtenances necessary for the satisfactory 
and complete operation of the equipment.   

 
      H.  Follow manufacturer's directions in delivery, storage, protection, and installation of equipment 

and materials.  
 
            1.  Promptly notify Architect in writing of conflicts between requirements of Contract 

Documents and Manufacturer's directions and obtain Architect's written instructions 
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before proceeding with work.  Contractor shall bear all expenses arising from 
correcting deficiencies of work that does not comply with Manufacturer's directions or 
such written instructions from Architect. 

 
I.  Deliver equipment and material to site and tightly cover and protect against dirt, water, and 

chemical or mechanical injury but have readily accessible for inspection.  Store items subject 
to moisture damage (such as controls) in a dry, heated space.  

 
1.4  PROJECT SUBMITTALS 
 

A. Furnish complete catalog data for manufactured items of equipment to be used in the Work 
to Architect for review within 30 days after award of Contract. 

 
     B. Submittal shall include, but not be limited to the following: 
 
           1. equipment scheduled 
           2. valves 
           3. insulation and duct liner 
           4.  registers, grilles, and diffusers 
           5.  automatic temperature controls 
           6.  certificates of guarantee 
           7.  plumbing fixtures, trim and specialties  
 8. any item for which more than one manufacturer is mentioned 
 

C. Submit a minimum of five copies of data in binders and index in same order and name as 
they appear in Specification. 

 
           1. State sizes, capacities, brand names, motor HP, electrical requirements, accessories, 

materials, gauges, dimensions, and other pertinent information. 
           2. List on catalog covers page numbers of submitted items. 
           3. Underline applicable data. 
 

D. If material or equipment is not as specified or submittal is not complete, it will be rejected by 
Architect. 

 
E. Catalog data or shop drawings for equipment which are noted as being reviewed by Architect 

or his Engineer shall not supercede Contract Documents.  
 

F. Review comments of Architect shall not relieve this Division from responsibility for deviations 
from Contract Documents unless Architect's attention has been called to such deviations in 
writing at time of submission, nor shall they relieve this Division from responsibility for errors 
in items submitted. 

 
G. Check work described by catalog data with Contract Documents for deviations and errors. 

 
H. All items other than first named specified equipment shall show and state all exceptions and 

deviations taken and shall include design calculations. 
 

I. The Contractor shall review the submittals prior to submission to the Architect to make sure 
that the submittals are complete in all details.  No submittal will be reviewed which does not 
bear the contractor's notation that such checking has been made. 

 
J. No partial submittals will be considered unless approved by the engineer. 

 
      K. Manufacturers' names shall be mentioned as acceptable prior to bidding.  See paragraph 3a 

above.  
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      L. Mechanical Contractor shall verify equipment dimensions to fit the spaces provided with 
sufficient clearance for servicing the equipment.  

 
      M. Mechanical Contractor shall review equipment submittals for compliance with schedules, 

specifications, and drawing plans and details. Equipment submittal shall show the proper 
arrangements to suit installation and maintenance such as motor location, access doors, filter 
removal, piping connections, etc.  

 
N. Equipment submittal sheets shall be clearly marked indicating equipment symbol and exact 

selection of proposed equipment.  Submittals shall clearly indicate name of manufacturer of 
each item. 

 
      O. For unacceptable items, the right shall be reserved to require the first named specified items. 
 
1.5 CLEANING & FINISHING 
 
      A. Contractor shall, at all times, keep the premises free from waste material and rubbish.  Upon 

completion of this Section of the work, Mechanical Contractor shall remove all surplus 
materials and rubbish; clean all spots resulting from the mechanical work from hardware, 
floors, glass, walls, etc.; do all required patching up and repair all work of other trades 
damaged by Mechanical Contractor under this Section of the work, and leave the premises in 
a clean orderly condition.  Clean heating and cooling coils, internally and externally, and 
replace all air filters prior to  
final mechanical inspection.  Remove rust, plaster, dirt, grease and oil before painting, 
insulating, or exposing to view the equipment, piping, ductwork, etc. in completed structure.  
Refinish any damaged surfaces and leave in proper working order at final completion. 

 
1.6 EQUIPMENT SERVICING 
 
      A. Prior to starting mechanical equipment, all motors, bearings and moving parts shall be 

properly oiled, greased and lubricated as required.  Full and adequate maintenance service 
shall be given and upon completion all equipment shall be cleaned and checked and placed 
in perfect condition for the Owner. 

 
      B. Provide lubrication for the following: 
 
            1.  Furnaces and radiant heaters 
            2.  Exhaust fans 
            3.  Damper motors 
 

C. Amount and type of lubricant shall be per manufacturer's specification.  
 
1.7 SUPERVISION 
 
      A. The Contractor shall supervise and direct the work with his best skill and attention.  He will be 

solely responsible for the means, methods, techniques, sequences and procedures of 
construction.  The Contractor will be responsible to see that the finished work complies 
accurately with the Contract Documents. 

 
1.8 SAFETY REGULATIONS 
 
      A. Contractor shall provide equipment, supervision, construction, procedures, and everything 

necessary to assure safety of life or property.  
 
      B. Refer also to General Condition and Special Conditions for protection clauses. 
 
1.9 LEAK DAMAGE 
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      A. Mechanical Contractor shall be responsible for damages to the work of other Contractors or 

to the building, or to its contents, people, etc., caused by leaks in any of the equipment or 
piping installed by him through equipment or material failures, leaking joints or disconnected 
pipes, fittings, or by overflows and shall make at his own expense all repairs to fixtures, 
building interior, contents, paint, rugs, furniture, ceiling tile, and equipment so damaged. 

 
 
1.10 TOOLS AND STORAGE OF EQUIPMENT 
 
     A. The Mechanical Contractor shall furnish all necessary tools, staging and whatever may be 

necessary for the installation of this work and shall at all times protect this work and others, 
and the materials to be used therein from damage by the weather, accident and other 
causes, and shall repair and make good any damage thus occurring. 

 
1.11 WORKMANSHIP 
 
      A. Workmanship shall be the best quality of its kind for respective industries, trades, crafts and 

practices and shall be acceptable in every respect to the Owner and Architect.  Nothing 
contained herein shall relieve the Mechanical Contractor from performing good work, perfect 
in all details of construction. 

 
1.12 TEMPORARY FACILITIES 
 
      A. Furnishing of temporary water, space heating, sanitary facilities, drainage lines, light and 

power will be as specified in Division 01 General Conditions.  Mechanical Contractor shall 
arrange with the General Contractor to bring facilities to required location of premises.  All 
expenses involved shall be paid by the Contractor as described in General and Special 
Conditions. 

 
1.13 PAINTING BY MECHANICAL CONTRACTOR 
 

A. See section 09900 for painting requirements.  See also section 15180 for color code 
requirements. 

B. Painting shall be by persons experienced in painting.  Mechanical Contractor shall use the 
project painting Contractor as his Subcontractor for painting under this section.  

 
      C. All exposed, insulated, and bare piping, equipment, metal stands and supports shall be 

painted as follows: 
 
            1. The prime coat on heating units, grilles, and diffusers shall be factory applied.  The 

finish coats shall be applied under this Section of these specifications.   
            2. All equipment which is to be furnished in finished painted condition by Mechanical 

Contractor shall be left without mark, scratch or impairment to finish upon completion 
and acceptance of job.  Any necessary refinishing to match original shall be done by 
Mechanical Contractor.  Do not paint over name plates, serial numbers or other 
identifying   marks. 

  3. All piping run exposed in equipment rooms, shall be painted as required in Section 
15 180.  Paint colors shall conform to color code requirements as specified in 15 180 
"Identification of Piping and Equipment". 

 
1.14 EQUIPMENT BASES 
 
      A. Provide reinforced concrete bases under furnace units, and air compressor.  Coordinate work 

with Division 03. 
      B. Bases shall be 4" high, above the finish grade.  The base shall extend beyond the equipment 

4" in all directions, where possible.  Inserts and vibration isolation systems shall be provided 
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and installed by the Mechanical Contractor at the time the concrete is poured to 
accommodate and anchor the equipment used.  Coordinate with vibration isolation 
manufacturer's requirements and Section 15 200. 

 
1.15 BELT GUARDS 
 

A. Shall be provided, properly enclosing each belt drive system.  Guards shall be easily 
removable, constructed of expanded metal with suitable frames corresponding with SMACNA 
standard and with tachometer openings.  Coordinate with equipment suppliers to avoid 
duplication of belt guards supplied with equipment.  

 
           B. Guards shall comply with OSHA Regulations. 
                                 
1.16 ELECTRICAL WORK 
 
      A. Power wiring to all electrically driven apparatus shall be done under the electrical contract.  

See Electrical Specifications. 
 
      B. Unless specifically noted otherwise on mechanical documents, Electrical Contractor shall 

furnish and install all magnetic starters including properly sized heaters, and disconnect 
switches as indicated on drawings or required by code.   

 
      C. The Mechanical Contractor shall verify the proper operation of equipment furnished by him.  

Costs for repair, replacing, re-wiring and re-testing shall be borne by the Mechanical 
Contractor without additional costs to the Owner. 

 
       D. Motors shall be as specified in Section 15 170. 
 
       E. Submit all data on electrical control equipment not included by the automatic temperature 

control diagrams.  Information shall include the manufacturer's name, circuit drawings, 
ratings, voltage, and other operating characteristics and locations.  Wiring diagrams and 
control equipment shown on the drawings are for the first named specified equipment.  Any 
changes or additions required to accommodate the furnished equipment shall be the 
responsibility of the Mechanical Contractor. 

 
1.17 CONTRACTOR'S USE OF BUILDING EQUIPMENT 
 
      A. The Contractor may use equipment such as electric motors, fans, filters, etc. when 

permanently installed as part of the project and with the written permission of the Owner.  As 
each piece of equipment is used, maintenance procedures approved by the manufacturer 
shall be followed, a careful record shall be kept of the time used, maintenance procedure 
followed and of any difficulty experienced with equipment.  The Contractor's records on the 
equipment shall be submitted to the Owner upon acceptance of project.  All fan belts and 
filter media shall be new at the beginning of the Mechanical System Operating Test Run and 
System Balancing.  Wearing surfaces (such as bearings) shall be carefully inspected just 
prior to acceptance.  Any excessive wear noted shall require replacement. 

 
1.18 INSPECTION NOTICE 
 
      A. The following is a basic list of guideline items so that the Architect, local plumbing 

inspector and Owner can be at job site for these inspections as the building 
progresses.  Mechanical Contractor shall inform these people one week in advance of 
test time.  

 
            1. Water tests on all sewer, waste, and rainwater piping prior to piping being 

concealed. 
            2. Pressure tests on all water service piping and gas piping.  
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            3. All duct work prior to installation of finished ceilings, including ductwork 
pressure testing.  Underground ductwork prior to covering with concrete. 

            4. The initial start-up of mechanical equipment, etc. 
            5. Any changes or problems occurring at job site. 
            6. Inspect all vent flashings on roof prior to roofing. 
            7. Periodic inspection at their discretion will be made to insure compliance to 

Contract Documents and codes.  Contractor shall provide ladders, access and 
other assistance as requested during inspections. 

  8. Final inspection before giving approval for final payment. 
 
 
1.19 EXCAVATION AND BACKFILLING 
 
      A. All excavation and backfilling shall be done as described in Division 02. 
 
      B. Trenches for underground pipe lines shall be excavated to the required depth.  Rocks, trash, 

or other debris will not be allowed in trench or backfill and shall be removed before pipe is 
laid in place.  After piping has been tested, inspected and approved, piping shall be 
backfilled.  

 
1.20 WARRANTY GUARANTEE 
 
      A. The Contractor shall warrant all materials and equipment to be of quality consistent with 

specifications as represented by manufacturer's published data. 
 
      B. The Contractor shall guarantee that the installation and operation of the equipment shall be 

free from defects for a period of one year beginning at date of substantial completion and 
acceptance.  The Contractor shall replace or repair any part of the installation that is found to 
be defective or incomplete within the guarantee period. 

      C. The one year guarantee on equipment and systems shall commence when equipment has 
been demonstrated to work and has been accepted.  (Example:  If an equipment item fails to 
perform and it takes 9 months after substantial completion to correct, then the guarantee 
shall commence after the item has been demonstrated to perform and has been accepted.) 

 
      D. Substantial completion and acceptance in no way relieves the Contractor from providing the 

systems and equipment as specified.  
 
1.21 COMPLETION SCHEDULE 
 
      A. Start-up and verification of basic equipment items shall be done prior to the date of 

substantial completion with sufficient time to allow balancing and adjusting to be performed. 
 

B. At the time of the final inspection a date shall be agreed upon for completion of any remaining 
items.  At least double the estimated cost of the work will be withheld from the Contractor's 
payment. 

 
C. The air balance reports, duct pressure test reports and plumbing disinfectant reports shall be 

submitted to the Owner and Architect prior to substantial completion. 
 
 
 
 

END OF SECTION 15050 
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SECTION 15057 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in 
plumbing equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected 
loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 

2.3 SINGLE-PHASE MOTORS 
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A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements 
of specific motor application: 

1. Permanent-split capacitor. 

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 15057 
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SECTION 15058 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in 
HVAC equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected 
loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 

2.3 SINGLE-PHASE MOTORS 
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A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements 
of specific motor application: 

1. Permanent-split capacitor. 

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 15058 
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SECTION 15062 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Equipment supports. 

B. Related Sections: 
1. Division 15 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for 

vibration isolation devices. 
2. Division 15 Section Metal Ducts for duct hangers and supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 
1. Design seismic-restraint hangers and supports for piping and equipment and obtain 

approval from authorities having jurisdiction. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components: 

1. Equipment supports. 

1.6 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.2 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.3 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi , 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 

B. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 
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C. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

D. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

E. Install lateral bracing with pipe hangers and supports to prevent swaying. 

F. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, [NPS 2-1/2 ] <Insert 
size> and larger and at changes in direction of piping.  Install concrete inserts before concrete is 
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts. 

G. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

H. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

I. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 :  12 inches long and 0.048 inch thick. 
b. NPS 4 :  12 inches long and 0.06 inch thick. 
 

5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 
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B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to [1-1/2 inches ] <Insert 
dimension>. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils . 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 
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D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30 . 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F ,pipes 
NPS 4 to NPS 24 , requiring up to 4 inches of insulation. 

I. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

J. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 

K. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

2. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

3. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
4. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

END OF SECTION 15062 
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SECTION 15073 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Restraining braces and cables. 

1.3 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  D. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  II. 

a. Component Importance Factor:  1.0. 
b. Component Response Modification Factor:  12. 
c. Component Amplification Factor:  2.5. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second):  51%. 

1.5 SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 
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b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined loads. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators, seismic restraints, and for 
designing vibration isolation bases. 

2. Riser Supports:  Include riser diagrams and calculations showing anticipated expansion 
and contraction at each support point, initial and final loads on building structure, spring 
deflection changes, and seismic loads.  Include certification that riser system has been 
examined for excessive stress and that none will exist. 

3. Vibration Isolation Base Details:  Detail overall dimensions, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and 
rails, base weights, equipment static loads, power transmission, component 
misalignment, and cantilever loads. 

4. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, 
and spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events.  Indicate 
association with vibration isolation devices. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint items and the 
basis for approval (tests or calculations). 

C. Welding certificates. 

D. Qualification Data:  For professional engineer and testing agency. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For air-mounting systems to include in operation and 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 
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D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproved by ICC-ES, or 
preapproved by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based 
on calculations.  If preapproved ratings are not available, submittals based on independent 
testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer. 

PART 2 - PRODUCTS 

2.1 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they will be 
subjected. 

C. Restraint Cables:  ASTM A 492 stainless-steel cables with end connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and 
with a minimum of two clamping bolts for cable engagement. 

D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections or Reinforcing steel angle clamped to hanger rod. 

2.2 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for 
compliance with requirements for installation tolerances and other conditions affecting 
performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application 
by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment Restraints: 

1. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inches . 

2. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction providing required submittals for component. 

B. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c. 
3. Brace a change of direction longer than 12 feet . 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction providing required submittals for component. 

E. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 
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A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or 
branches are supported by different structural elements, and where the connections terminate 
with connection to equipment that is anchored to a different structural element from the one 
supporting the connections as they approach equipment.  Comply with requirements in 
Division 15 Section "Domestic Water Piping" for piping flexible connections. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable 
to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless postconnection testing has been approved), and with at 
least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

4. Test at least two of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to 90 percent of rated proof load of device. 
6. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 15073 
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SECTION 15074 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Spring hangers with vertical-limit stops. 
3. Restraining braces and cables. 

1.3 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  D. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  II. 

a. Component Importance Factor:  1.0. 
b. Component Response Modification Factor:  6.0. 
c. Component Amplification Factor:  2.5. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second):  51%. 

1.5 SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 
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a. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators, seismic restraints, and for 
designing vibration isolation bases. 

2. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, 
and spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events.  Indicate 
association with vibration isolation devices. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint items and the 
basis for approval (tests or calculations). 

C. Welding certificates. 

D. Qualification Data:  For professional engineer and testing agency. 

E. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based 
on calculations.  If preapproved ratings are not available, submittals based on independent 
testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer. 
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PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad 
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes 
that match requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

C. Spring Hangers with Vertical-Limit Stop:  Combination coil-spring and elastomeric-insert hanger 
with spring and insert in compression and with a vertical-limit stop. 

1. Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing 
isolation efficiency. 

2. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Adjustable Vertical Stop:  Steel washer with neoprene washer "up-stop" on lower 

threaded rod. 
8. Self-centering hanger rod cap to ensure concentricity between hanger rod and support 

spring coil. 

2.2 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
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8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they will be 
subjected. 

C. Restraint Cables:  ASTM A 492 stainless-steel cables with end connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and 
with a minimum of two clamping bolts for cable engagement. 

D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections or Reinforcing steel angle clamped to hanger rod. 

2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic[- and wind]-control devices 

to indicate capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic[- and wind]-control 
devices for compliance with requirements for installation tolerances and other conditions 
affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application 
by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 
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C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Comply with requirements in Division 7 Section "Roof Accessories" for installation of roof curbs, 
equipment supports, and roof penetrations. 

B. Equipment Restraints: 

1. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch . 

2. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction providing required submittals for component. 

C. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c. 
3. Brace a change of direction longer than 12 feet . 

D. Install cables so they do not bend across edges of adjacent equipment or building structure. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction providing required submittals for component. 

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or 
branches are supported by different structural elements, and where the connections terminate 
with connection to equipment that is anchored to a different structural element from the one 
supporting the connections as they approach equipment.  Comply with requirements in 
Division 15 Section "Hydronic Piping" for piping flexible connections. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable 
to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless postconnection testing has been approved), and with at 
least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 
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4. Test at least two of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust restraints to permit free movement of equipment within normal mode of operation. 

3.7 HVAC VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE SCHEDULE 

A. Supported or Suspended Equipment: 

1. Equipment Location:  Mechanical Room. 
2. Pads: 

a. Material:  Neoprene. 
b. Thickness:  1/2”. 
c. Number of Pads:  4 minimum. 

3. Minimum Deflection: ¼  inches . 
4. Component Importance Factor:  1.0. 
5. Component Response Modification Factor:  6.0. 
6. Component Amplification Factor:  2.5. 

END OF SECTION 15074 
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SECTION 15076 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe labels. 
2. Valve tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Valve numbering scheme. 

D. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 
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C. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches . 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

B. Pipe Label Color Schedule: See Detail 4/P602 

END OF SECTION 15076 
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SECTION 15077 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Duct labels. 
4. Valve tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 
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1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 
3. Background Color:  Black. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F . 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch . 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches 

, 1/2 inch for viewing distances up to 72 inches , and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches . 

2.3 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 
thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Black. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F . 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch . 
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F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches , 1/2 
inch for viewing distances up to 72 inches , and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches . 

2.4 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.032-inch  minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners:  Brass S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for identification.  
Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 
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A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

B. Pipe Label Color Schedule: 

1. Refrigerant Piping: 

a. Background Color:  White. 
b. Letter Color:  Black. 

3.4 DUCT LABEL INSTALLATION 

A. Install plastic-laminated duct labels with permanent adhesive on air ducts in the following color 
codes: 

1. Blue:  For cold-air supply ducts. 
2. Yellow:  For hot-air supply ducts. 
3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 
4. ASME A13.1 Colors and Designs:  For hazardous material exhaust. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 
50 feet in each space where ducts are exposed or concealed by removable ceiling system. 

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Refrigerant:  1-1/2 inches round. 
b. Gas:  1-1/2 inches. 

2. Valve-Tag Color: 

a. Refrigerant:  Natural. 
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b. Gas:  Natural. 

3. Letter Color: 

a. Refrigerant:  Black. 
b. Gas:  Black. 

END OF SECTION 15077 
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SECTION 15085 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic hot-and cold water piping. 
2. Domestic recirculating hot-water piping. 
3. Supplies and drains for handicap-accessible lavatories and sinks. 

B. Related Sections: 

1. Division 15 Section "Plumbing Equipment Insulation." 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control reports. 

1.3 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

B. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 
Piping Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
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C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 
hermetically sealed cells.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

1. Special-Shaped Insulation:  ASTM C 552, Type III. 
2. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1. 
3. Preformed Pipe Insulation with Factory-Applied [ASJ] [ASJ-SSL]:  Comply with 

ASTM C 552, Type II, Class 2. 
4. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 
with ASTM C 534, Type I for tubular materials. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

H. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000-Degree Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 Deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no 
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F. 
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C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

E. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-20. 
d. Mon-Eco Industries, Inc.; 22-25. 

F. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, one of the following: 

a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 

2.4 MASTICS 

A. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm  at 43-mil dry 
film thickness. 

2. Service Temperature Range:  Minus 20 to plus 180 deg F. 
3. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
4. Color:  White. 

B. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.5 SEALANTS 

A. Joint Sealants: 

1. Joint Sealants for Cellular-Glass Products:  Subject to compliance with requirements, 
provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F. 
5. Color:  White or gray. 

B. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  Aluminum. 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
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2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range:  Minus 40 to plus 250 deg F. 
4. Color:  White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

2.7 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 
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2.8 SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 1/2 inch wide with wing seal or closed seal. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with 
requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 
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3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal 
seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps 
with outward clinching staples along edge at 4 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 
similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.3 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 
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3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously 
through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Division 7 Section "Through-Penetration Firestop Systems" 
for firestopping and fire-resistive joint sealers. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 
material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 
cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
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replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below-ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except 
divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 
insulation, to flanges with tie wire.  Extend insulation at least 2 inches (50 mm) over 
adjacent pipe insulation on each side of valve.  Fill space between flange or union cover 
and pipe insulation with insulating cement.  Finish cover assembly with insulating cement 
applied in two coats.  After first coat is dry, apply and trowel second coat to a smooth 
finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

3.5 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 
deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 
outward clinched staples at 6 inches o.c. 
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4. For insulation with factory-applied jackets on below-ambient services, do not staple 
longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 
same thickness as pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 
least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available.  Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of 
cellular-glass insulation.  Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 
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1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 
outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 
longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 

least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 
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3.8 FINISHES 

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.9 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 
field-applied jacket and insulation in layers in reverse order of their installation.  Extent of 
inspection shall be limited to three locations of straight pipe, three locations of threaded 
fittings, locations of threaded strainers, three locations of threaded valves, and three 
locations of flanged valves for each pipe service defined in the "Piping Insulation 
Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold, Hot and Recirculated Hot Water:  Insulation shall be one of the following: 

1. Flexible Elastomeric:  3/4 inch thick. 
2. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch for cold water and 1 inch for 

hot and recirculated hot water thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. 
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B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

1. None. 

END OF SECTION 15085 
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SECTION 15086 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 

B. Related Sections: 

1. Division 15 Section "HVAC Equipment Insulation." 
2. Division 15 Section "HVAC Piping Insulation." 
3. Division 15 Section "Metal Ducts" for duct liners. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied if any). 

B. Qualification Data:  For qualified Installer. 

C. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed. 

D. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 
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1. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Division 15 Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before 
preparing ductwork Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 
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F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type I  Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

D. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50. 
d. Mon-Eco Industries, Inc.; 22-25. 

2.3 MASTICS 

A. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 
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1. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 
thickness. 

2. Service Temperature Range:  Minus 20 to plus 180 deg F . 
3. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
4. Color:  White. 

B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35. 
d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 
3. Service Temperature Range:  0 to 180 deg F . 
4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 
5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Encacel. 

b. Eagle Bridges - Marathon Industries; 570. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 
3. Service Temperature Range:  Minus 50 to plus 220 deg F . 
4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 
5. Color:  White. 

D. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F . 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 
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2.4 LAGGING ADHESIVES 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-36. 

c. Vimasco Corporation; 713 and 714. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation. 

4. Service Temperature Range:  0 to plus 180 deg F . 
5. Color:  White. 

2.5 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F . 
5. Color:  Aluminum. 

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range:  Minus 40 to plus 250 deg F . 
4. Color:  White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 
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4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C 1136, Type II. 

5. Vinyl Jacket:  White vinyl with a permeance of 1.3 perms when tested according to 
ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and NFPA 90B. 

2.7 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches . 
3. Thickness:  11.5 mils . 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches . 
3. Thickness:  6.5 mils . 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

2.8 SECUREMENTS 

A. Bands: 

1. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316]; 0.015 
inch thick, 1/2 inch  wide with wing seal or closed seal. 

2. Aluminum:  ASTM B 209 , Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, [ 1/2 inch wide with wing seal or closed seal. 

3. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to 
accept metal bands.  Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 
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1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for 
capacitor-discharge welding, 0.135-inch-  diameter shank, length to suit depth of 
insulation indicated. 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; CD. 
3) Midwest Fasteners, Inc.; CD. 
4) Nelson Stud Welding; TPA, TPC, and TPS. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.135-inch-  diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; CHP-1. 
2) GEMCO; Cupped Head Weld Pin. 
3) Midwest Fasteners, Inc.; Cupped Head. 
4) Nelson Stud Welding; CHP. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- 
diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
fastened to projecting spindle that is capable of holding insulation, of thickness indicated, 
securely in position indicated when self-locking washer is in place.  Comply with the 
following requirements: 

a. Baseplate:  Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter. 
b. Spindle:  Nylon, 0.106-inch- diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches . 
c. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 
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5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is 
capable of holding insulation, of thickness indicated, securely in position indicated when 
self-locking washer is in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 
2) GEMCO; Peel & Press. 
3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- 

diameter shank, length to suit depth of insulation indicated. 
d. Adhesive-backed base with a peel-off protective cover. 

6. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter. 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

D. Wire:  0.062-inch soft-annealed, stainless steel or 0.062-inch soft-annealed, galvanized steel. 

2.9 CORNER ANGLES 

A. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch , aluminum according to 
ASTM B 209 , Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
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A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches .  Clean and dry surface to 
receive self-sealing lap.  Staple laps with outward clinching staples along edge at 4 
inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 
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5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 
similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire 
damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches . 

1. Comply with requirements in Division 7 Section "Through-Penetration Firestop Systems" 
for firestopping and fire-resistive joint sealers. 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit 
area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 
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3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches , place pins 16 inches o.c. 
each way, and 3 inches maximum from insulation joints.  Install additional pins to 
hold insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches . 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  
At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 

8. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches . 
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9. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows.  Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

10. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.7 FINISHES 

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be 
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule, 
General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.9 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 

B. Items Not Insulated: 

 
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums and casings. 
4. Flexible connectors. 
5. Vibration-control devices. 
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6. Factory-insulated access panels and doors. 

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air duct insulation shall be[ one of] the following: 

1. Flexible Elastomeric:  1 inch thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches  thick and 1.5-lb/cu. ft. nominal density. 

B. Concealed, round and flat-oval, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft.  nominal density. 

C. Concealed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft.  nominal density. 

D. Concealed, rectangular, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches  thick and 1.5-lb/cu. ft.  nominal density. 

E. Exposed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 

F. Exposed, round and flat-oval, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 

G. Exposed, round and flat-oval, outdoor-air duct insulation shall b  one of the following: 

1. Flexible Elastomeric:  1 inch thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches > thick and 1.5-lb/cu. ft. nominal density. 

H. Exposed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 

I. Exposed, rectangular, return-air duct insulation shall be[ one of] the following: 

1. Flexible Elastomeric:  1 inch thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 

J. Exposed, rectangular, outdoor-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft.  nominal density. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

DUCT INSULATION 15086 - 14 

END OF SECTION 15086 
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SECTION 15092 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal systems. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

B. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Basis-of-Design Product:  Subject to compliance with requirements,  product by one of the 
following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 

1. Sealing Elements:  EPDM-rubber or NBR interlocking links shaped to fit surface of pipe.  
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Carbon steel. 
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3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating or Stainless 
steel of length required to secure pressure plates to sealing elements. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide[1-inch  annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and 
walls are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 
specified in Division 7 Section "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for 
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems." 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make 
a watertight seal. 

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Concrete Slabs-on-Grade: 
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a. Piping Smaller Than NPS 6  Galvanized-steel wall sleeves with sleeve-seal 
system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

2. Interior Partitions: 

a. Piping Smaller Than NPS 6 . 

END OF SECTION 15092 
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SECTION 15097 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With [polished, chrome-plated] [and] [rough-brass] finish and 
setscrew fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type:  With [polished, chrome-plated] [and] [rough-brass] finish and with 
concealed hinge and setscrew. 

E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, [concealed] hinge, and spring-clip 
fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and 
with OD that completely covers opening. 
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1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass[ or split-casting brass] type with 

polished, chrome-plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type[ or split-plate, stamped-steel type 

with concealed hinge]. 
d. Bare Piping in Equipment Rooms:  One-piece, cast-brass[ or split-casting brass] 

type with [polished, chrome-plated] [rough-brass] finish. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 15097 
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SECTION 15111 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following general-duty valves: 
1. Copper-alloy ball valves. 
2. Ferrous-alloy ball valves. 

B. Related Sections include the following: 
1. Division 15 Section "Identification for Plumbing Piping and Equipment" for valve tags and 

charts. 
2. Division 15 piping Sections for specialty valves applicable to those Sections only. 

1.3 DEFINITIONS 

A. The following are standard abbreviations for valves: 

1. CWP:  Cold working pressure. 
2. PTFE:  Polytetrafluoroethylene plastic. 
3. TFE:  Tetrafluoroethylene plastic. 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve 
design; pressure and temperature classifications; end connections; arrangement; dimensions; 
and required clearances.  Include list indicating valve and its application.  Include rated 
capacities; shipping, installed, and operating weights; furnished specialties; and accessories. 

1.5 QUALITY ASSURANCE 

A. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and 
design criteria. 

B. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
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2. Protect threads, flange faces, grooves, and weld ends. 
3. Set ball and plug valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew-point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 
handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 VALVES, GENERAL 

A. Refer to Part 3 "Valve Applications" Article for applications of valves. 

B. Bronze Valves:  NPS 2 and smaller with threaded ends, unless otherwise indicated. 

C. Ferrous Valves:  NPS 2-1/2 and larger with flanged ends, unless otherwise indicated. 

D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated. 

F. Extended Valve Stems:  On insulated valves. 

G. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and 
ASME B16.24 for bronze valves. 

H. Valve Grooved Ends:  AWWA C606. 

1. Solder Joint:  With sockets according to ASME B16.18. 

a. Caution:  Use solder with melting point below 840 deg F for angle, check, gate, 
and globe valves; below 421 deg F for ball valves. 

2. Threaded:  With threads according to ASME B1.20.1. 

I. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 COPPER-ALLOY BALL VALVES 

A. Copper-Alloy Ball Valves, General:  MSS SP-110. 

B. One-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with chrome-plated bronze ball, 
PTFE or TFE seats, and 400-psig minimum CWP rating. 

2.3 FERROUS-ALLOY BALL VALVES 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 15111 - 3 

A. Ferrous-Alloy Ball Valves, General:  MSS SP-72, with flanged ends. 

B. Ferrous-Alloy Ball Valves:  Class 150, full port. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine piping system for compliance with requirements for installation tolerances and other 
conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

D. Examine threads on valve and mating pipe for form and cleanliness. 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

F. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE APPLICATIONS 

A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, 
use the following: 

1. Shutoff Service:  Ball  valves. 

B. If valves with specified CWP ratings are not available, the same types of valves with higher 
CWP ratings may be substituted. 

C. Domestic Water Piping:  Use the following types of valves: 

1. Ball Valves, NPS 2 and Smaller:  One-piece, 400-psig CWP rating, copper alloy. 
2. Ball Valves, NPS 2-1/2 and Larger:  Class  150, ferrous alloy. 

D. Select valves, except wafer and flangeless types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Solder-joint or threaded ends. 
2. For Copper Tubing, NPS 2-1/2 to NPS 4 :  Flanged or threaded ends. 
3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Grooved-End, Copper Tubing:  Valve ends may be grooved. 

3.3 VALVE INSTALLATION 
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A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

C. Locate valves for easy access and provide separate support where necessary. 

D. Install valves in horizontal piping with stem at or above center of pipe. 

E. Install valves in position to allow full stem movement. 

3.4 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Common Work Results for Plumbing" for basic piping joint 
construction. 

B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts 
according to coupling and fitting manufacturer's written instructions. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated. 

3.5 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

END OF SECTION 15111 
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SECTION 15126 - METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Liquid-in-glass thermometers. 
2. Thermowells. 
3. Dial-type pressure gages. 
4. Gage attachments. 

B. Related Sections: 
1. Division 15 Section "Domestic Water Piping" for water meters inside the building. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Certificates:  For each type of meter and gage, from manufacturer. 

C. Operation and Maintenance Data:  For meters and gages to include in operation and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.1 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 

1. Standard:  ASME B40.200. 
2. Case:  Cast aluminum 7-inch  nominal size unless otherwise indicated. 
3. Case Form:  Straight unless otherwise indicated. 
4. Tube:  Glass with magnifying lens and blue or red organic liquid. 
5. Tube Background:  Nonreflective aluminum with permanently etched scale markings 

graduated in deg F . 
6. Window:  Glass. 
7. Stem:  Aluminum and of length to suit installation. 

a. Design for Thermowell Installation:  Bare stem. 

8. Connector:  1-1/4 inches , with ASME B1.1 screw threads. 
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9. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 
1.5 percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Standard:  ASME B40.200. 
2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting. 
3. Material for Use with Copper Tubing:  CNR or CUNI. 
4. Type:  Stepped shank unless straight or tapered shank is indicated. 
5. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads. 
6. Internal Threads:  1/2, 3/4, and 1 inch , with ASME B1.1 screw threads. 
7. Bore:  Diameter required to match thermometer bulb or stem. 
8. Insertion Length:  Length required to match thermometer bulb or stem. 
9. Lagging Extension:  Include on thermowells for insulated piping and tubing. 
10. Bushings:  For converting size of thermowell's internal screw thread to size of 

thermometer connection. 

B. Heat-Transfer Medium: [Mixture of graphite and glycerin. 

2.3 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Standard:  ASME B40.100. 
2. Case:  Sealed type(s); cast aluminum or drawn steel 4-1/2-inch  nominal diameter. 
3. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 
4. Pressure Connection:  Brass, with NPS 1/4 , ASME B1.20.1 pipe threads and bottom-

outlet type unless back-outlet type is indicated. 
5. Movement:  Mechanical, with link to pressure element and connection to pointer. 
6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi . 
7. Pointer:  Dark-colored metal. 
8. Window:  Glass. 
9. Ring:  Stainless steel. 
10. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range. 

2.4 GAGE ATTACHMENTS 

A. Snubbers:  ASME B40.100, brass; with NPS 1/4 ASME B1.20.1 pipe threads and piston or 
porous-metal-type surge-dampening device.  Include extension for use on insulated piping. 

B. Valves:  Brass or stainless-steel needle, with NPS 1/4, ASME B1.20.1 pipe threads. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in 
piping tees. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

METERS AND GAGES FOR PLUMBING PIPING 15126 - 3 

B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if 
required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 
most readable position. 

F. Install valve and snubber in piping for each pressure gage for fluids. 

G. Install thermometers in the following locations: 

1. Inlet and outlet of each water heater.. 

H. Install pressure gages in the following locations: 

1. Building water service entrance into building. 
2. Inlet and outlet of each pressure-reducing station. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and 
maintenance of meters, gages, machines, and equipment. 

3.3 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility. 

3.4 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each domestic water heater shall be the following: 

1. Industrial-style, liquid-in-glass type. 

B. Thermometer stems shall be of length to match thermowell insertion length. 

3.5 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Domestic Cold-Water Piping:  0 to 100 deg F . 

B. Scale Range for Domestic Hot-Water Piping:  20 to 240 deg F. 

3.6 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at discharge of each water service into building shall be the following: 

1. Sealed-mounted, metal case. 
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B. Pressure gages at inlet and outlet of each water pressure-reducing station shall be the 
following: 

1. Sealed-mounted, metal case. 

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Water Service Piping:  0 to 160 psi. 

B. Scale Range for Domestic Water Piping:  0 to 160 psi. 

END OF SECTION 15126 
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SECTION 15140 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and 
specialties inside the building. 

2. Specialty valves. 
3. Flexible connectors. 
4. Water meters furnished by utility company for installation by Contractor. 
5. Water meters. 

B. Related Section: 

1. Division 2 Section "Water Distribution" for water-service piping outside the building from 
source to the point where water-service piping enters the building. 

1.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Domestic water piping and support and installation shall withstand 
effects of earthquake motions determined according to ASCE/SEI 7. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14 for plastic, potable domestic water piping and components. 

C. Comply with NSF 61 for potable domestic water piping and components. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 
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2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

B. Soft Copper Tube:  ASTM B 88, Type  L water tube, annealed temper. 

1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or 
ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type 
unless otherwise indicated. 

B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.4 SPECIALTY VALVES 

A. Comply with requirements in Division 15 Section "General-Duty Valves for Plumbing Piping" for 
general-duty metal valves. 

2.5 TRANSITION FITTINGS 

A. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 
fitting. 

B. Sleeve-Type Transition Coupling:  AWWA C219. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material 
body with separating nonconductive insulating material suitable for system fluid, pressure, and 
temperature. 

B. Dielectric Unions: 

1. Description: 

a. Pressure Rating:  150 psig at 180 deg F. 
b. End Connections:  Solder-joint copper alloy and threaded ferrous. 
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C. Dielectric Flanges: 

1. Description: 

a. Factory-fabricated, bolted, companion-flange assembly. 
b. Pressure Rating:  150 psig. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Kits: 

1. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket:  Neoprene or phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

E. Dielectric Couplings: 

1. Description: 

a. Galvanized-steel coupling. 
b. Pressure Rating:  300 psig at 225 deg F. 
c. End Connections:  Female threaded. 
d. Lining:  Inert and noncorrosive, thermoplastic. 

F. Dielectric Nipples: 

1. Description: 

a. Electroplated steel nipple complying with ASTM F 1545. 
b. Pressure Rating:  300 psig at 225 deg F. 
c. End Connections:  Male threaded or grooved. 
d. Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Division 2 Section "Earthwork" for excavating, trenching, and 
backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping.  Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 
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C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, 
inside the building at each domestic water service entrance.  Comply with requirements in 
Division 15 Section "Meters and Gages for Plumbing Piping" for pressure gages and Division 15 
Section "Domestic Water Piping Specialties" for drain valves and strainers. 

D. Install shutoff valve immediately upstream of each dielectric fitting. 

E. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with 
requirements in Division 15 Section "Domestic Water Piping Specialties" for pressure-reducing 
valves. 

F. Install domestic water piping level and plumb. 

G. Install seismic restraints on piping.  Comply with requirements in Division 15 Section "Vibration 
and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices. 

H. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

K. Install piping adjacent to equipment and specialties to allow service and maintenance. 

L. Install piping to permit valve servicing. 

M. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than system pressure rating used in applications below unless otherwise indicated. 

N. Install piping free of sags and bends. 

O. Install fittings for changes in direction and branch connections. 

P. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

Q. Install pressure gages on suction and discharge piping from each plumbing pump and 
packaged booster pump.  Comply with requirements in Division 15 Section "Meters and Gages 
for Plumbing Piping" for pressure gages. 

R. Install thermometers on outlet piping from each water heater.  Comply with requirements in 
Division 15 Section "Meters and Gages for Plumbing Piping" for thermometers. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 15 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 15 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 
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U. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 15 Section "Escutcheons for Plumbing 
Piping." 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and 
fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Copper-Tubing, Push-on Joints:  Clean end of tube.  Measure insertion depth with 
manufacturer's depth gage.  Join copper tube and push-on-joint fittings by inserting tube to 
measured depth. 

G. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service.  Join flanges with gasket and bolts according to 
ASME B31.9. 

H. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems. 

3.4 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 15 Section "General-Duty Valves 
for Plumbing Piping" for valve installations. 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball or gate valves for piping NPS 2 and smaller.  Use 
butterfly or gate valves for piping NPS 2-1/2 and larger. 

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping.  Drain valves are specified in Division 15 Section 
"Domestic Water Piping Specialties." 

1. Hose-End Drain Valves:  At low points in water mains, risers, and branches. 
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated. 
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3.5 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

3.6 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric couplings, nipples or unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges or nipples. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 15 Section "Vibration and Seismic Controls for Plumbing 
Piping and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Division 15 Section "Hangers and Supports for Plumbing Piping 
and Equipment" for pipe hanger and support products and installation. 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

3.8 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to 
the following: 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

DOMESTIC WATER PIPING 15140 - 7 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 
smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 
than required by plumbing code.  Comply with requirements in Division 15 plumbing 
fixture Sections for connection sizes. 

3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2 and larger. 

3.9 IDENTIFICATION 

A. Identify system components.  Comply with requirements in Division 15 Section "Identification for 
Plumbing Piping and Equipment" for identification materials and installation. 

B. Label pressure piping with system operating pressure. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least one day before inspection 
must be made.  Perform tests specified below in presence of authorities having 
jurisdiction: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection. 

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit a separate 
report for each test, complete with diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating 
pressure, without exceeding pressure rating of piping system materials.  Isolate test 
source and allow to stand for four hours.  Leaks and loss in test pressure constitute 
defects that must be repaired. 
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5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.11 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm 
of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.12 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Under-building-slab, domestic water, building service piping, NPS 3 and smaller, shall be the 
following: 

1. Soft copper tube, ASTM B 88, Type L; wrought-copper solder-joint fittings; and brazed 
joints. 

D. Aboveground domestic water piping, NPS 2 and smaller, shall be the following: 
1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper solder-joint fittings; and 

brazed or soldered joints. 
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E. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought- copper solder-joint fittings; and 
brazed or soldered joints. 

3.13 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Shutoff Duty:  Use ball valves for piping NPS 2 and smaller.  Use ball valves with flanged 
ends for piping NPS 2-1/2 and larger. 

2. Hot-Water Circulation Piping, Balancing Duty:  Memory-stop balancing valves. 
3. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 15140 
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SECTION 15145 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Temperature-actuated water mixing valves. 
5. Strainers. 
6. Hose bibbs. 
7. Wall hydrants. 
8. Water hammer arresters. 

B. Related Sections include the following: 

1. Division 15 Section "Meters and Gages" for thermometers, pressure gages, and flow 
meters in domestic water piping. 

2. Division 15 Section "Drinking Fountains and Water Coolers" for water filters for water 
coolers. 

1.3 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless otherwise 
indicated. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

C. Operation and Maintenance Data:  For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. NSF Compliance: 
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1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 
domestic water piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9." 

PART 2 - PRODUCTS 

2.1 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Conbraco Industries, Inc. 
b. MIFAB, Inc. 
c. Watts Industries, Inc.; Water Products Div. 
d. Woodford Manufacturing Company. 
e. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1011. 
3. Body:  Bronze, nonremovable, with manual drain. 
4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
5. Finish:  Chrome or nickel plated. 

2.2 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Conbraco Industries, Inc. 
b. FEBCO; SPX Valves & Controls. 
c. Watts Industries, Inc.; Water Products Div. 
d. Zurn Plumbing Products Group; Wilkins Div. 

2. See Detail 4/P601 for performance. 
3. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and larger. 
4. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
5. Configuration:  Designed for horizontal, straight through flow. 
6. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet of NPS 2 and smaller; 
outside screw and yoke gate-type with flanged ends on inlet and outlet of NPS 2-
1/2 and larger. 

b. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection. 

B. Hose-Connection Backflow Preventers: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Conbraco Industries, Inc. 
b. Watts Industries, Inc.; Water Products Div. 
c. Woodford Manufacturing Company. 

2. Standard:  ASSE 1052. 
3. Operation:  Up to 10-foot head of water back pressure. 
4. Inlet Size:  NPS 1/2 or NPS 3/4 . 
5. Outlet Size:  Garden-hose thread complying with ASME B1.20.7. 
6. Capacity:  At least 3-gpm flow. 

2.3 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Conbraco Industries, Inc. 
b. Watts Industries, Inc.; Water Products Div. 
c. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1003. 
3. See detail 4/P601 for performance 
4. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3 . 
5. Valves for Booster Heater Water Supply:  Include integral bypass. 
6. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3 . 

2.4 TEMPERATURE-ACTUATED WATER MIXING VALVES 

A. Primary, Thermostatic, Water Mixing Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product 
indicated on Drawings] <Insert manufacturer's name; product name or designation> or a 
comparable product by one of the following: 

a. Leonard Valve Company. 
b. Powers; a Watts Industries Co. 
c. Symmons Industries, Inc. 
d. Bradely 

3. Standard:  ASSE 1017. 
4. Pressure Rating:  125 psig . 
5. Hi-Low control. 
6. Type: Cabinet-type, thermostatically controlled water mixing valve. 
7. Material:  Bronze body with corrosion-resistant interior components. 
8. Connections:  Union inlets and outlet. 
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9. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, 
and adjustable, temperature-control handle. 

10. Valve Pressure Rating:  125 psig minimum, unless otherwise indicated. 
11. Tempered-Water Setting:  105 deg F. 
12. Tempered-Water Design Flow Rate:  See Plumbing Schedule on Dwg P-001. 
13. Selected Valve Flow Rate at  Pressure Drop: See Plumbing Schedule on Dwg P-001 
14. Pressure Drop at Design Flow Rate: See Plumbing Schedule on Dwg P-001. 
15. Valve Finish:  Chrome plated. 
16. Piping Finish: Copper. 
17. Cabinet:  Factory-fabricated, stainless steel, for surface mounting and with hinged, 

stainless-steel door. 

2.5 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating:  125 psig minimum, unless otherwise indicated. 
2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2 and larger. 
3. End Connections:  Threaded for NPS 2 and smaller;flanged for NPS 2-1/2 and larger. 
4. Screen:  Stainless steel with round perforations, unless otherwise indicated. 
5. Perforation Size: 

a. StrainersNPS 2 and Smaller:  0.033 inch. 
b. Strainers NPS 2-1/2 to NPS 4 :  0.045 inch. 

6. Drain:  Pipe plug. 

2.6 HOSE BIBBS 

A. Hose Bibbs: 

1. Standard:  ASME A112.18.1 for sediment faucets. 
2. Body Material:  Bronze. 
3. Seat:  Bronze, replaceable. 
4. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating:  125 psig . 
7. Vacuum Breaker:  Integral nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011. 
8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Chrome or nickel plated. 
10. Finish for Finished Rooms:  Chrome or nickel plated. 
11. Operation for Equipment Rooms:  Wheel handle or operating key. 
12. Operation for Service Areas:  Wheel handle. 
13. Operation for Finished Rooms:  Operating key. 
14. Include operating key with each operating-key hose bibb. 
15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 
16. Reference Plumbing Schedule on Dwg P-001 for description.  

2.7 WALL HYDRANTS 
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A. Nonfreeze Wall Hydrants: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Watts Drainage Products Inc. 
e. Woodford Manufacturing Company. 
f. Zurn Plumbing Products Group; Light Commercial Operation. 

2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig . 
4. Operation:  Loose key. 
5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall 

clamp. 
6. Inlet:  NPS 3/4 or NPS 1 . 
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Stainless Steel. 
10. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
11. Nozzle and Wall-Plate Finish:  Polished nickel bronze. 
12. Operating Keys(s):  One with each wall hydrant. 

B. Nonfreeze, Hot- and Cold-Water Wall Hydrants: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Watts Drainage Products Inc. 
d. Woodford Manufacturing Company. 
e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig . 
4. Operation:  Loose key. 
5. Casings and Operating Rods:  Of length required to match wall thickness.  Include wall 

clamps. 
6. Inlets:  NPS 3/4 or NPS 1 . 
7. Outlet:  Concealed. 
8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Stainless Steel. 
10. Vacuum Breaker:  Nonremovable, manual-drain-type, hose-connection vacuum breaker 

complying with ASSE 1011 or backflow preventer complying with ASSE 1052 and with 
garden-hose thread complying with ASME B1.20.7 on outlet. 

11. Operating Keys(s):  One with each wall hydrant. 

2.8 WATER HAMMER ARRESTERS 
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A. Water Hammer Arresters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. PPP Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Watts Drainage Products Inc. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASSE 1010 or PDI-WH 201. 
3. Type:  Copper tube with piston. 
4. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for piping joining 
materials, joint construction, and basic installation requirements. 

B. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination.  Comply with 
authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe to floor drain.  Locate air-gap device attached to or 
under backflow preventer.  Simple air breaks are not acceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

C. Install water regulators with inlet and outlet shutoff valves.  Install pressure gages on inlet and 
outlet. 

D. Install water control valves with inlet and outlet shutoff valves.  Install pressure gages on inlet 
and outlet. 

E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets 
and with shutoff valve on outlet. 

1. Install thermometers and water regulators if specified. 
2. Install cabinet-type units recessed in or surface mounted on wall as specified. 

F. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve. 

G. Install water hammer arresters in water piping according to PDI-WH 201. 
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3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping and specialties. 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following: 

1. Reduced-pressure-principle backflow preventers. 
2. Water pressure-reducing valves. 
3. Primary, thermostatic, water mixing valves. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit.  Nameplates and signs are specified in Division 15 Section "Mechanical 
Identification." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and prepare test reports: 

1. Test each pressure vacuum breaker and reduced-pressure-principle backflow preventer 
according to authorities having jurisdiction and the device's reference standard. 

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified 
above. 

3.5 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 

END OF SECTION 15145 
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SECTION 15150 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

B. Related Sections: 

1. Division 2 Section "Sanitary Sewerage" for sanitary sewerage piping and structures 
outside the building. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall withstand 
the effects of earthquake motions determined according to ASCE/SEI 7. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Seismic Qualification Certificates:  For waste and vent piping, accessories, and components, 
from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is based and 
their installation requirements. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Standards:  ASTM C 1277 and CISPI 310. 
2. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Division 2 
Section "Earthwork." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 
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J. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices 
specified in Division 15 Section "Vibration and Seismic Controls for Plumbing Piping and 
Equipment." 

K. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 
with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 
of flow is prohibited. 

L. Lay buried building drainage piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements.  Maintain swab in piping and pull past each joint 
as completed. 

M. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

O. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 
2. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction. 

P. Plumbing Specialties: 

 
1. Install cleanouts at grade and extend to where building sanitary drains connect to building 

sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with 
closure plug inside the building in sanitary drainage force-main piping.  Comply with 
requirements for cleanouts specified in Division 15 Section "Sanitary Waste Piping 
Specialties." 

2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for 
drains specified in Division 15 Section "Sanitary Waste Piping Specialties." 

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 15 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 15 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 
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T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 15 Section "Escutcheons for Plumbing 
Piping." 

3.3 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

3.5 VALVE INSTALLATION 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Division 15 Section 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation specified in 
Division 15 Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
3. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
4. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
5. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 
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3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Division 15 Section 
"Sanitary Waste Piping Specialties." 

6. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and 
union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and 
larger. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

3.8 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 
specified in Division 15 Section "Identification for Plumbing Piping and Equipment." 

3.9 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit separate 
report for each test, complete with diagram of portion of piping tested. 
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2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 
vent piping until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside 
leaders on completion of roughing-in.  Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water.  From 15 minutes before 
inspection starts to completion of inspection, water level must not drop.  Inspect joints for 
leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight.  Plug vent-stack 
openings on roof and building drains where they leave building.  Introduce air into piping 
system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap of 
water closet to measure this pressure.  Air pressure must remain constant without 
introducing additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.10 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and 
to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.11 PIPING SCHEDULE 

A. Aboveground, vent piping NPS 4 and smaller shall be the following: 

1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 
joints. 

B. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following: 

1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 
joints. 

END OF SECTION 15150 
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SECTION 15155 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

1. Cleanouts. 
2. Floor drains. 
3. Floor sinks 
4. Miscellaneous sanitary drainage piping specialties. 

B. Related Sections include the following: 
1. Division 15 Section "Plumbing Fixtures" for hair interceptors. 

1.3 SUBMITTALS 

A. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, 
operation, and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
piping specialty components. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3. 

B. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 
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2.1 CLEANOUTS 

A. Metal Floor Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div. 
b. Sioux Chief Manufacturing Company, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Light Commercial Operation. 

2. Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout. 
3. Size:  Same as connected branch. 
4. Type:  Threaded, adjustable housing. 
5. Body or Ferrule:  Cast iron. 
6. Clamping Device:  Required. 
7. Outlet Connection:  Threaded. 
8. Closure: Brass plug with tapered threads. 
9. Adjustable Housing Material:  Cast iron with threads. 
10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
11. Frame and Cover Shape:  Round. 
12. Top Loading Classification:  Medium Duty. 
13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

B. Cast-Iron Wall Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping. 
5. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
6. Wall Access:  Round, stainless-steel cover plate with vandal proof screw. 

2.2 FLOOR DRAINS AND FLOOR SINKS 

A. Cast-Iron Floor Drains: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
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c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Light Commercial Operation. 

2. Standard:  ASME A112.6.3. 
3. Pattern:  Floor drain. 
4. Body Material:  Gray iron. 
5. Seepage Flange:  Required. 
6. Anchor Flange:  Required. 
7. Clamping Device:  Required. 
8. Outlet:  Bottom. 
9. Backwater Valve: Not required. 
10. Top or Strainer Material: Stainless steel. 
11. Top of Body and Strainer Finish: Stainless steel. 
12. Top Shape:  Round. 
13. Dimensions of Top or Strainer:  5” 
14. Top Loading Classification:  Medium Duty. 
15. Funnel:  Not required. 
16. Inlet Fitting:  Gray iron, with threaded inlet and threaded outlet. 
17. Trap Material:  Cast iron. 
18. Trap Pattern:  Deep-seal P-trap. 
19. Trap Features: Trap-seal guard. 

 

B. Cast-Iron Floor Sinks: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.3. 
3. Pattern:  Sanitary drain. 
4. Body Material:  Gray iron. 
5. Seepage Flange:  Not required. 
6. Anchor Flange:  Not required. 
7. Clamping Device: Required. 
8. Outlet:  Bottom. 
9. Backwater Valve:  Not required. 
10. Coating on Interior and Exposed Exterior Surfaces:  Acid-resistant enamel. 
11. Sediment Bucket:  Not required. 
12. Top or Strainer Material:  Nickel bronze ½ top strainer and aluminum dome bottom 

strainer. 
13. Top Shape:  Square. 
14. Dimensions of Top or Strainer:  8-1/2”. 
15. Top Loading Classification:  Medium Duty. 
16. Inlet Fitting:  Gray iron, with threaded inlet and threaded. 
17. Trap Material:  Cast iron. 
18. Trap Pattern:  Deep-seal P-trap. 
19. Trap Features:  Trap-seal guard. 
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2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps: 

1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping 
and cleanout trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 

a. NPS 2 :  4-inch- minimum water seal. 
b. NPS 2-1/2 and Larger:  5-inch- minimum water seal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Common Work Results for Plumbing" for piping joining materials, 
joint construction, and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4 .  Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

E. Install floor drains and floor sinks at low points of surface areas to be drained.  Set grates of 
drains and sinks flush with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains and floor sink below elevation of surrounding finished floor to allow floor 

drainage.  Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-
inch total depression. 

b. Radius, 30 to 60 Inches :  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 

3. Install floor drain or sink flashing collar or flange so no leakage occurs between drain and 
adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

F. Install deep-seal traps on floor drains and other waste outlets, if indicated. 
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G. Install wood-blocking reinforcement for wall-mounting-type specialties. 

H. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 
indicated. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.3 LABELING AND IDENTIFYING 

A. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit.  Nameplates and signs are specified in Division 15 Section "Identification for 
Plumbing Piping and Equipment." 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 15155 
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SECTION 15183 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.3 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications:  300 psig . 
2. Suction Lines for Heat-Pump Applications:  535 psig . 
3. Hot-Gas and Liquid Lines:  535 psig . 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include 
pressure drop, based on manufacturer's test data, for the following: 

1. Pressure-regulating valves. 

B. Welding certificates. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For refrigerant valves and piping specialties to include in 
maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel 
Code:  Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.6 PRODUCT STORAGE AND HANDLING 
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A. Store piping in a clean and protected area with end caps in place to ensure that piping interior 
and exterior are clean when installed. 

1.7 COORDINATION 

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations.  These 
items are specified in Division 7 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 88, Type K or L. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper 
socket fittings on copper pipe. 

E. Brazing Filler Metals:  AWS A5.8. 

2.2 VALVES AND SPECIALTIES 

A. Packed-Angle Valves: 

1. Body and Bonnet:  Forged brass or cast bronze. 
2. Packing:  Molded stem, back seating, and replaceable under pressure. 
3. Operator:  Rising stem. 
4. Seat:  Nonrotating, self-aligning polytetrafluoroethylene. 
5. Seal Cap:  Forged-brass or valox hex cap. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Working Pressure Rating:  500 psig . 
8. Maximum Operating Temperature:  275 deg F . 

B. Service Valves: 

1. Body:  Forged brass with brass cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 
5. Working Pressure Rating:  500 psig . 

C. Moisture/Liquid Indicators: 

1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
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5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig . 
7. Maximum Operating Temperature:  240 deg F . 

2.3 REFRIGERANTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

B. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 3-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, 
Type L , drawn-temper tubing and wrought-copper fittings with brazed joints. 

B. Hot-Gas and Liquid Lines:  Copper, Type K , annealed- or drawn-temper tubing and wrought-
copper fittings with brazed joints. 

C. Safety-Relief-Valve Discharge Piping:  Copper, Type K , annealed- or drawn-temper tubing and 
wrought-copper fittings with brazed joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install packed-angle valves in suction and discharge lines of compressor. 

B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if 
they are not an integral part of valves and strainers. 

C. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 
at the inlet of the evaporator coil capillary tube. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Refer to Division 15 Sections "HVAC Instrumentation and Controls" and "Sequence of 
Operation" for solenoid valve controllers, control wiring, and sequence of operation. 

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

L. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 
specialties in accessible locations to allow for service and inspection.  Install access doors or 
panels as specified in Division 8 Section "Access Doors and Frames" if valves or equipment 
requiring maintenance is concealed behind finished surfaces. 

M. Install refrigerant piping in protective conduit where installed belowground. 

N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

O. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

P. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 
stems, seats, and packing, and accessible internal parts of refrigerant specialties.  Do not apply 
heat near expansion-valve bulb. 

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

R. Identify refrigerant piping and valves according to Division 15 Section "Mechanical 
Identification." 

S. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 15 Section "Sleeves and Sleeve Seals for HVAC Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 15 Section "Sleeves and Sleeve Seals for 
HVAC Piping." 
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U. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 15 Section "Escutcheons for HVAC Piping." 

3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to 
prevent scale formation. 

D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 
Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper 
pipe. 

2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

3.5 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Division 15 Section "Hangers and 
Supports." 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 

supported on a trapeze. 
4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2 :  Maximum span, 60 inches ; minimum rod size, 1/4 inch . 
2. NPS 5/8 :  Maximum span, 60 inches ; minimum rod size, 1/4 inch . 
3. NPS 1 :  Maximum span, 72 inches ; minimum rod size, 1/4 inch . 
4. NPS 1-1/4 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
5. NPS 1-1/2 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
6. NPS 2 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 

D. Support multifloor vertical runs at least at each floor. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

REFRIGERANT PIPING 15183 - 6 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers.  Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the test 
pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than the 
pressures indicated in Part 1 "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of 

test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount 

of soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers .  If vacuum 

holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig . 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 
suction pressure. 

B. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design 
temperature. 

C. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

D. Replace core of replaceable filter dryer after system has been adjusted and after design flow 
rates and pressures are established. 

END OF SECTION 15183 
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SECTION 15196 - FACILITY LIQUEFIED-PETROLEUM GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 
5. Pressure regulators. 
6. Concrete bases. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. LPG:  Liquefied-petroleum gas. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. For Piping Containing Only Vapor: 

a. Piping and Valves:  125 psig unless otherwise indicated. 

2. For Piping Containing Liquid: 

a. Piping between Shutoff Valves:  350 psig unless otherwise indicated. 
b. Piping Other Than Above:  250 psig unless otherwise indicated. 
c. Valves and Fittings:  250 psig unless otherwise indicated. 

3. Minimum Operating Pressure of Service Meter or building regulator:  10 psig. 
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B. LPG System Pressure within Buildings:  One pressure range.  11 ounce or less. 

C. Delegated Design:  Design restraints and anchors for LPG piping and equipment, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

D. Seismic Performance:  Vaporizers and storage container supports shall withstand the effects of 
earthquake motions determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified." 

1.5 SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Piping specialties. 
2. Valves.  Include pressure rating, capacity, settings, and electrical connection data of 

selected models. 
3. Pressure regulators.  Indicate pressure ratings and capacities. 
4. Dielectric fittings. 

B. Delegated-Design Submittal:  For LPG piping and equipment indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of seismic restraints. 
2. Design Calculations:  Calculate requirements for selecting seismic restraints. 

C. Qualification Data:  For qualified professional engineer. 

D. Seismic Qualification Certificates:  Submit certification that vaporizer, air mixer, storage 
container supports, accessories, and components will withstand seismic forces defined in 
Division 15 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." Include 
the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Welding certificates. 

F. Field quality-control reports. 

G. Operation and Maintenance Data:  For LPG equipment and accessories to include in 
emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 
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A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and dispose of liquids from existing LPG piping 
according to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

C. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from 
direct sunlight. 

D. Protect stored PE pipes and valves from direct sunlight. 

1.8 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations.  Contact 
utility-locating service for area where Project is located. 

1.9 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate requirements for access panels and doors for valves installed concealed behind 
finished surfaces.  Comply with requirements in Division 8 Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedules 40 and 80, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket 

welding. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 
4. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings: 

a. Material Group:  1.1. 
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b. End Connections:  Threaded or butt welding to match pipe. 
c. Lapped Face:  Not permitted underground. 
d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, 

and spiral-wound metal gaskets. 
e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground, and stainless steel 

underground. 

5. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of 
epoxy, adhesive, and PE. 

a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves. 

6. Mechanical Couplings: 

a. Steel flanges and tube with epoxy finish. 
b. Buna-nitrile seals. 
c. Stainless-steel bolts, washers, and nuts. 
d. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or 

steel pipe to steel pipe. 
e. Steel body couplings installed underground on plastic pipe shall be factory 

equipped with anode. 

B. Drawn-Temper Copper Tube:  Comply with ASTM B 88, Type L  [ASTM B 837, Type G]. 

1. Copper Fittings:  ASME B16.22, wrought copper, and streamlined pattern. 
2. Bronze Flanges and Flanged Fittings:  ASME B16.24, Class 150. 

a. Gasket Material:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, 
and spiral-wound metal gaskets. 

b. Bolts and Nuts:  ASME B18.2.1, carbon steel or stainless steel. 

3. Protective Coating for Underground Tubing:  Factory-applied, extruded PE a minimum of 
0.022 inch thick. 

C. Annealed-Temper Copper Tube:  Comply with ASTM B 88, Type L ] [ASTM B 837, Type G]. 

1. Copper Fittings:  ASME B16.22, wrought copper, and streamlined pattern. 
2. Flare Fittings:  Comply with ASME B16.26 and SAE J513. 

a. Copper fittings with long nuts. 
b. Metal-to-metal compression seal without gasket. 
c. Dryseal threads complying with ASME B1.20.3. 

3. Protective Coating for Underground Tubing:  Factory-applied, extruded PE a minimum of 
0.022 inch thick. 

2.2 PIPING SPECIALTIES 

A. Flexible Piping Joints: 

1. Approved for LPG service. 
2. Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket. 
3. Minimum working pressure of 250 psig and 250 deg F operating temperature. 
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4. Flanged- or threaded-end connections to match equipment connected and shall be 
capable of minimum 3/4-inch misalignment. 

5. Maximum 36-inch length for liquid LPG lines. 

B. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating:  0.5 psig . 
6. End Fittings:  Zinc-coated steel. 
7. Threaded Ends:  Comply with ASME B1.20.1. 
8. Maximum Length:  72 inches  

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for LPG. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. General Requirements for Metallic Valves, NPS 2 and Smaller for Vapor Service:  Comply with 
ASME B16.33. 

1. CWP Rating:  125 psig. 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

6. Service Mark:  Valves 1-1/4 inch to NPS 2 shall have initials "WOG" permanently marked 
on valve body. 

B. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110. 

1. Body:  Bronze, complying with ASTM B 584. 
2. Ball:  Chrome-plated brass. 
3. Stem:  Bronze; blowout proof. 
4. Seats:  Reinforced TFE; blowout proof. 
5. Packing:  Separate packnut with adjustable-stem packing threaded ends. 
6. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. CWP Rating:  600 psig . 
8. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
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9. Service:  Suitable for LPG service with "WOG" indicated on valve body. 

C. Bronze Plug Valves:  MSS SP-78. 

1. Body:  Bronze, complying with ASTM B 584. 
2. Plug:  Bronze. 
3. Ends:  Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
4. Operator:  Square head or lug type with tamperproof feature where indicated. 
5. Pressure Class:  125 psig . 
6. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
7. Service:  Suitable for LPG service with "WOG" indicated on valve body. 

D. Valve Boxes: 

1. Cast-iron, two-section box. 
2. Top section with cover with "GAS" lettering. 
3. Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter. 
4. Adjustable cast-iron extensions of length required for depth of bury. 
5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head 

and with stem of length required to operate valve. 

2.5 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for LPG. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators 

NPS 2-1/2 and larger. 

B. Line Pressure Regulators:  Comply with ANSI Z21.80. 

1. Body and Diaphragm Case:  Cast iron or die-cast aluminum. 
2. Springs:  Zinc-plated steel; interchangeable. 
3. Diaphragm Plate:  Zinc-plated steel. 
4. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the 

valve port. 
5. Orifice:  Aluminum; interchangeable. 
6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
7. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet and no pressure sensing piping external to the regulator. 
8. Pressure regulator shall maintain discharge pressure setting downstream and not exceed 

150 percent of design discharge pressure at shutoff. 
9. Overpressure Protection Device:  Factory mounted on pressure regulator. 
10. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
11. Maximum Inlet Pressure:  10 psig. 

C. Appliance Pressure Regulators:  Comply with ANSI Z21.18. 

1. Body and Diaphragm Case:  Die-cast aluminum. 
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2. Springs:  Zinc-plated steel; interchangeable. 
3. Diaphragm Plate:  Zinc-plated steel. 
4. Seat Disc:  Nitrile rubber. 
5. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
6. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish. 
7. Regulator may include vent limiting device, instead of vent connection, if approved by 

authorities having jurisdiction. 
8. Maximum Inlet Pressure:  1 psig. 

2.6 DIELECTRIC FITTINGS 

A. Dielectric Unions: 

1. Minimum Operating-Pressure Rating:  150 psig. 
2. Combination fitting of copper alloy and ferrous materials. 
3. Insulating materials suitable for LPG. 
4. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, 

plain, or welded end connections that match piping system materials. 

2.7 LABELING AND IDENTIFYING 

A. Detectable Warning Tape:  Acid- and alkali-resistant PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for LPG piping system to verify actual locations of piping connections 
before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Comply with requirements in Division 2 Section "Earthwork" for excavating, trenching, and 
backfilling. 

3.3 PREPARATION 

A. Close equipment shutoff valves before turning off LPG to premises or piping section. 

B. Inspect LPG piping according to NFPA 58 and the International Fuel Gas Code to determine 
that LPG utilization devices are turned off in piping section affected. 
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C. Comply with NFPA 58 and the International Fuel Gas Code requirements for prevention of 
accidental ignition. 

3.4 OUTDOOR PIPING INSTALLATION 

A. Comply with NFPA 58 and the International Fuel Gas Code requirements for installation and 
purging of LPG piping. 

B. Install underground, LPG piping buried at least 36 inches below finished grade.  Comply with 
requirements in Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

1. If LPG piping is installed less than 36 inches below finished grade, install it in 
containment conduit. 

C. Install underground, PE, LPG piping according to ASTM D 2774. 

D. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 
3. Replace pipe having damaged PE coating with new pipe. 

E. Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 

F. Install fittings for changes in direction and branch connections. 

G. Joints for connection to inlets and outlets on vaporizers, air mixers, regulators, and valves may 
be flanged or threaded to match the equipment. 

H. Install pressure gage upstream and downstream from each service regulator.  Pressure gages 
are specified in Division 15 Section "Meters and Gages." 

3.5 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of LPG piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, and other design considerations.  Install piping as indicated unless deviations 
to layout are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

FACILITY LIQUEFIED-PETROLEUM GAS PIPING 15196 - 9 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install LPG piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including 
service-meter outlets.  Locate where readily accessible to permit cleaning and emptying.  Do 
not install where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
same size as connected pipe.  Install with space below bottom of drip to remove plug or 
cap. 

N. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels unless indicated to be exposed to view. 

P. Concealed Location Installations:  Except as specified below, install concealed LPG piping and 
piping installed under the building in containment conduit constructed of steel pipe with welded 
joints as described in Part 2.  Install a vent pipe from containment conduit to outdoors and 
terminate with weatherproof vent cap. 

1. Above Accessible Ceilings:  LPG piping, fittings, valves, and regulators may be installed 
in accessible spaces without containment conduit. 

2. In Floors:  Install LPG piping with welded or brazed joints and protective coating in cast-
in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum of 1-1/2 
inches of concrete.  Piping may not be in physical contact with other metallic structures 
such as reinforcing rods or electrically neutral conductors.  Do not embed piping in 
concrete slabs containing quick-set additives or cinder aggregate. 

3. In Floor Channels:  Install LPG piping in floor channels.  Channels must have cover and 
be open to space above cover for ventilation. 

4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from 
physical damage using steel striker barriers at rigid supports. 

a. Exception:  Tubing passing through partitions or walls does not require striker 
barriers. 

5. Prohibited Locations: 
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a. Do not install LPG piping in or through circulating air ducts, clothes or trash chutes, 
chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts. 

b. Do not install LPG piping in solid walls or partitions. 

Q. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down. 

R. Connect branch piping from top or side of horizontal piping. 

S. Do not use LPG piping as grounding electrode. 

T. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 15 Section "Sleeves and Sleeve Seals for HVAC Piping." 

U. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 15 Section "Sleeves and Sleeve Seals for 
HVAC Piping." 

V. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 15 Section "Escutcheons for HVAC Piping." 

3.6 VALVE INSTALLATION 

A. Install underground valves with valve boxes. 

B. Install regulators and overpressure protection devices with maintenance access space 
adequate for servicing and testing. 

C. Install anode for metallic valves in underground PE piping. 

3.7 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full ID of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 
welding operators. 

2. Bevel plain ends of steel pipe. 
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3. Patch factory-applied protective coating as recommended by manufacturer at field welds 
and where damage to coating occurs during construction. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Ch. 22, "Pipe and 
Tube." 

F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for LPG service.  
Install gasket concentrically positioned. 

G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare 
dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not 
overtighten. 

3.8 HANGER AND SUPPORT INSTALLATION 

A. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices 
specified in Division 15 Section "Vibration and Seismic Controls for HVAC Piping and 
Equipment." 

B. Comply with requirements for pipe hangers and supports specified in Division 15 Section 
"Hangers and Supports." 

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod 
sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
2. NPS 1-1/4 :  Maximum span, 108 inches ; minimum rod size, 3/8 inch . 
3. NPS 1-1/2 and NPS 2 :  Maximum span, 108 inches ; minimum rod size, 3/8 inch . 

D. Install hangers for horizontal, drawn-temper copper tubing with the following maximum spacing 
and minimum rod sizes: 

1. NPS 3/8 :  Maximum span, 48 inches ; minimum rod size, 3/8 inch . 
2. NPS 1/2 and NPS 5/8 :  Maximum span, 72 inches ; minimum rod size, 3/8 inch . 
3. NPS 3/4 and NPS 7/8 :  Maximum span, 84 inches ; minimum rod size, 3/8 inch . 
4. NPS 1-1/2 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 

3.9 CONNECTIONS 

A. Install piping adjacent to appliances to allow service and maintenance of appliances. 

B. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 
72 inches of each gas-fired appliances and equipment.  Install union between valve and 
appliances or equipment. 

C. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 

3.10 LABELING AND IDENTIFYING 

A. Comply with requirements in Division 15 Section "Mechanical "Identification" for piping and 
valve identification. 
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B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.11 PAINTING 

A. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components with factory-applied paint or 
protective coating. 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel semigloss. 
d. Color:  Gray. 

B. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish. 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge LPG according to NFPA 58 and the International Fuel Gas Code 
and requirements of authorities having jurisdiction. 

C. LPG piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.13 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain LPG equipment. 

3.14 OUTDOOR PIPING SCHEDULE 

A. Underground LPG vapor pipingshall be one of the following: 

1. PE pipe and fittings joined by heat-fusion, or mechanical couplings; service-line risers 
with tracer wire terminated in an accessible location. 

2. Schedule 40, steel pipe with wrought-steel fittings and welded joints, or mechanical 
couplings.  Coat pipe and fittings with protective coating for steel piping. 

3. Annealed or Drawn-temper copper tube, Type L with wrought-copper fittings and brazed 
joints.  Coat pipe and fittings with protective coating for copper tubing. 

B. Aboveground LPG vapor pipingshall be one of the following: 
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1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints. 

2. Annealed or Drawn-temper copper tube, Type L with wrought-copper fittings and brazed 
joints.  Coat pipe and fittings with protective coating for copper tubing. 

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG  

A. Aboveground, branch piping NPS 1  and smaller shall be the following: 

1. Annealed-temper copper tube with wrought-copper fittings and brazed or lared joints. 
2. Schedule 40, steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints. 

2. Schedule 40, steel pipe with malleable-iron fittings and threaded joints. 
3. Drawn-temper copper tube, Type L with wrought-copper fittings and brazed joints. 

3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Distribution piping valves for pipe NPS 2 and smaller shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Bronze plug valve. 

B. Valves in branch piping for single appliance shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Bronze plug valve. 

END OF SECTION 15196 
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SECTION 15410 - PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related components: 

1. Faucets for lavatories and sinks. 
2. Flushometers. 
3. Toilet seats. 
4. Protective shielding guards. 
5. Fixture supports. 
6. Water closets. 
7. Urinals. 
8. Lavatories. 
9. Service sinks. 

B. Related Sections include the following: 
1. Division 15 Section "Plumbing Specialties" for backflow preventers, floor drains, and 

specialty fixtures not included in this Section. 
2. Division 15 Section "Drinking Fountains and Water Coolers." 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and 
solid-surface materials. 

D. Cast Resin:  Solid polyester resin resistant to chemicals, stains, burns and inpact. 

E. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

F. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 
specified in this Section include supplies and stops, faucets and spouts, shower heads and tub 
spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are 
included where indicated. 

G. PVC:  Polyvinyl chloride plastic. 
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1.4 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, 
fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials 
and finishes, dimensions, construction details, and flow-control rates. 

B. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, 
and maintenance manuals. 

C. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 
through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single 
manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities; Public Law 90-480, Architectural Barriers Act ; and Public Law 101-336, 
Americans with Disabilities Act ; for plumbing fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 

G. Comply with the following applicable standards and other requirements specified for plumbing 
fixtures: 

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1. 
3. Vitreous-China Fixtures:  ASME A112.19.2M. 
4. Cast Resin Fixtures:  ANSI Z124.3 and ANSI/ICPA SS-1-2001 

H. Comply with the following applicable standards and other requirements specified for lavatory 
and sink faucets: 
1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 
2. Faucets:  ASME A112.18.1. 
3. Hose-Connection Vacuum Breakers:  ASSE 1011. 
4. Hose-Coupling Threads:  ASME B1.20.7. 
5. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
6. NSF Potable-Water Materials:  NSF 61. 
7. Pipe Threads:  ASME B1.20.1. 
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8. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
9. Supply Fittings:  ASME A112.18.1. 
10. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Brass Waste Fittings:  ASME A112.18.2. 

J. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Flexible Water Connectors:  ASME A112.18.6. 
2. Floor Drains:  ASME A112.6.3. 
3. Hose-Coupling Threads:  ASME B1.20.7. 
4. Off-Floor Fixture Supports:  ASME A112.6.1M. 
5. Pipe Threads:  ASME B1.20.1. 
6. Plastic Toilet Seats:  ANSI Z124.5. 
7. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of whirlpools that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures of unit shell. 
b. Faulty operation of controls, blowers, pumps, heaters, and timers. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period for Commercial Applications:  One year(s) from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1 LAVATORY FAUCETS  

A. Lavatory Faucets: See description for Lavatories below. 

2.2 SINK FAUCETS 

A. Service Sink Faucets: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc. 
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b. Bradley Corporation. 
c. Chicago Faucets. 
d. Eljer. 
e. Elkay Manufacturing Co. 
f. Just Manufacturing Company. 
g. Kohler Co. 
h. T & S Brass and Bronze Works, Inc. 
i. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  ADA Compliant Service sink faucet with stops in shanks, vacuum breaker, 
hose-thread outlet, and pail hook.  Include hot- and cold-water indicators; coordinate 
faucet inlets with supplies and fixture holes; coordinate outlet with spout and fixture 
receptor. 

a. Body Material:  Commercial, solid brass. 
b. Finish:  Polished chrome plate. 
c. Maximum Flow Rate:  2.5 gpm, unless otherwise indicated. 
d. Mixing Valve:  Two-lever handle. 
e. Backflow Protection Device for Hose Outlet: Not required. 
f. Centers:  4 inches. 
g. Mounting:  Back/wall. 
h. Handle(s):  Wrist blade, 4 inches. 
i. Inlet(s):  NPS 1/2 female shank. 
j. Spout Type:  Rigid, solid brass with wall brace. 
k. Spout Outlet:  Hose thread. 
l. Vacuum Breaker:  Required. 
m. Operation:  Noncompression, manual. 
n. Drain:  Grid. 

2.3 FLUSHOMETERS 

A. ADA Compliant Flushometers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Delta Faucet Company. 
b. Sloan Valve Company. 
c. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  Flushometer for urinal-type fixture.  Include brass body with corrosion-
resistant internal components control stop with check valve, vacuum breaker, copper or 
brass tubing, and polished chrome-plated finish on exposed parts with vandal resistant 
stop cap. 

a. Internal Design:  Diaphragm or piston operation. 
b. Style:  Exposed. 
c. Inlet Size:  NPS 3/4. 
d. Trip Mechanism:  Battery-operated sensor actuator with manual override button.  

Infrared sensor with multiple-focased. Lobular sensing fields for high and low 
target detection.  Sensor range adjustment screw. 

e. Consumption:  1.0 gal./flush. 
f. Tailpiece Size:  NPS 1-1/4  adjustable length to top of Urinal. 
g. Cover:  Metal cover with replaceable lens window. 
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3. Description:  Flushometer for water-closet-type fixture.  Include brass body with 
corrosion-resistant internal components, control stop with check valve, vacuum breaker, 
copper or brass tubing, and polished chrome-plated finish on exposed parts. 

a. Internal Design:  Diaphragm or piston operation. 
b. Style:  Exposed. 
c. Inlet Size:  NPS 1. 
d. Trip Mechanism:  Battery-operated sensor actuator.with manual override button.  

Infrared sensor with multiple-focased. Lobular sensing fields for high and low 
target detection.  Sensor range adjustment screw. 

e. Consumption:  1.6 gal./flush. 
f. Tailpiece Size:  NPS 1-1/2 adjustable length to top of bowl. 
g. Cover:  Metal cover with replaceable lens window. 

 

2.4 TOILET SEATS 

A. Toilet Seats: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Bemis Manufacturing Company. 
b. Church Seats. 
c. Kohler Co. 
d. Olsonite Corp. 

2. Description:  Toilet seat for water-closet-type fixture. 

a. Material:  Molded, solid plastic with antimicrobial agent. 
b. Configuration:  Open front without cover. 
c. Size:  Elongated. 
d. Hinge Type:  SC, self-sustaining, check. 
e. Class:  Heavy-duty commercial. 
f. Color:  White. 

2.5 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Engineered Brass Co. 
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products. 
c. McGuire Manufacturing Co., Inc. 
d. Plumberex Specialty Products Inc. 
e. TCI Products. 
f. TRUEBRO, Inc. 
g. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 
(ADA) requirements. 
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2.6 FIXTURE SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Water-Closet Supports: 

1. Description:  Combination carrier designed for accessible for ADA water closets and 
standard for non-ADA water closets mounting height of wall-mounting, water-closet-type 
fixture.  Include single or double, vertical or horizontal, hub-and-spigot or hubless waste 
fitting as required for piping arrangement; faceplates; couplings with gaskets; feet; and 
fixture bolts and hardware matching fixture.  Include additional extension coupling, 
faceplate, and feet for installation in wide pipe space. 

C. Urinal Supports: 

1. Description:  Type I, urinal carrier with fixture support plates and coupling with seal and 
fixture bolts and hardware matching fixture for wall-mounting, urinal-type fixture.  Include 
steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

2.7 WATER CLOSETS 

A. Water Closets: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc. – Model # 3355.106 
b. Crane Plumbing, L.L.C./Fiat Products. – Model # 3449 
c. Kohler Co. – Model # K-4330 

2. Description Accessible, and Non-Accessible, wall (See Plumbing Schedule on Dwg P-
001) for -mounting, back-outlet, vitreous-china fixture designed for flushometer valve 
operation. 

a. Style:  Flushometer valve. 

1) Bowl Type:  Elongated with blowout design. 
2) Design Consumption:  1.6 gal./flush . 
3) Color:  White. 

b. Flushometer:  See description above. 
c. Toilet Seat: See description above. 
d. Fixture Support:  Water-closet support combination carrier.  See description above.  
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2.8 URINALS 

A. Urinals: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc. – Model # 6501.010 
b. Crane Plumbing, L.L.C./Fiat Products. – Model # 7397 
c. Kohler Co. – Model # K-4960-ET 

2. Description:  Accessible, and Non-Accessible, (See Plumbing Schedule on Dwg P-001)-
mounting, back-outlet, vitreous-china fixture designed for flushometer valve operation. 

a. Type:  Washout with extended shields. 
b. Strainer or Trapway:  Separate removable strainer with integral trap. 
c. Design Consumption:  1 gal./flush . 
d. Color:  White. 
e. Supply Spud Size:  NPS 1-1/4. 
f. Outlet Size:  NPS 2. 
g. Flushometer: See description above.  
h. Fixture Support:  Urinal chair carrier. See description above.  

2.9 LAVATORIES 

A. Lavatory, L-1 (Reference Plumbing Schedule on Dwg P-001): 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Bradley – Model # MG-3IR-LSD-3 
b. Acorn – Model # 3793-PBE-DV 
c. Willoughby – Model # WAW-2333-IR-LSD 

2. Description:  Accessible, solid surface, cast polyester resin that is resistant to chemicals, 
stains, burns and impacts.  Surface to be repairable with everyday cleansers or fine grit 
abrasives.  Lavatory shall be a modular multiple lavatory system and shall provide three 
hand washing station that are perpendicular to the mounting wall.  Each hand washing 
station shall comply with ANSI and ADA accessibility.  The bowl and spray head material 
for each station shall be constructed of cast polyester resin.  Bowl, spray head and 
pedestal end caps finish shall be decorative stone.  The lavatory shall be secured to a 
rigid base consisting of a one-piece welded stainless steel substrate, which shall support 
all hand washing stations.  All supply and waste connections shall be fully concealed 
within the frame.  Unit spray head assembly to be one-piece design pre-plumbed and 
pre-wired and shall provide dry surface ledge above the water spray area.  Lavatory shall 
have a stainless steel contoured access panel/trap cover.  Provide with liquid soap 
dispenser provide by same manufacture of lavatory. 
 
a. Overall Size:  84 by 22” with 3 bowls/personnel space on 30” centers. 

1) Bowl Size: Continuous bowl with wave design. 
 
b. Faucet Location:  Center on each bowl/personnel space. 
c. Color: By Architect.  Provide manufacturer’s color samples. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

PLUMBING FIXTURES 15410 - 8 

d. Faucet(s):  Independent battery operated infrared sensor with preassembled 
sprayhead module having aerators providing 0.5 GPM for each bowl/personnel 
space (three required).  Aerators to be vandal proof.   

e. Supplies:  NPS 1/2 copper with stops.  Provide temperature mixing valve as 
described on the Plumbing Fixture Schedule and the Temperature Mixing Valve 
Schedule on  

 Dwg P-001 
f. Drain(s):  2 each Grid drains. 

1) Location:  15 inch centers from center of lavatory. 

g. Drain Piping:  NPS 1-1/2 chrome-plated, cast-brass P-trap; NPS 1-1/2, 0.045-inch-
thick tubular brass waste to wall; and wall escutcheon. 

h. Protective Shielding Guard(s):  ADA compliant stainless steel contoured access 
panel. 

B. Lavatory, L-2 (Reference Plumbing Schedule on Dwg P-001): 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Bradley – Model # FL-1H 
b. Acorn – Model # 3771-1-SO 
c. Willoughby – Model # WAW-2311-IR 

2. Description:  Accessible, solid surface, integral contoured solid surface countertop, bowl, 
with molded overflow, consisting of cast polyester resin that is resistant to chemicals, 
stains, burns and impacts.  Surface to be repairable with everyday cleansers or fine grit 
abrasives .  Lavatory shall be a single bowl and shall provide mounted to the wall.  The 
lavatory shall comply with ANSI and ADA accessibility.  The lavatory shall be secured to 
a wall with two, 14-gauge stainless steel angle brackets, which shall support the lavatory.  
All supply and waste connections shall be fully concealed within a contoured trap 
enclosure.  Provide with liquid soap dispenser provide by same manufacture of lavatory. 

a. Backsplash:  Integral with countertop. 
b. Overall Contoured Top Size:  30 by 22 inches with 1 bowl. 

c. Faucet Hole Punching:  One hole. 
d. Faucet Hole Location:  Countertop. 
e. Color:  By Architect.  Provide manufacturers color samples 
f. Faucet:   Chrome plated solid cast brass body with center shank mounting battery 

operated infrared faucet.  Detection area shall not exceed the powl perimeter.  
g. Supplies:  NPS 1/2 copper with stops.  Provide temperature mixing valve as 

described on the Plumbing Fixture Schedule and the Temperature Mixing Valve 
Schedule on  

 Dwg P-001 
h. Drain(s):  Grid with offset waste. 

1) Location:  Near back of bowl. 

i. Drain Piping:  NPS 1-1/2 chrome-plated, cast-brass P-trap; NPS 1-1/2 0.045-inch-
thick tubular brass waste to wall; and wall escutcheon. 

j. Protective Shielding Guard:  Trap Cover provided by manufacturer of lavatory. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

PLUMBING FIXTURES 15410 - 9 

k. Misc:  Deck-mounted soap dispenser with removable, vandal-resistant filler collar 
that is intergral to the dispenser. 

 

2.10 SERVICE SINKS 

A. Service Sinks: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc. 
b. Commercial Enameling Company. 
c. Eljer. 
d. Kohler Co. 

2. Description:  Floor-mounting, enameled, cast-iron fixture with front apron, raised back, 
and coated, wire rim guard. 

a. Size:  28 by 28 inches . 
b. Color:  White. 
c. Faucet:  Sink .See description above. 
d. Drain:  Grid with NPS 3  outlet. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install wall-mounting fixtures with tubular waste piping attached to supports. 
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E. Install counter-mounting fixtures in and attached to casework. 

F. Install fixtures level and plumb according to roughing-in drawings. 

G. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation. 

1. Exception:  Use ball, valves if supply stops are not specified with fixture.  Valves are 
specified in Division 15 Section "Valves." 

H. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system. 

I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system. 

J. Install flushometer valves for accessible water closets and urinals with handle mounted on wide 
side of compartment.  Install other actuators in locations that are easy for people with disabilities 
to reach. 

K. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of 
compartment. 

L. Install toilet seats on water closets. 

M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required. 

N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves. 

O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets 
are not available with required rates and patterns.  Include adapters if required. 

P. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

Q. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  
Escutcheons are specified in Division 15 Section "Escutcheons for Plumbing Piping." 

R. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 
Division 7 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 
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B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 
properly. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, 
fittings, and controls. 

B. Operate and adjust controls.  Replace damaged and malfunctioning units and controls. 

C. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

D. Replace washers and seals of leaking and dripping faucets and stops. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 
and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 
and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 
exposed finishes and repair damaged finishes. 
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3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 15410 
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SECTION 15415 - DRINKING FOUNTAINS AND WATER COOLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following water coolers and related components: 

1. Pressure water coolers. 
2. Fixture supports. 

1.3 DEFINITIONS 

A. Accessible Water Cooler:  Fixture that can be approached and used by people with disabilities. 

B. Fitting:  Device that controls flow of water into or out of fixture. 

C. Fixture:  Drinking fountain or water cooler unless one is specifically indicated. 

D. Water Cooler:  Electrically powered fixture for generating and delivering cooled drinking water. 

1.4 SUBMITTALS 

A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, and 
accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and 
maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act" ; and Public Law 101-
336, "Americans with Disabilities Act" ; for fixtures for people with disabilities. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

DRINKING FOUNTAINS AND WATER COOLERS 15415 - 2 

C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 

D. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-
Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" 
for type and style classifications. 

E. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of 
Refrigerants," for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless 
otherwise indicated. 

PART 2 - PRODUCTS 

2.1 PRESSURE WATER COOLERS 

A. Bi-Level Water Coolers: See Plumbing Schedule on Dwg P-001 for performance requirements. 

 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Elkay Manufacturing Co. – Model # VRCSCTL8SC 
b. Halsey Taylor. – Model # HVRGRN8BL 
c. Acorn Aqua – Model # A112400B-FG-VR 

2.2 FIXTURE SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Josam Co. 
2. MIFAB Manufacturing, Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with feet 
and tie rods and bearing plates with mounting studs matching fixture to be supported. 
1. Type II:  Bilevel, hanger-type carrier with three vertical uprights. 
2. Supports for Accessible Fixtures:  Include rectangular, vertical, steel uprights instead of 

steel pipe uprights. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water and waste piping systems to verify actual locations of piping 
connections before fixture installation.  Verify that sizes and locations of piping and types of 
supports match those indicated. 
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B. Examine walls and floors for suitable conditions where fixtures are to be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated. 

B. Use mounting frames for recessed water coolers, unless otherwise indicated. 

C. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.  Plain 
copper tube, fittings, and valves may be used in concealed locations. 

3.3 INSTALLATION 

A. Install mounting frames affixed to building construction and attach recessed water coolers to 
mounting frames, unless otherwise indicated. 

B. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by 
authorities having jurisdiction. 

C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water 
distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be 
easily reached for operation.  Valves are specified in Division 15 Section "Valves." 

D. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage 
system. 

E. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern 
escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in 
Division 15 Section "Escutcheons for Plumbing Piping." 

F. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, 
silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 7 
Section "Joint Sealants." 

3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.5 FIELD QUALITY CONTROL 
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A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with 
requirements.  Test and adjust controls and safeties. 

1. Remove and replace malfunctioning units and retest as specified above. 
2. Report test results in writing. 

3.6 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust water cooler temperature settings. 

3.7 CLEANING 

A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, dirt, 
and debris.  Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions. 

END OF SECTION 15415 
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SECTION 15441 - DOMESTIC WATER PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. In-line, sealless centrifugal pumps. 

B. Related Sections include the following: 

1. Division 2 Section "Water Supply Wells" for well pumps. 
2. Division 15 Section "Packaged Booster Pumps" for booster systems. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include materials of construction, rated 
capacities, certified performance curves with operating points plotted on curves, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Operation and Maintenance Data:  For domestic water pumps to include in operation and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. UL Compliance:  Comply with UL 778 for motor-operated water pumps. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with pump manufacturer's written rigging instructions for handling. 

PART 2 - PRODUCTS 
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2.1 IN-LINE, SEALLESS CENTRIFUGAL PUMPS 

A. Description:  Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, 
overhung-impeller centrifugal pumps. 

B. Pump Construction: 

1. Pump and Motor Assembly:  Hermetically sealed, replaceable-cartridge type with motor 
and impeller on common shaft and designed for installation with pump and motor shaft 
horizontal. 

2. Casing:  Bronze, with threaded or companion-flange connections. 
3. Impeller:  Plastic. 
4. Motor:  Single speed, unless otherwise indicated. 

2.2 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Division 15 Section "Common Motor 
Requirements for Plumbing Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical 
devices and connections specified in Division 16 Sections. 

2.3 CONTROLS 

A. Timers:  Electric, for control of hot-water circulation pump. 

1. Type:  Programmable, seven-day clock with manual override on-off switch that comes 
attached to pump. 

2. Operation of Pump:  On or off. 
3. Power Requirement:  120 V, ac. 
4. Programmable Sequence of Operation:  Up to two on-off cycles each day for seven days. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections 
before pump installation. 

3.2 PUMP INSTALLATION 

A. Comply with HI 1.4. 

B. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise indicated. 

C. Install continuous-thread hanger rods and  of size required to support pump weight. 
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1. Comply with requirements for vibration isolation devices specified in Division 15 Section 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." Fabricate brackets 
or supports as required. 

2. Comply with requirements for hangers and supports specified in Division 15 Section 
"Hangers and Supports for Plumbing Piping and Equipment." 

3.3 CONNECTIONS 

A. Comply with requirements for piping specified in Division 15 Section "Domestic Water Piping." 
Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to pumps to allow service and maintenance. 

C. Connect domestic water piping to pumps.  Install suction and discharge piping equal to or 
greater than size of pump nozzles. 

1. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and 
throttling valves on discharge side of each pump.  Install valves same size as connected 
piping.  Comply with requirements for valves specified in Division 15 Section "General-
Duty Valves for Plumbing Piping" and comply with requirements for strainers specified in 
Division 15 Section "Domestic Water Piping Specialties." 

D. Comply with Division 16 Sections for electrical connections, and wiring methods. 

3.4 IDENTIFICATION 

A. Comply with requirements for identification specified in Division 15 Section "Identification for 
Plumbing Piping and Equipment" for identification of pumps. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Set timer for automatic starting and stopping operation of pumps. 
5. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is 

free to rotate with pump hot and cold.  If pump is bound or drags, do not operate 
until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

6. Prime pump by opening suction valves and closing drains, and prepare pump for 
operation. 

7. Start motor. 
8. Open discharge valve slowly. 
9. Adjust timer settings. 
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3.6 ADJUSTING 

A. Adjust domestic water pumps to function smoothly, and lubricate as recommended by 
manufacturer. 

B. Adjust initial temperature set points. 

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

END OF SECTION 15441 
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SECTION 15450 - POTABLE-WATER STORAGE TANKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel, precharged, potable-water storage tanks. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Steel water tanks shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for water storage tanks. 

2. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

B. Seismic Qualification Certificates:  For steel water storage tanks, accessories, and components, 
from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

C. Product Certificates:  For each type of potable-water storage tank, from manufacturer. 

D. Source quality-control reports. 

E. Purging and disinfecting reports. 
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1.5 QUALITY ASSURANCE 

A. ASME Compliance for Steel Tanks:  Fabricate and label steel, ASME-code, potable-water 
storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, "Pressure 
Vessels," Division 1. 

B. Comply with NSF 61, "Drinking Water System Components - Health Effects," for potable-water 
storage tanks.  Include appropriate NSF marking. 

1.6 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 STEEL, PRECHARGED, POTABLE-WATER STORAGE TANKS 

A. Steel, Precharged, Bladder, Water Storage Tanks: 

1. Description:  Steel, vertical, pressured-rated tank with cylindrical sidewalls and with air-
charging valve and air precharge.  Domestic to be interior to bladder and does not come 
in contact with tank interior surface. 

2. Fabricate supports and attachments to tank with reinforcement strong enough to resist 
tank movement during seismic event when tank supports are anchored to building 
structure. 

3. Operation:  Factory-installed, butyl-rubber bladder. 

B. Construction:  ASME code, steel, constructed with nontoxic welded joints, for 150-psig working 
pressure. 

C. Tappings:  Factory-fabricated stainless steel, welded to tank before testing and labeling. 

1. NPS 2 and Smaller:  ASME B1.20.1, with female thread. 
2. NPS 2-1/2 and Larger:  ASME B16.5, flanged. 

D. Specialties and Accessories:  Include tappings in tank and the following: 

1. Pressure gage. 

E. Vertical Tank Supports:  Factory-fabricated steel legs or steel skirt, welded to tank before 
testing and labeling] 

F. Tank Interior Finish:  Materials and thicknesses complying with NSF 61 barrier materials for 
potable-water tank linings.  Extend finish into and through tank fittings and outlets. 

1. Coating:  Epoxy resin. 

G. Exterior Coating:  Manufacturer's standard enamel paint. 

2.2 SOURCE QUALITY CONTROL 
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A. Test and inspect potable-water storage tanks according to the following tests and inspections 
and prepare test reports: 

1. Pressure Testing for ASME-Code, Potable-Water Storage Tanks:  Hydrostatically test to 
ensure structural integrity and freedom from leaks.  Fill tanks with water, vent air, 
pressurize to 1-1/2 times tank pressure rating, disconnect test equipment, hold pressure 
for 30 minutes with no drop in pressure, and check for leaks. 

2. Pressure Testing for Non-ASME-Code, Pressure, Potable-Water Storage Tanks:  
Hydrostatically test to ensure structural integrity and freedom from leaks at pressure of 50 
psig above system operating pressure, but not less than 150 psig.  Fill tanks with water, 
vent air, pressurize tanks, disconnect test equipment, hold pressure for two hours with no 
drop in pressure, and check for leaks. 

B. Repair or replace tanks that fail test with new tanks, and repeat until test is satisfactory. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install water storage tanks on concrete bases, level and plumb, firmly anchored.  Arrange so 
devices needing servicing are accessible. 

B. Anchor tank supports and tanks to substrate. 

C. Install tank seismic restraints. 

D. Install thermometers and pressure gages on water storage tanks and piping if indicated.  
Thermometers and pressure gages are specified in Division 15 Section "Meters and Gages for 
Plumbing Piping." 

E. Install the following devices on tanks where indicated: 

1. Temperature and pressure relief valves. 
2. Connections to accessories. 

F. After installing tanks with factory finish, inspect finishes and repair damages to finishes. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to potable-water storage tanks to allow service and maintenance. 

C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  
Connect tank drains with shutoff valves and discharge over closest floor drains. 

1. General-duty valves are specified in Division 15 Section "General-Duty Valves for 
Plumbing Piping." 

a. Valves NPS 2 and Smaller:  Gate or ball. 
b. Valves NPS 2-1/2 and Larger:  Gate or butterfly. 
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c. Drain Valves:  NPS 3/4 gate or ball valve.  Include outlet with, or nipple in outlet 
with, ASME B1.20.7, 3/4-11.5NH thread for garden-hose service, threaded cap, 
and chain. 

2. Water Piping Connections:  Make connections to dissimilar metals with dielectric fittings.  
Dielectric fittings are specified in Division 15 Section "Domestic Water Piping." 

3.3 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification specified in 
Division 15 Section "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following final checks before filling: 

1. Verify that air precharge in precharged tanks is correct. 
2. Test operation of tank accessories and devices. 
3. Verify that pressure relief valves have correct setting. 

a. Manually operate pressure relief valves. 
b. Adjust pressure settings. 

4. Verify that vacuum relief valves are correct size. 

a. Manually operate vacuum relief valves. 
b. Adjust vacuum settings. 

B. Filling Procedures:  Follow manufacturer's written procedures.  Fill tanks with water to operating 
level. 

3.5 CLEANING 

A. Clean and disinfect potable-water storage tanks. 

B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed, use procedure described in AWWA C652 or as described below: 

1. Purge water storage tanks with potable water. 
2. Disinfect tanks by one of the following methods: 

a. Fill tanks with water-chlorine solution containing at least 50 ppm of chlorine.  
Isolate tanks and allow to stand for 24 hours. 

b. Fill tanks with water-chlorine solution containing at least 200 ppm of chlorine.  
Isolate tanks and allow to stand for three hours. 

3. Flush tanks, after required standing time, with clean, potable water until chlorine is not 
present in water coming from tank. 

4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedure if biological examination made by authorities having jurisdiction shows 
evidence of contamination. 
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C. Prepare written reports for purging and disinfecting activities. 

END OF SECTION 15450 
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SECTION 15486 - FUEL-FIRED WATER HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Commercial, gas-fired, high-efficiency, storage, domestic-water heaters. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Commercial domestic-water heaters shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event. 

1.4 SUBMITTALS 

A. Product Data:  For each type and size of domestic-water heater indicated. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

B. Shop Drawings: 

1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Seismic Qualification Certificates:  For fuel-fired, domestic-water heaters, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Product Certificates:  For each type of  gas-fired, domestic-water heater, from manufacturer. 

E. Domestic-Water Heater Labeling:  Certified and labeled by testing agency acceptable to 
authorities having jurisdiction. 
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F. Source quality-control reports. 

G. Field quality-control reports. 

H. Operation and Maintenance Data:  For fuel-fired, domestic-water heaters to include in 
emergency, operation, and maintenance manuals. 

I. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. ASME Compliance: 

1. Where ASME-code construction is indicated, fabricate and label commercial, domestic-
water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code:  
Section VIII, Division 1. 

2. Where ASME-code construction is indicated, fabricate and label commercial, finned-tube, 
domestic-water heaters to comply with ASME Boiler and Pressure Vessel Code:  
Section IV. 

C. NSF Compliance:  Fabricate and label equipment components that will be in contact with 
potable water to comply with NSF 61, "Drinking Water System Components - Health Effects." 

1.6 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of fuel-fired, domestic-water heaters that fail in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Periods:  From date of Substantial Completion. 

a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters: 

1) Storage Tank:  ten years. 
2) Controls and Other Components:  One year(s). 

b. Compression Tanks:  Five years. 
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PART 2 - PRODUCTS 

2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS 

A. Commercial, Gas-Fired, High-Efficiency, Storage, Domestic-Water Heaters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Ajax Boiler Inc. 
b. American Water Heaters. 
c. Bradford White Corporation. 
d. Lochinvar Corporation. 
e. PVI Industries, LLC. 
f. Rheem Manufacturing Company. 
g. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 
h. State Industries. 
i. Weben-Jarco, Inc. 

2. Standard:  ANSI Z21.10.3/CSA 4.3. 
3. Description:  Manufacturer's proprietary design to provide at least 95 percent combustion 

efficiency at optimum operating conditions. 
4. Storage-Tank Construction:  ASME-code stainless steel with 150-psig minimum working-

pressure rating. 

a. Tappings:  Factory fabricated of materials compatible with tank.  Attach tappings to 
tank before testing. 

1) NPS 2 and Smaller:  Threaded ends according to ASME B1.20.1. 
2) NPS 2-1/2 and Larger:  Flanged ends according to ASME B16.5 for steel 

and stainless-steel flanges and according to ASME B16.24 for copper and 
copper-alloy flanges. 

b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank 
linings, including extending finish into and through tank fittings and outlets. 

c. Lining:  Nickel plate material complying with NSF 61 barrier materials for potable-
water tank linings, including extending lining into and through tank fittings and 
outlets. 

5. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod:  Replaceable magnesium. 
b. Dip Tube:  Required unless cold-water inlet is near bottom of tank. 
c. Drain Valve:  Corrosion-resistant metal complying with ASSE 1005. 
d. Insulation:  Comply with ASHRAE/IESNA 90.1.  Surround entire storage tank 

except connections and controls. 
e. Jacket:  Steel with enameled finish. 
f. Burner or Heat Exchanger:  Comply with UL 795 or approved testing agency 

requirements for gas-fired, high-efficiency, domestic-water heaters and LP-gas 
fuel. Complete with 120 volt blower and burner 

g. Temperature Control:  Adjustable thermostat. 
h. Safety Controls:  Automatic, high-temperature-limit and low-water cutoff devices or 

systems. 
i. Ignition: Electric hot surface. 
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2.2 SOURCE QUALITY CONTROL 

A. Factory Tests:  Test and inspect assembled domestic-water heaters specified to be ASME-code 
construction, according to ASME Boiler and Pressure Vessel Code. 

B. Domestic-water heaters will be considered defective if they do not pass tests and inspections.  
Comply with requirements in Division 1 Section "Quality Requirements" for retesting and 
reinspecting requirements and Division 1 Section "Execution Requirements" for requirements 
for correcting the Work. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Commercial, Domestic-Water Heater Mounting:  Install commercial domestic-water heaters on 
concrete base.  Comply with requirements for concrete base specified in Division 3 Section. 
1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch centers around the full perimeter of concrete 
base. 

4. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor. 

5. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

6. Install anchor bolts to elevations required for proper attachment to supported equipment. 
7. Anchor domestic-water heaters to substrate. 

B. Install domestic-water heaters level and plumb, according to layout drawings, original design, 
and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units 
so controls and devices needing service are accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 
domestic-hot-water outlet piping.  Comply with requirements for shutoff valves specified 
in Division 15 Section "General-Duty Valves for Plumbing Piping." 

C. Install gas-fired, domestic-water heaters according to NFPA 54. 

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters 
without shutoff valves. 

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters 
without gas pressure regulators if gas pressure regulators are required to reduce gas 
pressure at burner. 

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if 
required for operation of safety control. 

4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic 
gas valves specified in Division 15 Section "Facility Liquefied-Petroleum Gas Piping." 

D. Install commercial domestic-water heaters with seismic-restraint devices.  Comply with 
requirements for seismic-restraint devices specified in Division 15 Section "Vibration and 
Seismic Controls for Plumbing Piping and Equipment." 
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E. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains.  Install hose-end drain valves at low points in water piping for domestic-water 
heaters that do not have tank drains.  Comply with requirements for hose-end drain valves 
specified in Division 15 Section "Domestic Water Piping Specialties." 

F. Install thermometer on outlet piping of domestic-water heaters.  Comply with requirements for 
thermometers specified in Division 15 Section "Meters and Gages for Plumbing Piping." 

G. Assemble and install inlet and outlet piping manifold kits for multiple domestic-water heaters.  
Fabricate, modify, or arrange manifolds for balanced water flow through each domestic-water 
heater.  Include shutoff valve and thermometer in each domestic-water heater inlet and outlet, 
and throttling valve in each domestic-water heater outlet.  Comply with requirements for valves 
specified in Division 15 Section "General-Duty Valves for Plumbing Piping," and comply with 
requirements for thermometers specified in Division 15 Section "Meters and Gages for 
Plumbing Piping." 

H. Fill domestic-water heaters with water. 

3.2 CONNECTIONS 

A. Comply with requirements for domestic-water piping specified in Division 15 Section "Domestic 
Water Piping." 

B. Comply with requirements for fuel-oil piping specified in Division 15 Section "Facility Fuel-Oil 
Piping." 

C. Comply with requirements for gas piping specified in Division 15 Section "Facility Liquefied-
Petroleum Gas Piping." 

D. Drawings indicate general arrangement of piping, fittings, and specialties. 

E. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service 
and maintenance of water heaters.  Arrange piping for easy removal of domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification specified in 
Division 15 Section "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

2. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 
until no leaks exist. 

3. Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper operation. 

4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 
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B. Domestic-water heaters will be considered defective if they do not pass tests and inspections.  
Comply with requirements in Division 1 Section "Quality Requirements" for retesting and 
reinspecting requirements and Division 1 Section "Execution Requirements" for requirements 
for correcting the Work. 

C. Prepare test and inspection reports. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain gas-fired, storage domestic-water heaters. 

END OF SECTION 15486 
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SECTION 15530 - FURNACES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Gas-fired, condensing furnaces and accessories complete with controls. 
2. Air filters. 
3. Refrigeration components. 

1.3 SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and 
accessories for each of the following: 

1. Furnace. 
2. Thermostat. 
3. Air filter. 
4. Refrigeration components. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Operation and Maintenance Data:  For each furnace to include in emergency, operation, and 
maintenance manuals for each of the following: 

1. Furnace and accessories complete with controls. 
2. Air filter. 
3. Refrigeration components. 

D. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
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B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and Startup." 

C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-
2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

D. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace the following components of furnaces that fail in materials or workmanship within 
specified warranty period: 

1. Warranty Period, Commencing on Date of Substantial Completion: 

a. Furnace Heat Exchanger:  10 years. 
b. Integrated Ignition and Blower Control Circuit Board :  Five years. 
c. Refrigeration Compressors:  10 years. 
d. Evaporator and Condenser Coils:  Five years. 

PART 2 - PRODUCTS 

2.1 GAS-FIRED FURNACES, CONDENSING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Bryant Heating & Cooling Systems; Div. of United Technologies Corp. 
2. Carrier Corporation; Div. of United Technologies Corp. 
3. Lennox Industries Inc. 
4. Trane. 
5. York International Corp.; a division of Unitary Products Group. 
6. Airease 

B. General Requirements for Gas-Fired, Condensing Furnaces:  Factory assembled, piped, wired, 
and tested; complying with ANSI Z21.47/CSA 2.3, "Gas-Fired Central Furnaces," and with 
NFPA 54. 

C. Cabinet:  Steel. 

1. Cabinet interior around heat exchanger shall be factory-installed insulation. 
2. Lift-out panels shall expose burners and all other items requiring access for maintenance. 
3. Factory paint external cabinets in manufacturer's standard color. 

D. Fan:  Centrifugal, factory balanced, resilient mounted, direct drive. 
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1. Fan Motors:  Comply with requirements in Division 15 Section "Motors." 
2. Special Motor Features:  Single speed, Premium (TM) efficiency, as defined in 

Division 15 Section "Motors," and with internal thermal protection and permanent 
lubrication. 

E. Type of Gas:  Propane. 

F. Heat Exchanger: 

1. Primary:  Aluminized steel. 
2. Secondary:  Stainless steel. 

G. Burner: 

1. Gas Valve:  100 percent safety two-stage or modulating main gas valve, main shutoff 
valve, pressure regulator, safety pilot with electronic flame sensor, limit control, 
transformer, and combination ignition/fan timer control board. 

2. Ignition:  Electric pilot ignition, with hot-surface igniter or electric spark ignition. 

H. Gas-Burner Safety Controls: 

1. Electronic Flame Sensor:  Prevents gas valve from opening until pilot flame is proven; 
stops gas flow on ignition failure. 

2. Flame Rollout Switch:  Installed on burner box; prevents burner operation. 
3. Limit Control:  Fixed stop at maximum permissible setting; de-energizes burner on 

excessive bonnet temperature; automatic reset. 

I. Combustion-Air Inducer:  Centrifugal fan with thermally protected motor and sleeve bearings 
prepurges heat exchanger and vents combustion products; pressure switch prevents furnace 
operation if combustion-air inlet or flue outlet is blocked. 

J. Furnace Controls:  Solid-state board integrates ignition, heat, cooling, and fan speeds; 
adjustable fan-on and fan-off timing; terminals for connection to accessories. 

K. Accessories: 

1. Combination Combustion-Air Intake and Vent:  PVC plastic fitting to combine 
combustion-air inlet and vent through roof. 

2. PVC Plastic Vent Materials: 

a. PVC Plastic Pipe:  Schedule 40, complying with ASTM D 1785. 
b. PVC Plastic Fittings:  Schedule 40,  complying with ASTM D 2466, socket type. 
c. PVC Solvent Cement:  ASTM D 2564. 

2.2 AIR FILTERS 

A. Disposable Filters:  1-inch- thick fiberglass median sheet metal frame. 

2.3 REFRIGERATION COMPONENTS 

A. General Refrigeration Component Requirements: 
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B. Refrigerant Coil:  Copper tubes mechanically expanded into aluminum fins.  Comply with 
ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment." Match size with 
furnace.  Include condensate drain pan with accessible drain outlet. 

1. Refrigerant Coil Enclosure:  Steel, matching furnace and evaporator coil, with access 
panel and flanges for integral mounting at or on furnace cabinet and galvanized sheet 
metal drain pan coated with black asphaltic base paint. 

C. Refrigerant Line Kits:  Annealed-copper suction and liquid lines factory cleaned, dried, 
pressurized with nitrogen, sealed, and with suction line insulated.  Provide in standard lengths 
for installation without joints, except at equipment connections. 

1. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I, 1 inch thick. 

D. Air-Cooled, Compressor-Condenser Unit: 

1. Casing:  Steel, finished with baked enamel, with removable panels for access to controls, 
weep holes for water drainage, and mounting holes in base.  Provide brass service 
valves, fittings, and gage ports on exterior of casing. 

2. Compressor:  Hermetically sealed scroll type. 

a. Crankcase heater. 
b. Restrained vibration isolation mounts for compressor. 
c. Compressor motor shall have thermal- and current-sensitive overload devices, 

start capacitor, relay, and contactor. 
d. Two-speed compressor motors shall have manual-reset high-pressure switch and 

automatic-reset low-pressure switch. 
e. Refrigerant Charge:  R-410A. 

3. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 
ARI 210/240, and with liquid subcooler. 

4. Fan:  Aluminum-propeller type, directly connected to motor. 
5. Motor:  Permanently lubricated, with integral thermal-overload protection. 
6. Low Ambient Kit:  Permits operation down to 45 deg F. 
7. Air-Cooled Condenser to be from same manufacturer as furnace. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Examine factory-installed insulation before furnace installation.  Reject units that are wet, 
moisture damaged, or mold damaged. 

C. Examine roughing-in for gas and refrigerant piping systems to verify actual locations of piping 
connections before equipment installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Install gas-fired furnaces and associated fuel and vent features and systems according to 
NFPA 54. 

B. Base-Mounted Units:  Secure units to substrate.  Provide optional bottom closure base if 
required by installation conditions. 

1. Anchor furnace to substrate to resist code-required seismic acceleration. 

C. Controls:  Install thermostats and remote room sensors at mounting height of 60 inches above 
floor. 

D. Wiring Method:  Install control wiring in accessible ceiling spaces and in gypsum board 
partitions where unenclosed wiring method may be used.  Conceal control wiring except in 
unfinished spaces. 

E. Install ground-mounted, compressor-condenser components on 4-inch- thick, reinforced 
concrete base; 4 inches larger on each side than unit.  Concrete, reinforcement, and formwork 
are specified in Division 3 Section "Cast-in-Place Concrete."  Coordinate anchor installation with 
concrete base. 

3.3 CONNECTIONS 

A. Gas piping installation requirements are specified in Division 15 Section "Fuel Gas Piping."  
Drawings indicate general arrangement of piping, fittings, and specialties.  Connect gas piping 
with union or flange and appliance connector valve. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces:  Connect plastic piping 
vent material to furnace connections and extend outdoors.  Terminate vent outdoors with a cap 
and in an arrangement that will protect against entry of birds, insects, and dirt. 

1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 
3. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and 

fittings according to the following: 

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. 

b. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC 
socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC 
pipe and socket fittings according to ASTM D 2855. 

4. Slope pipe vent back to furnace or to outside terminal. 

D. Connect ducts to furnace with flexible connector.  Comply with requirements in Division 15 
Section "Duct Accessories." 

E. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled, compressor-
condenser unit. 
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1. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Comply with requirements in Division 15 Section "Refrigerant Piping" for installation and joint 
construction of refrigerant piping. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Perform electrical test and visual and mechanical inspection. 
2. Leak Test:  After installation, charge systems with refrigerant and oil and test for leaks.  

Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper operation, product capability, and compliance with requirements. 
4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding. 
5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 

and equipment. 

B. Verify that vibration isolation and flexible connections properly dampen vibration transmission to 
structure. 

3.5 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions and 
perform the following: 

1. Inspect for physical damage to unit casings. 
2. Verify that access doors move freely and are weathertight. 
3. Clean units and inspect for construction debris. 
4. Verify that all bolts and screws are tight. 
5. Adjust vibration isolation and flexible connections. 
6. Verify that controls are connected and operational. 

B. Start unit according to manufacturer's written instructions and complete manufacturer's 
operational checklist. 

C. Measure and record airflows. 

D. Verify proper operation of capacity control device. 

E. After startup and performance test, lubricate bearings[ and adjust belt tension]. 

3.6 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Set controls, burner, and other adjustments for optimum heating performance and efficiency.  
Adjust heat-distribution features, including shutters, dampers, and relays, to provide optimum 
heating performance and system efficiency. 
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3.7 CLEANING 

A. After completing installation, clean furnaces internally according to manufacturer's written 
instructions. 

B. Install new filters in each furnace within 14 days after Substantial Completion. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain condensing units.  Refer to Division 1 Section "Demonstration and 
Training." 

END OF SECTION 15530 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

FUEL-FIRED UNIT HEATERS 15543 - 1 

SECTION 15543 - FUEL-FIRED UNIT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes propane gas-fired unit heaters. 

1.3 SUBMITTALS 

A. Product Data:  For each type of fuel-fired unit heater indicated.  Include rated capacities, 
operating characteristics, and accessories. 

B. Shop Drawings:  For fuel-fired unit heaters; signed and sealed by a qualified professional 
engineer.  Include plans, elevations, sections, details, and attachments to other work. 

1. Prepared by or under the supervision of a qualified professional engineer detailing 
fabrication and assembly of fuel-fired unit heaters, as well as procedures and diagrams. 

2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 
restraints and for designing vibration isolation bases. 

3. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

4. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that fuel-fired unit heaters, 
accessories, and components will withstand seismic forces defined in Division 15 Section 
"Mechanical Vibration and Seismic Controls." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

a. The term "withstand" means "the unit will remain in place without separation of any 
parts from the device when subjected to the seismic forces specified." 

b. The term "withstand" means "the unit will remain in place without separation of any 
parts from the device when subjected to the seismic forces specified and the unit 
will be fully operational after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Field quality-control test reports. 
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E. Operation and Maintenance Data:  For fuel-fired unit heaters to include in emergency, 
operation, and maintenance manuals. 

F. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-
2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace heat exchanger of fuel-fired unit heater that fails in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PROPANE GAS-FIRED UNIT HEATERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Lennox Industries, Inc. 
2. Modine Manufacturing Company. 
3. Reznor/Thomas & Betts Corporation. 
4. Sterling HVAC Products; Div. of Mestek Technology Inc. 
5. Trane 

B. Description:  Factory assembled, piped, and wired, and complying with ANSI Z83.8/CSA 2.6. 

C. Fuel Type:  Design burner for propane gas having characteristics same as those of gas 
available at Project site. 

D. Housing:  Steel, with integral draft hood and inserts for suspension mounting rods. 

1. External Casings and Cabinets:  Baked enamel over corrosion-resistant-treated surface. 
2. Suspension Attachments:  Reinforce suspension attachments at connection to fuel-fired 

unit heaters. 

a. Seismic Fabrication Requirements:  Fabricate suspension attachments of fuel-fired 
unit heaters, accessories mountings, and components with reinforcement strong 
enough to withstand seismic forces defined in Division 15 Section "Mechanical 
Vibration and Seismic Controls" when fuel-fired unit heater is anchored to building 
structure. 
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E. Controls:  Regulated redundant gas valve containing pilot solenoid valve, electric gas valve, 
pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body. 

1. Gas Control Valve:  Single stage. 
2. Ignition:  Electronically controlled electric spark with flame sensor. 
3. Fan Thermal Switch:  Operates fan on heat-exchanger temperature. 
4. Vent Flow Verification:  Flame rollout switch. 
5. Control transformer. 
6. High Limit:  Thermal switch or fuse to stop burner. 
7. Thermostat:  Single-stage, wall-mounting type with 50 to 90 deg F operating range and 

fan on switch. 

F. Discharge Louvers:  Independently adjustable horizontal blades. 

G. Accessories: 

1. Four-point suspension kit. 
2. Summer fan switch. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install and connect gas-fired unit heaters and associated fuel and vent features and systems 
according to NFPA 54, applicable local codes and regulations, and manufacturer's written 
installation instructions. 

B. Suspended Units:  Suspend from substrate using threaded rods, spring hangers, and building 
attachments.  Secure rods to unit hanger attachments.  Adjust hangers so unit is level and 
plumb. 

1. Restrain the unit to resist code-required horizontal acceleration. 

C. Substrate-Mounted Units:  Provide supports connected to substrate.  Secure units to supports. 

1. Spring hangers and seismic restraints are specified in Division 15 Section "Mechanical 
Vibration and Seismic Controls." 

2. Anchor the unit to resist code-required horizontal acceleration. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to fuel-fired unit heater to allow service and maintenance. 

C. Gas Piping:  Comply with Division 15 Section "Fuel Gas Piping."  Connect gas piping to gas 
train inlet; provide union with enough clearance for burner removal and service. 

D. Vent Connections:  Comply with Division 15 Section "Breechings, Chimneys, and Stacks." 

E. Electrical Connections:  Comply with applicable requirements in Division 16 Sections. 
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1. Install electrical devices furnished with heaters but not specified to be factory mounted. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections.  
Report results in writing. 

B. Tests and Inspections: 

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

2. Verify bearing lubrication. 
3. Verify proper motor rotation. 
4. Test Reports:  Prepare a written report to record the following: 

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.4 ADJUSTING 

A. Adjust initial temperature set points. 

B. Adjust burner and other unit components for optimum heating performance and efficiency. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain fuel-fired unit heaters.  Refer to Division 1 Section "Demonstration 
and Training." 

END OF SECTION 15543 
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SECTION 15550 - BREECHINGS, CHIMNEYS, AND STACKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Listed double-wall vents. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Type B vents. 

B. Shop Drawings:  For vents, breechings, chimneys, and stacks.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, methods of field assembly, components, hangers and seismic restraints, and 
location and size of each field connection. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain listed system components through one source from a single 
manufacturer. 

1.5 COORDINATION 

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 7 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 LISTED TYPE B VENTS 

A. Description:  Double-wall metal vents tested according to UL 441 and rated for 480 deg F 
continuously for Type B, or 550 deg F continuously for Type BW; with neutral or negative flue 
pressure complying with NFPA 211. 
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B. Construction:  Inner shell and outer jacket separated by at least a 1/4-inch airspace. 

C. Inner Shell:  ASTM B 209 , Type 1100 aluminum. 

D. Outer Jacket:  Galvanized steel. 

E. Accessories:  Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof 
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; 
fabricated from similar materials and designs as vent-pipe straight sections; all listed for same 
assembly. 

1. Termination:  Round chimney top designed to exclude minimum 98 percent of rainfall. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation tolerances and 
other conditions affecting performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATION 

A. Listed Type B Vents:  Vents for certified gas appliances. 

3.3 INSTALLATION OF LISTED VENTS AND CHIMNEYS 

A. Locate to comply with minimum clearances from combustibles and minimum termination heights 
according to product listing or NFPA 211, whichever is most stringent. 

B. Support vents at intervals recommended by manufacturer to support weight of vents and all 
accessories, without exceeding appliance loading. 

C. Lap joints in direction of flow. 

D. Paint exterior vent and cap to match roof. 

3.4 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  
Remove burrs, dirt, and construction debris and repair damaged finishes. 

B. Provide temporary closures at ends of breechings, chimneys, and stacks that are not completed 
or connected to equipment. 

END OF SECTION 15550 
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SECTION 15562 - INDIRECT-FIRED H&V UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes indirect-fired H&V units with the following accessories: 

1. Propane gas furnace. 

B. Related Sections include the following: 

1. Division 15 Section "Breechings, Chimneys, and Stacks" for vent piping. 

1.3 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, and methods of field assembly, components, and location and size of each 
field connection.  Prepare the following by or under the supervision of a qualified professional 
engineer: 

1. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 
restraints and for designing vibration isolation bases. 

2. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments 
to structure and to supported equipment.  Include auxiliary motor slides and rails, and 
base weights. 

3. Wiring Diagrams:  Power, signal, and control wiring. 

C. Startup service reports. 

D. Operation and Maintenance Data:  For indirect-fired H&V units to include in emergency, 
operation, and maintenance manuals. 

E. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of indirect-
fired H&V units and are based on the specific system indicated.  Refer to Division 1 Section 
"Product Requirements." 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 
 

INDIRECT-FIRED H&V UNITS 15562 - 2 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate size, location, installation, and structural capacity of roof curbs, equipment supports, 
and roof penetrations.  These items are specified in Division 7 Section "Roof Accessories." 

1. Coordinate installation of restrained vibration isolation roof-curb rails, which are specified 
in Division 15 Section "Mechanical Vibration and Seismic Controls." 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 
components listed below of indirect-fired H&V units that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period for Heat Exchangers:  Manufacturer's standard, but not less than five 
years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Captive-Air Systems, Inc. 
2. Hastings Industries; Division of Eric, Inc. 
3. Modine Mfg. Co.; Commercial HVAC&R Division. 
4. Reznor-Thomas & Betts Corporation; Mechanical Products Division. 
5. Sterling Gas; Mestek, Inc. 
6. Trane Company (The); Unitary Products Group. 

2.2 PACKAGED UNITS 

A. Factory-assembled, prewired, self-contained unit consisting of cabinet, supply fan, controls, 
filters, and indirect-fired propane gas furnace to be installed inside the building. 

2.3 CABINET 

A. Cabinet:  Single-wall galvanized-steel panels formed to ensure rigidity and supported by 
galvanized-steel channels or structural channel supports with lifting lugs. 

B. Access Panels:  Lift-out for furnace and fan motor assemblies on both sides of unit. 
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C. Internal Insulation:  Fibrous-glass duct lining, comply with ASTM C 1071, Type II, applied on 
furnace and fan sections only. 

1. Thickness:  1 inch. 
2. Insulation Adhesive:  Comply with ASTM C 916, Type I. 
3. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, mechanical 

attachment, or welding attachment to casing without damaging liner when applied as 
recommended by manufacturer and without causing air leakage. 

D. Finish:  Heat-resistant, baked enamel. 

2.4 SUPPLY-AIR FAN 

A. Fan Type:  Centrifugal, rated according to AMCA 210; statically and dynamically balanced, 
galvanized steel; mounted on solid-steel shaft with heavy-duty, self-aligning, permanently 
lubricated ball bearings. 

B. Motor:  Open dripproof, single-speed motor. 

C. Drive:  V-belt drive with matching fan pulley and adjustable motor sheaves and belt assembly. 

D. Mounting:  Fan wheel, motor, and drives shall be mounted in fan casing with elastomeric 
isolators. 

2.5 AIR FILTERS 

A. Comply with NFPA 90A. 

B. Cleanable Filters:  1-inch thick, cleanable metal mesh. 

 

2.6 DAMPERS 

A. Outdoor-AirDamper:  Galvanized-steel, opposed-blade dampers with vinyl blade seals and 
stainless-steel jamb seals, having a maximum leakage of 10 cfm/sq. ft. of damper area, at 
differential pressure of 2-inch wg . 

B. Damper Operator:  Direct coupled, electronic with spring return or fully modulating as required 
by the control sequence. 

2.7 INDIRECT-FIRED GAS FURNACE 

A. Description:  Factory assembled, piped, and wired; and complying with ANSI Z21.47, "Gas-
Fired Central Furnaces," and NFPA 54, "National Fuel Gas Code." 

1. AGA Approval:  Designed and certified by and bearing label of AGA. 
2. Burners:  Stainless steel. 

a. Gas Control Valve:  Two stage. 
b. Fuel:  Propane gas. 
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c. Minimum Combustion Efficiency:  80 percent. 
d. Ignition:  Electronically controlled electric spark with flame sensor. 
e. High-Altitude Kit:  For Project elevation above sea level. 

B. Power Vent:  Integral, motorized centrifugal fan interlocked with gas valve. 

C. Combustion-Air Intake:  Separate combustion-air intake and vent terminal assembly. 

D. Inside Unit External Housing:  Steel cabinet with integral support inserts and removable bottom 
arranged to serve as drain pan. 

E. Internal Casing:  Aluminized steel, arranged to contain airflow, with duct flanges at inlet and 
outlet. 

F. Heat Exchanger:  Stainless steel. 

G. Heat-Exchanger Drain Pan:  Stainless steel. 

H. Safety Controls: 

1. Vent Flow Verification:  Differential pressure switch to verify open vent. 
2. Control Transformer:  24-V ac. 
3. High Limit:  Thermal switch or fuse to stop burner. 
4. Gas Train:  Regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid 

valve, electronic-modulating temperature control valve, pilot filter, pressure regulator, pilot 
shutoff, and manual shutoff all in one body. 

5. Purge-period timer shall automatically delay burner ignition and bypass low-limit control. 
6. Gas Manifold:  Safety switches and controls to comply with ANSI standards. 
7. Airflow Proving Switch:  Differential pressure switch senses correct airflow before 

energizing pilot. 
8. Automatic-Reset, High-Limit Control Device:  Stops burner and closes main gas valve if 

high-limit temperature is exceeded. 
9. Safety Lockout Switch:  Locks out ignition sequence if burner fails to light after three tries.  

Controls are reset manually by turning the unit off and on. 

2.8 CONTROLS 

A. Factory-wired, fuse-protected control transformer, connection for power supply and field-wired 
unit to remote control panel. 

B. Control Panel:  Surface-mounted remote panel, with engraved plastic cover, and the following 
lights and switches: 

1. On-off-auto fan switch. 
2. [Heat-vent switch. 
3. Supply-fan operation indicating light. 
4. Heating operation indicating light. 
5. Thermostat. 
6. Damper position potentiometer. 
7. Dirty-filter indicating light operated by unit-mounted differential pressure switch. 
8. Safety-lockout indicating light. 

C. Control Devices: 
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1. Remote Thermostat:  Adjustable room thermostat with temperature readout. 
2. Static-Pressure Transmitter:  Nondirectional sensor with suitable range for expected 

input, and temperature compensated. 
3. Fire-Protection Thermostats:  Fixed or adjustable settings to operate at not less than 75 

deg F above normal maximum operating temperature. 

D. Outdoor-Air Damper Control, 100 Percent Outdoor-Air Units:  Outdoor-air damper shall open 
when supply fan starts, and close when fan stops. 

E. Temperature Control:  Operates gas valve to maintain supply-air temperature. 

1. Operates gas valve to maintain discharge-air temperature with factory-mounted sensor in 
blower outlet. 

2. Furnace Control:  Two or four steps of control using one or two furnace sections in series. 

2.9 MOTORS 

A. Comply with requirements in Division 15 Section "Motors." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting installation of indirect-fired 
H&V units. 

B. Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of 
connections before equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install gas-fired units according to NFPA 54, "National Fuel Gas Code." 

B. Install suspended units from spring hangers with minimum 1-inch static deflection; refer to 
Division 15 Section "Mechanical Vibration and Seismic Controls." 

C. Install controls and equipment shipped by manufacturer for field installation with indirect-fired 
H&V units. 

3.3 CONNECTIONS 

A. Piping Connections:  Drawings indicate general arrangement of piping, fittings, and specialties.  
Install piping adjacent to machine to allow service and maintenance. 

1. Gas Piping:  Comply with requirements in Division 15 Section "Fuel Gas Piping."  
Connect gas piping with shutoff valve and union and with sufficient clearance for burner 
removal and service.  Provide AGA-approved flexible connectors. 
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B. Duct Connections:  Duct installation requirements are specified in Division 15 Section "Metal 
Ducts."  Drawings indicate the general arrangement of ducts.  Connect supply ducts to indirect-
fired H&V units with flexible duct connectors.  Flexible duct connectors are specified in 
Division 15 Section "Duct Accessories." 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer's written instructions and 
perform the following: 

1. Inspect for visible damage to furnace combustion chamber. 
2. Inspect casing insulation for integrity, moisture content, and adhesion. 
3. Verify that clearances have been provided for servicing. 
4. Verify that controls are connected and operable. 
5. Verify that filters are installed. 
6. Purge gas line. 
7. Inspect and adjust vibration isolators. 
8. Verify bearing lubrication. 
9. Inspect fan-wheel rotation for movement in correct direction without vibration and binding. 
10. Adjust fan belts to proper alignment and tension. 
11. Start unit according to manufacturer's written instructions. 
12. Complete startup sheets and attach copy with Contractor's startup report. 
13. Inspect and record performance of interlocks and protective devices; verify sequences. 
14. Operate unit for run-in period recommended by manufacturer. 
15. Perform the following operations for both minimum and maximum firing and adjust burner 

for peak efficiency: 

a. Gas Burner: 

1) Measure gas pressure at manifold. 
2) Measure combustion-air temperature at inlet to combustion chamber. 
3) Measure supply-air temperature and volume when burner is at maximum 

firing rate and when burner is off.  Calculate useful heat to supply air. 

16. Calibrate thermostats. 
17. Adjust and inspect high-temperature limits. 
18. Inspect dampers, if any, for proper stroke and interlock with return-air dampers. 

19. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 
normal and emergency shutdown. 

20. Measure and record airflow.  Plot fan volumes on fan curve. 
21. Verify operation of remote panel, including pilot-operation and failure modes.  Inspect the 

following: 

a. High-limit heat. 
b. Alarms. 
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22. After startup and performance testing, change filters, verify bearing lubrication, and adjust 
belt tension. 

C. Remove and replace malfunctioning components that do not pass tests and inspections and 
retest as specified above. 

D. Prepare written report of the results of startup services. 

3.5 ADJUSTING 

A. Adjust initial temperature set points. 

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

C. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain indirect-fired H&V units.  Refer to Division 1 Section 
"Demonstration and Training." 

END OF SECTION 15562 
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SECTION 15815 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Duct liner. 
5. Sealants and gaskets. 
6. Hangers and supports. 
7. Seismic-restraint devices. 

B. Related Sections: 

C.  
1. Division 15 Section "Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 
2. Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and 

balancing requirements for metal ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, ASCE/SEI 7 and 
SMACNA's Seismic Restraint Manual:  Guidelines for Mechanical Systems. 

1. Seismic Hazard Level A:  Seismic force to weight ratio, 0.48. 

1.4 SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 
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3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, 
components, and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment[, seismic 

restraints,] and vibration isolation. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations:  Calculations, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation for selecting hangers and 
supports and seismic restraints. 

D. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular 
Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
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Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUNDDUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged. 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," 
for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and 
Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" for acceptable materials, material thicknesses, and duct construction 
methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, 
roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G60. 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 
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2.4 DUCT LINER 

A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation; Insulation Group. 
b. Johns Manville. 
c. Knauf Insulation. 
d. Owens Corning. 

2. Maximum Thermal Conductivity: 

a. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 

3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form 
the interior surface of the duct to act as a moisture repellent and erosion-resistant 
coating.  Antimicrobial compound shall be tested for efficacy by an NRTL and registered 
by the EPA for use in HVAC systems. 

4. Solvent or Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with 
ASTM C 916. 

5. NFPA 90B. 

B. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.135-inch-  diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick 
galvanized steel; with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter. 

C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 
coverage at liner contact surface area.  Attaining indicated thickness with multiple layers 
of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal 
nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-

edge overlapping. 
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 

unless duct size and dimensions of standard liner make longitudinal joints necessary. 
6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 
7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 

exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not 
exceeding 18 inches longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings that 
have either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge 
facings at the following locations: 
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a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 
c. Upstream edges of transverse joints in ducts where air velocities are higher than 

2500 fpm or where indicated. 

9. Secure insulation between perforated sheet metal inner duct of same thickness as 
specified for outer shell.  Use mechanical fasteners that maintain inner duct at uniform 
distance from outer shell without compressing insulation. 

a. Sheet Metal Inner Duct Perforations:  3/32-inch diameter, with an overall open 
area of 23 percent. 

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning 
vane assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other 
buildout means are optional; when used, secure buildouts to duct walls with bolts, 
screws, rivets, or welds. 

2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg , positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

C. Solvent-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Base:  Synthetic rubber resin. 
3. Solvent:  Toluene and heptane. 
4. Solids Content:  Minimum 60 percent. 
5. Shore A Hardness:  Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 
8. Maximum Static-Pressure Class:  10-inch wg, positive or negative. 
9. Service:  Indoor or outdoor. 
10. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
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B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods 
with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum 
Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate. 

2.7 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Ductmate Industries, Inc. 
3. Hilti Corp. 
4. Kinetics Noise Control. 
5. Loos & Co.; Cableware Division. 
6. Mason Industries. 
7. TOLCO; a brand of NIBCO INC. 
8. Unistrut Corporation; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they will be 
subjected. 

C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel 
channels rated in tension, compression, and torsion forces and with accessories for attachment 
to braced component at one end and to building structure at the other end.  Include matching 
components and corrosion-resistant coating. 

D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of 
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable 
service; and with an automatic-locking and clamping device or double-cable clips. 
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E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections or Reinforcing steel angle clamped to hanger rod. 

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts 
with strength required for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts 
and calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings 
and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated. 

C. Install ducts with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed 
to view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches. 

J. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  
Comply with requirements in Division 15 Section "Duct Accessories" for fire and smoke 
dampers. 

K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 
Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines. 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 
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B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 
two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, 
"Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where 
used. 

3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION 
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A. Install ducts with hangers and braces designed to support the duct and to restrain against 
seismic forces required by applicable building codes.  Comply with SMACNA's Seismic 
Restraint Manual:  Guidelines for Mechanical Systems. 

1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 
of 80 feet o.c. 

2. Brace a change of direction longer than 12 feet . 

B. Select seismic-restraint devices with capacities adequate to carry present and future static and 
seismic loads. 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction. 

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to 
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcement or embedded items during drilling.  
Notify the Architect if reinforcing steel or other embedded items are encountered during 
drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather. 

3.6 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 15 Section 
"Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 
outlet and inlet, and terminal unit connections. 

3.7 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  
Paint materials and application requirements are specified in Division 9 painting Sections. 

3.8 FIELD QUALITY CONTROL 
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A. Perform tests and inspections. 

B. Leakage Tests: 

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for 
each test. 

2. Test the following systems: 
a. Supply Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative 

duct sections totaling no less than 100 percent of total installed duct area for each 
designated pressure class. 

b. Return Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative 
duct sections totaling no less than 100 percent of total installed duct area for each 
designated pressure class. 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage 
testing and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 
5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested.  If static-pressure classes are not indicated, test system at maximum 
system design pressure.  Do not pressurize systems above maximum design operating 
pressure. 

6. Give seven days' advance notice for testing. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.9 START UP 

A. Air Balance:  Comply with requirements in Division 15 Section "Testing, Adjusting, and 
Balancing." 

3.10 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

1. <Insert requirements>. 

B. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Constant-Volume Air-Handling Units <Insert equipment>: 

a. Pressure Class:  Positive 3-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  6. 
d. SMACNA Leakage Class for Round and Flat Oval:  6. 
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C. Return Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 3-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  6. 
d. SMACNA Leakage Class for Round and Flat Oval:  6. 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive pressure. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 

F. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

G. Liner: 

1. Supply Air Ducts, 1 inch thick. 
2. Return Air Ducts: 1 inch thick. 

H. Elbow Configuration: 
1) ." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 2-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane 
Runners," and Figure 2-4, "Vane Support in Elbows." 
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3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-3, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, 
"Mitered Elbows."  Elbows with less than 90-degree change of direction have 
proportionately fewer segments. 

1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three 
segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm:  1.0 radius-to-diameter ratio and four segments 
for 90-degree elbow. 

3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five segments 
for 90-degree elbow. 

4) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam or Welded. 

I. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 2-6, "Branch Connections." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Spin in. 

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical 
Tees."  Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower:  90-degree tap. 
b. Velocity 1000 to 1500 fpm:  Conical tap. 
c. Velocity 1500 fpm or Higher:  45-degree lateral. 

END OF SECTION 15815 
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SECTION 15820 - DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Fire dampers. 
4. Turning vanes. 
5. Remote damper operators. 
6. Duct-mounted access doors. 
7. Flexible connectors. 
8. Flexible ducts. 

B. Related Sections: 

1. Division 13 Section "Fire Alarm" for duct-mounted fire and smoke detectors. 
2. Division 15 Section "Intake and Relief Ventilators" for roof-mounted ventilator caps. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. For duct silencers, include pressure drop and dynamic insertion loss data.  Include 
breakout noise calculations for high transmission loss casings. 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.  Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and 

corridor damper installations, including sleeves; and duct-mounted access doors 
and remote damper operators. 

C. Operation and Maintenance Data:  For air duct accessories to include in operation and 
maintenance manuals. 
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1.4 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with AMCA 500-D testing for damper rating. 

1.5 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fusible Links:  Furnish quantity equal to 10  percent of amount installed. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G60. 
2. Exposed-Surface Finish:  Mill phosphatized. 

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches . 

2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Duro Dyne Inc. 
4. Nailor Industries Inc. 
5. Pottorff; a division of PCI Industries, Inc. 
6. Ruskin Company. 
7. Vent Products Company, Inc. 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  2000 fpm. 

D. Maximum System Pressure:  1-inch wg. 

E. Frame:  0.052-inch- thick, galvanized sheet steel with welded corners and mounting flange. 
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F. Blades:  Multiple single-piece blades, center-pivoted, maximum 6-inch width, 0.050-inch- thick 
aluminum sheet with sealed edges. 

G. Blade Action:  Parallel. 

H. Blade Seals:  Neoprene, mechanically locked. 

I. Blade Axles: 

1. Material: Galvanized steel. 
2. Diameter: 0.20 inch. 

J. Tie Bars and Brackets:  Galvanized steel. 

K. Return Spring:  Adjustable tension. 

L. Bearings: Steel ball or synthetic pivot bushings. 

M. Accessories: 

1. Counterweights and spring-assist kits for vertical airflow installations. 
2. Screen Mounting:  Rear mounted. 
3. Screen Material:  Galvanized steel. 
4. Screen Type:  Bird. 

2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. American Warming and Ventilating; a division of Mestek, Inc. 
b. McGill AirFlow LLC. 
c. METALAIRE, Inc. 
d. Nailor Industries Inc. 
e. Pottorff; a division of PCI Industries, Inc. 
f. Ruskin Company. 
g. Vent Products Company, Inc. 

2. Standard leakage rating. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Hat-shaped, galvanized-steel channels, 0.064-inch minimum thickness. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 

DUCT ACCESSORIES 15820 - 4 

6. Blade Axles:  Galvanized steel. 
7. Bearings: 

a. Molded synthetic. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

8. Tie Bars and Brackets:  Galvanized steel. 

B. Jackshaft: 

1. Size:  1-inch diameter. 
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings:  As required to connect linkage of each damper in 

multiple-damper assembly. 

C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, 
and a 3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.4 FIRE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. McGill AirFlow LLC. 
5. METALAIRE, Inc. 
6. Nailor Industries Inc. 
7. Pottorff; a division of PCI Industries, Inc. 
8. Ruskin Company. 
9. Vent Products Company, Inc. 
10. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Type:  Static; rated and labeled according to UL 555 by an NRTL. 

C. Fire Rating:  1-1/2 hours. 

D. Frame: Curtain type with blades outside airstream except when located behind grille where 
blades may be inside airstream; fabricated with roll-formed, 0.034-inch- thick galvanized steel; 
with mitered and interlocking corners. 

E. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness:  0.052 or 0.138 inch thick, as indicated, and of length to suit 
application. 
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2. Exception:  Omit sleeve where damper-frame width permits direct attachment of 
perimeter mounting angles on each side of wall or floor; thickness of damper frame must 
comply with sleeve requirements. 

F. Mounting Orientation:  Vertical or horizontal as indicated. 

G. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of 
interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors. 

H. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 

I. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links. 

2.5 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. METALAIRE, Inc. 
4. SEMCO Incorporated. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows." 

D. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger 
dimensions. 

2.6 REMOTE DAMPER OPERATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Pottorff; a division of PCI Industries, Inc. 
2. Ventfabrics, Inc. 
3. Young Regulator Company. 

B. Description:  Cable system designed for remote manual damper adjustment. 

C. Tubing:  Brass. 

D. Cable:  Stainless steel. 

E. Wall-Box Mounting:  Recessed, 3/4 inches deep minimum. 

F. Wall-Box Cover-Plate Material:  Steel. 
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2.7 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. McGill AirFlow LLC. 
5. Nailor Industries Inc. 
6. Pottorff; a division of PCI Industries, Inc. 
7. Ventfabrics, Inc. 
8. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," 
and 2-11, "Access Panels - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches :  Three hinges and two compression latches 

with outside and inside handles. 

2.8 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following]: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. . 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F . 
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E. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan 
discharge and duct. 

1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 
30 degrees of angular rod misalignment without binding or reducing isolation efficiency. 

2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch movement at 

start and stop. 

2.9 FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following]: 

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier film. 

1. Pressure Rating:  4-inch wg positive and 0.5-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm . 
3. Temperature Range:  Minus 20 to plus 175 deg F . 
4. Insulation R-Value:  Comply with ASHRAE/IESNA 90.1-2004. 

C. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 
worm-gear action in sizes 3 through 18 inches , to suit duct size. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated. 

C. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts.  Where dampers are installed in ducts having duct liner, install 
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dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel. 

1. Install steel volume dampers in steel ducts. 

D. Set dampers to fully open position before testing, adjusting, and balancing. 

E. Install test holes at fan inlets and outlets and elsewhere as indicated. 

F. Install firedampers according to UL listing. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from 
dampers. 

7. Control devices requiring inspection. 

H. Install access doors with swing against duct static pressure. 

I. Label access doors according to Division 15 Section "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

J. Install flexible connectors to connect ducts to equipment. 

K. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

L. Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct.  Do not 
use flexible ducts to change directions. 

M. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct 
clamped or strapped in place. 

N. Connect flexible ducts to metal ducts with clamps. 

O. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust 
limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and 
stop of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
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2. Inspect locations of access doors and verify that purpose of access door can be 
performed. 

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 
movement and verify that proper heat-response device is installed. 

4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 15820 
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SECTION 15838 - POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. In-line centrifugal fans. 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on actual Project site elevations. 

B. Operating Limits:  Classify according to AMCA 99. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and furnished specialties and accessories.  Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Fan speed controllers. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Delegated-Design Submittal:  For unit hangars and supports indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, 
and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal. 

C. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for 
restaurant kitchen exhaust shall also comply with UL 762. 

1.6 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided. 

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 

PART 2 - PRODUCTS 

2.1 IN-LINE CENTRIFUGAL FANS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Acme Engineering & Manufacturing Corporation. 
2. American Coolair Corporation. 
3. Breidert Air Products. 
4. Carnes Company. 
5. Hartzell Fan Incorporated. 
6. Loren Cook Company. 
7. PennBarry. 

B. Housing:  Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and 
support bracket adaptable to floor, side wall, or ceiling mounting. 

C. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure 
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of 
fan housing. 

D. Fan Wheels:  Aluminum, airfoil blades welded to aluminum hub. 

E. Accessories: 

1. Companion Flanges:  For inlet and outlet duct connections. 
2. Motor and Drive Cover (Belt Guard):  Epoxy-coated steel. 

2.2 MOTORS 
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A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Division 15 Section "Common Motor 
Requirements for HVAC Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical 
devices and connections specified in Division 16 Sections. 

B. Enclosure Type:  Totally enclosed, fan cooled. 

2.3 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound 
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing 
Fans for Aerodynamic Performance Rating."  Label fans with the AMCA-Certified Ratings Seal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support suspended units from structure using threaded steel rods and elastomeric hangers 
having a static deflection of 1/2 inch. Vibration-control devices are specified in Division 15 
Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Division 15 Section "Identification for HVAC 
Piping and Equipment." 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 15 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 15 Section 
"Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.3 FIELD QUALITY CONTROL 
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A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Verify lubrication for bearings and other moving parts. 
7. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
8. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
9. Shut unit down and reconnect automatic temperature-control operators. 
10. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust belt tension. 

B. Comply with requirements in Division 15 Section "Testing, Adjusting, and Balancing" for testing, 
adjusting, and balancing procedures. 

C. Replace fan and motor pulleys as required to achieve design airflow. 

D. Lubricate bearings. 

END OF SECTION 15838 
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SECTION 15855 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Rectangular and square ceiling diffusers. 
2. Linear slot diffusers. 
3. Linear bar grilles. 

B. Related Sections: 

1. Division 15 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, 
whether or not they are connected to ducts. 

2. Division 15 Section "Duct Accessories" for fire and smoke dampers and volume-control 
dampers not integral to diffusers, registers, and grilles. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

B. Samples for Verification:  For diffusers, registers, and grilles, in manufacturer's standard sizes 
to verify color selected. 

C. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS 

A. Rectangular and Square Ceiling Diffusers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Carnes. 
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b. Hart & Cooley Inc. 
c. Krueger. 
d. METALAIRE, Inc. 
e. Nailor Industries Inc. 
f. Price Industries. 
g. Tuttle & Bailey. 

2. Material:  Steel. 
3. Finish:  Baked enamel, white. 
4. Face Size:  24 by 24 inches. 
5. Face Style:  Three cone. 
6. Pattern:  Fixed. 
7. Dampers:  In ductwork. 

2.2 CEILING LINEAR SLOT OUTLETS 

A. Linear Slot Diffuser: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Anemostat Products; a Mestek company. 
b. Carnes. 
c. Hart & Cooley Inc. 
d. Krueger. 
e. METALAIRE, Inc. 
f. Nailor Industries Inc. 
g. Price Industries. 
h. Tuttle & Bailey. 
i. Tempo 

2. Material - Shell:  Steel. 
3. Material - Pattern Controller and Tees:  Aluminum. 
4. Finish - Face and Shell:  Baked enamel, black. 
5. Finish - Pattern Controller:  Baked enamel, black. 
6. Finish - Tees:  Baked enamel, white. 
7. Slot Width:  1 inch. 
8. Number of Slots:  Three. 
9. Length:  24 inches. 
10. Accessories:  Plaster frame. 

2.3 REGISTERS AND GRILLES 

2.4 REGISTERS AND GRILLES 

A. Adjustable Bar Register: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
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c. Carnes. 
d. Hart & Cooley Inc. 
e. Krueger. 
f. METALAIRE, Inc. 
g. Nailor Industries Inc. 
h. Price Industries. 
i. Tuttle & Bailey. 

2. Material:  Aluminum. 
3. Finish:  Brushed aluminum. 
4. Face Blade Arrangement:  Horizontal spaced 1/2 inch apart. 
5. Core Construction:  Integral. 
6. Rear-Blade Arrangement:  Vertical spaced 1/2 inch apart. 
7. Frame:  1 inch wide. 
8. Mounting:  Countersunk screw. 
9. Damper Type:  in ductwork 
10. Accessories: 

a. Rear-blade gang operator. 

2.5 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 
and accessories.  Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final 
locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, 
locate units in the center of panel.  Where architectural features or other items conflict with 
installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 
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A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

END OF SECTION 15855 
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SECTION 15887 - LOUVERS AND VENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fixed, extruded-aluminum louvers. 

1.3 DEFINITIONS 

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this 
Section unless otherwise defined in this Section or in referenced standards. 

B. Horizontal Louver:  Louver with horizontal blades; i.e., the axes of the blades are horizontal. 

C. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

1.4 PERFORMANCE REQUIREMENTS 

A. Louver Performance Ratings:  Provide louvers complying with requirements specified, as 
demonstrated by testing manufacturer's stock units identical to those provided, except for length 
and width according to AMCA 500-L. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals. 

B. Samples for Verification:  For each type of metal finish required. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed according to 
AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified 
testing agency, for each type of louver and showing compliance with performance requirements 
specified. 

1.6 QUALITY ASSURANCE 
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A. Source Limitations:  Obtain louvers and vents from single source from a single manufacturer. 

B. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings by field measurements before 
fabrication. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Extrusions:  ASTM B 221 , Alloy 6063-T5, T-52, or T6. 

B. Aluminum Sheet:  ASTM B 209 , Alloy 3003 or 5005 with temper as required for forming, or as 
otherwise recommended by metal producer for required finish. 

C. Fasteners:  Use types and sizes to suit unit installation conditions. 

1. Use tamper-resistant screws for exposed fasteners unless otherwise indicated. 
2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
3. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Postinstalled Fasteners for Concrete and Masonry:  Torque-controlled expansion anchors, 
made from stainless-steel components, with capability to sustain, without failure, a load equal to 
4 times the loads imposed, for concrete, or 6 times the load imposed, for masonry, as 
determined by testing per ASTM E 488, conducted by a qualified independent testing agency. 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.2 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Drainable-Blade Louver: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Airolite Company, LLC (The). 
b. American Warming and Ventilating, Inc.; a Mestek company. 
c. Carnes Company, Inc. 
d. Cesco Products; a division of Mestek, Inc. 
e. Louvers & Dampers, Inc.; a division of Mestek, Inc. 
f. Ruskin Company; Tomkins PLC. 
g. United Enertech Corp. 

2. Louver Depth:  4 inches. 
3. Frame and Blade Nominal Thickness:  Not less than 0.080 inch 
4. Mullion Type:  Exposed. 
5. Louver Performance Ratings: 
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a. Free Area:  Not less than 50% of louver face area.. 
b. Point of Beginning Water Penetration:  Not less than 950 fpm. 
c. Air Performance:  Not more than 0.10-inch wg static pressure drop at 750-fpm 

free-area intake velocity. 

6. AMCA Seal:  Mark units with AMCA Certified Ratings Seal. 

2.3 LOUVER SCREENS 

A. General:  Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers:  Interior face. 
2. Screening Type:  Insect. 

B. Secure screen frames to louver frames with machine screws with heads finished to match 
louver, spaced a maximum of 6 inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated. 

1. Metal:  Same kind and form of metal as indicated for louver to which screens are 
attached. Reinforce extruded-aluminum screen frames at corners with clips. 

2. Finish:  Same finish as louver frames to which louver screens are attached. 
3. Type:  Rewirable frames with a driven spline or insert. 

2.4 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

2.5 ALUMINUM FINISHES 

A. Finish louvers after assembly. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or AA-
M12C22A32/A34, Class II, 0.010 mm] or thicker. 
1. Color:  As selected by Architect from full range of industry colors and color densities. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
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A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 
anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery 
of such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws 
where required to protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no 
evidence remains of corrective work.  Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units. 

F. Protect unpainted galvanized and nonferrous-metal surfaces that will be in contact with 
concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy 
coating of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic 
flashing. 

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required.  Comply with Division 7 Section "Joint Sealants" 
for sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Test operation of adjustable louvers and adjust as needed to produce fully functioning units that 
comply with requirements. 

B. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to 
remove fingerprints and soil during construction period.  Do not let soil accumulate during 
construction period. 

C. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes.  Thoroughly rinse surfaces and dry. 

D. Restore louvers and vents damaged during installation and construction so no evidence 
remains of corrective work.  If results of restoration are unsuccessful, as determined by 
Architect, remove damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating. 

END OF SECTION 10200 
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SECTION 15950 - TESTING, ADJUSTING, AND BALANCING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.4 SUBMITTALS 

A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation 
that the TAB contractor and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 

B. Contract Documents Examination Report:  Within 30 days of Contractor's Notice to Proceed, 
submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit TAB 
strategies and step-by-step procedures as specified in "Preparation" Article. 

D. Certified TAB reports. 

E. Sample report forms. 

F. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
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3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB.. 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC or NEBB. 
2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC or NEBB 

as a TAB technician. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 
specified and referenced in this Specification. 

C. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 
Section 5, "Instrumentation." 

1.6 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 
times. 

B. Perform TAB after leakage and pressure tests on air distribution systems have been 
satisfactorily completed. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 TAB SPECIALISTS 

A. Subject to compliance with requirements, engage one of the following: 

1. RSAnalysis Inc 

2. BTC Services 

3. Certified Balance. 

3.2 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper TAB of systems and equipment. 
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B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify 
that locations of these balancing devices are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems' output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including system effects 
that can create undesired or unpredicted conditions that cause reduced capacities in all 
or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance.  To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."  
Compare results with the design data and installed conditions. 

F. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned 
and tight, and equipment with functioning controls is ready for operation. 

I. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible 
and their controls are connected and functioning. 

J. Examine strainers.  Verify that startup screens are replaced by permanent screens with 
indicated perforations. 

K. Examine three-way valves for proper installation for their intended function of diverting or mixing 
fluid flows. 

L. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

M. Examine system pumps to ensure absence of entrained air in the suction piping. 

N. Examine operating safety interlocks and controls on HVAC equipment. 

O. Report deficiencies discovered before and during performance of TAB procedures.  Observe 
and record system reactions to changes in conditions.  Record default set points if different from 
indicated values. 

3.3 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 
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1. Permanent electrical-power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance, smoke, and fire dampers are open. 
5. Ceilings are installed in critical areas where air-pattern adjustments are required and 

access to balancing devices is provided. 
6. Windows and doors can be closed so indicated conditions for system operations can be 

met. 

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance or NEBB's "Procedural 
Standards for Testing, Adjusting, and Balancing of Environmental Systems and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 
as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 
requirements in Division 15 Section "Duct Accessories." 

3. Install and join new insulation that matches removed materials.  Restore insulation, 
coverings, vapor barrier, and finish according to Division 15 Section "HVAC Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-
air dampers through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 
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J. Check for proper sealing of air-handling-unit components. 

K. Verify that air duct system is sealed as specified in Division 15 Section "Metal Ducts." 

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 
measurements, measure airflow at terminal outlets and inlets and calculate the 
total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 
restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum 
that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions. 

5.  Adjust fan speed higher or lower than indicated speed if needed to achieve design CFM. 
6. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 

manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-
motor amperage to ensure that no overload will occur.  Measure amperage in full-cooling, 
full-heating, economizer, and any other operating mode to determine the maximum 
required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and 
calculate the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and adjust 
volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to 
adjust submain and branch ducts to indicated airflows within specified tolerances. 
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C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of 
indicated values.  Make adjustments using branch volume dampers rather than extractors and 
the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the 
Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.7 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

3.8 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent. 
2. Air Outlets and Inlets:  Plus or minus 10 percent. 

3.9 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems' 
balancing devices.  Recommend changes and additions to systems' balancing devices to 
facilitate proper performance measuring and balancing.  Recommend changes and additions to 
HVAC systems and general construction to allow access for performance measuring and 
balancing devices. 

3.10 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
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B. Final Report Contents:  In addition to certified field-report data, include the following: 

 
1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop Drawings and 

product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air systems.  Present each system with single-
line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Terminal units. 
4. Balancing stations. 
5. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 
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a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches , and bore. 
i. Center-to-center dimensions of sheave, and amount of adjustments in inches . 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches , and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches . 

3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm . 
b. Total system static pressure in inches wg . 
c. Fan rpm. 
d. Discharge static pressure in inches wg . 
e. Filter static-pressure differential in inches wg . 
f. Preheat-coil static-pressure differential in inches wg . 
g. Cooling-coil static-pressure differential in inches wg . 
h. Heating-coil static-pressure differential in inches wg . 
i. Outdoor airflow in cfm . 
j. Return airflow in cfm . 
k. Outdoor-air damper position. 
l. Return-air damper position. 
m. Vortex damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch o.c. 
f. Make and model number. 
g. Face area in sq. ft. . 
h. Tube size in NPS . 
i. Tube and fin materials. 
j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm . 
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b. Average face velocity in fpm . 
c. Air pressure drop in inches wg . 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F . 
e. Return-air, wet- and dry-bulb temperatures in deg F . 
f. Entering-air, wet- and dry-bulb temperatures in deg F . 
g. Leaving-air, wet- and dry-bulb temperatures in deg F . 
h. Refrigerant expansion valve and refrigerant types. 
i. Refrigerant suction pressure in psig . 
j. Refrigerant suction temperature in deg F . 

G. Gas Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment 
reports, include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h . 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches , and bore. 
n. Center-to-center dimensions of sheave, and amount of adjustments in inches . 

2. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm . 
b. Entering-air temperature in deg F . 
c. Leaving-air temperature in deg F . 
d. Air temperature differential in deg F . 
e. Entering-air static pressure in inches wg . 
f. Leaving-air static pressure in inches wg . 
g. Air static-pressure differential in inches wg . 
h. Low-fire fuel input in Btu/h . 
i. High-fire fuel input in Btu/h . 
j. Manifold pressure in psig . 
k. High-temperature-limit setting in deg F . 
l. Operating set point in Btu/h . 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 
o. Heating value of fuel in Btu/h . 

H. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
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e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches , and bore. 
h. Center-to-center dimensions of sheave, and amount of adjustments in inches . 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches , and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches . 
g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm . 
b. Total system static pressure in inches wg . 
c. Fan rpm. 
d. Discharge static pressure in inches wg . 
e. Suction static pressure in inches wg . 

I. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F . 
d. Duct static pressure in inches wg . 
e. Duct size in inches . 
f. Duct area in sq. ft. . 
g. Indicated air flow rate in cfm . 
h. Indicated velocity in fpm . 
i. Actual air flow rate in cfm . 
j. Actual average velocity in fpm . 
k. Barometric pressure in psig . 

J. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.11 INSPECTIONS 

A. Initial Inspection: 
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1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and 
balance readings documented in the final report. 

2. Check the following for each system: 

a. Measure airflow of at least 10 percent of air outlets. 
b. Measure room temperature at each thermostat/temperature sensor.  Compare the 

reading to the set point. 
c. Verify that balancing devices are marked with final balance position. 
d. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies that 
testing and balancing are complete and accurately documented in the final report, 
request that a final inspection be made by Architect. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in the 
presence of Architect 

3. Architect shall randomly select measurements, documented in the final report, to be 
rechecked.  Rechecking shall be limited to either 10 percent of the total measurements 
recorded or the extent of measurements that can be accomplished in a normal 8-hour 
business day. 

4. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, 
proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and balancing 
device settings to include all changes; resubmit the final report and request a second final 
inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 
contractor to complete TAB Work according to the Contract Documents and deduct the 
cost of the services from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 

3.12 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are 
being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 15950 
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SECTION 15985 - SEQUENCE OF OPERATION 
 
 
PART 1 - GENERAL 
 
1.1 SYSTEM DESCRIPTION 
 

A. Performance Requirements 
 

1. System - Furnace 
a. Remote programmable thermostat shall control unoccupied and occupied 

status of fan system based on adjustable seven day program.  Fan shall 
cycle in unoccupied and occupied modes. 

b. Auxiliary fan cycle switch is provided by thermostat sub-base and is to be 
used to cycle fan in occupied mode. 

c. Adjustable heating set points shall control space temperature by 
activating heating equipment. 

d. Thermostat provides optional override of thermostat program by allowing 
three hour timed override of thermostat program at any time by pushing 
selected point on thermostat cover.  This shall activate thermostat to 
occupied mode and system shall control to occupied set point. 

e. Minimum outside air damper (spring return type) shall open in occupied 
mode and remain closed in unoccupied mode in zones using outside air. 
 Damper shall be normally closed. 

f. Remote room sensor shall provide temperature signal to thermostat to 
control the space temperature through the remote room thermostat.  
Room sensor to be flush mounted on wall with a decorative look. 

 
2. System – Make-up Air Unit 

a. Remote programmable thermostat shall control unoccupied and occupied 
status of fan system based on adjustable seven day program.  Fan shall 
cycle in unoccupied and occupied modes. 

b. Auxiliary fan cycle switch is provided by thermostat sub-base and is to be 
used to cycle fan in occupied mode. (Fan is to run continuously) 

c. Adjustable heating set points shall control space temperature by 
activating heating equipment. 

d. Thermostat provides optional override of thermostat program by allowing 
three hour timed override of thermostat program at any time by pushing 
selected point on thermostat cover.  This shall activate thermostat to 
occupied mode and system shall control to occupied set point. 

e. Outside air damper (spring return type) shall open and remain open as 
long as the supply fan is activated.  Damper shall be normally closed. (Is 
this line needed as the MUA comes with a 2 position intake damper?) 

f. Remote room sensor shall provide temperature signal to thermostat to 
control the space temperature through the remote room thermostat.  The 
modulating gas heat shall be controlled by the room thermostat and the 
discharge air temp shall be used to reset the discharge air temperature in 
order to maintain room temperature.  If the room temperature drops 
below setpoint, then the discharge air temperature shall be set higher.  If 
the room temperature raises above setpoint, then the leaving air 
temperature shall be set lower.  The outside air temperature sensor shall 



TIE FORK  VISITOR SERVICE CENTER 
SPANISH FORK, UT  APRIL 2009 
 

 
SEQUENCE OF OPERATION 15985 - 2 

be used to confirm heat output. 
 
 

3. Restroom exhaust fans shall run continuously and be interlocked with the make-
up air unit supply fan. 

 
 

END OF SECTION 15985 
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SECTION 16001 - ELECTRICAL GENERAL PROVISIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawing and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this and ALL other sections of
Division 16

B. Equipment requiring rough-ins and/or connections by Division 16 may be shown on the
architectural drawings and/or specified in Sections 1 through 15 Division 16 is
responsible for these rough-ins and/or connections whether shown on the electrica l
drawings or not.

1.2 SUMMARY

A. This Section includes general administrative and procedural requirements for electrical
installations.
1. Product Substitutions.
2. Coordination Drawings.
3. Record Drawings and documentation.
4. Delivery, storage and handling.
5. Rough-ins
6. Electrical installations.
7. Cutting and patching.

1.3 PRODUCT SUBSTITUTIONS

A. Substitutions will be considered by submitting a duplicate written application (2 -copies) to
the offices of the Architect and Engineer five (5) working days prior to the day of the
bidding.  The application shall include:
1. A statement certifying that the proposed equipment proposed is equal to that

specified; that it has the same electrical and physical characteristics, compatible
dimensions, and meets the functional intent of the contract d ocuments.

2.  The specified and submittal catalog numbers of the equipment under
consideration;

3. A pictorial and specification cut sheet or brochure.

B. All conflicts that arise from the use of substituted equipment shall be the responsibility of
the Contractor, who shall bear all costs required to make the equipment comply with the
intent of the contract documents or replace equipment with specified products.

1.4 SHOP/COORDINATION DRAWINGS

A. Prepare shop/coordination drawings which include product data cut sheets, p erformance
data, wiring diagrams, dimensions, spatial/maintenance needs,  etc along with 1/8¿ or
larger detailed shop drawings as applicable denoting electrical equipment and materials
in relationship with other systems, installations and building componen ts. Coordinate with
Division 15. Indicate locations where space is limited for installation and access and
where sequencing and coordination of installations are of importance to the efficient flow
of the work, including but not limited to the following:
1. Indicate the proposed locations of equipment, motor controllers, disconnects,

duct smoke detectors, control panels and control devices. Include the following:
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a. Control diagrams
b. Clearances for servicing and maintaining equipment and space for

equipment disassembly required for periodic maintenance.
c. Equipment connections and support details
d. Exterior wall and foundation penetrations.
e. Fire rated wall and floor penetrations. (refer to architectural plans)
f. Sizes and locations of required concrete pads and bases.

2. Indicate scheduling, sequencing, movement and positioning of large equipment
in the building during construction.

3. Prepare floor plans, elevations and details to indicate penetrations in floors, walls
and ceilings and their relationship to other penetratio ns and installations.

4. Coordinate ´Lighting Fixture Schedule closely with architectural reflected ceiling
plans.  If device types shown on the electrical plans conflict with the architectural
reflected ceiling plans, Architect shall be advised of discrepanc ies prior to fixture
installation.

1.5 RECORD DRAWINGS/DOCUMENTS

A. Prepare record documents that indicate the following installed conditions.
1. Equipment locations dimensioned from prominent building lines.
2. Approved substitutions, Contract modifications and actu al equipment and

materials installed.
3. Contract modifications , actual equipment and materials installed.
4. All circuit designations as installed.
5. All underground electrical lines.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver products to the project properly ident ified with names, model numbers, types,
grades compliance labels and other information needed for identification.

B. Handle carefully to prevent damage. Following manufacture˜s written instructions foe
rigging. Replace damaged products.

C. Store in clean dry place off the ground. Protect from weather, water and physical
damage.

PART 2 PRODUCTS

A. Products are as specified by manufacturer name, description, and/or catalog number.
Discrepancies between equipment specified and the intended function of equipment shall
be brought to the attention of the Architect/Engineer in writing prior to bidding.  Failure to
report any conflict, including catalog numbers, discontinued products, etc., does not
relieve the Contractor from meeting the intent of the contract documents nor sha ll it
change the contract cost.  If the Contractor is unable to interpret any part of the plans
and/or specifications, or should he find discrepancies therein, he shall bring this to the
attention of the Architect/Engineer who will issue interpretation and /or additional
instructions to Bidders before the project is bid.

B. Manufacturers:  Furnish and install electrical products from manufacturers as specified or
accepted through methods specified here -in.  The manufacturers descriptions and
catalog numbers are to establish basic product quality required. Substitutions will be
considered by submitting a duplicate written application (2 -copies) to the offices of the
Architect and Engineer five (5) working days prior to the day of the bidding.  The
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application shall include the following:  1) A statement certifying that the equipment
proposed is equal to that specified; that it has the same electrical and physical
characteristics, compatible dimensions, and meets the functional intent of the contract
documents; 2) The specified and submittal catalog numbers of the equipment under
consideration;  3)  A pictorial and specification brochure.

C. Any conflict arising from the use of substituted equipment shall be the responsibility of the
Contractor, who shall bear all costs required to make the equipment comply with the
intent of the contract documents.

D. Samples may be required for non-standard or substituted items before installation during
construction.  Provide all samples as required.

E. No materials or apparatus may be substituted after the bid opening except where the
equipment specified has been discontinued.

F. Provide only equipment specified in the Contract Documents or approved by addendum.

G. Provide spare parts (fuses, diffusers, lamps, etc.) as specified.  Transmit all spare parts
to Owner’s Representative prior to substantial completion.

PART 3 - EXECUTION

3.1 ROUGH-IN

A. Verify final locations for rough-ins with field measurements and with the requirements of
the actual equipment to be connected.

B. Refer to equipment specifications in Divisions 2 through 16 for rough -in requirements,
equipment requiring rough-in by Division 16 may be specified in sections other the
Division 16.

C. Refer to architectural, civil, mechanical, security, telecommunications, kitchen, laundry
etc drawings for equipment not shown on the Division 16 drawings that may require
electrical connections by Division 16.

3.2 ELECTRICAL INSTALLATIONS

A. General: Sequence, coordinate and integrate the various elements of electrical systems,
materials and equipment. Comply with the following requirements:

1. Coordinate electrical systems, equipment and materials installations with other
build components.

2. Verify all dimensions by field measurement.
3. Arrange for chases, slots and openings in other building components dur ing

progress of construction, to allow for electrical installations.
4. Coordinate the installation of required supporting devices and sleeves to be set

in poured-in place concrete and other structural components, as they are
constructed.

5. Coordinate the installation of 4¿ concrete housekeeping pads for all floor
mounted electrical equipment.  Pads shall be 4¿ deep and 6¿ larger in each
dimension than the equipment. Concrete requirements are as specified in
Division 3.
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6. Sequence, coordinate and integrate instal lations of electrical materials and
equipment for efficient flow of work. Give particular attention to large equipment
requiring positioning prior to closing in the building.

7. Where mounting heights are not detailed or dimensioned, install systems,
materials and equipment to provide the maximum headroom possible.

8. Coordinate connection of electrical systems with exterior underground and
overhead utilities and services. Comply with requirements of governing
regulations, franchised service companies and control ling agencies. Provide
required connection for each service.

9. Install systems, materials and equipment to conform with approved submitted
data, including coordination drawings, to the greatest extent possible.  Conform
to arraignments indicated by the Contr act Documents, recognizing that portions
of the work are shown only in diagrammatic form. Where coordination
requirements conflict with individual systems requirement, refer conflict to
Engineer. Maintain manufacture˜s recommended clearances.

10. Install systems, materials level and plumb, parallel ad perpendicular to other
building systems and components, where installed expose in finished spaces.

11. Install electrical equipment to facilitate servicing maintenance and repair of
replacement of equipment components . Connect equipment for ease of
disconnecting, with minimum of interference with other installations.
a. Comply with working clearances identified in Article 110 -26 2005 NEC

and coordinate with Division 15 subcontractor to insure that no piping,
ductwork or equipment is installed in the exclusively dedicated space for
switchboards or panelboards within the scope of Article 384.

12 Install access panel or doors where equipment is concealed behind finished
surfaces.

13 Install systems, materials and equipment giving right-of-way priority to systems
required to be install at a specific slope.

14 All penetrations of fire rated partitions by electrical services shall be fire stopped
as required by the specifications and local codes. Refer to architectural drawings
for locations fo fire rated partitions.

3.3 DEMOSTRATIONS

A. Provide start-up services and instruct Owners personnel if operation and maintenance of
major items of equipment.

B. Start-up equipment, only in accordance with manufacture˜s written instructions.  Test
controls and demonstrate compliance with requirements. Replace damaged or
malfunctioning controls and equipment.

C. Train Owner˜s personnel on start-up and shut-down procedures, troubleshooting
procedures, servicing ad preventive maintenance scheduled procedures. Revie w with
Owner˜ personnel the data contained in the Operating and Maintenance Manuals
specified in this specification.

3,4 CUTTING AND PATCHING

A. General: Perform all cutting and patching in accordance with Division 1.

END OF SECTION 16001
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SECTION 16060 - GROUNDING AND BONDING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Rod electrodes.
2. Wire.
3. Grounding well components.
4. Mechanical connectors.
5. Exothermic connections.
6. Concrete encased electrode (UFER ground)

B. Related Sections:
1. Section 02590 - Site Grounding: Site related grounding components for buildings

and facilities.
2. Section 03200 - Concrete Reinforcement: Bonding or welding bars when

reinforcing steel is used for electrodes.
3. Section 10270 - Access Flooring: Grounding systems for access flooring.
4. Section 13100 - Lightning Protection: Grounding of lightning protection system.

1.2 REFERENCES

A. Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial

Power Systems.
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic

Equipment.
3. NFPA 70 - National Electrical Code.
4. NFPA 99 - Standard for Health Care Facilities.

1.3 SYSTEM DESCRIPTION

A. Grounding systems use the following elements as grounding electrodes:

1. Metal underground water pipe.
2. Metal building frame.
3. Concrete-encased electrode. (UFER)
4. Metal underground gas piping system.
5. Rod electrode.
6. Plate electrode.
7. Separately derive system.

1.4 DESIGN REQUIREMENTS

A. Construct and test grounding systems for access flooring systems on conductive floors
accordance with IEEE 1100. Refer to Architectural sections.

1.5 PERFORMANCE REQUIREMENTS

A. Grounding System Resistance: 5 ohms maximum.
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1.6 SUBMITTALS

A. Product Data: Submit data on grounding electrodes and connections.

B. Test Reports: Indicate overall resistance to gr ound and resistance of each electrode.

C. Manufacturer’s Installation Instructions:

1.7 CLOSEOUT SUBMITTALS

A. Submit test reports.

B. Project Record Documents: Record actual locations of components and grounding
electrodes.

1.8 QUALITY ASSURANCE

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL
labeled.

B. Perform Work in accordance with State Municipality of local code standards

1.9 COORDINATION

A. Section 01300 - Administrative Requirements: Requirements for coordination.

B. Complete grounding and bonding of building reinforcing steel prior concrete placement.

PART 2 PRODUCTS

2.1 ROD ELECTRODES

A. Manufacturers:
1. Apache Grounding/Erico Inc.
2. Copperweld, Inc.
3. Erico, Inc.
4. O-Z Gedney Co.
5. Thomas & Betts, Electrical.

B. Product Description:
1. Material: Copper-clad steel.
2. Diameter: 3/4 inch.
3. Length:10 feet (3.0 m).

C. Connector: Connector for exothermic welded connection. Or grounding clamp.

2.2 WIRE

A. Material: Stranded copper.

B. Foundation Electrodes: UFER 2/0 AWG  30 -̂0ˆ
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C. Grounding Electrode Conductor: Copper conductor.

D. Bonding Conductor: Copper conductor.

2.3 GROUNDING WELL COMPONENTS

A. Well Pipe: 8 inches x 24 inches long concrete pipe with belled end.

B. Well Cover: Fiberglass with legend "GROUND" embossed on cover.

2.4 MECHANICAL CONNECTORS

A. Manufacturers:
1. Apache Grounding/Erico Inc.
2. Copperweld, Inc. Model
3. Erico, Inc.
4. ILSCO Corporation.
5. O-Z Gedney Co.
6. Thomas & Betts, Electrical.

2.5 EXOTHERMIC CONNECTIONS

A. Manufacturers:
1. Apache Grounding/Erico Inc
2. Cadweld, Erico, Inc.
3. Copperweld, Inc.
4. ILSCO Corporation.
5. O-Z Gedney Co.
6. Thomas & Betts, Electrical.

B. Product Description: Provide exothermic materials, accessories, and tools for preparing
and making permanent field connections between grounding system components.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Verification of existing conditi ons before
starting work.

B. Verify final backfill and compaction has been completed before driving rod electrodes.

3.2 PREPARATION

A. Remove paint, rust, mill oils, surface contaminants etc at connection points.

3.3 INSTALLATION

A. Install in accordance with IEEE 142, 110 0.

B. Install rod electrodes at locations as indicated on Drawings. Install additional rod
electrodes to achieve specified resistance to ground.

C. Install grounding and bonding conductors concealed from view.
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D. Install grounding well pipe with cover at each rod l ocation rod locations as indicated on
Drawings. Install well pipe top flush with finished grade.

E. Install 2/0 AWG bare copper wire in foundation footing as indicated on Drawings Ufer
Ground.

F. Install grounding electrode conductor and connect to reinforcing steel in foundation
footing as indicated on Drawings. Electrically bond steel together.

G. Bond together metal siding not attached to grounded structure; bond to ground.

H. Bond together reinforcing steel and metal accessories in pool and fountain structures.

I. Install ground grid under access floors as indicated on Drawings. Construct grid of 12
AWG bare copper wire installed on 24 inch centers both ways. Bond each access floor
pedestal to grid.

J. Bond together each metallic raceway, pipe, duct and other metal obje ct entering space
under access floors. Bond to under floor ground grid. Install 8 AWG bare copper bonding
conductor.

K. Install isolated grounding conductor for circuits supplying electronic cash registers,
personal computers and telephone equipment in accord ance with IEEE 1100.

L. Install grounding and bonding in patient care areas to meet requirements of NFPA 99.

M. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder
and branch circuit raceway. Terminate each end on suitable lug , bus, or bushing.

N. Connect to site grounding system. Refer to Section 02590.

O. Bond to lightning protection system. Refer to Section 13100 if installed.

P. Install continuous grounding using underground cold water system and building steel as
grounding electrode. also, install artificial station ground by means of 2 driven rods or
buried electrodes.

Q. Permanently ground entire light and power system in accordance with NEC, including
service equipment, distribution panels, lighting panelboards, switch and starter
enclosures, motor frames, grounding type receptacles, and other exposed non -current
carrying metal parts of electrical equipment.

R. Install branch circuits feeding isolated ground receptacles with separate insulated
grounding conductor, connected only at isol ated ground receptacle, ground terminals,
and at ground bus of serving panel.

S. Accomplish grounding of electrical system by using insulated grounding conductor
installed with feeders and branch circuit conductors in conduits. Size grounding
conductors in accordance with NEC. Install from grounding bus of serving panel to
ground bus of served panel, grounding screw of receptacles, lighting fixture housing, light
switch outlet boxes or metal enclosures of service equipment. Ground conduits by means
of grounding bushings on terminations at panelboards with installed number 12 conductor
to grounding bus.
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T. Grounding electrical system using continuous metal raceway system enclosing circuit
conductors in accordance with NEC.

U. Permanently attach equipment and grounding  conductors prior to energizing equipment.

V. Install Work in accordance with State and local Municipality standards.

3.4 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements 01700 - Execution Requirements: Field inspecting,
testing, adjusting, and balancing.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13.

D. Perform ground resistance testing in accordance with IEEE 142.

E. Perform leakage current tests in accord ance with NFPA 99.

F. Perform continuity testing in accordance with IEEE 142.

G. When improper grounding is found on receptacles, check receptacles in entire project
and correct. Perform retest.

END OF SECTION 16060
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SECTION 16070 - ELECTRICAL HANGERS AND SUPPORTS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Conduit supports.
2. Formed steel channel.
3. Spring steel clips.
4. Sleeves.
5. Mechanical sleeve seals.
6. Firestopping relating to electrical work.
7. Firestopping accessories.
8. Equipment bases and supports.

B. Related Sections:
1. Section 03300 - Cast-In-Place Concrete: Product requirements for concrete for

placement by this section.

1.2 REFERENCES

A. ASTM International:
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of

Building Materials.
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and

Materials.
3. ASTM E814 - Standard Test Method for Fire Tests of Through -Penetration Fire

Stops.

B. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

C. Underwriters Laboratories Inc.:
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Firestops.
4. UL - Fire Resistance Directory.

1.3 DEFINITIONS

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or
assembly placed in spaces between and penetrations through building materials to arrest
movement of fire, smoke, heat, and hot gases through fire rated construction .

1.4 SYSTEM DESCRIPTION

A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479, to achieve fire
ratings of adjacent construction in accordance with FM UL.

B. Surface Burning: ASTM E84, UL 723 with maximum flame spread / smoke developed
rating of 25/450.

C. Firestop interruptions to fire rated assemblies, materials, and components.
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1.5 PERFORMANCE REQUIREMENTS

A. Firestopping: Conform to applicable code FM UL  for fire resistance ratings and surface
burning characteristics.

B. Firestopping: Provide certificate of comp liance from authority having jurisdiction indicating
approval of materials used.

1.6 SUBMITTALS

A. Section 01330 - Submittal Procedures: Requirements for submittals.

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.

C. Product Data:
1. Hangers and Supports: Submit manufacturers catalog data including load

capacity.
2. Firestopping: Submit data on product characteristics, performance and limitation

criteria.

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating
items, and required listed design numbers to seal openings to maintain fire resistance
rating of adjacent assembly.

E. Design Data: Indicate load carrying capacity of trapeze hangers hangers and supports.

F. Manufacturer’s Installation Instructions:
1. Hangers and Supports: Submit special procedures and assembly of components.
2. Firestopping: Submit preparation and installation instructions.

G. Manufacturer’s Certificate: Certify products meet or exceed specified requirements.

1.7 QUALITY ASSURANCE

A. Perform Work in accordance with State and local Municipality standards.

1.8 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section
with minimum five years experience.

B. Installer: Company specializing in performing work of this section with minimum five
years experience.

1.9 PRE-INSTALLATION MEETINGS

A. Section 01300 - Administrative Requirements: Pre -installation meeting.

B. Convene minimum one week prior to commencing work of this section.
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PART 2 PRODUCTS

2.1 CONDUIT SUPPORTS

A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. Erico-Caddy Manufacturing Company.
3. O-Z Gedney Co.
4. Substitutions: Per approval process

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running
threads.

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or
hanger rod. Set screw: hardened steel.

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single
bolt to tighten.

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.

F. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self
locking.

2.2 FORMED STEEL CHANNEL

A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. B-Line Systems Model.
3. Midland Ross Corporation, Electrical Products Division.
4. Unistrut Corp.
5. Erico-Caddy.
6. Substitutions:  Per approval requirements.

B. Product Description: Galvanized 12 gauge thick steel. With holes 1-1/2 inches  on center.

2.3 SPRING STEEL CLIPS

A. Manufacturers:
1. Erico-Caddy

B. Per approval requirements.

2.4 SLEEVES

A. Furnish materials in accordance with State and local Municipality standards.

B. Sleeves for conduits Through Non-fire Rated Floors: 18 gage (1.2 mm) thick galvanized
steel.

C. Sleeves for conduit Through Fire Rated and Fire Resistive Floors and Walls, and Fire
Proofing: Prefabricated fire rated sleeves including seals, UL listed.

D. Fire-stopping Insulation: Glass fiber type, non -combustible.
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2.5 MECHANICAL SLEEVE SEALS

A. Manufacturers:
1. Thunderline Link-Seal, Inc.
2. NMP Corporation.
3. Substitutions: As per approval requirements.

B. Furnish materials in accordance with State and local Municipality standards.

C. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber
links shaped to continuously fill annular space between object and sleeve, connected
with bolts and pressure plates causing rubber sealing elements to expand when
tightened, providing watertight seal and electrical insulation.

2.6 FIRESTOPPING

A. Manufacturers:
1. Dow Corning Corp.
2. Fire Trak Corp.
3. Hilti Corp.
4. International Protective Coating Corp.
5. 3M fire Protection Products.
6. Specified Technology, Inc.
7. Substitutions: Per approval.

B. Furnish materials in accordance with State and local Municipality standards.

C. Product Description: Different types of products by multiple manufacturers are acceptable
as required to meet specified system  description and performance requirements; provide
only one type for each similar application.

1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component
silicone elastomeric compound and compatible silicone sealant.

2. Foam Firestopping Compounds: Multiple component foam compound.
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated

compound mixed with incombustible non -asbestos fibers.
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing

insulation with silicone elastomer for smoke stopping.
5. Mechanical Firestopping Device with Fillers: Mechanical device with

incombustible fillers and silicone elastomer, covered with sheet stainless steel
jacket, joined with collars, penetration sealed with flanged sto ps.

6. Intumescent Firestopping: Intumescent putty compound which expands on
exposure to surface heat gain.

7. Firestop Pillows: Formed mineral fiber pillows.

D. Color: [Dark gray] [Black] [As selected from manufacturer¨s full range of colors].

2.7 FIRESTOPPING ACCESSORIES

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces
and suitable for required fire ratings.

B. Dam Material: Permanent:
1. Mineral fiberboard.
2. Mineral fiber matting.
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3. Sheet metal.
4. Plywood or particleboard.
5. Alumina silicate fireboard.

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and
other devices required to position and retain materials in place.

D. General:
1. Furnish UL listed products [or products tested by independent testing laboratory ].
2. Select products with rating not less than rating of wall or floor being penetrated.

E. Non-Rated Surfaces:
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or

ceiling plates for covering openings in occupied areas where conduit is exposed.
2. For exterior wall openings below grade, furnish modular mechanical type seal

consisting of interlocking synthetic rubber links shaped to continuously fill annular
space between conduit and cored opening or water -stop type wall sleeve.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Verification of existing conditions before
starting work.

B. Verify openings are ready to receive sleeves.

C. Verify openings are ready to receive firestopping.

3.2 PREPARATION

A. Clean substrate surfaces of dir t, dust, grease, oil, loose material, or other matter affecting
bond of firestopping material.

B. Remove incompatible materials affecting bond.

C. Install backing damming materials to arrest liquid material leakage.

D. Obtain permission from Architect/Engineer befo re using powder-actuated anchors.

E. Do not drill or cut structural members.

F. Obtain permission from Architect/Engineer before drilling or cutting structural members.

3.3 INSTALLATION - HANGERS AND SUPPORTS

A. Anchors and Fasteners:
1. Concrete Structural Elements: Prov ide precast inserts, expansion anchors,

powder actuated anchors and preset inserts.
2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset

fasteners, and welded fasteners.
3. Concrete Surfaces: Provide self -drilling anchors and expansion anchors.
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and

hollow wall fasteners.
5. Solid Masonry Walls: Provide expansion anchors and preset inserts.
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6. Sheet Metal: Provide sheet metal screws.
7. Wood Elements: Provide wood scre ws.

B. Inserts:
1. Install inserts for placement in concrete forms.
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe

over 4 inches (100 mm).
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide

through-bolt with recessed square steel plate and nut flush with top of sla b.

C. Install conduit and raceway support and spacing in accordance with NEC.

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.

E. Install multiple conduit runs on common hangers.

F. Supports:
1. Fabricate supports from structural steel or form ed steel channel. Install hexagon

head bolts to present neat appearance with adequate strength and rigidity. Install
spring lock washers under nuts.

2. Install surface mounted cabinets and panelboards with minimum of four anchors.
3. In wet and damp locations install steel channel supports to stand cabinets and

panelboards 1 inch (25 mm) off wall.
4. Support vertical conduit at every [other] floor.

3.4 INSTALLATION - FIRESTOPPING

A. Install material at fire rated construction perimeters and openings containing penetrating
sleeves, piping, ductwork, conduit and other items, requiring firestopping.

B. Apply primer where recommended by manufacturer for type of firestopping material and
substrate involved, and as required for compliance with required fire ratings.

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke
rating, to uniform density and texture.

D. Compress fibered material to maximum 40 percent of its uncompressed size.

E. Place intumescent coating in sufficient coats to achieve rating require d.

F. Remove dam material after firestopping material has cured.

G. Fire Rated Surface:
1. Seal opening at floor, wall, partition, ceiling, and roof as follows:

a. Install sleeve through opening and extending beyond minimum of 1 inch
(25 mm) on both sides of building element.

b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve
and building element.

c. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to

meet fire rating of structure penetrated.
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2. Where cable tray, bus, cable bus, conduit, wireway, or trough, penetrates fire
rated surface, install firestopping product in accordance with manufacturer’s
instructions.

H. Non-Rated Surfaces:
1. Seal opening through non-fire rated wall, partition floor, ceiling, and roof opening

as follows:
a. Install sleeve through opening and extending beyond minimum of 1 inch

(25 mm) on both sides of building element.
b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve

and building element.
c. Install type of firestopping mater ial recommended by manufacturer.

2. Install escutcheons floor plates or ceiling plates where conduit, penetrates non -
fire rated surfaces in occupied spaces. Occupied spaces include rooms with
finished ceilings and where penetration occurs below finished ceili ng.

3. Exterior wall openings below grade: Assemble rubber links of mechanical seal to
size of conduit and tighten in place, in accordance with manufacturer’s
instructions.

4. Interior partitions: Seal pipe penetrations at clean rooms, laboratories, hospital
spaces, computer rooms, telecommunication rooms or data rooms.  Apply
sealant to both sides of penetration to completely fill annular space between
sleeve and conduit.

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 4  ̊inches (100 mm) thick and
extending 6 inches (150 mm) beyond supported equipment.

B. Using templates furnished with equipment, install anchor bolts, and accessories for
mounting and anchoring equipment.

C. Construct supports of steel members formed steel chan nels. Brace and fasten with
flanges bolted to structure.

3.6 INSTALLATION - SLEEVES

A. Exterior watertight entries: Seal with adjustable interlocking rubber links.

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.

C. Set sleeves in position in forms. Provide reinforcing around sleeves.

D. Size sleeves large enough to allow for movement due to expansion and contraction.
Provide for continuous insulation wrapping.

E. Extend sleeves through floors 4 inches 100  mm above finished floor level. Caulk sleeves.

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between
conduit or raceway and adjacent work with fire stopping insulation and caulk [airtight].
Provide close fitting metal collar or escutcheon covers at both s ides of penetration.

3.7 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements 01700 - Execution Requirements: Field inspecting,
testing, adjusting, and balancing.
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B. Inspect installed firestopping for compliance with specifications and submitted schedule.

3.8 CLEANING

A. Section 01700 - Execution Requirements: Requirements for cleaning.

B. Clean adjacent surfaces of firestopping materials.

3.9 PROTECTION OF FINISHED WORK

A. Section 01700 - Execution Requirements: Requirements for protecting finished Work.

B. Protect adjacent surfaces from damage by material installation.

END OF SECTION 16070
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SECTION 16123 - BUILDING WIRE AND CABLE

PART 1 GENERAL

1.1 SUMMARY

A. Section includes building wire and cable; nonmetallic -sheathed cable; direct burial cable;
service entrance cable; armored cable; metal clad cable; and wiring connectors and
connections.

1.2 REFERENCES

A. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems.

1.3 SYSTEM DESCRIPTION

A. Product Requirements: Provide products as follows:
1. Solid conductor for feeders and branch circuits 10 AWG and smaller.
2. Stranded conductors for control circuits.
3. Conductor not smaller than 12 AWG for power and lighting circuits.
4. Conductor not smaller than 16 AWG for control circuits.
5. 10 AWG conductors for 20 ampere, 120 volt branch circuits long er than 75 feet
6. 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.

B. Wiring Methods: Provide the following wiring methods:
1. Concealed Dry Interior Locations: Use only building wire , Type THHN/THWN or

XHHW insulation, in raceway.
2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN

XHHW insulation, in raceway.
3.  Above Accessible Ceilings: Use only building wire, Type THHN/THWN or XHHW

insulation.
4. Wet or Damp Interior Locations: Use only building wire, Type THHN/T HWN or

XHHW in raceway.
5. Exterior Locations: Use only building wire, Type THHN/THWN or XHHW

insulation, in raceway.
6.  Underground Locations: Use only Type THHN/THWN or XHHW

1.4 DESIGN REQUIREMENTS

A. Conductor sizes are based on copper unless indicated as aluminu m or "AL".

B. When aluminum conductor is substituted for copper conductor, size to match circuit
requirements for conductor ampacity and voltage drop.

1.5 SUBMITTALS

A. Section 01330 - Submittal Procedures: Requirements for submittals.

B. Product Data: Submit for building wire.
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C. Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors
substituted for copper conductors.

D. Test Reports: Indicate procedures and values obtained.

1.6 CLOSEOUT SUBMITTALS

A. Section 01700 - Execution Requirements: Requiremen ts for submittals.

B. Project Record Documents: Record actual locations of components and circuits.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum 10 years documented experience.

1.8 FIELD MEASUREMENTS

A. Verify field measurements are as indicated on Drawings.

1.9 COORDINATION

A. Section 01300 - Administrative Requirements: Requirements for coordination.

B. Where wire and cable destination is indicated and routing is not shown, determine routing
and lengths required.

C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and
cable lengths adequate for connection and expansion.

PART 2 PRODUCTS

ˆ2.1 BUILDING WIRE

A. Manufacturers:
1. Diamond Wire & Cable Co.
2. Essex Group Inc.
3. General Cable Co.
4. Substitutions: Pre approval.

B. Product Description: Single conductor insulated wire.

C. Conductor: Copper.

D. Insulation: 600 volt rating; thermoplastic material rated 75 degrees C.

E. Insulation: NFPA 70; Type THHN/THWN or XHHW insulation for feeders and branch
circuits larger than 350 AWG]; Type TW, THHN/THWN insulation for feeders and branch
circuits 250 AWG and smaller].

1.10 SERVICE ENTRANCE CABLE

A. Manufacturers:
1. Diamond Wire & Cable Co.
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2. Essex Group Inc.
3. General Cable Co.
4. Substitutions: As per approval.

B. Conductor: Copper 600-Volt Rated.

C. Insulation: Type XHHW.

D.

1.11 WIRING CONNECTORS

A. Solderless Pressure Connectors:
1. Burndy

B. Spring Wire Connectors:
1. Ideal
2. Burndy
3. 3M

C. Compression Connectors:
1. Burndy
2. Ideal

PART 2 EXECUTION

2.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordin ation and project conditions.

B. Verify interior of building has been protected from weather.

C. Verify mechanical work likely to damage wire and cable has been completed.

D. Verify raceway installation is complete and supported.

2.2 PREPARATION

A. Completely and thoroughly swab raceway before installing wire.

2.3 INSTALLATION

A. Route wire and cable to meet Project conditions.

B. Neatly train and lace wiring inside boxes, equipment, and panelboards.

C. Identify [and color code] wire and cable under provisions of Section 16075. Identif y each
conductor with its circuit number or other designation indicated.

D. Special Techniques--Building Wire in Raceway:
1. Pull conductors into raceway at same time.
2. Install building wire 4 AWG and larger with pulling equipment.
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E. Special Techniques - Cable:
1. Protect exposed cable from damage.
2. Support cables above accessible ceiling, using spring metal clips or [metal]

[plastic] cable ties to support cables from structure [or ceiling suspension
system]. Do not rest cable on ceiling panels.

3. Use suitable cable fittings and connectors.

F. Special Techniques - Wiring Connections:
1. Clean conductor surfaces before installing lugs and connectors.
2. Make splices, taps, and terminations to carry full ampacity of conductors with no

perceptible temperature rise.
3. Tape uninsulated conductors and connectors with electrical tape to 150 percent

of insulation rating of conductor.
4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and

larger.
5. Install solderless pressure connectors with insulating covers for copper c onductor

splices and taps, 8 AWG and smaller.
6. Install insulated spring wire connectors with plastic caps for copper conductor

splices and taps, 10 AWG and smaller.

G. Install solid conductor for feeders and branch circuits 10 AWG and smaller.

H. Install stranded conductors for branch circuits 10 AWG and smaller. However, when
stranded conductors are used in lieu of solid, then install crimp on fork terminals for
device terminations. Do not place bare stranded conductors directly under screws.

2.4 WIRE COLOR

A. General
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the

following:
a. Black and red for single phase circuits at 120/240 volts.
b. Black, red, and blue for circuits at 120/208 volts single or three phase.
c. Orange, brown, and yellow for circu its at 277/480 volts single or three

phase.
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals,

splices and boxes. Colors are as follows:
a. Black and red for single phase circuits at 120/240 volts.
b. Black, red, and blue for circuits  at 120/208 volts single or three phase.
c. Orange, brown, and yellow for circuits at 277/480 volts single or three

phase.

B. Neutral Conductors: White. When two or more neutrals are located in one conduit,
individually identify each with proper circuit number.

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely
color coded.

D. Feeder Circuit Conductors: Uniquely color code each phase.

E. Ground Conductors:
1. For 6 AWG and smaller: Green.
2. For 4 AWG and larger: Identify with green tape  at both ends and visible points

including junction boxes.
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2.5 FIELD QUALITY CONTROL

A. Quality Requirements: Testing and inspection services. Execution Requirements:
Testing, adjusting, and balancing].

B. Inspect and test in accordance with NETA ATS, except Section  4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION 16123
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SECTION 16127 - LOW VOLTAGE DE-ICING / SNOW MELTING SYSTEM
UNDER NON-CONDUCTIVE ROOFING

PART 1 GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install low voltage de-icing / snow melting system with screen heating

element under non-conductive roofing as described in Contract Documents.

B. Related Sections:
1. Division 07 ¶ Appropriate sections for roof coverings, flashing and trim.
2. Division 16 -- Appropriate sections for grounding and bonding and power supply

connections.

1.2 SYSTEM DESCRIPTION

A. The system shall consist of all equipment and materials for a complete roof de-icing system
to be installed.

B. The area covered and heat density (measured by Watts or BTU equivalent) per linear foot of
heating element or square foot of area for each Heatizon System product are determined by
the spacing between adjacent runs of heating element, the total length of heating element,
and the size of the transformer.  See manufacturer‰s installation instructions for more
detailed information.

1.3 SUBMITTALS

A. Product Data: Submit manufacturer‰s technical product data and written installation
instructions for low-voltage electric screen heating element systems.

B. Shop Drawings: At Architect‰s request, submit drawings showing layout of system Control
Box, activation device, grounding connections, and heating elements required to provide
complete operating system.  Include the following:
1. Locations for activation devices.
2. Location of low-voltage heating element step-down transformer and control box.
3. Cold-lead cable runs from transformer to heating element connection points.
4. Heating element layout and spacing.
5. Cold-lead jumpers between non-adjacent areas.
6. Connections between cold-lead and heating element.
7. Low-voltage wiring between control box and activation device.
8. Low-voltage wiring between sensor(s) and activation device(s).
9. Differentiate between:

a. Control wiring.
b. Heating element.
c. Cold-lead.
d. Branch-circuit wiring.

10. Differentiate between zones of heating element.

C. Operation and Maintenance Data: Submit manufacturer‰swritten maintenance and operation
instructions for system.

D. Warranty:  Submit copy of system manufacturer‰s standard warranty for system.
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1.4 QUALITY ASSURANCE

A. Manufacturer‰s Qualifications:
1.  Firm regularly engaged in manufacturing of low-voltage electric screen heating elements,

of type, sizes and ratings required, whose products have been in satisfactory use in
similar service for not less than five years.

B. Installer Qualifications:
1. Licensed Contractor with a minimum of two years successful certified experience

installing projects utilizing electric screen heating element systems equal to systems
specified in this section.

C. Regulatory Requirements:
1. Comply with applicable local electrical code requirements of local authorities having

jurisdiction.
2. Provide products that are listed, recognized, and labeled by Nationally Recognized

Testing Laboratory (NRTL) that include but are not limited to:
a. ETL subsidiary of Intertek Testing Laboratories,
b. Canadian Standards Association (CSA), and
c. Underwriters Laboratories (UL).

1. Conform with requirements of  ˜Safety for Electric Radiant Heating Panels and
Heating Panel Sets¯ (UL- 1693, 1st Edition, dated December 11, 1996).

2. Conform with requirements of  ˜Outlineof investigation for Roof and Gutter De-icing
Cable Units,¯ (UL¶ 1588 Issue 4, dated May 24, 2002), and ˜IEEE Recommended
Practice for Electrical Impedance, Inductive and Skin Effect Heating of Pipelines and
Vessels¯ (IEEE 844-2000).

3. Conform with requirements of ˜Dry-Type General Purpose and Power Transformers¯
(UL ¶ 1561).

1.5 DELIVERY, STORAGE AND HANDLING

A. Deliver, store, and handle in accordance with manufacturer‰s written instructions.  Store
materials in dry indoor location off the ground.

B. Remove damaged materials from job site and replace with new at no additional cost to
Owner.

1.6 WARRANTY

A. Provide Manufacturer‰s Standard Warranty with following requirements:
1. Control Box Components - One year
2. Power Transformer - Five years
3. Heating Element - 25 years

PART 2 PRODUCTS

2.1 MANUFACTURER

A. Heatizon Systems, 4137 South 500 West, Murray, Utah 84123 (888) 239-1232
www.heatizon.com.

2.2 COMPONENTS

A. Low-voltage Screen Heating Element Heating element shall be bright bronze woven metal

www.heatizon.com
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fabric screen:
1. Rated for operating at variable output of 0 to12 watts per linear foot.
2. Maximum Operating Voltage: 0.1262 volts per linear foot of heating element.
3. Maximum Secondary Voltage: Not to exceed 32.0 volts.
4. Heating Element Operating Temperature: Not to exceed 90 degrees C.
5. Screen element thickness not to exceed 0.020".
6. Heatizon Systems Z Mesh number E102.
7. Width: 9 inches or 12 inches.
8. Rated for installation on wood or concrete-based sub roof.
9. Heating Element shall allow for penetrations by screws, nails and staples as long as

they do not contact any other metallic objects.

B. Low-voltage Electric Heating Element Transformer:
1. Properly sized so heating element operation is less than 96 amps.
2. Multi tapped on primary side to allow for operation of supply of 120, 208, 240, and/or

277 volts.
3. Multi tapped on secondary side to allow proper operation when operating range of

heating elements lengths.
4. Heatizon Systems Options:

a. S050 (0.5kVA)
b. S101 (1kVA)
c. S102 (2kVA)
d S103 (3kVA)
e. S202 (2x 2kVA) (single primary with dual secondaries)
f. S203 (2x3kVA) (single primary with dual secondaries)

C. Control Box:
1. Provide unit that:

a. Soft starts transformer.
b. Monitors overall system for proper and safe operation.
c. Interfaces with activation device.
d. Shuts system off in event of fault.
e. Provides protection for overcurrent, undercurrent and high temperature

transformer (CBX6T and CBX23T models have a 24VAC power supply for
Activation Device).

2. Provide means of faults and fault status.
3. Fitted with power service disconnect rated for system operating range.
4. Heatizon Systems Control Box: SLC500, CBX6, CBX6T, CBX23, and CBX23T

(CBX6T and CBX23T models have a 24VAC power supply for Activation Device).

D. Activation Device:
1. Provide unit with a dry contact rated for 1 amp and 250 volts AC.
2. Provide one of the following:

a. Aerial Mounted Temperature - Moisture Sensor: Model M326 which requires
Selector Box Model M329 or CBX6T / CBX23T.

b. 12 hour Mechanical Timer: Model M325D.
c. 24 hour Programmable Timer: Model M323.
d. Remote Bulb Temperature Sensor: Model M320.
e. Remote Temperature Controller: Model M322.
f. Gutter Snow Switch:  Model M335.

3. System Accessories:
a. Transition Plate: Model E217
b. Gutter Controller: Model 332 (turns gutter/downspout on whenever roof system

is on).
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PART 3 EXECUTION

3.1 EXAMINATION

A. Examine roof deck for proper installation, cleanliness, or condition that may hinder
successful installation of low-voltage electric snow melt system.
1. Notify Contractor in writing of items needing correction.
2. Do not install snow melt system until faulty conditions are corrected.

3.2 INSTALLATION

A. Interface with Other Work: Coordinate installation of heating system with appropriate
sections of Division 16 Electrical.

B. Install snow melt system, including Heating Element, Transformer, Control Box, and
Activation Device, in accordance with Manufacturer‰s written instructions and approved Shop
Drawings.

C. Install optional moisture barr ier on roof deck where screen heating element will be installed.
Install moisture barrier over all of screen heating element to enclose element in a water-tight
barrier.

D. Attach manufacturer‰s supplied red octagonal warning sign (STOP! DANGER!) spaced
equally on De-Icing / Snow Melt System on roof.

3.3 FIELD QUALITY CONTROL

A. Testing as directed by System Manufacturer:
1. Prior to covering, visually inspect the heating element and cold leads for cuts, shorts,

and other damage; repair as necessary.
2. Check for continuity to any conductive material, including but not limited to metal;

eliminate as necessary.
3. Conduct After-Installation Element Tests per manufacturers installation instructions.

Test system in presence of Architect, Contractor, and Owner‰s Representative, to be
certain system functions in accordance with design intent.

B. Verify that all heating element is completely covered.

3.4 DEMONSTRATION

A. Provide adequate demonstration and training to Owner in operation and maintenance of
system.

END OF SECTION 15779
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SECTION 16129 - ELECTRIC HEAT - ROOF GUTTER MELT SYSTEM

PART 1 GENERAL

1.1 SUMMARY

A. Section includes furnish and install a complete UL Listed, CSA Certified, and FM
Approved system of specified heating cable, components, and controls listed
specifically for keeping roof eaves, gutters, and downspouts from being clogged by
ice and snow.

B. Related Sections:

1. Section 16060 †  Grounding and Bonding

2. Section 16070 †  Electrical Hangers and Supports

3. Section 16123 - Building Wire and Cable.

4. Section 16130 - Raceway and Boxes.

5. Section 16442 - Panelboards

1.2 SUBMITTALS

A. Section 01330 & 16001 - Submittal Procedures: Submittal procedures.

B. Product Data:  Submit heating cable manufacturer»s catalog information showing
dimensions, configurations, controls and construction.

C. Manufacturer’s installation instructions.

D. Manufacturer»s testing parameters and instructions.

1.3  CLOSEOUT SUBMITTALS

A. Section 01700 - Execution Requirements: Submittal procedures.

B. Project Record Documents:  Record actual locations, lengths, and
configurations of cable layouts.

1.4  COORDINATION

A Section 01300 - Administrative Requirements: Coordination and project conditions.
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B. Obtain and review shop drawings, product data, manufacturer»s wiring diagrams,
and manufacturer’s instructions for installation.

C. Determine connection locations and requirements.

D. Sequence installation to coordinate with installation of roof gutters and down
spouts.

PART 2 PRODUCTS

2.1 HEATING CABLE

A. Manufacturers:

1. Raychem †  Model GM-2XT

2. Thermon †  Model RGS

3. Easyheat - Model SR52J

4. Chromalox - Model SRF-RG

5. As indicated on drawings

6. Substitutions:  Approved equals only

C. Description: Self-regulating heating cable consisting of two (2) 16 AWG nickel -
coated copper bus wires embedded in a self -regulating polymer core that varies
its power output to respond to temperature along its length, allowing the cable
to be crossed over itself without overheating, to be used with wood, plastic, and
asphalt building materials and to be cut -to-length in the field.

D.  Power: The heating cable shall operate on 120 volts AC.

E. Components: All heating cable components shall be UL Listed, CSA Certified,
or FM Approved for use as part of the system to provide roof and gutter de -
icing. Component enclosure shall meet NEMA 4X requirements to prevent
water ingress and corrosion.

F. Power: Heating cable shall have a nominal power output of 12 watts per foot in
snow and ice and 5 watts per foot in air, per IEEE 515-1997.

G. Construction: heating-cable outer jacket shall be an abrasion -resistant
fluoropolymer. The cable shall have a minimum impact resistance of 10 ft-lb at
0 deg .C installation temperature per IEEE 515 -1997, and a crush resistance of
2000 lb per UL1588-1993.

H. UV Stability: Cable and components shall be qualified for prolonged exposure
to the sun per IEEE 515.1-1995, Section 4.3.2, and UL1588-1993.
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I. Water Submersion: The cable and components shall be qualified to withstand
continuous submersion in water for 2000 hours per IEEE 515.1-1995, Section
4.3.1.

2.1 CONTROLLER

B. Manufacturers:

1. Same as cable manufacturer list ed in 2.1 A.

C. Description: Controller/sensor for snow and ice melting systems on roof eves and in
gutters and downspouts.  Compact unit to provide automatic on/off control and will
initiate operation of heaters between 38 deg F and 0 deg F.  Once started,
operation continues even if the temperature drops below this limit during deicing.

D. Power: 120 VAC with contact ampere rating as required for the length of cable
powered.  Provide a 30-mA trip ground-fault circuit breaker to feed each cable run.

2.2 ACCESSORIES

A. Manufacturers:

1. Same as cable manufacturer listed in 2.1 A.

B. Provide all necessary accessories required for a complete installation including, but
not limited to:

1. Downspout cable hangers designed to secure the cable when
entering along downspouts to prevent abrasion of the cable by the
edge of the gutter/downspout. Hanger is to be secured to the
building fascia in a similar manner to the gutters.

2. Power Feed: Provide one power feed connection boot and one end
cap for cable termination and connection to  power source.  The
connection shall be watertight and sealed with RTV sealant. Power
connection must be made in a NEMA 4, UL Listed junction box.

3. Aluminum tape:  Secure the cable to the bottom of the gutter with
2˘ wide aluminum tape designed to hold cable in place and prevent
movement during heavy rains. Allow one foot of tape for each foot
of heating cable.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and project
conditions.
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B. Verify equipment is ready for electri cal connection, for wiring, and to be
energized.

3.2 INSTALLATION

A. Install cable lengths as indicated on the drawings and per the manufacturer»s
specifications.

B. Install the heating cable in the bottom of the complete length of each gutter and
down the complete length of each down spout, as indicated on the drawings, so
that the cable comes out the end of the down spout as indicated on the drawings.
Cable lengths shown on the plans including looping the cable down and back up
inside the down spouts.

C. Install a single cable controller on each cable to energize the heating cable when
the temperature drops below 32 deg. F.

D. Fasten the cable to the bottom of the entire length of each gutter with aluminum
tape or adhesive as recommended by the manufacturer.

E. Secure the cables in the down spouts with down spout hangers designed for the
cable.

3.3 ADJUSTING AND TESTING

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing.

B. Test every run of heat cable and confirm it operates properly including the
controller/sensor.  Replace any system component that does not function properly.

C. The heating cable shall be tested with at least a 500VDC megger.  Do not use a
megger with excess of 2500VDC or as required by the manufacturer.

1. Minimum acceptable readings shall be as  specified by the manufacturer.

2. Provide a copy of the test results to the engineer and provide a copy in the
Operation and Maintenance Manual.

3. Replace any cable that does not test out as specified by the manufacturer.

END OF SECTION 16129
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SECTION 16130 - RACEWAY AND BOXES

PART 1 GENERAL

1.1 SUMMARY

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and
junction boxes, and hand holes.

B. Related Sections:
1. Section 02581 - Underground Ducts and Manholes.
2. Section 16132 - Indoor Service Poles.
3. Section 16133 - Cable Trays.
4. Section 16134 - Underfloor Raceway Assemblies.
5. Section 16141 - Floor Boxes.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and

Cable Assemblies.
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box

Supports.
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box

Supports.
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel

Conduit and Intermediate Metal Conduit.
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.3 SYSTEM DESCRIPTION

A. Raceway and boxes located as indicated on Drawing s, and at other locations required for
splices, taps, wire pulling, equipment connections, and compliance with regulatory
requirements. Raceway and boxes are shown in approximate locations unless
dimensioned. Provide raceway to complete wiring system.

B. Underground outside Foundation Wall: Provide rigid steel conduit, intermediate or thick
wall nonmetallic conduit.  Provide cast metal boxes or nonmetallic boxes.

C. In or Under Slab on Grade: Provide rigid steel conduit, intermediate metal conduit, plastic
coated conduit, thick wall nonmetallic conduit.

D. Outdoor Locations, Above Grade: Provide rigid steel and conduit.

E. In Slab Above Grade: Provide electrical metallic tubing or thick wall nonmetallic conduit.
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1.4 DESIGN REQUIREMENTS

A. Minimum Raceway Size: ´ inch unless ot herwise specified.

1.5 COORDINATION

A. Section 01300 - Administrative Requirements: Coordination and project conditions.

B. Coordinate installation of outlet boxes for equipment connected under Section 16150.

C. Coordinate mounting heights, orientation and locations of  outlets mounted above
counters, benches, and backsplashes.

PART 2 PRODUCTS

2.1 METAL CONDUIT

A. Manufacturers:
1. Carlon Electrical Products.
2. Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4. Walker Systems Inc.
5. The Wiremold Co.

B. Rigid Steel Conduit: ANSI C80.1.

C. Rigid Aluminum Conduit: ANSI C80.5.

D. Intermediate Metal Conduit (IMC): Rigid steel.

E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.

2.2 FLEXIBLE METAL CONDUIT

A. Manufacturers:
1. Carlon Electrical Products.
2. Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4. Walker Systems Inc.
5. The Wiremold Co.

2.3 WIREWAY

A. Manufacturers:
1. Carlon Electrical Products.
2. Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4. Walker Systems Inc.
5. The Wiremold Co.

B. Product Description: General purpose Oiltight and dust -tight Raintight] type wireway.

C. Knockouts: Manufacturer’s standard.
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D. Size: 4 x 4 inch (100 x 100 mm) 6 x 6 inch (150 x 150 mm) 8 x 8 inch (200 x 200 mm) 12
x 12 inch (300 x 300 mm)]; length as indicated on Drawings.

E. Cover: Hinged cover.

F. Connector:  Flanged.

G. Fittings: Lay-in type with removable top, bottom, and side; captive screws.

H. Finish: Rust inhibiting primer coating with gray enamel finish.

2.4 OUTLET BOXES

A. Manufacturers:
1. Carlon Electrical Products.
2. Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4. Walker Systems Inc.
5. The Wiremold Co.

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment

supported; furnish 1/2 inch (13 mm) male fixture studs where required.
2. Concrete Ceiling Boxes: Concrete type.

C. Nonmetallic Outlet Boxes: NEMA OS 2.

D. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box
manufacturer. Furnish threaded hubs as required.

E. Wall Plates for Finished Areas: As specified in Section 16140.

F. Wall Plates for Unfinished Areas: Furnish gasketed cover.

2.5 PULL AND JUNCTION BOXES

A. Manufacturers:
1. Carlon Electrical Products.
2. Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4. Walker Systems Inc.
5. The Wiremold Co.

B. Sheet Metal Boxes: NEMA OS 1, galvanized steel.

C. Hinged Enclosures: As specified in Section 16131.

D. Surface Mounted Cast Metal Box: NEMA 250, Type 4, 4X or 6; flat -flanged, surface
mounted junction box:
1. Material: Galvanized cast iron.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover

screws.

E. In-Ground Cast Metal Box: NEMA 250, Type 6, outside fl anged, recessed cover box for
flush mounting:
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1. Material: Galvanized cast iron.
2. Cover:Nonskid cover with neoprene gasket and stainless steel cover screws.
3. Cover Legend: "ELECTRIC".

F. Fiberglass Concrete composite Boxes: Die -molded, glass-fiber  or concrete composite
boxes:
1. Cable Entrance: Pre-cut 6 inch x 6 inch (150 mm x 150 mm) cable entrance at

center bottom of each side.
2. Cover: Glass-fiber concrete composite, weatherproof cover with nonskid finish.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and project conditions.

B. Verify outlet locations and routing and termination locations of raceway prior to rough -in.

3.2 INSTALLATION

A. Install Work in accordance with State or local Municipality standards.

B. Ground and bond raceway and boxes in accordance with Section 16060.

C. Fasten raceway and box supports to structure and finishes in accordance with Section
16070.

D. Identify raceway and boxes in accordance with Section 16075.

E. Arrange raceway and boxes to maintain headroom and present neat appea rance.

3.3 INSTALLATION - RACEWAY

A. Raceway routing is shown in approximate locations unless dimensioned. Route to
complete wiring system.

B. Arrange raceway supports to prevent misalignment during wiring installation.

C. Support raceway using coated steel or malleabl e iron straps, lay-in adjustable hangers,
clevis hangers, and split hangers.

D. Group related raceway; support using conduit rack. Construct rack using steel channel
specified in Section 16070 provide space on each for 25 percent additional raceways].

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for
temporary supports

F. Do not attach raceway to ceiling support wires or other piping systems.

G. Construct wireway supports from steel channel specified in Section 16070.

H. Route exposed raceway parallel and perpendicular to walls.
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I. Route raceway installed above accessible ceilings parallel and perpendicular to walls.

J. Route conduit in and under slab from point -to-point.

K. Maximum Size Conduit in Slab Above Grade: 3/4 inch. Do not cross conduits in slab.

L. Maintain clearance between raceway and piping for maintenance purposes.

M. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures
exceeding 104 degrees F (40 degrees C).

N. Cut conduit square using saw or pipe cutter; de -burr cut ends.

O. Bring conduit to shoulder of fittings; fasten securely.

P. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire
area inserted in fitting. Allow joint to cure for minimum 20 minutes.

Q. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp
and wet locations and to cast boxes.

R. Install no more than equivalent of three 90 degree bends between boxes. Install cond uit
bodies to make sharp changes in direction, as around beams. Install [hydraulic one -shot
bender to fabricate factory elbows for bends in metal conduit larger than 2 inch.

S. Avoid moisture traps; install junction box with drain fitting at low points in con duit system.

T. Install fittings to accommodate expansion and deflection where raceway crosses seismic
control and expansion joints.

U. Install suitable pull string or cord in each empty raceway except sleeves and nipples.

V. Install suitable caps to protect insta lled conduit against entrance of dirt and moisture.

W. Surface Raceway: Install flat -head screws, clips, and straps to fasten raceway channel to
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to
outlets and corner fitt ings.

X. Close ends and unused openings in wireway.

3.4 INSTALLATION - BOXES

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated
on Drawings. Specified in section for outlet device.

B. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose.

C. Orient boxes to accommodate wiring devices oriented as specified in Section 16140.

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas
only.

E. In Accessible Ceiling Areas: Install outl et and junction boxes no more than 6 inches (150
mm) from ceiling access panel or from removable recessed luminaire.
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F. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.
Coordinate masonry cutting to achieve neat openin g.

G. Do not install flush mounting box back -to-back in walls; install with minimum 6 inches
(150 mm) separation. Install with minimum 24 inches (600 mm) separation in acoustic
rated walls.

H. Secure flush mounting box to interior wall and partition studs. Accur ately position to allow
for surface finish thickness.

I. Install stamped steel bridges to fasten flush mounting outlet box between studs.

J. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

K. Install adjustable steel channel fasteners for hung ceiling outlet box.

L. Do not fasten boxes to ceiling support wires or other piping systems.

M. Support boxes independently of conduit.

N. Install gang box where more than one device is mounted together. Do not use sectional
box.

O. Install gang box with plaster ring for single device outlets.

3.5 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using
materials and methods in accordance with other Section.

B. Route conduit through roof openings for piping and ductwork or through suitable roof jack
with pitch pocket. Coordinate location with roofing installation specified.

C. Locate outlet boxes to allow luminaires positioned as indicated on Drawings and reflected
ceiling plan.

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

3.6 ADJUSTING

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing.

B. Adjust flush-mounting outlets to make front flush with finished wall material.

C. Install knockout closures in unused openings in boxes.

3.7 CLEANING

A. Section 01700 - Execution Requirements: Final cleaning.

B. Clean interior of boxes to remove dust, debris, and other material.

C. Clean exposed surfaces and restore finish.

END OF SECTION 16130
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SECTION 16140 - WIRING DEVICES

PART 1 GENERAL

1.1 SUMMARY

A. Section includes wall switches; wall dimmers; receptacles; multi -outlet assembly; and
device plates and decorative box covers.

B. Related Sections:
1. Section 16134 - Underfloor Raceway Assemblies: Service fittings for receptacles

installed in underfloor raceways.
2. Section 16130 - Raceway and Boxes: Outlet boxes for wiring devices.
3. Section 16141 - Floor Boxes: Service fittings for receptacles installed on floor

boxes.
4. Section 16141 - Floor Boxes: Poke-through receptacles.

1.2 REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA WD 1 - General Requirements for Wiring Devices.
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.

1.3 SUBMITTALS

A. Product Data: Submit manufacturer’s catalog information showing dim ensions, colors,
configurations and ratings etc.

1.4 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum 10 years experience.

1.5 EXTRA MATERIALS

A. Section 01700 - Execution Requirements: Spare parts and  maintenance products.

B. Furnish 10 of each style, size, and finish wall plate.

PART 2 PRODUCTS

2.1 WALL SWITCHES

A. Manufacturers:
1. Hubbell
2. Pass Seymour
3. Leviton
4. Substitutions: Per approval.

B. Single Pole Switch:
1. Hubbell   Model HBL 1221
2. Pass Seymour Model 20ACI.
3. Leviton Model 1221.
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C. Three-way Switch:
1. Hubbell Model HBL 1223.
2. Pass Seymour Model 20AC3.
3. Leviton Model 1223

D. Four-way Switch:
1. Hubbell Model HBL 1221 PL
2. Pass Seymour Model 20AC-RDL
3. Leviton Model 1221 PL

E. Color: White or as selected.

2.2 WALL SWITCHES

A. Product Description: NEMA WD 1, [Heavy-Duty] [General-Duty], AC only general-use
snap switch.

B. Body and Handle: White  ́Thermal plastic or with toggle handle.

C. Indicator Light: Lighted handle type switch Separate pilot strap; red color.

D. Ratings:
1. Voltage: 120 or 277volts, AC.
2. Current: 20 amperes minimum.

E. Ratings: Match branch circuit and load characteristics.

2.3 WALL DIMMERS

A. Manufacturers:
1. Leviton
2. Lutron
3. Pass Seymour

B. Product Description: NEMA WD 1; Semiconductor dimmer for incandescent lamps, Type
as indicated on Drawings.

C. Body and Handle: White plastic with linear slide.

D. Voltage: 120 volts.

E. Power Rating: 600, 1000, 2000

F. Accessory Wall Switch: Match dimmer appearance.

2.4 RECEPTACLES

A. Duplex Convenience Receptacle:
1. Hubbell Model HBL 5252
2. Pass Seymour Model 5352
3. Leviton Model 5362
4. Substitutions: Per approval Requirements.

B. GFCI Receptacle:
1. Hubbell Model HBL 5252G
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2. Pass Seymour Model 5352 GFI
3. Leviton Model 5362 GFI
4. Substitutions: Per approval Requirements.

C. Hospital Use Receptacle:
1. Hubbell Model 8300 HS
2. Pass Seymour Model 8300 X-SP
3. Substitutions: Requirements Not Permitted.

2.5 RECEPTACLES

A. Manufacturers:
1. Hubbell
2. Pass Seymour
3. Leviton

B. Product Description: NEMA WD 1, [Heavy -duty] [General-duty] general use receptacle.

C. Device Body: White nylon

D. Configuration: NEMA WD 6, type.

E. Convenience Receptacle: Type 5 -20R.

F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to
meet regulatory requirements.

2.6 WALL PLATES

A. Manufacturers:
1. Hubbell
2. Pass Seymour
3. Leviton

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordinat ion and project conditions.

B. Verify outlet boxes are installed at proper height.

C. Verify wall openings are neatly cut and completely covered by wall plates.

D. Verify branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

3.2 PREPARATION

A. Clean debris from outlet boxes.

3.3 INSTALLATION

A. Install devices plumb and level.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

WIRING DEVICES 16140 - 4

B. Install switches with OFF position down.

C. Install wall dimmers to achieve full rating specified and indicated after derating for
ganging as instructed by manufacturer.

D. Do not share neutral conductor on load side of dimmers.

E. Install receptacles with grounding pole.

F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch
circuit equipment grounding conductor.

G. Connect wiring devices by wrapping solid conductor around screw terminal. Install
stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors
are used in lieu of solid, use crimp on fork terminals for device terminations. Do not place
bare stranded conductors directly under device screws.

H. Use jumbo size plates for outlets installed in masonry walls.

I. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas,
above accessible ceilings, and on surface mounted outlets.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Coordinate locations of outlet boxes provided under Section 16130 to obtain mounting
heights [as specified and] as indicated on drawings.

B. Install wall switch 48 inches 1.2  m above finished floor.

C. Install convenience receptacle 18 inches 450 mm above finished floor.

D. Install convenience receptacle 4  inches 100 mm above counter back splash of counter.

E. Install dimmer 48 inches 1.2 m above finished floor.

F. Coordinate installation of wiring devices with floor box service fittings provided under
Section 16135.

3.5 FIELD QUALITY CONTROL

A. Quality Requirements: Testing and inspection services - Execution Requirements:
Testing, adjusting, and balancing.

B. Inspect each wiring device for defects.

C. Operate each wall switch with circuit energized and verify proper o peration.

D. Verify each receptacle device is energized.

E. Test each receptacle device for proper polarity.

F. Test each GFCI receptacle device for proper operation.
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3.6 ADJUSTING

A. Execution Requirements: Testing, adjusting, and balancing.

B. Adjust devices and wall plates to be flush and level.

3.7 CLEANING

A. Execution Requirements: Final cleaning.

B. Clean exposed surfaces to remove splatters and restore finish.

END OF SECTION 16140
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SECTION 16210 - ELECTRICAL UTILITY SERVICES

PART 1 GENERAL

1.1 SUMMARY

A. Section includes arrangement with Utility Company for permanent electric service;
payment of Utility Company charges for service; service provisions; and utility metering
equipment.

1.2 SYSTEM DESCRIPTION

A. Utility Company: Rocky Mountain Power. (Utah Power)

B. System Characteristics: 240/120 volts, Single phase, Three -wire, 60 Hertz.

C. Service Entrance: Underground

D. Underground Service Provisions: Underground service entrance to building service
entrance equipment.
1. Utility Raceway Connection: At Utility Company’s pad -mounted transformer.
2. Utility Service-Entrance Conductor Connection: At Utility Company’s pad -

mounted transformer. Service-entrance equipment and metering equipment.

1.3 SUBMITTALS

A. Section 01330 - Submittal Procedures: Submittal procedures.

B. Submit Utility-Meter cabinets and bases.

C. All service entrance equipment such as meter main assemblies, service disconnects, pre -
cast transformer pad/vault units etc.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with  Utility Company written requirements.

B. Maintain one copy of each document on site.

1.5 FIELD MEASUREMENTS

A. Verify field measurements are as indicated on Drawings.

1.6 COORDINATION

A. Coordinate with utility company, relocation of overhead or underground lines interfer ing
with construction. Where power lines are to be relocated, bill utility costs, directly to
Owner.

B. Contact utility company regarding charges related to service installation.

C. Utility charges for service installation will be paid by Owner and are not part  of this
contract.
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PART 2 PRODUCTS

2.1 UTILITY METERS

A. Furnished by Utility Company.

B. Product Description: Self -contained watt-hour meter with demand attachment, rated.
208Y/120 volts, three phase. Meters must meet power company standards.

2.2 UTILITY METER BASE

A. Furnished by Electrical Contractor

B. Product Description: Meter base continuous duty in accordance with power company
standards

2.3 TRANSFORMER PAD/VAULT

A. Product Description: Pre-cast concrete transformer pad/vault sized as indicated on
Drawings or as required by Rocky M tn Power.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01300 - Administrative Requirements: Coordination and project conditions.

B. Verify service equipment is ready to be connected and energized.

3.2 INSTALLATION

A. Install service rack and weatherhead at height in accordance wit h Utility Company
requirements. Install drip loop in service conductors.

B. Install service entrance conduits to building service entrance equipment. Utility Company
will connect service lateral conductors to service entrance conductors. Connect service
lateral conductors to service entrance conductors.

C. Install Pre-cast concrete pad / vault for Utility Company transformer, in accordance with
Utility Companies Requirements.

END OF SECTION 16210
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SECTION 16265 - ADJUSTABLE FREQUENCY DRIVE

PART 1 GENERAL

1.1 DESCRIPTION

A. This specification is to cover a complete Adjustable Frequency motor Drive (AFD)
consisting of a pulse width modulated (PWM) inverter designed for use on a standard
NEMA Design B induction motor. The drive shall be designed specifically for variable
torque applications, and shall be designated ”ACH400‰. It is required that the drive
manufacturer have an existing:
1. Sales representative exclusively for HVAC products, with expertise in HVAC

systems and controls.
2. An independent service organization.

B. The drive and all necessary controls as herein specified shall be supplied by the drive
manufacturer. The manufacturer shall have been engaged in the production of this type
of equipment for a minimum of ten years.

1.2 QUALITY ASSURANCE

A. Manufacturer:
1. ABB
2. Danfoss-Graham
3. Toshiba

B. Referenced Standards:
1. Institute of Electrical and Electronic Engineers (IEEE)

a. Standard 519-1992, IEEE Guide for Harmonic Content and Control.
2. Underwriters laboratories

a. UL508C
3. National Electrical Manufacturerˆs Association (NEMA)

a. ICS 7.0, AC Adjustable Speed Drives
4. IEC 16800 Parts 1 and 2
5. Lonmark

a. Function profile variable speed motor drive:  6010

C. Testing:
1. All printed circuit boards shall be completely tested and burned -in before being

assembled into the completed AFD. The AFD shall then be subjected to a
computerized systems test (cold), burn -in, and computerized systems test (hot).
The burn-in shall be at 104 ¯F (4.°C), at full rated load.

2. All testing and manufacturing procedures shall be ISO 9001 certified.

D. Qualifications:
1. AFDs and options shall be UL listed as a complete assembly.
2. AFDs and options shall be UL listed as a complete assembly.
3. AFDs and options shall be CE labeled as a component.

1.3 SUBMITTALS

A. Submittals shall include the following information:
1. Outline Dimensions
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2. Weight
3. Compliance to IEEE 519  ̆harmonic analysis for particular jobsite including total

harmonic voltage distortion and total harmonic  current distortion.
a. The AFD manufacture shall provide calculations, specific to this

installation, showing total harmonic voltage distortion is less than 5%.
Input line filters shall be sized and provided as required by the AFD
manufacturer to ensure compliance with IEEE standard 519 (latest
version), guide for Harmonic Control and Reactive Compensation for
Static Power Converters. The acceptance of this calculation must be
completed prior to AFD installation.

b. Prior to installation, the AFD manufacture r shall provide the estimated
total harmonic distortion (THD) caused by the AFDs. The results shall be
based on a computer aided circuit simulation of the total actual system,
with information obtained from the power provider and the user.

c. If the voltage THD exceeds 5%, the AFD manufacturer is to recommend
the additional equipment required to reduce the voltage THD to an
acceptable level.

d. Detail data on phase converter for the well pump

1.4 WARRANTY

A. Warranty shall be 24 months from the date of certified sta rt-up, not to exceed 30 months
from the date of manufacturer. The warranty shall include all parts, labor, travel time and
expenses.

PART 2  ̆PRODUCTS

2.1 ADJUSTABLE FREQUENCY DRIVES

A. The adjustable frequency drives (AFDs) shall be solid state, with a Pulse Width
Modulated (PWM) output. The AFD package as specified herein shall be enclosed in a
NEMA 1 enclosure, completely assembled and tested by the manufacturer. The AFD
shall employ a full wave rectifier (to prevent input line notching), Integral Line Reactor(s),
Capacitors, and Insulated Gate Bipolar Transistors (IGBTˆs) as the output switching
device. The drive efficiency shall be 97% or better at full speed and full load.
Fundamental power factor shall be 0.98 at all speeds and loads.

B. Specifications for the ACH400 3 HP to 400 HP at 480 volts and 2 to 100 HP at  240 volts:
1. Input 380/415/440/460/480 VAC +/ - 10%, 3 phase, 48-63 Hz or input

208/220/230/240 VAC +/- 10%, 3 phase, 48-63 Hz. Under voltage trip @ rated
input -35%, Over voltage trip @ rated input +30%.

2. Interrupt rating 65 kAIC, suitable for use on a circuit capable of delivering not
more than 65,000 RMS symmetrical amps, 480 V maximum.

3. Output Frequency 0 to 250 Hz. Operation above 60 Hz shall require
programming changes to prevent inadvertent high -speed operation.

4. Environmental operating conditions: 0 to 4 .°C, 0 to 3300 feet above sea level,
less than 95% humidity, non-condensing.

5. Enclosure shall be rated NEMA 1 or NEMA 12.

C. The adjustable frequency drive (AFD) will be LONMARKÌ certified and will  incorporate all
Mandatory and Optional Network Variables of the LONMARK Functional profile:  Variable
Speed Motor Drive:  6010
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D. The following operating information displays shall be standard on the AFD digital display.
All applicable operating values shall  be capable of being displayed in engineering (user)
units. A minimum of two operating values from the list below shall be capable of being
displayed at all times. The display shall be in complete English words (alpha -numeric
codes are not acceptable):
1. Output Frequency,
2. Motor Speed (RPM, %, or Engineering  units),
3. Motor Current,
4. Calculated Motor Torque,
5. Calculated Motor Power (kW),
6. DC Bus Voltage,
7. Output Voltage,
8. Voltage input and output to motor
9. Phase converter alarm
10. Heatsink Temperature ( 0 F),
11. Analog Input Values,
12. Analog Output Value,
13. Keypad Reference Values,
14. Elapsed Time Meter (resettable),
15. kWh meter (resettable),
16. mWh meter,
17. Digital input status,
18. Digital output status.

E. The AFD shall have the following protection circuits. In the case  of a protective trip, the
drive shall stop, and announce the fault condition in complete words (alphanumeric codes
are not acceptable).
1. Over current trip 350% instantaneous (170% RMS) of the AFD’s variable torque

current rating.
2. Over voltage trip 130% of the AFD’s rated voltage.
3. Under voltage trip 65% of the AFD’s rated voltage.
4. Over temperature +90¯ C, Heatsink Temperature.
5. Ground Fault either running or at start.
6. Adaptable Electronic Motor Overload (ft2). The Electronic Motor Overload

protection shall protect the motor based on speed, load curve, and external fan
parameter. Circuits, which are not speed dependant, are unacceptable. The
electronic motor overload protection shall be UL Listed for this function.

F. The Well pump AFD shall be provided complete with a phase converter for the 7 -1/2 HP
well pump as an integral part of the AFD. Converter to provide 3phase power the well
pump motor from a 120/240volt single phase input.

G. Speed Command Input shall be via:
1. Keypad.
2. Two Analog inputs, each capable of accepting a 0-20mA, 4-20mA, 0-10V, 2-10V

signal.
3. Floating point input shall accept a three -wire input from a Dwyer Photohelic (or

equivalent type) instrument.
4. Lonworks Communications.

H. Serial Communications
1. The AFD shall have a Lonworks po rt as standard. The standard protocol shall be

Modbus.
2. The AFD shall be able to communicate with other components via the Lonworks

port.
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3. Lonworks communication capabilities shall include, but not be limited to, run -stop
control; speed set adjustment, p roportional/integral/derivative PID control (Set
Point) adjustments, current limit, and accel/decel time adjustments.

4. Control inputs to be coordinated with control contractor for full range operation
and limitations.

I. Optional Features to be furnished an d mounted by the drive manufacturer. All optional
features shall be UL Listed by the drive manufacturer as a complete assembly.
1. Bypass Controller - Manual transfer to line power via contactors. Status LEDs to

indicate the mode of operation drive and bypa ss status and ready & enable
conditions. When in the ”Drive‰ mode, the bypass contactor is open and the drive
output contactor is closed. In the ”Bypass‰ position, the drive output contactor is
open, and the bypass contactor is closed via Start/stop comman d. Start/stop via
customer supplied maintained contact shall be 24V or 115V compatible and shall
function in both the ”Drive‰ and ”Bypass‰ modes. The voltage tolerance of the
bypass power supply shall be +30/ -35% to eliminate the problem of contactor coil
burnout. The design shall include single -phase protection in both the AFD and
bypass modes.
a. Customer Interlock Terminal Strip  ̆provide a separate terminal strip for

connection of freeze, fire, smoke contacts, and external start command.
All external safety interlocks shall remain fully functional whether the
system is in Hand, Auto, Drive or Bypass modes.

b. Door / cover interlocked disconnect switch which will disconnect all input
power from the drive, bypass and all internally mounted options. The
disconnect handle shall be through the door, and be padlockable in the
”Off‰ position.

c. Fast acting semi-conductor fuses exclusive to the AFD  ̆fast acting
semi-conductor fuses allow the AFD to disconnect from the line prior to
clearing upstream branch circuit  protection, maintaining bypass
capability. Bypass designs which have no such fuses, or that incorporate
fuses common to both the AFD and the bypass will not be accepted. In
such designs, a fuse clearing failure would render the bypass unusable.

d. Class 20 or 30 (selectable) electronic motor overload protection shall be
included in the microprocessor bypass to protect the motor in bypass
mode.

2. Integral Input Reactors  ̆equivalent 5% impedance. Note that the standard AFD
includes 3% line reactor(s).

3. NEMA 12 Enclosure - The optional NEMA 12 enclosure shall be UL Listed as
Plenum rated.

4. LonWorks option - The optional LonWorks board allows for 78 kBit/s Free
Topology communications to LonWorks networks.

PART 3  ̆EXECUTION

3.1 INSTALLATION

A. Installation shall be the responsibility of the mechanical contractor. The contractor shall
install the drive in accordance with the recommendations of the AFD manufacturer as
outlined in the installation manual.

B. Power wiring shall be completed by the electrical contractor. T he contractor shall
complete all wiring in accordance with the recommendations of the AFD manufacturer as
outlined in the installation manual.
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3.2 START-UP

A. Certified factory start-up shall be provided for each drive by a factory authorized service
center. A certified start-up form shall be filled out for each drive with a copy provided to
the owner, and a copy kept on file at the manufacturer.

3.3 PRODUCT SUPPORT

A. Factory trained application engineering and service personnel that are thoroughly familiar
with the ACH 400 drive products offered shall be locally available at both the specifying
and installation locations.

3.4 WARRANTY

A. Warranty shall be 24 months from the date of certified  start-up, not to exceed 30 months
from the date of manufacturer. The warranty shall include all parts, labor, travel time and
expenses.

END OF SECTION 16265
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SECTION 16411 - ENCLOSED SWITCHES

PART 1 GENERAL

1.1 SUMMARY

A. Section includes fusible and nonfusible switches.

B. Related Sections:
1. Section 16491 - Fuses.

1.2 REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA FU 1 - Low Voltage Cartridge Fuses.
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600

Volts Maximum).

B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems.

1.3 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum 10 years documented experience.

PART 2 PRODUCTS

2.1 FUSIBLE SWITCH ASSEMBLIES

A. Manufacturers:
1. Square D
2. General Electric
3. Cutler Hammer
4. Siemens
5. Substitutions: as per approval.

B. Product Description: NEMA KS 1, Type HD or GD with externally operable handle
interlocked to prevent opening front cover with switch in ON position], enclosed load
interrupter knife switch. Handle lockable in OFF position.

C. Fuse clips: Designed to accommodate NEMA FU  1, Class R fuses.

D. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with
manufacturer’s standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R
3. Industrial Locations: Type 4.

E. Service Entrance: Switches identified for use as service equipment are to be labeled for
this application. Furnish solid neutral assembly and equipment ground bar.



TIE FORK VISITOR SERVICE CENTER
Spanish Fork, UT April 2009

ENCLOSED SWITCHES 16411 - 2

F. Furnish switches with entirely copper current carrying parts.

2.2 NONFUSIBLE SWITCH ASSEMBLIES

A. Manufacturers:
1. Square D
2. General Electric
3. Cutler Hammer
4. Siemens
5. Substitutions: as per approval.

B. Product Description: NEMA KS 1, Type HD GD with externally operable handle
interlocked to prevent opening front cover with switch in ON position] enclosed load
interrupter knife switch. Handle lockable in OFF position.

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from [steel finished with
manufacturer’s standard gray.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R.
3. Industrial Locations: Type 4.

D. Service Entrance: Switches identified for use as service equipment are to be labeled for
this application. Furnish solid neutral assembly and equipment ground bar.

E. Furnish switches with entirely copper current carrying parts.

2.3 SWITCH RATINGS

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings.

B. Short Circuit Current Rating: UL listed for [10,000 rms symmetrical amperes when used
with or protected by Class H or K fuses (30 -600 ampere)] [200,000 rms symmetrical
amperes when used with or protected by Clas s R or Class J fuses (30-600 ampere
switches employing appropriate fuse rejection schemes)]. [200,000 rms symmetrical
amperes when used with or protected by Class L fuses (800 -1200 ampere)].

PART 3 EXECUTION

3.1 INSTALLATION

A. Install enclosed switches plumb. Provide s upports in accordance with Section 16070.

B. Height: 5 feet (1500 mm) to operating handle.

C. Install fuses for fusible disconnect switches. Refer to Section 16491 for product
requirements.

D. Install engraved plastic nameplates in accordance with Section 16075.

E. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and
size installed.
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3.2 FIELD QUALITY CONTROL

A. Quality Requirements: Testing and Inspection Services - Execution Requirements:
Testing, adjusting, and balancing.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.5.

END OF SECTION 16411
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SECTION 16421 - ENCLOSED CONTROLLERS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes manual and magnetic motor controllers in individual enclosures.

B. Related Sections:
1. Section 16491 - Fuses.

1.2 REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.
2. NEMA FU 1 - Low Voltage Cartridge Fuses.
3. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and

Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.
4. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.
5. NEMA ICS 6 - Industrial Control and Systems: Enclosures.
6. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600

Volts Maximum).

B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems.

1.3 SUBMITTALS

A. Section 01330 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit catalog sheets showing voltage, controller size, ratings and size of
switching and overcurrent protective devices, short circuit ratings, dimensions, and
enclosure details.

C. Test Reports: Indicate field test and inspection procedures and test results.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations and rat ings of enclosed controllers.

B. Operation and Maintenance Data: Submit Replacement parts list for controllers.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years [documented] experie nce.
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PART 2 PRODUCTS

2.1 MANUAL MOTOR CONTROLLER

A. Manufacturers:
1. Siemens
2. General Electric
3. Square D
4. Cutler Hammer
5. Approved Equals

B. Product Description: NEMA ICS 2, AC general -purpose, Class A, manually operated, full -
voltage controller with overload element, [red pilot  light,] [[NO] [NC] auxiliary contact,] and
[push button] [toggle] operator.

C. Enclosure: NEMA ICS 6, NEMA Type 1  or 3R to meet conditions of installation.

2.2 FRACTIONAL-HORSEPOWER MANUAL CONTROLLER

A. Manufacturers:
1. Siemens
2. General Electric
3. Square D
4. Cutler Hammer
5. Approved Equals

B. Product Description: NEMA ICS 2, AC general -purpose, Class A, manually operated, full -
voltage controller for fractional horsepower induction motors, with thermal overload unit,
[[red] [green] pilot light,] and [key] [toggle] operator.

C. Enclosure: NEMA ICS 6, Type [1] [1B] [4] [to meet conditions of installation].

2.3 MOTOR STARTING SWITCH

A. Manufacturers:
1. Siemens
2. General Electric
3. Square D
4. Cutler Hammer
5. Approved Equals

B. Product Description: NEMA ICS 2, AC general -purpose Class A manually operated,  full-
voltage controller for fractional horsepower induction motors, without thermal overload
unit, with [[red] [green] pilot light and] [key] [toggle] operator.

C. Enclosure: NEMA ICS 6, Type [1] [1B] [4] [to meet conditions of installation].

2.4 FULL-VOLTAGE NON-REVERSING CONTROLLERS

A. Manufacturers:
1. Siemens
2. General Electric
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3. Square D
4. Cutler Hammer
5. Approved Equals

B. Product Description: NEMA ICS 2, AC general -purpose Class A [magnetic] [solid -state]
controller for induction motors rated in horsepower.

C. Control Voltage: 120 volts, 60 Hertz.

D. Overload Relay: NEMA ICS 2; bimetal.

E. Product Features:
1. Auxiliary Contacts: NEMA ICS 2, (1) each normally open closed field convertible

contacts in addition to seal-in contact.
2. Cover Mounted Pilot Devices: NEMA ICS 5, heavy -duty oiltight type.
3. Pilot Device Contacts: NEMA ICS 5, Form Z, rated .
4. Pushbuttons: Recessed or Shrouded type.
5. Indicating Lights: Transformer Resistor or LED type.
6. Selector Switches: Rotary type.
7. Relays: NEMA ICS 2.
8. Control Power Transformers: 120 volt secondary, in  each motor starter. Or as

indicated on Drawings. Furnish fused primary and secondary, and bond un -fused
leg of secondary to enclosure.

F. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using thermal magnetic circuit b reaker conforming to NEMA AB 1, with
integral thermal and instantaneous magnetic trip in each pole.

G. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using motor circuit protector conforming to NEMA AB 1, with integral
instantaneous magnetic trip in each pole. Obtain IEC Class 2 coordinated component
protection.

H. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using non-fusible switch conforming to NEMA KS 1, enclosed knife switch with
externally operable handle.

I. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using fusible switch conforming to NEMA KS 1, enclosed knife switch with
externally operable handle. Fuse clips: Designed to accommodat e NEMA FU 1, Class R
or J fuses. Obtain IEC Class 2 coordinated component protection.

J. Enclosure: NEMA ICS 6, to meet conditions. Fabricate enclosure from steel finished with
manufacturer’s standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R.

2.5 TWO-SPEED CONTROLLERS

A. Manufacturers:
1. Siemens
2. General Electric
3. Square D
4. Cutler Hammer
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5. Approved Equals

B. Product Description: NEMA ICS 2, AC general -purpose Class A [magnetic] [solid -state]
controller for induction motors rated in horsepower. Include integral time delay transition
between FAST and SLOW speeds.

C. Control Voltage: 120 volts, 60 Hertz.

D. Overload Relay: NEMA ICS 2; bimetal.

E. Product Features:
1. Auxiliary Contacts: NEMA ICS 2, (1) each normally open or closed field

convertible contacts in addition to seal-in contact.
2. Cover Mounted Pilot Devices: NEMA ICS 5, duty oiltight type.
3. Pilot Device Contacts: NEMA ICS 5, Form Z, rated.
4. Pushbuttons: Unguarded Recessed or Shrouded type.
5. Indicating Lights: Transformer [Resistor or LED type.
6. Selector Switches: Rotary type.
7. Relays: NEMA ICS 2, .
8. Control Power Transformers: 120 volt secondary, in each motor starter or as

indicated on Drawings. Furnish fused primary and secondary, and bond un -fused
leg of secondary to enclosure.

F. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using thermal magnetic circuit breaker conforming to NEMA AB 1, with
integral thermal and instantaneous magnetic trip in each pole.

G. Combination Controllers: Combine motor controllers with disconne ct in common
enclosure, using motor circuit protector conforming to NEMA AB 1, with integral
instantaneous magnetic trip in each pole. Obtain IEC Class 2 coordinated component
protection.

H. Combination Controllers: Combine motor controllers with disconnect i n common
enclosure, using non-fusible switch conforming to NEMA KS 1, enclosed knife switch with
externally operable handle.

I. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using fusible switch conforming to NEMA KS 1, enclosed knife switch with
externally operable handle. Fuse clips: Designed to accommodate NEMA FU 1, Class [R]
[J] fuses. Obtain IEC Class 2 coordinated component protection.

J. Enclosure: NEMA ICS 6, to meet conditions. Fabricate enclosure from steel fin ished with
manufacturer’s standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type [3R] [4].

2.6 FULL-VOLTAGE REVERSING CONTROLLERS

A. Manufacturers:
1. Siemens
2. General Electric
3. Square D
4. Cutler Hammer
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5. Approved Equals

B. Product Description: NEMA ICS 2, AC general-purpose Class A magnetic or solid -state
controller for induction motors rated in horsepower. Include electrical interlock and
integral time delay transition between FORWARD and REVERSE rotation.

C. Control Voltage: 120 volts, 60 Hertz.

D. Overload Relay: NEMA ICS 2; bimetal.

E. Product Features:
1. Auxiliary Contacts: NEMA ICS 2, (1) each normally open or closed field

convertible contacts in addition to seal -in contact.
2. Cover Mounted Pilot Devices: NEMA ICS 5, heavy -duty oiltight type.
3. Pilot Device Contacts: NEMA ICS 5, Form Z, rated.
4. Pushbuttons: Recessed or Shrouded type.
5. Indicating Lights: Transformer Resistor or LED type.
6. Selector Switches: Rotary type.
7. Relays: NEMA ICS 2.
8. Control Power Transformers: 120 volt secondary, in each motor starter or as

indicated on Drawings.  Furnish fused primary and secondary, and bond un -
fused leg of secondary to enclosure.

F. The following Controller Types as shown on the drawings.

G. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using thermal magnetic circuit breaker conforming to NEMA AB 1, with
integral thermal and instantaneous magnetic trip in each pole.

H. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using motor circuit protector conformi ng to NEMA AB 1, with integral
instantaneous magnetic trip in each pole. Obtain IEC Class 2 coordinated component
protection.

I. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using non-fusible switch conforming to NEMA KS 1, enclosed knife switch with
externally operable handle.

J. Combination Controllers: Combine motor controllers with disconnect in common
enclosure, using fusible switch conforming to NEMA KS 1, enclosed knife switch with
externally operable handle. Fuse clips: Designed to accommodate NEMA FU 1, Class R
or J fuses. Obtain IEC Class 2 coordinated component protection.

K. Enclosure: NEMA ICS 6, to meet conditions. Fabricate enclosure from [steel finished with
manufacturer’s standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R 4.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install enclosed controllers plumb. Provide supports in accordance with Section 16070.
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B. Height: Maximum 6É-6˚ to operating handle.

C. Install fuses for fusible switches. Refer to Section 1 6491 for product requirements.

D. Select and install overload heater elements in motor controllers to match installed motor
characteristics.

E. Install engraved plastic nameplates. Refer to Section 16075 for product requirements and
location.

F. Neatly type label and place inside each motor controller door identifying motor served,
nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase
rating. Place label in clear plastic holder.

3.2 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Perform inspections and tests listed in NETA ATS, Section 7.16.1.

END OF SECTION 16421
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SECTION 16442 - PANELBOARDS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes distribution and branch circuit panelboards, electronic grade branch
circuit panelboards, [and load centers].

B. Related Sections:
1. Section 16060 - Grounding and Bonding.
2. Section 16491 - Fuses.

1.2 REFERENCES

A. Institute of Electrical and Electronics Engineers:
1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low -Voltage AC

Power Circuits.

B. National Electrical Manufacturers Association:
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches .
2. NEMA FU 1 - Low Voltage Cartridge Fuses.
3. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and

Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.
4. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.
5. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600

Volts Maximum).
6. NEMA PB 1 - Panelboards.
7. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and

Maintenance of Panelboards Rated 600 Volts or Less.

C. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems.

D. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

E. Underwriters Laboratories Inc.:
1. UL 67 - Safety for Panelboards.
2. UL 1283 - Electromagnetic Interference Filters.
3. UL 1449 - Transient Voltage Surge Suppressors.

1.3 SUBMITTALS

A. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus
ampacity, integrated short circuit ampere r ating, circuit breaker and fusible switch
arrangement and sizes.

B. Product Data: Submit catalog data showing specified features of standard products.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of panelboards and record actual
circuiting arrangements.
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B. Operation and Maintenance Data: Submit spare parts listing; source and current prices of
replacement parts and supplies; and recommended maintenance procedures and
intervals.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufact uring products specified in this section
with minimum three years [documented] experience.

PART 2 PRODUCTS

2.1 DISTRIBUTION PANELBOARDS

A. Manufacturers:
1. Siemens
2. Square D
3. General Electric
4. Eaton  ̂Cutler Hammer

B. Product Description: NEMA PB 1 panelboard.

C. Service Conditions:
1. Temperature: 105 degrees F.
2. Altitude: 4200 feet.

D. Panelboard Bus: Aluminum current carrying components, ratings as indicated on
Drawings. Furnish copper ground bus in each panelboard.

E. Minimum integrated short circuit rating of: 10,000, 22,000, 65,000, 10 0,000, 200,000,
amperes rms symmetrical for 240 or 208 volt panelboards; 14,000, 65,000, 100,000,
200,000 amperes rms symmetrical for 480 volt panelboards, as indicated on Drawings.

F. Fusible Switch Assemblies: NEMA KS 1, quick -make, quick-break, load interrupter
enclosed knife switch with externally operable handle. Furnish interlock to prevent
opening front cover with switch in ON position. Handle lockable in OFF position. Fuse
clips: Designed to accommodate NEMA FU 1, Class R fuses.

G. Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral thermal and
instantaneous magnetic trip in each pole. Furnish circuit breakers UL listed as Type
HACR for air conditioning equipment branch circuits.

H. Molded Case Circuit Breakers with Current Limiters: NEMA  AB 1, circuit breakers with
replaceable current limiting elements, in addition to integral thermal and instantaneous
magnetic trip in each pole.

I. Current Limiting Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral
thermal and instantaneous magnetic trip in each pole, coordinated with automatically
resetting current limiting elements in each pole. Interrupting rating 100,000 symmetrical
amperes, let-through current and energy level less than permitted for same size NEMA
FU 1, Class RK-5 fuse.

J. Controllers: NEMA ICS 2, AC general -purpose Class A magnetic or solid -state controller
for induction motors rated in horsepower.
1. Two-speed Controllers: Include integral time delay transition between FAST and

SLOW speeds.
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2. Full-voltage Reversing Controllers: Include electrical interlock [and integral time
delay transition] between FORWARD and REVERSE rotation.

3. Control Voltage: 120 volts, 60 Hertz.
4. Overload Relay: NEMA ICS 2; bimetal.
5. Auxiliary Contacts: NEMA ICS 2, 2 one each normally open and closed co ntacts

in addition to seal-in contact.
6. Cover Mounted Pilot Devices: NEMA ICS 5, standard duty type.
7. Pilot Device Contacts: NEMA ICS 5, Form Z.
8. Pushbuttons: Recessed.
9. Indicating Lights: LED type.
10. Selector Switches: Rotary type.
11. Relays: NEMA ICS 2.
12.  Control Power Transformers: 120 volt secondary, 50 VA minimum, in each

motor starter as indicated on Drawings. Furnish fused primary and secondary,
and bond unfused leg of secondary to enclosure.

K. Circuit Breaker Accessories: Trip units and auxiliary switches as in dicated on Drawings.

L. Enclosure: NEMA PB 1, Type 1.

M. Cabinet Front: Surface  type, fastened with concealed trim clamps hinged door with flush
lock, metal directory frame, finished in manufacturer’s standard gray enamel.

2.2 BRANCH CIRCUIT PANELBOARDS

A. Manufacturers:
1. Siemens
2. Square D
3. General Electric
4. Eaton  ̂Cutler Hammer

B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch
circuit panelboard.

C. Panelboard Bus: Aluminum, current carrying components, ratings as indicated on
Drawings. Furnish copper ground bus in each panelboard[; furnish insulated ground bus
as indicated on Drawings].

D. For non-linear load applications subject to harmonics furnish 200 percent rated, plated
copper, solid neutral.

E. Minimum Integrated Short Circuit Rating of: 10 ,000, 22,000, 65,000 amperes rms
symmetrical for 240 volt panelboards; 14,000, 65,000 amperes rms symmetrical for 480
volt panelboards as indicated on Drawings.

F. Molded Case Circuit Breakers: NEMA AB 1, bolt -on type thermal magnetic trip circuit
breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits,
Type HACR for air conditioning equipment circuits, Class A ground fault interrupter circuit
breakers as indicated on Drawings. Do not use tandem circuit breakers.

G. Current Limiting Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral
thermal and instantaneous magnetic trip in each pole, coordinated with automatically
resetting current limiting elements in each pole. Interrupting rating 100,000 symmetrical
amperes, let-through current and energy level less than permitted for same size NEMA
FU 1, Class RK-5 fuse.

H. Enclosure: NEMA PB 1, Type 1 or Type 3R.
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I. Cabinet Box: 6 inches deep, 20 inches wide for 240 volt and less panelboards, 6 inches
deep, 20 inches wide for 480 volt panelboards.

J. Cabinet Front: Flush or Surface cabinet front with concealed trim clamps, concealed
hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer’s
standard gray enamel.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install panelboards in accordance with NEMA PB 1.1.

B. Install panelboards plumb.

C. Install recessed panelboards  flush with wall finishes.

D. Height: 6 feet  to top of panelboard install panelboards taller than 6 feet  with bottom no
more than 4 inches  above floor.

E. Install filler plates for unused spaces in panelboards.

F. Provide typed circuit directory for each branch circuit panelboard. Revise directory to
reflect circuiting changes to balance phase loads.

G. Install engraved plastic nameplates in accordance with Section 16075.

H. Install spare conduits out of each recessed panelboard to accessible location above
ceiling. Minimum spare conduits: 5 empty 1 inch (DN27). Identify each as SPARE.

I. Ground and bond panelboard enclosure according to Section 16060. Connect equipment
ground bars of panels in accordance with NFPA 70.

3.2 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6.

C. Perform switch inspections and tests listed in NETA ATS, Se ction 7.5.

D. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1.

3.3 ADJUSTING

A. Measure steady state load currents at each panelboard feeder; rearrange circuits in
panelboard to balance phase loads to within 10% percent of each other. Mai ntain proper
phasing for multi-wire branch circuits.

END OF SECTION 16442
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SECTION 16510 - INTERIOR LUMINAIRES

PART 1 GENERAL

1.1 SUMMARY

A. Section includes interior luminaires, lamps, ballasts, and accessories.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI C82.1 - American National Standard for Lamp Ballast -Line Frequency

Fluorescent Lamp Ballast.
2. ANSI C82.4 - American National Standard for Ballasts -for High-Intensity-

Discharge and Low-Pressure Sodium Lamps (Multiple -Supply Type).

1.3 SUBMITTALS

A. Shop Drawings: Indicate dimensions and components for each luminaire not standard
product of manufacturer.

B. Product Data: Submit dimensions, ratings, and performance data.

C. Samples: Submit two color Charts of product colors illustrating luminaire finish color
where indicated in luminaire schedule as requiring color selection.

1.4 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years [documented] experience.

1.5 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.6 MAINTENANCE MATERIALS

A. Furnish two of each plastic lens type  with 1 per 10 fixture installed.

B. Furnish 10% replacement lamps for each lamp installed.

C. Furnish 2 of each ballast type.

PART 2 PRODUCTS

2.1 INTERIOR LUMINAIRES

A. Product Description: Complete interior luminaire assemblies, with features, options, and
accessories as scheduled.

2.2 FLUORESCENT BALLASTS

A. Manufacturers:
1. Cooper Industries Inc.
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2. General Electric Co.
3. Hubbell Lighting.
4. Magnetek Inc.
5. Philips Electronic North America.

B. Product Description: Electronic ballast rapid start or instant start less than 20 percent
THD High-power-factor type electromagnetic ballast certified by Certified Ballast
Manufacturers, Inc. to comply with ANSI C82.1], suitable for lamps specified, with voltage
to match luminaire voltage.

2.3 HIGH INTENSITY DISCHARGE (HID) BALLASTS

A. Manufacturers:
1. General Electric Co.
2. Philips Electronics North America
3. Radiant Lamp Co.
4. Siemens Corp.
5. Venture Lighting International Inc

B. Product Description: ANSI C82.4, metal halide high pressure sodium lamp ballast,
suitable for lamp specified, with voltage to match luminaire volt age.

2.4 INCANDESCENT LAMPS

A. Manufacturers:
1. General Electric Co.
2. Osram Sylvania
3. Philips Electronics North America

2.5 FLUORESCENT LAMPS

A. Manufacturers:
1.  General Electric Co.
2. Philips Electronics
3. Venture

2.6 HID LAMPS

A. Manufacturers:
1. General Electric Co.
2. Philips Electronic North America
3. Venture
4. Osram/Sylvania

PART 3 EXECUTION

3.1 INSTALLATION

A. Install suspended luminaires using pendants supported from swivel hangers. Install
pendant length required to suspend luminaire at indicated height.

B. Support luminaires larger than 2 x 4 foot (600 x 1200 mm) size independent of ceiling
framing with 12 GA wires one in each corner.
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C. Locate recessed ceiling luminaires as indicated on Drawings in coordination with
architects reflected ceiling plan and mechanical drawings.

D. Install surface mounted luminai res plumb and adjust to align with building lines and with
each other. Secure to prevent movement.

E. Exposed Grid Ceilings: Support surface -mounted luminaires on grid ceiling directly from
building structure Install auxiliary members spanning ceiling grid me mbers to support
surface mounted luminaires Fasten surface mounted luminaires to ceiling grid members
using bolts, screws, rivets, or suitable clips.

F. Install recessed luminaires to permit removal from below.

G. Install recessed luminaires using accessories an d firestopping materials to meet
regulatory requirements for fire rating.

H. Install clips to secure recessed grid -supported luminaires in place.

I. Install wall-mounted luminaires at height as indicated on Drawings provide all necessary
backing for support and mounting of the fixture.

J. Install accessories furnished with each luminaire.

K. Connect luminaires to branch circuit outlets provided under Section 16130 using flexible
conduit as indicated on Drawings.

L. Make wiring connections to branch circuit using building  wire with insulation suitable for
temperature conditions within luminaire.

M. Install specified lamps in each luminaire per schedule.

N. Ground and bond interior luminaires in accordance with Section 16060.

3.2 FIELD QUALITY CONTROL

A. Operate each luminaire after ins tallation and connection. Inspect for proper connection
and operation.

3.3 CLEANING

A. Remove dirt and debris from enclosures.

B. Clean photometric control surfaces as recommended by manufacturer.

C. Clean finishes and touch up damage.

3.4 PROTECTION OF FINISHED WORK

A. Relamp luminaires having failed lamps at Substantial Completion.

END OF SECTION 16510
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SECTION 16520 - EXTERIOR LUMINAIRES

PART 1 GENERAL

1.1 SUMMARY

A. Section includes exterior luminaries, poles, and accessories.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI C82.1 - American National Standard for Lamp Ballast -Line Frequency

Fluorescent Lamp Ballast.
2. ANSI C82.4 - American National Standard for Ballasts -for High-Intensity-

Discharge and Low-Pressure Sodium Lamps (Multiple -Supply Type).
3. ANSI O5.1 - Wood Poles, Specifications and Dimensions.

1.3 SUBMITTALS

A. Shop Drawings: Indicate dimensions and component s for each luminaire not standard
Product of manufacturer.

B. Product Data: Submit dimensions, ratings, and performance data.

C. Samples: Submit two color Charts of product colors illustrating luminaire finish color
where indicated in luminaire schedule as requi ring color selection.

D.

1.4 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years [documented] experience.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store and handle solid wood poles in accordance with ANSI O5.1.

PART 2 PRODUCTS

2.1 LUMINARIES

A. Product Description: Complete exterior luminaire assemblies, with features, options, and
accessories as scheduled.

2.2 FLUORESCENT BALLASTS

A. Manufacturers:
1. General Electric Co.
2. Magnetek Inc.
3. Philips Electronic North America M odel.
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B. Product Description: [High-power-factor type electromagnetic ballast certified by Certified
Ballast Manufacturers, Inc. to comply with ANSI C82.1], suitable for lamps and
environmental conditions specified, with voltage to match luminaire voltage.

2.3 LAMPS

A. Manufacturers:
1. General Electric Co.
2. Philips Electronics North America.
3. Osram Sylvania
4. Venture

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify foundations are ready to receive fixtures.

3.2 INSTALLATION

A. Install concrete bases for lighting poles at locations as indicated on Dr awings.

B.  Install poles plumb double nuts to adjust plumb. Grout around each base.

C. Install lamps in each luminaire.

D. Bond and ground luminaries, metal accessories and metal poles.

3.3 FIELD QUALITY CONTROL

A. Operate each luminaire after installation and connection . Inspect for improper
connections and operation.

3.4 ADJUSTING

A. Aim and adjust luminaries to provide illumination levels and distribution as indicated on
Drawings.

3.5 CLEANING

A. Clean photometric control surfaces as recommended by manufacturer.

B. Clean finishes and touch up damage.

3.6 PROTECTION OF FINISHED WORK

A. Relamp luminaries having failed lamps at Substantial Completion.

END OF SECTION 16520
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SECTION 16740 - TELEPHONE/DATA RACEWAY SYSTEM

PART 1 - GENERAL

1.1 SUMMARY:

A. Section Includes:
1. Conduit supports.
2. Formed steel channel.
3. Spring steel clips.
4. Sleeves.
5. Mechanical sleeve seals.
6. Firestopping relating to electrical work.
7. Firestopping accessories.
8. Fire Retardant Telephone Terminal Boards

1.2 RELATED SECTIONS AND DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Su pplementary
Conditions and Division 1 Specification Sections, apply to this and ALL other sections of
Division 16

B. Equipment requiring rough-ins and/or connections by Division 16 may be shown on the
architectural drawings and/or specified in Sections 1 t hrough 15 Division 16 is
responsible for these rough-ins and/or connections whether shown on the electrical
drawings or not.

1.3 DESCRIPTION OF WORK:

A. The extent of telephone system work is indicated by drawings and is hereby defined to
include, but not be limited to raceway, outlets, device plates, backboards, grounding and
miscellaneous items required for complete raceway system. All cabling is to be installed by
the State Department of Information Technology Services (ITS).

B. Refer to other Division-16 sections for requirements for raceways, trays, boxes and fittings,
wiring devices (plates), and supporting devices, and other sections, as applicable.

1.4 QUALITY ASSURANCE:

A. Comply with applicable portions of NEC as to type products used and i nstallation of
components. Provide products and materials which have been UL -listed and labeled.

PART 2 - PRODUCTS

2.1 GENERAL:

A. Provide complete raceway system for telephone including but not limited to, raceway, boxes,
outlet and blank plates, backboards, grounding and miscellaneous items as required.

B. Provide 4" square box with appropriate plaster or tile ring.

C. Provide telephone coverplates for wall outlets to match color and material of wiring device
plates; for floor outlets, match color and material of floor power outlet covers.
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D. Provide fire treated, or hypalon coated plywood terminal backboards, 4’ x 8’ x ´" unl ess
noted otherwise.

E. Provide terminal cabinets of code gauge steel, flush or surface, as indicated, with concealed
trim clamp, concealed hinges and flush lock, with gray baked enamel finish to match finish of
panelboard covers.  Construct back boxes o f code gauge galvanized steel with removable
end walls.

PART 3 - EXECUTION

3.1 INSTALLATION OF TELEPHONE SYSTEM RACEWAY:

A. Install raceway system as indicated to comply with NEC and recognized industry practices.
Install a ´" conduit from each telephone, data or combination telephone/data outlet to
telephone/data terminal backboard, tray, or terminal cabinet unless otherwise noted on the
drawings.  Provide nylon pull cord in all empty raceway.

B. GROUNDING:  Provide one #6 copper ground conductor from the Main Distribution Frame
(MDF) and each Intermediate Distribution Frame (IDF) telephone terminal board to the
service entrance ground.  Enclose in suitable raceway for entire length.  Provide a copper
ground terminal buss at each telephone board wi th minimum of (6) Six terminal lugs to
receive minimum of #10 ground conductor. Make connection at service entrance ground.
See drawings for additional requirements.

C. POWER:  Provide minimum of one duplex power receptacle on a dedicated circuits adjac ent
to each terminal backboard or cabinet.  Provide additional outlets and circuits as shown or
detailed on the drawings.

END OF SECTION 16740
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SECTION 16900 - WELL PUMP CONTROLS AND INSTRUMENTATION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes control equipment for the Wel l pump and water pressure distribution
system, including all control components for pump controls, alarms, float sensors and water
pressure controls not supplied with factory -wired controls.

B. See Division 02 Sections 02527 "Sequence of Operation" for requir ements that related to
this Section.

C. Refer to Division 16 Section 16265 Adjustable Frequency Drives

1.2 SUBMITTALS

A. Product Data:  For each control device indicated.

B. Shop Drawings:

1. Schematic flow diagrams.
2. Power, signal, and control wiring diagrams.
3. Details of control panel faces.
4. System control devices
5. Float schedule.
6. Valve schedule.
7. Wiring diagrams, schematic floor plans, and schematic control diagrams.
8. Control System Software:  Schematic diagrams, written descri ptions, and points list.

C. Field quality-control test reports.

D. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to author ities having jurisdiction, and marked for
intended use.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to ,
manufacturers specified.
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2. Manufacturers:  Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 CONTROL SYSTEM

A. Control system shall consist of sensors, floats, indicators, alarm a/v indicators, timer/alternator,
actuators, final control elements, interface equipment, other apparatus, and accessories to
control water pumping and pressure system.

B. Control system shall consist of sensors, indicators, actuators, final control elements, interface
equipment, other apparatus, accessories, and software connected to distributed controllers
operating in multi-user, network and programmed to control pump and pressure system.

C. Power Supplies:  Transformers with Class 2 current-limiting type or over current protection; limit
connected loads to 80 percent of rated capacity.  DC power supply shall match output current
and voltage requirements and be full -wave rectifier type with the following:

2.3 ANALOG CONTROLLERS

A. Electronic Controllers:  Wheatstone -bridge-amplifier type, in steel enclosure  with provision for
remote-resistance readjustment.  Identify adjustments on controllers, including proportional
band and authority.

1. Single controllers can be integral with control motor if provided with accessible control
readjustment potentiometer.

B. Pump-Speed Controllers:  Solid-state model providing field-adjustable proportional control of
motor speed from via VFD from 10% to 100% maximum to minimum an d on-off action below
minimum speed from pressure transducer located in the building at the bladder tank.

C. Seven-day, programming-switch timer with synchronous-timing motor, pump alternator and
seven-day dial; continuously charged, nickel -cadmium-battery-driven, eight-hour, power-failure
carryover; multiple-switch trippers; minimum of two and maximum of eight signals per day with
two normally open and two normally closed output contacts.

2.4 ELECTRONIC SENSORS

A. Pressure Transmitters/Transducers:

1. Manufacturers:

a. BEC Controls Corporation.
b. General Eastern Instruments.
c. MAMAC Systems, Inc.
d. ROTRONIC Instrument Corp.
e. TCS/Basys Controls.
f. Honeywell

2. Water Pressure Transducers:  Stainless -steel diaphragm construction, suitable for
service; minimum 150-psig (1034-kPa) operating pressure; linear output 4 to 20 mA.

3. Water Differential-Pressure Transducers:  Stainless -steel diaphragm construction,
suitable for service; minimum 150-psig (1034-kPa) operating pressure and tested to 300-
psig (2070-kPa); linear output 4 to 20 mA.
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2.5 STATUS SENSORS

A. Status Inputs for Pumps:  Differential -pressure switch with pilot-duty rating and with adjustable
pressure-differential range of 8 to 60 psig (55 to 414 kPa), piped across pump.

B. Status Inputs for Electric Motors:  Comply with ISA 50.00.01, current-sensing fixed- or split-core
transformers with self-powered transmitter, adjustable and suitable for 175 percent of rated
motor current.

C. Voltage Transmitter (100- to 600-V ac):  Comply with ISA 50.00.01, single-loop, self-powered
transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.

D. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and
current transformers, with pulse kilowatt hour output and 4 - to 20-mA kW output, with maximum
2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor.

E. Current Switches:  Self -powered, solid-state with adjustable trip current, selected to match
current and system output requirements.

F. Electronic Valve/Damper Position Indicator:  Visual scale indicating percent of travel and 2 - to
10-V dc, feedback signal.

G. Water-Flow Switches:  Bellows-actuated mercury or snap-acting type with pilot-duty rating,
stainless-steel or bronze paddle, with appropriate range an d differential adjustment, in
NEMA 250, Type 1 enclosure.

H. Audio/visual alarm: Provide audio and visual  alarms at the well pump Electrical panel and in the
building electrical room. Device to be weatherproof at the panel location.

2.6 CONTROL VALVES

A. Manufacturers:

1. Danfoss Inc
2. Erie Controls.
3. Hayward Industrial Products, Inc.
4. Magnatrol Valve Corporation.
5. Neles-Jamesbury.
6. Parker Hannifin Corporation; Skinner Valve Division.
7. Pneuline Controls.
8. Sauter Controls Corporation.

B. Control Valves:  Factory fabricated, of type, body material, and pressure class based on
maximum pressure and temperature rating of piping system, unless otherwise indicated.

2.7 CONTROL CABLE

A. Electronic and fiber-optic cables for control wiring are specified in Division 16 Section "Voice
and Data Communication Cabling."
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Verify location of all system control points with Drawings and room details before installation.

B. Install electronic cables according to Division 16 Section "Voice and Data Communication
Cabling."

3.2 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install raceways, boxes, and cabinets according to Division 16 Section "Raceways and Boxes."

B. Install building wire and cable according to Division 16 Section "Conductors and Cables."

C. Install signal and communication cable according to Division 16 Section "Voice and Data
Communication Cabling."

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping
are exposed.

2. Install exposed cable in raceway.
3. Install concealed cable in raceway.
4. Bundle and harness multi -conductor instrument cable in place of single cables where

several cables follow a common path.
5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect again st

abrasion.  Tie and support conductors.
6. Number-code or color-code conductors for future identification and service of control

system, except local individual room control cables.
7. Install wire and cable with sufficient slack and flexible connections to al low for vibration of

piping and equipment.

D. Connect manual-reset limit controls independent of manual -control switch positions.  Automatic
duct heater resets may be connected in interlock circuit of power controllers.

E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is
in hand position.

3.3 FIELD QUALITY CONTROL

A. Manufacturer’s Field Service:  Engage a factory -authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing.  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

1. Operational Test:  After electrical circuitry has been energized, start units to confirm
proper unit operation.  Remove and replace malfunctioning units and retest.

2. Test and adjust controls and safeties.
3. Test calibration of controllers by disconnecting input sensors and stimulating operation

with compatible signal generator.
4. Test each point through its full operating range to verify that safety and operating control

set points are as required.
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5. Test each control to verify stable mode of operation and compliance with sequence of
operation.

6. Test each system for compliance with s equence of operation.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner’s maintenance personnel to
adjust, operate, and maintain instrumentation and controls.  Refer to Division 1 Section
"Demonstration and Training."

END OF SECTION 16900
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