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Geotechnical Investigation 39 pages
Soils Dump Location 1 page
Rock Excavation 2 pages
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Note: This Addendum shall be included as part of the Contract Documents. Iltems in this
Addendum apply to all drawings and specification sections whether referenced or not involving
the portion of the work added, deleted, modified, or otherwise addressed in the Addendum.
Acknowledge receipt of this Addendum in the space provided on the Bid Form. Failure to do so
may subject the Bidder to Disqualification.

While we contend that SB220 should only be potentially applicable to a contract issued after the
effective date of said bill, this is to clarify that for purposes of this contract, regardless of the
execution or effective dates of this contract, the status of Utah Law and remedies available to the
State of Utah and DFCM, as it relates to any matter referred to or affected by said SB220, shall be
the Utah law in effect at the time of the issuance of this Addendum.

2.1 SCHEDULE CHANGES: No Project Schedule changes.

2.2 GENERAL ITEMS: The new DFCM Supplemental General Conditions effective July 1, 2009
addressing health insurance and immigration are available at http://dfcm.utah.gov/StdDocs/index.html.
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Ken Garner Engineering, Inc. ELECTRICAL CONSULTING ENGINEERS

102 West 500 South, Suite 225 Telephone (801) 328-8800
Salt Lake City, Utah 84101 Fax (801) 328-8802

ADDENDUM NUMBER 2

July 27, 2009
Utah National Guard
Camp Williams Electrical Power Distribution Upgrade
DFCM Project #07161480

PRIOR APPROVAL TO BID

The following manufacturers are prior approved to bid the project. All manufacturers must bid an equal to
that specified, as determined by the Engineer. Products approved, but later proving not to be equal, may
be disqualified at a later date, and the contractor shall then supply the original specified products.
Products not listed did not meet the prior approval deadline, or are not considered equal to those
specified.

26 05 13 Wires and Cables Over 600 volt

Medium Voltage Cables: Southwire
Molded Product Terminations: AB Chance

SPECIFICATIONS

SECTION 26 0500 BASIC ELECTRICAL MATERIALS -

1. The Contractor shall test all existing transformers to be demolished in accordance with section
3.5. Item I. If transformer oil is found, change section 3.5 item K as follows: “If PCB is found in
any transformer tests, transformers and oil of those transformers testing positive for PCB shall be
turned over to the national Guard for disposal. Contractor shall dispose of all other transformers
in a lawful manner”.

SECTION 26 0533 RACEWAYS -

2. Change section 2.1 from:
“Provide products of a quality manufacturer located within the continental North American
market.”
To:
“Provide products of a quality manufacturer who manufactures the raceway within the continental
United States market.”
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SECTION 26 0519 — WIRES AND CABLES UNDER 600V

3. Change section 2.1 from:
“Provide products of Southwire, Houston Wire, Rome Cable, or similar manufacturer located
within the continental North American market.”
To:
“Provide products of Southwire, Houston Wire, Rome Cable, or similar manufacturer who
manufacturers who manufacturers wires and cables within the continental United States market.”

SECTION 26 0513 — WIRES AND CABLES OVER 600V.

4, Add requirement in section 3.1 for all splices and terminations to be “Only individuals with
medium voltage training/experience shall perform the splicing and terminations of the
medium voltage cable. Only individuals with overhead line experience shall provide and
install structures, structure grounding, crossarms, guys, and cutouts. A minimum of 3
years field experience and/or combined factory training or safety training certificates and 1
year experience is required. Provide a minimum of 3 references if requested by the
Engineer. Overhead lineman Experience and references is not required for demolition of
poles and wires that have no power on them, but basic safety knowledge and experience
of the electrical industry is required for demolition. ”.

5. Emerson is not the only approved testing company. Other equal credible independent testing
companies may be submitted for approval prior to bid.

SECTION 26 1219 — PAD MOUNT LIQUID FILLED TRANSFORMERS.

6. Modify section 2.2 item E to say, ‘Three phase transformers shall have a delta primary. Provide
wye and/or delta secondary as indicated on the drawings. The single phase transformers are
not required to be a delta primary configuration. The single phase transformers are to be a
two bushing, tap loop feed primary with the second tap to use a lightning arrester. Voltage
shall be 7200 volt phase to neutral”

DRAWINGS

SHEET EP102.2 DETAIL 6
7. Add an external building disconnect so that it matches what is shown on EX201A.2 and detail 3 on
sheet EX305.2.

SHEET EX201A.1

8. Change feeder 100XA to have (1) #2 copper THWN Neutral.
9. Change feeder 100XC to have (1) #2 copper THWN Neutral.
10. Change feeder 300XC to have (1) #4/0 copper THWN Neutral.

SHEET ES201F.2
11. Change note 4 to say “Run (1) 1.25" CONDUIT AND ......."

SHEET ES201F.a3

12. ADD “(2) 5"C, (1) 1"C. “ CALL OUTS FROM THE NEW MANHOLE TO THE NORTH EAST OF THE
ADMIN. BUILDING TO THE EXISTING PULL BOX ON THE SOUTH EAST CORNER, AND FROM
THAT EXISTING PULL BOX TO SG402.

SHEET EX201A.2
13. Change feeder 100XA to have (1) #2 copper THWN Neutral.
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14. Change feeder 100XC to have (1) #2 copper THWN Neutral.
15. Change feeder 300XC to have (1) #4/0 copper THWN Neutral.

SHEET EX201A.3

16. Change feeder 100XA to have (1) #2 copper THWN Neutral.

17. Change feeder 100XC to have (1) #2 copper THWN Neutral.

18. Change feeder 300XC to have (1) #4/0 copper THWN Neutral.

19. Move the T11 transformer feeding the lights from SG308 on sheet EX201A.4 to this phase.

SHEET ES101D.4
20. CHANGE THE NAME OF SG208 TO SG205.

SHEET EX201A.4

21. Change feeder 100XA to have (1) #2 copper THWN Neutral.

22. Change feeder 100XC to have (1) #2 copper THWN Neutral.

23. Change feeder 300XC to have (1) #4/0 copper THWN Neutral.

24. Move the T11 transformer feeding the lights from SG308 to phase 3 to be shown sheet EX201A.3

SHEET EX201B.4

25. Change feeder 100XA to have (1) #2 copper THWN Neutral.
26. Change feeder 100XC to have (1) #2 copper THWN Neutral.
27. Change feeder 300XC to have (1) #4/0 copper THWN Neutral.

GENERAL ITEMS

28. Change the guarantee period for the pricing of alternates to be 45 days instead of the entire contract
period as stated in the RFP project description.

29. See attached sheet for spoils dump site. This site is a suggested dump site, however, the contractor
may also take spoils off the base and dispose of in a legal manner if desired. Please note that this is
only for rock and dirt dumping. All debris, asphalt and concrete shall be removed and dumped offsite
at another location as determined by the contractor and at the contractor’s cost.

30. Note that the selective coordination study will be done by Ken Garner Engineering. The contractor
just needs to submit the equipment selected to KGE for final calculations, and the contractor shall hire
an independent testing company to set the relays according to the KGE study.

31. Davis Bacon wage determination shall be applied. See the following link for more information.
http://www.gpo.gov/davisbacon/ut.html. Note that some positions may be listed in the heavy
construction portion, in addition to commercial construction. Some work is located in Salt Lake
County, and some in Utah County, use the worst case County wage rate or track all work according
to County.

32. See attached scans of sheets CE101D.1 and ES101 for known rock excavation locations. Additional
rock excavation will be done as a change order.

33. Contractor is expected to provide utility locating, “Blue Stakes”, in addition to that provided by the
Utah National Guard.



July 27, 2009
Electrical Addenda #2
Page 4

34.

35.

The state of Utah will perform any asbestos abatement required. Notify Engineer of any suspect
materials as soon as possible prior to performing any work.

Please note that ALL products must be made and manufacturered within the United States of
America. Submittals shall include the manufacturered location for approval and review.

QUESTIONS

The following questions in italics were submitted in writing by the bidding contractors. Please
note the answers following each question.

36.

37.

38.

39.

Spec section 26 05 00, paragraph 3.6 (A) says all outages have to be on the weekends between 1-5
AM. | did not get the impression at the site walk that we had to do this work during these hours.
Please clarify.

a. Outages to various buildings may vary according to the National Guard’s use of the facility.
Campus Wide outages should be completed before and/or after hours, weekday nights
between 8 PM and 6 AM, or weekends on approved hours only. Some weekends may be filled
with activities and unavailable, military uses the base for many events through the year. If
there are individual buildings or small groups of buildings that require outages, those can be
scheduled during daytime hours with written approval from the Guard. If the contractor
provides small generator power and the outage will be nothing more than a bump in power for
a couple of minutes, then scheduling of individual buildings will be extremely easy. Generator
power is not required, but can be used at the contractor’s option. It is recommended that no
outage last beyond 8 hour duration. Contractor shall submit a workplan, provide prep work,
staffing, and all required materials on site prior to outage.

Reference Building 6150 (Phase 2). The single line indicates a new 400 amp disconnect between the
transformer and the existing panels. However the building detail 6 on EP102.2 does not show that.
Please clarify.

b. Please note the change to sheet EP102.2 mentioned above in the written addenda.

The general notes state that the secondary conduits need to be concrete encased. Do they also need
rebar and the 4/0 bare ground that detail 11 on EX304.1 shows?

c. Rebar on secondary conduits will generally not be required. The exceptions would be where
crossing streets, driveways, and parking lots rebar will be required. The ground wire is NOT
required in any case. Service ground for each building will be developed as a separate
electrode system at each building.

The pole details do not show 15 Kv terminations where the cable goes from one of the switches to
some of the poles. Can you clarify this and provide a spec for those terminations? Also, is the cable
going up the poles #2 aluminum?

a. Where the connection up the power pole is temporary (between phases), wire may be #2
aluminum. Where the wire is permanent, the wire shall be sized at 1/0 aluminum.
Overhead power pole riser terminations

i. Non Tracking protection
ii. Erosion resistant
ili. Weather and pollution resistant
iv. Low UV degradation
V. Moisture seal
vi. Construction according to IEEE-48-1990 Class 1.
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40.

41.

42.

43.

44,

45,

vi. ACCEPTABLE MANUFACTURERS
1. Raychem(TYCO) HVT-G/SG series or engineer approved equivalent.
2. AB Chance

Expulsion Dropout Fuses (Cut Outs)
i 100A fuses. 15kV rated 125k BIL
ii. ABB series ‘V’ or equivalent
iii. S&C
iv. Federal Pacific
V. Cooper
Vi. AB Chance

Surge Arresters

a. ABB POLIM-H series or equivalent
b. S&C

c. Federal Pacific

d. Cooper

e. AB Chance

Sheet ES101J.3 has a XFMR being fed from SG308 which does not appear on the oneline drawing
(sheet EX201A.3). What is the callout for this transformer? Could this be the one on (EX201A.4) on
the Phase 4 oneline?
d. Yes that is the transformer shown on the phase 4. Please see the changes on sheets
EX201A.3 and EX201A.4 above to make that change

Spec. 26 05 39 2.3C states red dye for ductbanks to be sprinkled over the top. In the pre-bid meeting
it was stated that the dye should be mixed in, does this remain true?
e. Red dye must be mixed in to the concrete — as per DFCM’s comment at the pre-bid meeting.
Delete reference in spec referring to “sprinkling”.

Spec. 26 1300 1.1 B & C appear to be statements for another project, is this the case?
a. Delete items 1.1 B and 1.1C from spec section 26 13 00.

Spec. 26 12 19 3.3D can the thermograph imaging of the transformer connections included in this
section be performed by the contractor or is it intended to be performed by the separate testing and
commissioning sub-contractor?
a. It is desired by the National Guard to have all testing performed independent of the
electrician. The thermograph imaging is to be performed by an independent testing
company hired by the contractor.

Spec. 26 05 36 3.1E please confirm that all individual conductors of the feeders for their entire length
in manholes shall be fire taped, and fastened individually?
f.  Yes, all individual medium voltage wires within manholes shall be individually fire taped and
supported individually. Fire taping the three phases as one feeder will not be allowed.

Spec. 26 13 19 1.7B Why does the manufacturer have to have a representative located in Portland?
g. There will be no requirement for where the reps are located for this section. We do recommend
a local representative in the SLC area so there is someone to assist in questions of installation
and/or commissioning, but that is not mandatory.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

Spec. 26 13 19 1.9B Says to provide SF-6 refill cylinder with regulator, valves, and hose connection

to the fill valve of the switch. What size cylinder? Do you want the cylinder full or empty? Do you

realize that in order to evacuate and refill the switches that it will also require pumping/vacuum

equipment?

a. The intent of this statement was to provide the National Guard a spare cylinder filled with

SF-6 gas so they can maintain pressure within the SF6 switches if there was a slow leak.
We realize the gas is expensive. The contractor shall provide as part of the base bid a
minimum of 50 liters of SF6 gas, contained within 1 or more tanks. The contractor is not
required to provide pumping/vacuum equipment.

Spec. 26 05 13 3.1A Says cable to be installed in rigid metallic conduit as shown on the drawings.
The drawings show PVC, which is correct?
h. The drawings and specs show both RMC and PVC - the concrete encased ductbanks are
largely PVC, however, on bends, entry into the manholes, and risers above grade they shall be
installed in RMC.

Since the drawings were furnished electronically, what is the original size of the sheets that
correspond to the scale?
i. 30X42

Does House Bill 331-2009 “Health Reform — Health Insurance Coverage in State Contracts” apply to
this project?
a. Yes — it applies. The prime contractor will sign a contract with DFCM with this clause.

Spec. 26 05 19 can the testing in this section be performed by the contractor or is it intended to be
performed by the separate testing and commissioning subcontractor?

a. This section is for 600 volt cables, is usually the feeder to the building and/or lighting
circuits, and only requires resistance and continuity testing. This is normally performed by
the contractor installing the cables. No independent testing agency will be required for
this section. (Note that medium voltage cabling specified in 26 05 13 will still require an
independent testing agency to hi-pot)

Can Current Technologies, and Elitest be used for Testing & Commissioning? Or is there anyone else
we can use in addition to Emerson?
j-  Yes. Add the following approved vendors for all independent testing required for hi-pot, relay
setting, thermal imaging, etc: Current Technologies; Elitest

On drawing ES101F.2, | am having a hard time figuring out keynote 4. What size conduit and wire is
needed to go to the building west of 5160.
k. 1.25” conduit. Itis called out as feeder 150A on the one line. See changes made to sheet
ES101F.2 in addendum item above.

Reference drawing ES101C.1: At the top of the page two lines are shown between the switchgear
building/switch SG101 and manhole EX307.1 #5. Is there (2) 5" (1) 1" or (4) 5" (2) 1"?
I.  There are (4) 5” (two from the building and two to the manhole) and (2) 1". (one from the
building and one to the manhole)

Reference drawing ES101C.1: At the top left of the page a pull box is shown between switch SG101
and pole P103. Can you provide more information on the pull box (manhole) specification.
m. Use the same typical manhole detail, reference detail 5/EX307.1
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55.

56.

57.

58.

59.

60.

61.

62.

Reference drawing ES101F.2: Alternate #3 is shown in a box. Can you detail the size and quantity
of conduits you want between SG402 and manhole EX307.2 #5?
n. We need (2) 5°c and (1) 1". See the changes to sheet Es101F.a3 in addendum listed above.

Reference drawing ES101C.4: At the top left of the page a pull box (E) is shown, isn’t this the same
pull box (manhole) that is shown on EX101C1.
0. Yes itis the same pull box (manhole) that was added on sheet ES101C.1.

Reference drawing EX201A.4: At the bottom left of the page a circuit from switch SG308 goes to a
T11 transformer. We do not have a ES101G.4 drawing, so we cannot determine the location of the
duct and transformer.
p. This was actually shown on sheet ES101G.3. See the changes in sheets EX201A.3 and
EX201A.4 above listed in the addendum above.

Reference drawing ES101D.4: At the bottom left of the page shouldn’t switch SG208 should be
SG205? Switch SG208 is on ES101E.4
g. Yes that should be labeled SG205.

Reference drawing ES101A.4: At the top right of the page shouldn’t the manhole detail number is
EX307.3 #6,7 be EX307.4 #77?
r. Yes it should be #7.

Can Star Building Systems be an acceptable manufacturer of the steel building?

a. Star Building Systems can only be used if they get on the State of Utah’s approval list prior to
shop drawing submittal. One of the major hurdles is to prove that weld inspections take place in
the factory and that designs are by an appropriate registered Structural Engineer. Since shop
drawing submittal and approval is urgently needed for final approved construction plans of phase
1, Star Building Systems must submit as quickly as possible. We make no guarantee that Star
Building systems can get approved, so contractor will take the risk if another approved vendor
must be substituted.

ADD the following approved steel building vendors:

Nucor Building Systems (already on approved state list)
Star Building Systems (subject to approval by state agency)

Is there a minimum width and a maximum width for the electrical trench, or is the width determined by
the number of conduits in the duct bank?
s. Width is determined by the number of conduits and the configuration, and the preference of the

contractor digging the trench. For example, (6) 5 inch conduits may be stacked in a 3 wide by
2 high configuration, or a 2 wide x 3 high as shown on various details on the plans. Obviously
a 2 wide would require a narrower trench, but a deeper trench to maintain depth. There may
also be OSHA safety rules that apply, depending on the depth of the trench, either trench
boxes, solid soil conditions, or a 45 degree backslope away from the trench may be required.

Can you give us a trench detail or a drawing/spec for the trench under asphalt and concrete? Can

any native material be used?

a. Referto details on CD103.1 for some references regarding repaving and compacted fill. Refer to
31 23 00 Part 2.02 A through Dfor native material requirements. Native materials may be used
where at least 10 feet from driveways, sidewalks, and ramps. They may be used for compacted
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fill only if the soil material is suitable for compacting. Do not use frozen or saturated backfill.
Native material must be free of rock, debris, and organics.

63. Will the Guard supply all locks for all the gear, transformers, vaults, etc.?
a. Contractor shall provide a $1500 allowance in the base bid to purchase padlocks and
keys. The National Guard will provide specifications and quantity desired.

64. Reference Spec Section 26 0536 Part 3.1F: Do you want the bell ends to be the OZ Gedney
Type TNS-500 for the 5"?

a. YES, this is an acceptable product. Other manufacturers will be accepted.

65. Reference Spec Section 26 0539 Part 3.11: How far should the GRC conduit extend at manholes,
switches and transformers?
a. GRC shall extend for 10 feet out from manholes. For switches and transformers, rigid

may stop at the straight section of conduit and extend no further than a foot or two from
the edge of the pad.

Attachments <<Camp Williams Geo report, Power upgrade spoils location, Rock Excavation>>
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1.0 EXECUTIVE SUMMARY

This report presents the results of a geotechnical investigation conducted for the proposed power
distribution upgrade building to be located directly north of Building 1000 South near the
northwest corner of Camp Williams near the border of Salt Lake and Utah Counties in Utah. The
purposes of this investigation were to assess the nature and engineering properties of the
subsurface soils at the site and to provide recommendations for general site grading and the
design and construction of foundations, slabs-on-grade, and concrete flatwork.

As a part of this investigation, near surface soil conditions were explored by excavating two test
pits at the site. A member of our technical staff visually logged soils in the test pits at the time of
excavation in general accordance with the Unified Soil Classification System. Undocumented fili
material. approximately the upper 2% feet of the site was observed during our exploration. The
undocumented fill consisted of Lean CLAY (CL) with some gravel. Underlying the fill we
encountered Poorly Graded GRAVEL (GP) and alternating layers of SILT (ML), Silty SAND
(SM), and Poorly Graded SAND (SP).

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site
is suitable for the proposed development provided that the recommendations contained in this
report are incorporated into the design and construction of the project. The foundations for the
proposed structure may consist of conventional shallow spread footings founded below the
undocumented fill and entirely on competent, undisturbed native soil, or structural fill. We
recommend that 1GES observe the bottom of the foundation excavations prior to the placement
of structural fill, steel, or concrete to assess any unsuitable soils. If over-excavation is required,
the entire structure should be founded on a minimum of 1 foot of structural fill. All
undocumented fill should be removed beneath footings.

NOTE: The scope of services provided within this report are limited to the assessment of the subsurface
conditions at the subject site. The executive summary is provided solely for purposes of overview and is not
intended to replace the report of which it is part and should not be used separately from the report.

Copyright € 2009 IGES, Inc.



2.6 INTRODUCTION

2.1 PURPOSE AND SCOPE OF WORK

This report presents the results of a geotechnical investigation conducted for the proposed power
distribution upgrade building to be located directly north of Building 1000 South near the
northwest corner of Camp Williams near the border of Sait Lake and Utah Counties in Utah. The
purposes of this investigation were to assess the nature and engineering properties of the
subsurface soils at the site and to provide recommendations for general site grading and the
design and construction of foundations, slabs-on-grade, and conerete flatwork.

The scope of work completed for this study included a site reconnaissance, subsurface
exploration, soil sampling, laboratory testing, engineering analyses, and preparation of this
report. Our services were performed in accordance with our proposal, dated June 2, 2009 and
signed authorization.

The recommendations contained in this report are subject to the limitations presented in the
"Limitations” section of this report (Section 7.1).

2.2 PROJECT UNDERSTANDING AND DESCRIPTION

The location of the proposed power distribution upgrade building is located on the Site Vicinity
Map (Plate A-1). The proposed location for the building is located directly north of Building
1000, southeast of Beef Hollow, and several hundred feet east of SR-68 (Redwood Rd.). The site
is currently undeveloped and covered with gray gravel over fill. The site is relatively flat but
slopes slightly to the north.

We understand that construction of this building will consist of a prefab structure with an

approximate foot print of 61 by 35 feet. The structure is anticipated to be lightly loaded and
require underground utility and instrumentation connections.
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3.6 METHODS OF STUDY

3.1 FIELD INVESTIGATION

As a part of this investigation, near surface soil conditions were explored by excavating two test
pits at the site. A member of our technical staff visually logged soils in the test pits at the time of
excavation in general accordance with the Unified Soil Classification System (USCS). The test
pits were excavated to an approximate depth of 11 feet below the existing site grade. Test pit
logs are included at the end of this report (Plates A-3 thru A-4) and a Key 1o Soil Symbols and
Terminology is also provided as Plate A-5. A discussion of the site conditions is provided in
Section 4.0 of this report.

The test pits were excavated with a Case 580 rubber-tired back hoe. Representative soil samples
were collected and classified by a member of our technical staff. A single, relatively undisturbed
sample was collected with the use of a U-type hand sampler driven by a 2 1b. sledge hammer.
Bulk samples and other disturbed samples were collected and placed in buckets and bags. The

samples were carefully packaged and transported to our laboratory for testing.

3.2 LABORATORY INVESTIGATION

Geotechnical laboratory tests were conducted on selected relatively undisturbed and bulk soil
samples obtained during our field investigation. The laboratory testing program was designed to
evaluate the engineering characteristics of onsite earth materials. Laboratory tests conducted

during this investigation include:

- In situ moisture content and dry density

- Atterberg Limits

- No. 200 Sieve Wash

- Grain Size Distribution

- Direct Shear Test (ASTM D3080)

- Water-soluble sulfate concentration for cement type recommendations

- Resistivity and pH to evaluate corrosion potential of ferrous metals in contact with site

soils

RO1273-002-fnl doc
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The results of some laboratory tests are shown on the test pit logs (Appendix A). The resuits of
all laboratory tests are presented on the test result plates presented in Appendix B (Plates B-1
through B-3) and in the Summary of Laboratory Test Results Table (Plate B-4).

3.3 ENGINEERING ANALYSIS

Engineering analyses were performed using soil data obtained from the laboratory test results
and empirical correlations from material density, depositional characteristics and classification.
Appropriate factors of safety were applied to the results consistent with industry standards and
the accepted standard of care.
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40  GENERALIZED SITE CONDITIONS

4.1 SURFACE CONDITIONS

At the time of our field investigation the site was undeveloped and covered with a [ayer of gray
gravel. The site is relatively flat but slopes slightly down to the north; this area has been used in
the past for the parking of heavy army equipment such as trucks, tanks, and construction

equipment.

4.2  SUBSURFACE CONDITIONS

The subsurface soil conditions were explored at the subject property by excavating two test pits
at the site. Subsurface soil conditions were logged during our field investigation and are included
in the Test Pit Logs in Appendix A at the end of this report (Plates A-3 & A-4). The soil and
moisture conditions encountered during our investigation are discussed below,

4.2.1 Earth Materials

Based on our observations and geologic literature review, the site is underlain by Pleistocene-
aged sand and gravel lacustrine deposits associated with Provo (regressive) phase of the Lake
Bonneville cycle. However, undocumented fill material, approximately the upper 2% feet of the
site was observed during our exploration. The undocumented fill consisted of Lean CLAY (CL)

with some gravel.

Underlying the fill we encountered Poorly Graded GRAVEL (GP) and alternating layers of SILT
(ML), Silty SAND (SM), and Poorly Graded SAND (SP). In TP-1 the Poorly Graded GRAVEL
(GP) underlying the fill extended the entire depth of the test pit. In TP-2, a relatively thin layer
of Poorly Graded GRAVEL (GP) was observed beneath the undocumented fill; a relatively thin
layer of Sandy SIL'T (ML) was observed beneath the Poorly Graded GRAVEL (GP).

The stratification lines shown on the enclosed test pit logs represent the approximate boundary
between soil types (Plates A-3 & A-4). The actual in-situ transition may be gradual. Due to the
nature and depositional characteristics of the native soils, care should be taken in interpolating
subsurface conditions between and bevond the exploration locations.
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4.2.2 Strength of Earth Materials

A Direct Shear Test (ASTM D3080) was performed on a representative soil sample that
classifies as Sandy SILT (ML). The resuit indicated that the sample tested had an internal
friction angle (phi) of 35 degrees with 408 psf cohesion. A summary of the test results are
presented in Appendix B (Plate B-3).

423  Groundwater/Moisture Conditions

Groundwater was not encountered in any of our exploratory test pits for this project. The soil
moisture was described as slightly moist in all of the test pits. The moisture content generally
ranged from 5 to 22% in the native soils observed in the test pits.

Groundwater is not expected to impact construction of the proposed structures. Due to the season
of our investigation (late spring), groundwater levels are expected to be near their seasonal low.
It is our experience that during snowmelt, runoff, irrigation on surrounding properties, high
precipitation events, and other activities, the groundwater level can fluctuate several feet.
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50  GEOLOGIC CONDITIONS

5.1 GEOLOGIC SETTING

The site is located between the elevations of 4,751 to 4,761 feet in the northern portion of Utah
Valley. This valley represents a deep, sediment-filled structural basin of Cenozoic-age flanked
by uplifted blocks; the Wasatch Range on the east, and the Lake Mountains, West Mountain, the
Goshen Hills, and Warm Springs Mountain (the northern end of Long Ridge) to the west
(Machette, 1992; and Hintze, 1980). The Wasatch Range is the easternmost expression of
pronounced Basin and Range extension in north-central Utah. The Traverse Mountains, located
just north of the site, form a prominent salient along the Wasatch Front that separates the basin
into two distinct valleys. This salient is also a structural boundary that divides the Salt Lake City
and Provo segments of the Wasatch Fault Zone. The Traverse Mountains are one of the four
salients that form structural barriers along the Wasatch Fault Zone (Machette, 1992).

The near-surface geology of the Utah Valley is dominated by sediments, which were deposited
within the last 30,000 vears by Lake Bonneville (Scott et al., 1983; Hintze, 1993; Machette,
1992). Lake Bonneville was the largest late Pleistocene lake in western North America. The lake
covered nearly 20,000 square miles of western Utah and portions of southern Idaho and western
Nevada (Gwynn, 1996). At its peak, the lake was approximately 325 miles long, 135 miles wide,
and 1,000 feet deep in some areas. The Bonneville Shoreline represents the highest lake level
(5,090 feet) and formed between 16,000-14,500 years ago (Hintze, 1993). The Provo Shoreline
(4,900 feet) formed between 14,500-12,500 years ago afier the Bonneville flood. The Bonneville
flood occurred approximately 15,000 years ago when Lake Bonneville crested at Red Rock Pass
in Idaho after eroding a natural dam comprised of alluvial fan deposits. Approximately 1,000
cubic miles of water was released causing the lake to drop 300 feet to the Provo Shoreline
(U.S.G.S website, 2003). The main conduit for the Bonneville flood was the Snake River. When
the flood waters reached the Snake River Canyon, they were approximately 350 feet deep and
were flowing at about 70 miles per hour. 1t is estimated that the flood occurred over a period of a
couple weeks until it reached the Provo Level. Once at the Provo level, the lake slowly receded,
due to changes in Earth’s climate. The climate slowly warmed and became drier, causing the
remaining water to evaporate over time. As the lake slowly receded, streams began to incise the
Jarge deltas that had formed at the mouths of major canyons along the Wasatch Range; the
eroded material was deposited in shallow lakes and marshes in the basin and in a series of
recessional deltas and alluvial fans. Sediments toward the center of the valley are predominately
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deep-water deposits of clay, silt and fine sand. However, these deep-water deposits are in places
covered by a thin post-Bonneville alluvial cover.

Surface sediments at the subject site are mapped as upper Pleistocene lacustrine deposits of sand
and gravel (Qlgp) related to the Provo (regressive) phase of the Lake Bonneville cycle (Biek,
2005). These sediments were formed as a result of highly fractured bedrock exposed to wave
action associated with Lake Bonneville. Strong persistent waves approached from the north-
northwest, causing north-south longshore sediment transport (Schofield et al., 2004). These
northerly winds were generated by the high atmospheric pressure cell associated with the
continent ice sheet (Jewell, 2007). As such, the North American jet stream is believed to have
been south of Lake Bonneville as recently as 12.000 vears ago (Jewell. 2007).

5.1.1  Geologic Units

Quaternary Lacustrine Deposits —~ Bonneville Lake Cycle

Qlep (Upper_Pleistocene): Quaternary Lacustrine Deposits ~ Bonneville Lake Cycle.

Moderately to well-sorted, moderately to well-rounded, clast supported gravel and sand:
typically thin to thick bedded with some interbedding of beds (Bick. 2005). Also is locally
partially cemented with calcium carbonate, contains gastropods in sandy lenses, and forms well-
developed wave-cut or wave-built terraces. Thickness varies from 0 to 300 feet.

52 SEISMICITY AND FAULTING

An active fault is defined as a fault that has moved within the Holocene (approximately 10,000
ybp). There are no known active faults that pass under or immediately adjacent to the site (Black
et al., 2003). The Jordan Narrows fault has been inferred to directly lie approximately 0.4 miles
west of the site (Biek, 2003). This fault is not considered active because it is not known to offset
Quaternary sediments. The site is located approximately 6 miles north of the active Utah Lake
faults and folds. These features are poorly understood northeast- to northwest-trending faults and
folds located beneath Utah Lake and are reported to have been active in the past 15 ka (Black et
al.. 2003). These structures were identified from seismic reflection data and appear 1o be
offsetting latest Pleistocene to Holocene sediments. The slip rate is estimated to be 0.2-Imm/yr
and dip direction is east and west {Black et ai., 2003).

The site is also located approximately 3% miles west of the Provo segment of the Wasatch Fault
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Zone. The Wasatch Fault Zone is a series of normal faults that mark the eastern boundary of the
Intermountain Seismic Belt (ISB) through northern and central Utah. The Wasatch Fauit Zone is
comprised of ten discrete north-south trending segments totaling 342 kilometers in length that
extend southward from Malad City, ldaho to Fayette, Utah (Black et al.,, 2003). Each fault
segment is believed to be independent from the other segments. As a result, no fault rupture is
likely to occur along all of the segments of the Wasatch Fault Zone during a single event
(Hintze, 2005). The Provo segment is one of the longest (70 km) and most active segments of the
Wasatch Fault Zone (Machette, 1992). The most recent earthquake to date along the Provo
segment of the Wasatch Fault Zone occurred approximately 600 years ago (Hintze, 2005). The
Provo segment dip direction varies from 58° to 79°W and its slip rate is estimated to be 1-5
mm/yr (Black et al.. 2003). Analyses of ground shaking hazard along the Wasatch Front suggests
that the Wasatch Fault Zone is the single greatest contributor to the seismic hazard in Utah
Valley region.

Using the criteria outlined in the 2006 IBC, the maximum considered earthquake (MCE) ground
motion is taken as that motion represented by an acceleration response spectrum having a 2%
chance of exceedance within a 30-year period (Section 1613.5). This hazard was assessed for the
site using the Java Application Ground Motion Parameter Calculator — Version 5.0.9 developed
by the USGS located on their website at http://earthquake.usgs.gov/research/hazmaps/design/,
which correlates with the International Building Code (2006 IBC) seismic hazard maps. This
program, as with the IBC maps. is used to develop the probabilistic spectral accelerations
corresponding to MCE seismic hazard level for rock-like conditions. To account for site soil
effects, site coefficients (F, and F,) were used to attenuate the rock-based spectral acceleration
values. Based on our observations of soils at the site, it is our opinion that the soils at this site are
representative of a “stiff soil” profile; best described by 1BC Site Class D with F; and F, values
of 1.05 and 1.54, respectively. From these procedures the MCE PGA was established to be
0.47g. The MCE and Design response spectrum are presented on Plate C-1 in Appendix C. The
following table presents response accelerations for 0.2 and 1.0 second periods.
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MCE Seismic Response Spectrum Spectral Acceleration
Values *

Site Location:
Latitude = 40.4382° N
Longitude = ~111.9284° W

Site Class D Site
Coefficients:
F,= 1.05
F,= 1.54

Spectral Period {sec)

Response Spectrum
Spectral Acceleration (g)

0.200

1179

1.000

0.705

#2006 IBC recommends scaling the MCE values by 2/3 to
obtain the design spectral response acceleration values.

53  OTHER GEOLOGIC HAZARDS

Geologic hazards can be defined as naturally occurring geologic conditions or processes that
could present a danger to human life and property. These hazards must be considered before
development of a site. There are several hazards in addition to seismicity and faulting that may
be present at the site, and which should be considered in the design of critical facilities such as
water tanks and structures designed for human habitation. The other geologic hazards considered
for this site are liquefaction and landslide. A complete list of potential geologic hazards is
included in the Summary of Geologic Hazards Table in Appendix C of this report (Plate C-2).

5.3.1 Liquefaction

Certain areas within the Intermountain region possess a potential for liquefaction during seismic
events. Liquefaction is a phenomenon whereby loose, saturated, granular soil deposits lose a
significant portion of their shear strength due to excess pore water pressure buildup resulting
from dynamic loading, such as that caused by an earthquake. Among other effects, liquefaction
can result in densification of such deposits causing settlements of overlying layers after an
earthquake as excess pore water pressures are dissipated. The primary factors affecting
liquefaction potential of a soil deposit are: (1) level and duration of seismic ground motions; (2)
soil type and consistency; and (3) depth to groundwater.

Referring to the map titled "Swrface Rupture Liquefaction Potential Special Study Areas, Salt
Lake County” dated March 2002 and published by the Salt Lake County Public Works
Department, the subject site is located within an area currently designated as "very low" for
liquefaction potential. “Very low” liquefaction potential means that there is a less than 5%
probability of having an earthquake within a 100-year period that will be strong enough to cause
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liguefaction.

5.2.2 Landslides

There are several types of landslides that should be considered when evaluating geologic hazards
at a site. These include shallow debris slides, deep-seated earth or rock slumps and earth flows.
These landslide types can be described as being older, younger. or historical. This division is
based on the degree to which the characteristic features of these landslides are preserved.
Historical landslides are characterized by hummocky topography, numerous internal scarps, and
chaotic bedding, as well as more recent evidence such as tilted trees, fresh scarps, and damaged
roads, utilities, or other structures. The characteristics of younger landslides are similar to those
of historic landslides but do not appear to be as recent. The characteristic features of older

landslides are morphologically subtle and sometimes indistinguishable.

None of these landslide types are reported at the site, and none were observed during our field
investigation. However, several historically active slides have been mapped approximately 2
mile northeast of the site along the Jordan River (Harty, 1992). All of these slides are relatively
small and appear to be in lacustrine gravel and sand deposits associated with the Provo Level of

Lake Bonneville.

It should be noted that the absence of the geomorphic expression of landslides does not preclude
the existence of landslides on the site. Furthermore, it should be noted that the evaluation of
landslides in this report is based on literature review and cursory site observations only. This
section addresses potential existing landslides and should not be construed to be an evaluation
of on-site slope stability, either surficial or deep-seated, which is a different subject and is

beyond the scope of our services.
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6.6  ENGINEERING CONCLUSIONS AND RECOMMENDATIONS

6.1 GENERAL CONCLUSIONS

Based on the subsurface conditions encountered at the site, it is our opinion that the subject site
is suitable for the proposed development provided that the recommendations contained in this
report are incorporated into the design and construction of the project. The foundations for the
proposed structure may consist of conventional shaliow spread footings founded below the
undocumented fill and entirely on competent, undisturbed native soil, or structural fill. We
recommend that IGES observe the bottom of the foundation excavations prior to the placement
of structural fill, steel, or concrete to assess any unsuitable soils. If over-excavation is required,
the entire structure should be founded on a minimum of 1 foot of structural fill. Undocumented
fill material (approximately the upper 2% feet on the site) was observed during our exploration.
This fill material was encountered in both test pits. All undocumented fill should be removed

heneath footings.

If subsurface conditions other than those described herein are encountered during construction or
if design and layout changes are initiated, IGES, Inc. must be informed so that our

recommendations can be reviewed and revised as changes or conditions may require.

The following sub-sections present our recommendations for general site grading, design of
foundations, slabs-on-grade, lateral earth pressures, and soil corrosion.

6.2 EARTHWORK

Prior to the placement of foundations, general site grading is recommended to provide proper
support for foundations, exterior concrete flatwork, and concrete slabs-on-grade. Site grading is
also recommended to provide proper drainage and moisture control on the subject property and
to aid in preventing differential settlement of foundations as a result of variations in subgrade

moisture conditions.

6.2.1 General Site Preparation and Grading

Below proposed structures, fills, and man-made improvements, all undocumented fill should be
removed. Any existing utilities should be re-routed or protected in-place. The exposed native
soils should then be proof-rolled with heavy rubber-tired equipment such as a scraper or loader.

]
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Any soft/loose areas identified during proof-rolling should be removed and replaced with

structural fill as described in Section 6.2.4 of this report.

6.2.2 Excavations

If soft. loose, or otherwise deleterious earth materials such as undocumented fill are encountered.
these soils may require over-excavation and subsequent replacement with structural fill as
recommended in Section 6.2.4. If required, the excavations should extend a minimum of | foot
laterally for every foot of depth of over-excavation. Excavations should extend lateraily at feast

two feet beyond slabs-on-grade and pavements.

6.2.3 Excavation Stability

The contractor is responsible for site safety, including all temporary trenches excavated at the
site and design of any required temporary shoring. The contractor is responsible for providing
the "competent person” required by Occupational Safety and Health Administration (OSHA)
standards 1o evaluate soil conditions. Soil types are expected to consist primarily of Type C soils
(sandy soils). Close coordination between the “competent person” and IGES, Inc. should be
maintained to facilitate construction while providing safe excavations.

Based on OSHA guidelines for excavation safety, trenches with vertical walls up to 5 feet in
depth may be occupied. Where very moist soil conditions are encountered, or when the trench is
deeper than 5 feet. we recommend a trench-shield or shoring be used as a protective system to
workers in the trench. Sloping the sides at one and one half horizontal to one vertical (1.5 H:1V)
in accordance with OSHA Type C soils may be used as an alternative to shoring or shielding.

6.2.4  Structural Fill and Compaction

All fill placed for the support of structures, flatwork or pavements, should consist of structural
fill. Structural fill may consist of excavated onsite soils having an Expansion Index less than 20.
Material not meeting the aforementioned criteria may be suitable for use as structural fill;
however, such material should be evaluated on a case-by-case basis and should be approved by
IGES prior to use. In all cases, structural fill should be free of vegetation and debris, and contain

no rocks larger than 4 inches in nominal size (6 inches in greatest dimension),

All structural fill should be placed in maximum 6-inch loose lifts if compacted by small hand-
operated compaction equipment. maximum 8-inch loose lifts if compacted by light-duty rollers,
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and maximum [2-inch loose lifts if compacted by heavy duty compaction equipment that is
capable of efficiently compacting the entire thickness of the lifi. We recommend that all
structural fill be compacted on a horizontal plane, unless otherwise approved by IGES. Structural
fill placed beneath footings and pavements should be compacted to at least 95 percent of the
MDD as determined by ASTM D-1557. The moisture content should be at or slightly above the
OMC for all structural fill. Prior to placing any fill, the excavations should be observed by IGES
to assess that unsuitable materials have been removed. In addition, proper grading shouid
precede placement of fill. as described in the General Site Preparation and Grading subsection of

this report.

We recommend that all utility trenches backfilled below pavement sections, curb and gutter and
concrete flatwork, should be backfilled with structural fill compacted to at least 95 percent of the
MDD as determined by ASTM D-1557. All other trenches, including landscape areas, should be
backfilled and compacted to approximately 90 percent of the MDD (ASTM D-1557).

Specifications from governing authorities having their own precedence for backfill and
compaction should be followed where more stringent.

6.3  FOUNDATIONS

Based on our field observations and laboratory data, the proposed structures may be founded
below the undocumented fill and directly upon relatively undisturbed, competent native soils.
We recommend that 1GES observe the bottom of the foundation excavation prior to the
placement of structural fill, steel or concrete to identify any unsuitable soils. If over-excavation
is required, the entire structure should be founded on a minimum of 1 foot of structural fill.

If required, all fill beneath the foundations should be placed and compacted in accordance with
our recommendations contained in Section 6.2.4 of this report. Shallow spread footings
constructed entirely on competent relatively undisturbed native soil or entirely on a minimum of
] foot of structural fill over competent relatively undisturbed native soil may be proportioned
utilizing a maximum net allowable bearing pressure of 2,500 pounds per square foot (psf) for
dead load plus live load conditions.

All foundations exposed to the full effects of frost should be established at a minimum depth of

30 inches below the lowest adjacent final grade. Interior footings, not subjected to the full effects
of frost (i.e.. a continuously heated structure), may be established at higher elevations, however,
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a minimam depth of embedment of 12 inches is recommended for confinement purposes. The
minimum recommended footing width is 24 inches for continuous wall footings (if any) and 36

inches for isolated spread footings.

6.4  SETTLEMENT

Static settlement of properly designed and constructed conventional foundations, founded as
described above, are anticipated to be on the order of | inch or less. Differential settlement is
expected to be half of total settlement over a distance of 30 feet.

6.5 EARTH PRESSURES AND LATERAL RESISTANCE

Lateral forces imposed upon conventional foundations due to wind or seismic forces may be
resisted by the development of passive earth pressures and friction between the base of the
footing and the supporting soils. In determining the frictional resistance against concrete, a
coefficient of friction of 0.40 for sandy soils should be used.

Ultimate lateral earth pressures from natural soils and granular backfill acting against retaining
walls and buried structures may be computed from the lateral pressure coefficients or equivalent
fluid densities presented in the following table:

Level Backfill
Condition Lateral Equivalent
Pressure Fluid Density
Coefficient (pef)
Active (K;) 0.31 40
At-rest (K) 0.5 60
Passive (Kp) 3.3 400

These coefficients and densities assume no buildup of hydrostatic pressures. The force of the
water should be added to the presented values if hydrostatic pressures are anticipated. Clayey
soils drain poorly and may swell upon wetting, thereby greatly increasing lateral pressures acting
on earth retaining structures; therefore, clayey soils should not be used as retaining wall backfill.
Backfill should consist of either native granular soil or sandy imported material with an

Expansion Index (El) less than 20.

A
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Walls and structures allowed to rotate slightly should use the active condition. If the element is
constrained against rotation, the at-rest condition should be used. These values should be used
with an appropriate factor of safety against overturning and sliding. A value of 1.5 is typically
used. Additionally, if passive resistance is calculated in conjunction with frictional resistance,

the passive resistance should be reduced by %

6.6  CONCRETE SLABS-ON-GRADE CONSTRUCTION

To minimize settlement and cracking of slabs, and to aid in drainage beneath the concrete floor
slabs, all concrete slabs should be founded on a minimum 6-inch layer of compacted gravel
overlying competent native earth materials or structural fill. The gravel should consist of free
draining gravel or road base with a 3/4-inch maximum particle size and no more than 5 percent
passing the No. 200 mesh sieve. The layer should be compacted to at least 95 percent of the
MDD as determined by ASTM D-1557. Other earth materials not meeting the criteria above may
be suitable for construction; alternate materials should be evaluated on a case-by-case basis and
should be approved by IGES.

All concrete slabs should be designed to minimize cracking as a result of shrinkage.
Consideration should be given to reinforcing the slab with a welded wire fabric, re-bar, or fiber-
mesh. Slab reinforcement should be designed by the structural engineer. We recommend that
concrete be tested to assess that the slump and/or air content is in compliance with the plans and
specifications. 1f slump and/or air content are beyond the recommendations as specified in the
plans and specifications, the concrete may not perform as desired. We recommend that concrete
be placed in general accordance with the requirements of the American Concrete Institute (ACI).

A moisture barrier (vapor retarder) consisting of 10-mil thick Visqueen (or equivalent) plastic
sheeting should be placed below slabs-on-grade where moisture-sensitive floor coverings or
equipment is planned. Prior to placing this moisture barrier, any objects that could puncture it,
such as protruding gravel or rocks, should be removed from the building pad. Alternatively, the

building pad may be covered by two inches of clean sand.

6.7 MOISTURE PROTECTION AND SURFACE DRAINAGE

It is important that moisture not be allowed to infiltrate into the soils in the vicinity of the
foundations. As such, design strategies to minimize ponding and infiltration near the proposed
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facility should be implemented. We recommend that hand-watering, desert landscaping, or
Xeriscape be considered within 3 feet of the foundations. We further recommend roof runoff
devices be installed to direct all runoff a minimum of 10 feet away from structures or to storm
water runoff areas. Additionally, the ground surface within 10 feet of the structures should be
constructed so as 1o slope a minimum of five percent away. Alternatively. if the perimeter of the
building (within 10 feet of the structure) is covered with a relatively impermeable covering such
as asphalt or concrete pavement, a minimum slope of 1% is recommended. Pavement sections
should be constructed to divert surface water off of the pavement into storm drains. Parking
strips and roadway shoulder areas should be constructed to prevent infiltration of water into the

areas surrounding pavement.

6.8  PRELIMINARY SOIL CORROSION POTENTIAL

Laboratory test results indicate that near surface native soils tested have a soluble sulfate content
of 41 ppm. Based on this result, the soils are classified as having a low potential for sulfate
attack with concrete, We anticipate that conventional Type I/l cement can be used for all of the

concrete placed at the site.

To evaluate the corrosion potential of ferrous metal in contact with onsite native soil, a
representative soil sample was tested in our soils laboratory for soil resistivity (AASHTO T288).
soluble chloride content, and pH. The tests indicated that the onsite soil tested has a minimum
soil resistivity of 388 OHM-cm. a soluble chloride content of 760 ppm, and a pH of 7.9. Based
on this result. the onsite native soil is considered very corrosive to ferrous metal. Consideration
should be given to retaining the services of a qualified corrosion engineer to provide an
assessment of any metal in contact with existing site soils, particularly ancillary water lines.

reinforcing steel. and valves.
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70  CLOSURE

7.1 LIMITATIONS

The recommendations contained in this report are based on our limited field exploration.
Jaboratory testing, and understanding of the proposed construction. The subsurface data used in
the preparation of this report were obtained from the explorations made for this investigation. It
is possible that variations in the soil and groundwater conditions could exist between the points
explored. The nature and extent of variations may not be evident until construction occurs. 1f any
conditions are encountered at this site that are different from those described in this report. we
should be immediately notified so that we may make any necessary revisions to
recommendations contained in this report. In addition, if the scope of the proposed construction
changes from that described in this report. IGES should be notified.

This report was prepared in accordance with the generally accepted standard of practice at the
time the report was written. No warranty, expressed or implied, is made.

It is the Client's responsibility to see that all parties to the project including the Designer,
Contractor, Subcontractors, etc. are made aware of this report in its entirety. The use of
information contained in this report for bidding purposes should be done at the Contractor's

option and risk.

7.2 ADDITIONAL SERVICES

The recommendations made in this report are based on the assumption that an adequate program
of tests and observations will be made during construction. IGES staff should be on site to verify
compliance with these recommendations. These tests and observations should include, but not
necessarily be limited to, the following:

* Observations and testing during site preparation, earthwork and structural fill placement.
e Observation of foundation soils to assess their suitability for footing placement.

s Observation of soft/loose soils over-excavation.

¢ Observation of temporary excavations and shoring.

s Consultation as may be required during construction.

» Quality control and observation of concrete placement.
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We also recommend that project plans and specifications be reviewed by us to verify
compatibility with our conclusions and recommendations. Additional information concerning the
scope and cost of these services can be obtained from our office.

We appreciate the opportunity to be of service on this project. Should you have any questions
regarding the report or wish to discuss additional services, please do not hesitate to contact us at
your convenience at (801) 748-4044.
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eppree fractinn iﬁ%g@fbsﬁ-ﬂ“ﬁ*@ﬁﬁ\’ﬁ@“—? WEAKELY CRUMBLES OR BREAXS WITH HANDLING OR SLIGHT FINGER PRESSURE
i smalier than i osm =
s #45 sigvel SANGS WITH | MODERATELY CRUMBLES OR BREAKS WITH CONSIDERARLE FINGER PRESSURE
OVER 12% FINES § = §
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SANL-GRAVEL CLAY METURES
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SUMMARY OF LABORATORY TEST RESULTS TABLE
17800 South Camp Williams Rd., Riverton, Utah

Geotechnical Investigation
SAMPLE T T T

Project Number: 81273001

1.5 7.9 Fill - Lean CLAY with gravel (CL)
TP-11 5 4.6 | 61731305 7.8 Poorly Graded GRAVEL with sand (GP)
6 5.4 Poorly Graded GRAVEL with sand (GP)
3.5 |83.8] 223 NP { NP [408] 35760 41 [388|7.9 Sandy SILT with trace gravel (ML)
TP-21 7 13 34.7 Silty SAND with trace gravel (SM)
10 7.2 4.3 Poorly Graded SAND (SP)
Plate
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SITE GROUND MOTION [IBC SECTION 1613]

Praject: Camp Wiliams Number: 81273-002
Latitude = 40,4383 Date: 6/19/09
Logitude =  -111.9283 By: CLE
Ss=| 1122 He) The mapped spectral accleration for short periods [1613.5]
S.=| 0457 Hg) The mapped speciral accleration fora |-second period
Site Clags = Table 16.13.52
Fa= 105 Table 1613.5.3(1)
Fv= 1.54 Table 1613.5.322)
Sug= 1179 Sye = Fa*Ss *The maximum considered E.Q. spectral resonse accelerations
Sy = 0705 Spn = Fv*s5; for shost and 1-second perieds [1613.5.3]
MCE/PGA= 0472 0.4%8,¢ 1in accordance with 1862.2.7 |
Spy=  0.786 Sps = 273 S *The design spectral response acceleration
Spi= 0470 Spr = 273%5,, at short and 1-second periods
To= 0,120 To=0.2%5,/ S
.= 0598 T, = 858 C
AT = Time step for diagram
| Sa Sz (MCE)}
Response Spectrums {sec) {g) (g)
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- L .
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SUMMARY OF GEOLOGIC HAZARDS
Camp Williams Springville, Utah Project Number #1273-002
Hazard Rating”

Hazard Further Study Recommended®*

Not Assessed I Probable | Possible | Unlikely

Earthquake
Ground Shaking X See Geotechnical Report

Surface Fauiting X

Tectonic Subsidence X

Liquefaction X X See Geotechnical Report
Slope Stabiiity X

>

Flooding {Including Seiche)

Slope Failure
Rock Fall
Landstide
Debris Flow

R

i

Avatanche

Problem Soils

Collapsible
Soluble

Expansive

Organic

PR R

Piping

Non-Engineered Fill X See Geotechnical Report

Ercsion

Active Sand Dune

Mine Subsidence
Shallow Bedrock

R R I

Shallow Groundwater

Flooding

Streams

Alluvial Fans

Lakes

Dam Failure
Canals/Ditches
Radon X

* Hazard Ratng -

ot assessed - report docs not consider this hazard and no inference is made as to the presence or absence of the hazard at the site

Probable -Evidence is srong thal the hazard exists and mitigation measeies should be taken

Possibic - hazard may exist. hut the evidente is cquivocal. based only on thearenical studies, o was not observed and furthes study s necessary s noted
Unlikely - o evidence was found to mndicate thal the hazard is present. hazard not known or suspected 1o be present

PR LA B B

Further Study -
£ - peotechnical engincering, H - hudrologic. A - Avalanche. (- Additional detatied peologic bazard study out of the scope of this study
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et

It is approximately 10 miles from Redwood Rd via a graded gravel road.

All asphalt and or concrete must be disposed of off the installation.
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