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Summary of Investigations at the Whiterocks State Fish Haichery

From July 2003 to March 2005, hydrologic and water-quality data were collected from springs,
wells, and surface-water sites at and in the vieinity of the Whiterocks State Fish Hatchery. These sites
included several springs that supply water to the hatchery, a shallow observation well drilled on the
hatchery property, springs on the adjacent Ridley praperty, sites on the Uinta and Whiterocks Rivers, and
sites on Farm Creek and Farm Creek canal. Data include results of analysis for major-ion chemistry
including dissolved-solids concentrations, and isotopic analyses for oxygen-deuterium, sulfur-35, and
tritiurn. Isotope analyses were used to help determine possible sources and age of the water from the
hatchery springs. On the basis of results of major-ion analysis of the spring waters, water from all of the
springs is a calcium-magnesium bicarbonate type, Water from the hatchery springs is very similar
chemically, and likely originates from the same source(s). However, measurable but slight variations in
specific conductance (a surrogate for dissolved-solids concentration) were noted from spring to spring,
indicating variations in ground-water chemisiry or along flowpaths prior to discharging.

Field measurements of water temperature and specific conductance also were made to help
determine the relation (response) between flow of the hatchery springs and water that is used for irrigation
north of the hatchery. Specific conductance of water from the hatchery springs generally ranged between
360 and 440 microsiemens/cm and temperature of water ranged between 10 and 12 degrees Celsius.
Specific conductance of water used for irrigation however, is very low because it originates from the
Whiterocks River. Values of specific conductance of the spring water show a weak inverse relation to
discharge. The gradnal increase in specific conductance with a decrease in discharge probably reflects an
increasing component of older ground water to the springs. Likewise, a decrease in specific conductance
with an increase in discharge suggests an input of lower dissolved-solids concentration water, such as that
used for #rrigation from Farm Creek canal.

Daily measurements of springflow at Whiterocks hatchery were obtained from records at the
Division of Wildlife Resources. Stage measurements are taken at the large flume installed just below the
outflow from the hatchery and converted to units of flow in cubic feet per second. Daily measurements of
flow in Farm Creek canal were obtained from the Bureau of Indian Affairs in Ft. Duchesne. These values
are obtained from stage measurements at a flume located a short distance downstream from where water
is diverted into the canal from the Whiterocks River. Pertodic measurements of flow using a pygmy meter
also were taken at Farm Creek spring, Ridley spring, Farm Creek bridge (Elkhorn), and Farm Creek canal
at the highway. These measurements were taken to determine the relations, if any, between flow and
irrigation north of the hatchery and variations in springflow in the Whiterocks haichery area.

A comparison also was made between flow in Farm Creek canal and variations in springflow at
the hatchery during the 2003 and 2004 irrigation seasons. Water is lost through the bottom of the canal
and is also parceled out to various water users immediately north of the hatchery for irrigation. The exact
distribution of water from the canal to various parcels of land (in terms of time and location} in relation to
effects on springflow is diffieult to determine with accuracy. Nonetheless, there appears to be a delay or
lag between flow in the canal (and hence, the amount used for irrigation) and changes in springflow at the
hatchery. The response of the spring with respect to the period of peak flow, to the period of peak flow in
the canal does not appear to be immediate and may be in the range of 1 to 2 months. A plot of springflow
for the period January 2003 through May 2005 also indicates that peak springflow at the hatchery
oceurred in October 2003 and September 2004, substantially later than the snowmelt runoff period.

A dye-tracer study was conducted in 2004-2005 to determine the relation between water in 2
ditch immediately northwest of the hatchery and springs at the hatchery. All of the water in ditches north
of the hatchery originates from the Whiterocks River via Farm Creek canal. Fluorescein dye was inj ected
on August 13, 2004 about 3,000 feet north of the hatchery in a ditch that runs along the west side of the




hatchery. Streamflow in the ditch began to noﬁceabiy lose into the sireambed just above the northern

- boundary of the hatchery and near an old log cabin that is located by the ditch. During the tracer test, two

autosamplers were installed at the hatchery - one above the culvert (intake) to the hatchery in the stream
just north of the monitoring wells, and one just above the large flume at the outflow from the hatchery.
Samples also were collected manually from the outflow from the adjacent wetlands (Ridley spring) and
from springs rising in the streambed of Farm Creek, farther to the west. In addition, activated charcoal
samples for passive adsorption of the dye were placed in all of the springs.

Results of the tracer test indicate that no dye was recovered from any of the water samples from
either of the autosamplers at the hatchery. In addition, none of the charcoal samples from the hatchery
showed any indication of dye. Water and charcoal samples collected from Farm Creek spring also did not
show any indication of dye. However, water samples and all of the charcoal samples collected from
Ridley spring were positive. Dye was recovered on charcoal samples collected on 8/21, 8/29, 5/12
(peaked), and was still recovered on sarnples collected on February 28, 2005, although by this time, the
spring had stopped flowing.

'On the basis of the dye tracer study, it appears that water losing in the ditch just north of the
hatchery moves underground for only a short distance before coming bhack to the surface in the wetland
area just west of where the springs that supply the hatchery are located. Water that is moving through this
wetland area eventually merges together just west of the hatchery, on the Ridley property. Although the
dye initially arrived within about & days, it appears that it took several months to work its way through the
underground-overland flow system. It doesn't appear that the ditch loses much, if any, water as it runs
past the hatchery on the west side, because no dye was detected in water at the hatchery outflow. Also,
this is probably a gaining (not losing) area for ground water. A tracer test was not conducted from the
diversion ditch that runs onte the hatchery property from the northeast (north of the residences). At the
time of the study, water was not diverted into this ditch because of construction on the well by the house.
Water that is diverted into this ditch for irrigation above the hatchery springs may discharge from the
springs. About 4 miles north of the hatchery near Elkhorn, Farm Creek also was noted to completely lose
into its streambed, and during the study, the channel was generally dry between this area and where Farm
Creek spring rises in the channel west of the hatchery. Although this siream may be a possible source of
recharge to the hatchery springs, it was not feasible to conduct a tracer study from Farm Creek due to the
long distance and potentially long ground-water travel times involved. In addition, delta deuterium/delia
oxygen-18 ratios in water from Farm Creek are substantially different from those in water from the
hatchery springs, suggesting that this creek may not be a source of water to the springs.

Other evidence indicating that at least some of the water from the hatchery springs may be
relatively young (geologically) is provided by age-dating isotopes. Sulfur-35 occurs in precipitation such
as snowmeilt and has a radioactive half-life of about 87 days. Consequently, any detectable concentration
of this isotope in ground water indicates that residence time is relatively short (several months to less than
1 year). Samples from the hatchery spring (composite) generally had concentrations of sulfur-35 that
indicate water older than the Iast couple of years. Only one sample had a detectable concentration of
sulfur-35,; indicating an influx of water less than 1 year old and presumably from the preceding snowmelt
runoff cycle. Interestingly, this sample was collected in November, further suggesting a lag between

- springflow-and recharge to the ground-water system. In addition; a tritium (half-life of 12.3-years since

atmospheric nuclear testing during the 1960s) sample collected from the hatchery (main spring) also
indicates that a component of water to the spring is younger than about 40 years. Several samples also
were collected for chlorofluorocarbons (CFCs), a common component of refrigerants until the 1990s, at
which time substantial reductions in discharge to the atmosphere (and hence, to ground-water systems)
occurred. Detectable concentrations of these compounds in water from two of the hatchery springs
indicate that water discharging from these springs at the end of 2004 may have entered the ground-water
system since the mid 1980s.
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Location of monitoring sites in the Whiterocks Hatchery area
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Whiterocks spring (main)
‘Whiterocks spring (east pipe)
Whiterocks spring (west pipe)
Whiterocks spring (left branch)
Whiterocks spring (composite)
Whiterocks spring outflow (flume)
Ridley spring (outflow)

Farm Creek spring (source)

Farm Creek spring (monitoring site)
Farm Creek at flume

West ditch at flume (injection site)
West ditch at highway

West ditch at fenceline (losing reach)
West ditch by hatchery

Farm Creek canal at highway
Farm Creek bridge (Elkhorn)
Farm Creek below stream gage
Farm Creek canal flume (lower)
Whiterocks River at bridge

Uinta River at bridge

Symonds well

Hatchery monitoring well #3

402911
4029 10
4029 10.5
402911
4029 06.5
4028 55
402907

4029 24.5

4029 17

4029 09
402935.5
4029 23
4029 13.5
40 29 06.5
403110
40 32 56
4033 41.5
4032 47
403200
403145
40 30 54

4029 06

109 57 22
1095722
109 57 22.5
109 57 25.5
109 57 19.5
109 57 14
109 57 29
109 57 43
109 57 38
109 57 31.5
109 57 38.5
109 57 31
109 57 27
109 57 22.5
109 57 12
109 57 25
109 57 33
109 55 27
109 55 23
11003 03
109 57 15

109 5720

U(B-1N-1W)14adb-S1
U(B-1N-1W)14adb-S2
U(B-1N-1W)14adb-S3
U(B-1N-1W)14adb-S4
U(B-1N-1W)14add-S1
U(B-1N-1W)14daa-S1
U(B-1N-1W)14adc-S1
U(B-1N-1W)14abb-S1
U(B-1N-1W)14abd-S1
U(B-1N-1W)14aca
U(B-IN-1W)11dca
U(B-1N-1W)14aba
U(B-1N-1W)14aac
U(B-1N-1W)14adc
U(B-1N-1W)1bbb
U(BéN-'lW)dec
U(B-2N-1W)23aba
U(A-2N-1E)30abc
U(A-2N-1E)31aba
U(B-2N-2W)36adb
U(B-1N-1W)2ada-1

U(B-1N-1W)14add-1
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Field water-quality parameters and discharge for monitored sites in the
: Whiterocks Hatchery area

Specific Water
Site Map conductance temperature Discharge

Date-time No. |(microsiemens/cm)! (degrees C) pH (cubic feet/sec)
Whiterocks spring (main) 1
7/10/2003 1800 423 10.9 7.3 1
B/21/2004 —--- 395 11.6 7.3 1-1.5
8/29/2004 --—- 390 11.7
2/28/2005 1630 419 10.1
Whiterocks spring {east pipe) 2
7/10/2003 2015 - 419 10.9 7.2
9/12/2004 1730 403 11.2
2/28/2005 1650 410 10.4 10-15 gal/min
2/28/2005 1715 416 10.2 10-15 gal/min
Whiterocks spring (west pipe) 3
7/10/2003 2000 413 10.8 7
Whiterocks spring {left branch) 4
B/21/2004 -~~~ 387 12.2 7.4 0.25
Whiterocks spring (composite)} 5
11/26/2003 1230 386 10.4 7.5
12/03/2003 1310 367 10.1 7.5
4/29/2004 1030 428 8.9 7.5
6/29/2004 2600 428 11,2 7.4
8/13/2004 2130 409 11.9 7.5
8/29/2004 1700 397 12.1
9/12/2004 1600 395 12.1
2/28/2005 1600 427 10
Whiterocks spring outflow (flume) 6 Total springflow

_ {see table)

Ridley spring {outfiow) 7 '
6/30/2004 1115 426 14 7.9 <1
8/13/2004 1415 384 20.7 7.9 0.5
8/29/2004 1900 385 1B.2
9/12/2004 1940 394 16.2 0.71
2/28/2005 1750 No flow




Field water-quality parameters and discharge for monitored sites in the
Whiterocks Hatchery area

Specific Water
Site Map conductance temperature Discharge
Date-time No. [{microsiemens/cm); (degrees C) pH (cubic feet/sec)
Farm Creek spring g
12/03/2003 1450 540 9.1 7.6 <1
4/29/2004 1315 591 B.3 0.25
6/30/2004 1145 561 10.3 7.4 1.5-2
8/13/2004 1910 561 11.2
8/29/2004 1920 565 11,7
9/12/2004 1920 564 11.4
2/28/2005 ---- 569 8.6 1.2
Farm Creek at flume 10
4/29/2004 -——- 456 10.5
9/12/2004 1915 2.04
2/28/2005 ---- 445 9.8 1.5
West ditch at flume i1
{injection site)
8/13/2004 1530 0.5
8/14/2004 0730 1
West ditch at highway 12
8/13/2004 1530 No fiow
8/25/2004 2100- 51 1
9/12/2004 2100 1.04
Waest ditch at fenceline 13
(losing reach)
8/13/2004 2030 <5 gal/min
8/21/2004 ---- 430 (?) 14.8 7.5 0.25
West ditch by hatchery 14
8/21/2004 1440 0.25
8/29/2004 1740 0.5
9/12/2004 2030 60 15.3 0.5
Farm Creek canal at highway 15
4/29/2004 1515 5.77
6/30/2004 1345 37 14,1
9/12/2004 1445 5




Field water-quality parameters and discharge -for monitored sites in the
Whiterocks Hatchery area

Specific Water
" Site Map conductance temperature Discharge

Date-time Na. |(microsiemens/cm)| (degrees C) pH (cubic feet/sec)
Farm Creek bridge (Elkharn) 16
7/11/2003 1400 1
11/26/2003 1010 480 8.1 1.39
12/02/2003 1600 455 3.7 8.1
6/29/2004 1715 610 15.4 8.2 0.5
Farm Creek below stream gage 17
4/28/2004 1530 320 8.9 8.3 3-3.5
Farm Creek canal flume (lower) 18
4/28/2004 ~-~-- 57 9.2 7.6
4/29/2004 --— 7.79
Whiterocks River at bridge 19
11/25/2003 1720 77 4 7.4
12/2/2003 1530 68 0.3 7.4
4/28/2004 1600 59 9.9 7.8
6/28/2004 1810 34 13.8 7.6
Uinta River at bridge 20
{below powerplant)
11/25/2003 1645 75 4 7.5 !
12/02/2003 1500 66 2.2 7.5 T
4/28/04 1440 78 10.8 7.5
6/29/2004 1930 38 13.7 7.8
Symonds well 21
6/30/2004 1530 475 11.2 7.3 2 gal/min
Hatchery monitoring well #3 22
7/11/2003 1150 432 10.4 7.3 1 gal/min}

' (artesian flow)|

Concrete vault — :
(near Hatchery well #1)
412972004 —--- 435 9.9 7.5




Specific-conductance values for the Uinta and Whiterocks Rivers and Whiterocks Spring

,,,,,

Specific
i conductance
Date Time (microsiermens/cm) Locakion Collector
B Uinta River

1/8/2004 1045 33.5 USGS gage R. Eacret

™ 3/4/2004 1307 38.5 USGS gage R. Eacret

______ ; 4/23/2004 1050 45.4 USGS gage R. Eacret

6/10/2004 1140 23 USGS gage R. Eacret

7/12/2004 1130 25.2 USGS gage R. Eacret

B/25/2004 1320 28.5 USGS gage R. Eacrat

Whiterocks River

1/8/2004 1330 46.5 USG5 gage R. Eacret

3/4/2004 1050 54.7 USGS gage R. Eacret

472372004 945 52.9 USGS gage R. Eacret

6/10/2004 830 29.3 USGS gage R. Eacrset

- 7/14/2004 1330 30.9 USGS gage R. Eacret

1 B/26/2004 855 34.8 USGS gage R. Eacret

Whiterocks spring {composite)

12/15/2003 845 309 Hatchery R. Marili

i/1/2004 1140 393 Hatchery R. Marrill

: 1/15/2004 900 343 Hatchery R. Morrill

----- ' 2/1/2004 930 382 Hatchery R. Morrill

2/15/2004 935 389 Hatchery R. Morrill

3/1/72004 913 404 Hatchery R. Morrill

3/15/72004 1302 420 _ |Hatchery R, Morrill

4/1/2004 1430 377 Hatchery R. Morrill

4/15/2004 1100 439 Hatchery R. Morrill

5/1/2004 1320 414 Hatchery R. Morrill

5/15/2004 910 438 Hatchery R. Morrill

6/1/2004 820 445 Hatchery R. Morrill

e/15/2004 1600 437 Hatchery R, Morrill

7/1/2004 1048 408 Hatchery R. Morril

7/15/2004 1002 420 Hatchery R. Morrili

. 8/1/2004 945 423 Hatchery R, Marrill

" 9/6/2004 2000 362 Hatchery R. Morrili

9/11/2004 8OO 368 Hatchery R. Morrill
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MONTHLY WATER MEASUREMENTS UDWR/2000
T
HATCHERY.: WHITERQCKS
| |
TOTAL FLOW AT HATCHERY IN CFS FOR EACH MONTH YEARLY
AVE FLOWS
YEAR HATID JAN FEB MAR AFR MAY JUN JUL AUG SEPR acT NGOV OEC IN CFS
1861 WR 3.82 3,75 412 4.47 4.47 4.5 4.88 4.8 6.07 5.48 6.23 5.32 4.760
1862 WR 4.96 5.25 5.64 6.01 818 5,25 8,25 8.31 8.05 747 6.1 5.81 6,598
1863 WR 5,78 5.81 5.21 4.53 4,87 5,583 G.01 B.37 6.09 6.24 57 4.75 5,683
1864 WR 4.43 4 3,42 3.12 4.26 5,59 6.1 B.25 5,85 8.23 5.85 6.5 5.147
18965 WR 3.88 .54 .74 3.74 4.13 6.81 7.5 7.B8 7.8 7.25 7.44 7.14 5.876
18966 WR 6.85 7.09 5.83 5.5 £.09 6.4 6.7 E.A1 745 7.45 6.81 5.55 8.554
1087 WR 5,38 512 5,28 5.22 5.26 -6.38/ 7.14 B.B8 6.81 7.43 7.07 6.4 6.188
GEEL wR 5.8 8.39 4.66 4.18 4.86 6,12 7.44 7.54 5.81 71 A 6.4 6,126
1569 WH 5,85 4.54 4.43 4,19 5.04 7.4 8,74 B.74 8.53 7.82 744 6.81 6.678
1570 WH 8.05 5.68 5.44 .12 4.8 53§ 6.54 7.59] 7.45 7.07 6.B4 5.11 6177
1871 WR 57 5.75 5.81 5.86 6.01 8,68 7.54 7.78 7.B4 7.64 B.87 6.35 £.632
1872 WH 5.66 4.98 4.86 4.B6 4.95 6.88 7.64 7.64 7.64 7.28 6.66 5.9 6,246
1573 WR 5.140 4.850 5170 4,950 5,810 8,050 8.990 B.980 8.420 7.860 7.430 8.810 6.HB9
1974 WR 6310 §.300 4.680 4.470 4.470 4.850 5.520 5.960 5.260 5.000 4.000 4.250 5.025
1975 WR 4.450 4.180 3.620 3.760 4.850 5.420 8.460 8.970 8.890 B.880 8.380 7.420 6.500
1976 WR 6.250 5,080, 5.360 5.230 5.970 7.570 8.480 B.480 8.480 7.880 7.2680 8.880 6.913
1877 WR 8.380 5770 4,880 4.550 4.820 5.040 5.860 5.960 5.880 5.800 5,780 5410 5,513
1978 WR 5.040 5,040 5,380 5,720 6470 8.100 8,130 B.360 8.860 8.080 7.970 6.480 7.038
1978 WR 5,830 5.430 5,280 5,320 6.360 8,340 10,400 8,950 §.820 B.810 7.250 6.570 7.43b
1980 WR 6.380 5.410] 5.120 4.850 6,610| - 8,810 B.970 8,740 9.620 9.490 8.810 8.330 7.804(
1881 WR 7.470 6.570] 6.840| 8.560 7.180 8,260 9.460 B.780 8.260 8.410 7.940 7.640 7.948
1982, WR 7.080 6.290 5.840) §.820 6.080 7.420 9.240 10.300 10,300 10,300 9.400 8.200 8,032
1983 WR 6.280 5330 5.040 5.040 5,120 5.880 8.780 8,780 9.780 8,780 8,780 8.780 7.628
1984 WR 8,790 8.480 8.580 7.800 B.020 8.380 9.580 10.300 10.300 10,300 10,300 10,200 8,428
1885 WR 8.500 8.220 7.480] §.480 7.400 8.270 9,620 8,620 9.850 8.850 9.8680 10.400 8,971
1986 WR 8.870 8,780 9,580 8,140 8.810 8.820 0,820 9,820 9.920 10.250 0.240 8.600 8,572
1987 WR 8,340 8.260 7.580 7.400 7.970 8,940 8.780 B.7E0 8.780 B.560 9.240 §.340 8.748
1888 WR 7.840 6.760 6.510 65.260 5.530 8.340 8.670 7.880 7.33D B.780 B8.240 §.550 7.041
1988 WR 5.08 5.15 5.44 5.84 -] .26 6.6B 6.52) 8.78 8,46 5§78 5.48 5.988
1980 WR 5.18]° 4.81 4.51 4.23 4.7 6.43) B.84 9.87 62 .2 8.13 B,37 7.078
1981 WR 742 8.29 5,88 5.48} 541 7.49 8,73 8.81 2.05 .49 B.81 7.72 7.434
1997 WR 7.13 6.53 6.18) §.41 6.03 741 8,4 8.73 8.34 a4 5.02 7.28 7.285
1983 WR 6,64 6.53 8.8/ 8.82 8,85 E.04 g 9.38 8.81 8.05 §,B4 4.1 7.988
1984 WR 7.81 7.38 6.1 5.41_! 6.1 7428 7.05 7.8 6,75 7.85 .41 6.97 7.071
1885 WR £.39 6.14 6.18) 6.25 6.88 B.Té! 0.85 9.78 5,95 10.4 10 9.54 B.350/
1885 WR) 8.73 a1 7.87 7.64 8,04 8.49, B.73 8.05 8.9 8.89 8,57 7.87 8.399
1897 WR 7.12 6.68 B.39 6.39 7.49 9,28, 9.0 8.87 $.13 .81 8,26 8.02 7.867
1898 WR a1 8.42 7.8 7.04 6.89 9,05, 9.7| £.108 8.04 8.13 8,87 8,87 8,518
1898 WR 8.97 8,87 7.07] 6.36 8.29 B.02 B.02 L N:] 8.35 6.38 B.A5 8,68 B.210:
2000 WR 8.11 7.18 6.4 §,62 6.02 7.49 8.18 8.18 8,18 8.42 8.67 .84 7.489
2001 WR 8,32 5,34 4,82 4,58 8.25 B.67 8,897 8.1 9.57 0.46 8.89 8.02 7.014
2002 WR 5.89 6.073 0.62 5.28] 5.01 5,83 6.18 5.78 5.83 6.57 5.70 5.922
2003 WR #DIVOI
2004 WH #wDIviol
2005 WR #DIviol
2008 WR #DIv/O
2007 WR H#OWI0!Y
2008 WR| #Dhal
Average Flow [cfs): 6,589 6.115 5,779 5.542 £.0268 1277 B.205 B.326 B.247 B.142) 7.785 7.225
Maximum Flow {cfs): 9.870 8.780 9.5080 8.140 5.810 9.920 10.400 10,300, 10,300 10,400 10,300 10.400
Minimum Flow [cfs): 3.880 3.840 3.420 3.120 4.130 4.500 4.880 4,900 5.070 5.000 4.000 4,250




WATER FLOWS AT WHITEROCKS
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Whiterocks hatchery springflow - January 2003 to October 2005

Date

Date Discharge Discharge Date Discharge
(ft3/sec) (f3/sec) (ft*/sec)
1/1/03 5.15 2/16/03 4.43 4/3/03 4,18
1/2/03 5.15 2/17/03 4,37 4/4/03 4,18
1/3/03 5,08 2/18/03 4,37 4/5/03 4,18
1/4/03 5.01 2/19/03 4.37 4/6/03 4,18
1/5/03 5.01 2/20/03 4,37 4/7/03 4,18
1/6/03 5.01 2/21/03 4.37 4/8/03 4,18
1/7/03 5.01 2/22/03 4.43 4/9/03 4.18
1/8/03 5,01 2/23/03 4.43 4/10/03 4,18
1/9/03 5.01 2/24/03 4.43 4/11/03 4,18
1/10/03 4.94 2/25/03 4.31 4/12/03 4,18
1/11/03 4.94 2/26/03 4.31 4/13/03 4,18
1/12/03 4.94 2/27/03 4,31 4/14/03 4.18
1/13/03 4,94 2/28/03 4,31 4/15/03 4,18
1/14/03 4,88 3/1/03 4,31 4/16/03 4,18
1/15/03 4,88 3/2/03 4.31 4/17/03 4,18
1/16/03 4,88 3/3/03 4.31 4/1B/03 4,18
1/17/03 4.88 3/4/03 4.31 4/15/03 4,25
1/18/03 4,88 3/5/03 4.31 4/20/03 4,25
1/19/03 4.88 3/6/03 4,31 4/21/03 4,12
1/20/03 4,82 3/7/03 4.31 4/22/03 4,12
1/21/03 4.82 3/8/03 4.31 4/23/03 4,12
1/22/03 4.82 3/9/03 4.31 4/24/03 4,12
1/23/03 4,82 3/10/03 4.31 4/25/03 4,12
1/24/03 4.75 3/11/03 4.31 4/26/03 4,12
1/25/03 4,75 3/12/03 4.25 4/27/03 4.12
1/26/03 4,75 3/13/03 4,25 4/28/03 4.12
1/27/03| 4.75 3/14/03 4,25 4/29/03 4.12
1/28/03 4.68 3/15/03 4,25 4/30/03 4,12
1/29/03 4,68 3/16/03 4.25 5/1/03 4.12
1/30/03 4,68 3/17/03 4,25 5/2/03 4,12
1/31/03 4,68 3/18/03 4,25 5/3/03 4,12
2/1/03 4.68 3/19/03 4.25 5/4/03 4,12
2/2/03 4,68 3/20/03 4.18 5/5/03| . 4,12
2/3/03 4.68 3/21/03 4.18 5/6/03 4,12
2/4/03 4.68 3/22/03 4,18 5/7/03 4,12
2/5/03 4,62 3/23/03 4,18 5/8/03 4.31
2/6/03 4.62 3/24/03 4,18 5/9/03 4.31
2/7/03 4.62 3/25/03 4.18 5/10/03 4,37
2/8/03 4,62 3/26/03 4.18 5/11/03 4,43
2/9/03 4,62 3/27/03 4,18 5/12/03 4,43
2/10/03 4.62 3/28/03 4.18 5/13/03 4,43
2/11/03 4.62 3/29/03 4.18 5/14/03 4.43
2/12/03 4.62 3/30/03 4.18 5/15/03 4.43
2/13/03 4.62 -3/31/03 4,18 5/16/03 4.43
2/14/03 4.43 4/1/03 4,18 5/17/03 4.62
2/15/03 4.43 4/2/03 4,18 5/18/03 4.62




Whiterocks hatchery springflow - January 2003 to October 2005

Date Discharge Date Discharge Date Discharge
(ft3/sec) (ft3/sec) (ft*/sec)

5/19/03 4,75 7/4/03 6.68 8/19/03 7.87
5/20/03 4,75 7/5/03 6.68 8/20/03 7.87
5/21/03 4.75 7/6/03 6.68 8/21/03 7.87
5/22/03 4.75 7/7/03 6.68 8/22/03 7.87
5/23/03 4.75 7/8/03 6.68 8/23/03 7.87
5/24/03 4,75 7/9/03 7.26 8/24/03 7.87
5/25/03 4.75 7/10/03 7.26 8/25/03 7.87
5/26/03 4.82 7/11/03 7.26 8/26/03 7.87
5/27/03 5.28 7/12/03 7.26 8/27/03 7.87
5/28/03 5,28 7/13/03 7.26 B/28/03 7.87
5/29/03 5.28 7/14/03 7.41 B/29/03 7.87
5/30/03 5.34 7/15/03 7.41 8/30/03 7.87
5/31/03 5.41 7/16/03 - 7.41 B8/31/03 7.87
6/1/03 5.41 7/17/03 7.49 9/1/03 7.87
6/2/03 5.48 7/18/03 7.95 9/2/03 7.87
6/3/03 5.62 7/19/03 7.95 5/3/03 7.87
6/4/03 5.62 7/20/03 7.8 5/4/03 7.87
6/5/03 5.69 7/21/03 7.8 9/5/03 8.02
6/6/03 5.82 7/22/03 7.8 9/6/03 8.02
6/7/03 5.96 7/23/03 7.8 9/7/03 8.02
6/8/03 6.18 7/24/03 7.8 9/8/03 8.02
6/9/03 5.96 ' 7/25/03 7.72 9/9/03 8.02
6/10/03 5.96 7/26/03 7.72 9/10/03 .8.02
6/11/03 5,96 7/27/03 7.72 9/11/03 8.02
6/12/03 5.96 7/28/03 7.87 9/12/03 8.02
6/13/03 5.96 7/29/03 7.8 5/13/03 8.02
6/14/03 6.1 7/30/03 7.8 9/14/03 8.02
6/15/03| 6.1 7/31/03 7.8 9/15/03 8.02
6/16/03 6.1 8/1/03 7.8 9/16/03 8.02
6/17/03 6.1 8/2/03 7.8 9/17/03 8.02
6/18/03 6.18 8/3/03 7.8 . 9/18/03 8.02
6/19/03 6.25 8/4/03 7.8 9/19/03 8.18
6/20/03 6.32 8/5/03 7.8 9/20/03 8.18
6/21/03 6.46 8/6/03 7.8 9/21/03 8.18
6/22/03 6.53 8/7/03 7.87 9/22/03 8.18
6/23/03 6.53 8/8/03 7.87 9/23/03 8.18
6/24/03 6.53 8/9/03 7.87 9/24/03 8.18
6/25/03 6.68 8/10/03 7.87 9/25/03 8.18
6/26/03 6.68 8/11/03 7.87 9/26/03 8.18
6/27/03 6.68 8/12/03 7.87 9/27/03 8.18
6/28/03 6.89 8/13/03 7.87 9/28/03 8.18
6/29/03 6.68 8/14/03 7.87 9/29/03 8.18
6/30/03 6.68 8/15/03 7.87 9/30/03 8.18
7/1/03 6.68 B/16/03 7.87 10/1/03 8.18
7/2/03 6.68 8/17/03 7.87 10/2/03 8,18
7/3/03 6.68 8/18/03 7.87 10/3/03 8.18




Whiterocks hatchery springflow - January 2003 to October 2005

Date Discharge Date Discharge Date Discharge
(ft>/sec) (ft'/sec) (ft*/sec)
16/4/03 B8.18| 11/19/03 8.34 i/4/04 7.26
10/5/03 8.18 11/20/03 8.34 1/5/04 7.26
10/6/03 8.18 11/21/03 8.34 1/6/04 7.26
10/7/03 g8.18 11/22/03 8.34 1/7/04 7.26
10/8/03 8.18 11/23/03 8.34 1/8/04 7.19
10/9/03 8.18 11/24/03 B.34 1/9/04 7.19
10/10/03 8.18 11/25/03 B.18 1/10/04 7.19
10/11/03 8.18 11/26/03 B.26 1/11/04 7.19
10/12/03 8.02 11/27/03 B.26 1/12/04 7.19
10/13/03 8.02 11/28/03 8.26 1/13/04 6.97
10/14/03 8.02 - 11/29/03 8.26 1/14/04 6.97
10/15/03 8.02 - 11/30/03 B.26| 1/15/04 6.82
10/16/03 8.02 © 12/1/03 8.26 1/16/04 6.75
10/17/03 8.02 12/2/03 8.26 1/17/04 6.75
10/18/03 8.02 12/3/03 B.26 1/18/04 6.68
10/19/03 8.02 12/4/03 B.26 1/19/04 6.68
10/20/03 8.02 12/5/03 B.26 1/20/04 6.53
10/21/03 8.02 12/6/03 8.18 1/21/04 6.53
10/22/03 8.02 12/7/03 8.18 1/22/04 6.53
10/23/03 8.02 12/8/03 B.18 1/23/04 6.53
10/24/03 8.02 12/9/03 g.18 1/24/04 6.53
10/25/03 8.02 12/10/03 8.18 1/25/04 6.53
10/26/03 8.02 12/11/03 8.1 1/26/04 6.32
10/27/03 8.02 12/12/03 8.1 1/27/04 6.25
10/28/03 8.42 12/13/03 8.1 1/28/04 6.1
10/29/03 8.42 12/14/03 8.1 1/29/04 6.1
10/30/03 8.42 12/15/03 8.02 1/30/04 5.96
10/31/03 8.42 12/16/03 8.02 1/31/04 5.96
11/1/G3 B.42 12/17/03 7.87 2/1/04 5.82
11/2/G3 8.42 12/18/03 7.87 2/2/04 5.82
11/3/03 8.42 12/19/03 7.8 2/3/04 5.82
11/4/03 8.42 12/2G/03 7.8 2/4/04 5.82
11/5/03 8.42 12/21/03 7.72 2/5/04 5.76
11/6/03 8.42 12722/03 7.72 2/6/04 5.76
11/7/03 8.42 12/23/03 7.72 2/7/04 5.89
11/8/03 B.42 12/24/03 7.57 2/8/04 5.69
11/9/03 8.34 12725703 7.57 2/9/04 5.69
11/10/03 - B.34 12/26/03 7.57 2/10/04 5.62
11/11/03 8.34 12/27/03 7.57 2/11/04 5.62
11/12/03 B.34 12/28/03 7.41 2/12/04 5.62
11/13/03 8,34 12/29/03 7.41 2/13/04 5.62
11/14/03 8.34 12/30/03 7.41 2/14/04 5.48
11/15/03 8.34 12/31/03 7.41 2/15/04 5.48
11/16/03 8.34 1/1/04 7.34 2/16/04 5.48
11/17/03 8.34 1/2/04 7.26 2/17/04 5.48
11/18/03 8.34 1/3/04 7.26 2/18/04 5.48




‘‘‘‘‘

Whiterocks hatchery springflow - January 2003 to October 2005

Date Discharge Date Discharge Date Discharge
(f/sec) (f/sec) (f°/sec)
2/19/04 5.41 4/5/04 4,75 5/21/04 5.28
2/20/04 5,28 4/6/04 4.75 5/22/04 5.28
2/21/04 5.28 4{7/04 4.75 5/23/04 5.28
2/22/04 5.28 4/8/04 4,75 5/24/04 5.28
2/23/04 5.28 4/9/04 4,75 5/25/04 5.28
2/24/04 5.28 4/10/04 4,75 5/26/04 541
2/25/04 5.28 4/11/04 4,75 5/27/04 5.55
2/26/04 5.28 4/12/04 4.68 5/28/04 5.55
2/27/04 5.15 4/13/04 4,68 5/29/04 5.55
2/28/04 5.15 4/14/04 4.68 5/30/04 5.62
2/29/04 5.15 4/15/04 4.68 5/31/04 5.62
3/1/04 515 4/16/04 4.68 6/1/04 5.69
3/2/04 5.15 4717704 4.82 6/2/04 5.69
3/3/04 5.15 4/18/04 4.82 6/3/04 5.82
3/4/04 5.15 4/18/04 4.82 6/4/04 5.82
3/5/04 5.08 4/20/04 4.62 6/5/04 5.82
3/6/04 5.08 4/21/04 4,62 6/6/04 5.96
3/7/04 5.08 4/22/04 4,62 6/7/04 5.96
3/8/04 5.08 4/23/04 4,62 6/8/04 5.96
3/9/04 5.08 4/24/04 4.62 6/9/04 5.96
3/10/04 5.08 4/25/04 4.62 6/10/04 6.1
3/11/04 5.08 4/26/04 4.62 6/11/04 6.1
3/12/04 5.08 4/27/04 4.62 6/12/04 6.32
3/13/04 5.08 - 4/28/04 4,62 6/13/04 6.6
3/14/04 5.01 4429704 4,62 . B6/14/04 6.6
3/15/04 5.01 4/30/04 4,62 6/15/04 6.75
3/16/04 5.01 5/1/04 4.62 6/16/04 6.82
3/17/04 5.01 5/2/04 4.62 6/17/04 6.82
3/18/04 5.01 ' 5/3/04 4.82 6/18/04 6.82
3/19/04 5.01 5/4/04 4.82 6/19/04 7.19
3/20/04 4,94 5/5/04 4.75 6/20/04 7.26
3/21/04 4,94 5/6/04 4,75 6/21/04 7.26
3/22/04 4.94 5/7/04 4,75 6/22/04 7.57
3/23/04 4.88 5/8/04| 4,75 6/23/04 7.57
3/24/04 4.88 5/9/04 4.88 6/24/04 7.57
3/25/04 4.88 5/10/04 5.08 6/25/04 7.57
3/26/04 4.88 5/11/04 5.08 6/26/04 7.57
3/27/04 4.88 5/12/04 5.08 6/27/04 7.57
3/28/04 4,88 5/13/04 5.08 6/28/04 8.02
3/29/04 4.88 5/14/04 5.08 6/29/04 8.02
3/30/04 4,88 5/15/04 5.15 6/30/04 8.02
3/31/04 4,88 5/16/04 5.28 7/1/04 8.02
4/1/04 4,75 5/17/04 5.28 7/2/04 8.02
4/2/04 4,75 5/18/04 5.28 7/3/04 8.18
4/3/04 4,75 5/18/04 5.28 7/4/04 8.18
4/4/04 4.75 5/20/04 5.28 7/5/04 8.18




Whiterocks hatchery springflow - January 2003 to October 2005

Date Discharge Date Discharge Date Discharge
(f/sec) (ft3/sec) (ftY/sec)

7/6/04 8.18 8/21/04 8.81 10/6/04 8.81
7/7/04 8.18 B/22/04 8.81 10/7/04 8.81
7/8/04 8,18 B/23/04 8.81 10/8/04 8.81
7/9/04 8.42 8/24/04 8.81 10/9/04 8.65
7/10/04 8.42 8/25/04 8.81 10/10/04 8.65
7/11/04 B.42 8/26/04 8.81 10/11/04 8.65
7/12/04 8.49 8/27/04 8.81 10/12/04 8.65
7/13/04 8,49 8/28/04 8.81 10/13/04 8.65
7/14/04 8.49 8/29/04 8.81 10/14/04 8.65
7/15/04 8.49 8/30/04 8.81 10/15/04 8.65
7/16/04 8.49 8/31/04 8.81 10/16/04 8.65
7/17/04 8.57 9/1/04 8.81 10/17/04 8.65
7/18/04 8.57 9/2/04 8.81 10/18/04 B.49
7/19/04 8.57 9/3/04 8.81 10/19/04 8.49
7/20/04 8.57 9/4/04 8.81 10/20/04 8.49
7/21/04 8.57 9/5/04 8.81 10/21/04 8.49
7/22/04 8.57 9/6/04 8.81 10/22/04 8.49
7/23/04 8.81 9/7/04 8.81 10/23/04 8.49
7/24/04 8.81 9/8/04 8.81 10/24/04 8.49
7/25/04 8.81 5/9/D4 8.81 10/25/04 8.49
7/26/04 8.89 9/10/04 8.81 10/26/04 8.34
7/27/04 8.89 9/11/04 8.81 10/27/04 8.34
7/28/04 8.89 9/12/04 8.81 10/28/04 8.34
7/29/04 8.89 9/13/04 8.81 10/29/04 8.34
7/30/04 8.89  9/14/04 8.81 10/30/04 8.34
7/31/04 8.89 9/15/04 8.81 10/31/04 8.34
8/1/04 8.81 9/16/04 8.81 11/1/04 8.18
8/2/04 8.81 9/17/04 8.81 11/2/04 8.18
8/3/04 8.81 9/18/04 8.81 11/3/04 8.18
8/4/04 8.81 9/19/04 8.81 11/4/04 8.02
8/5/04 8.81 9/20/04 8.81 11/5/04 8.02
8/6/04 8.81 9/21/04 8.81 11/6/04 7.87
8/7/04 8.81 9/22/04 8.81 11/7/04 7.87
8/8/04 8.81 9/23/04 8.81 11/8/04 7.87
8/9/04 8.81 9/24/04 8.81 11/9/04 7.87
8/10/04 B.81 9/25/04 8.81 11/10/04 7.72
8/11/04 8.81 9/26/04 8.81 11/11/04 7.72
B/12/04 8.81 9/27/04 8.81 11/12/04 7.72
8/13/04 8.81 9/28/04 8.81 11/13/04 7.72
8/14/04 8.81 9/29/04 8.81 11/14/04 7.57
8/15/04 8.81 9/30/04| 8.81 11/15/04 7.57
8/16/04 8,81 10/1/04 8.81 11/16/04 7.57
- 8/17/04 8.81 10/2/04 8.81 11/17/04 7.26
8/18/04 8.81 10/3/04 8.81 11/18/04 7.26
8/19/04 8.81 10/4/04 8.81 11/15/04 7.26
8/20/04 8.81 10/5/04 8.81 11/20/04 7.26




Whiterocks hatchery springfiow - January 2003 to October 2005

Discharge

Date Discharge Date Discharge Date
(f/sec) (f’/sec) (ft*/sec)

11/21/04 7.12 1/6/05 5.69 2/21/05 5.55
11722704 7.12 1/7/05 5.55 2/22/05 5.55
11/23/04 7.12 1/8/05 5.55 2/23/05 5.55
11/24/04 6.97 1/9/05 5.55 2/24/05 5.55
11/25/04 6.97 1/10/05 5.55 2/25/05 5,55
11/26/04 6.97 1/11/05 5.55 2/26/05 5.55
11/27/04 6.97 1/12/05 5.55 2/27/05 5.55
11/28/04 6.97 1/13/05 5.55 2/28/05 5.55
11/29/04 6.82 1/14/05 5.55 3/1/05 5.55
11/30/04 6.82 1/15/05 5.55 3/2/05 5.55
12/1/04 6.82 1/16/05 5.55 3/3/05 5.55
12/2/04 6.82 1/17/05 5.55 3/4/05 5.55
12/3/04 6.82 1/18/05 5.55 3/5/05 5.55
12/4/04 6.68 1/19/05 5.55 - 3/6/05 5.55
12/5/04 6.68 1/20/05 5.55 3/7/05 5.55
12/6/04 6.53 1/21/05 5.55 3/8/05 5.55
12/7/04 6.53 1/22/05 5,55 3/9/05 5.55
12/8/04 6.53 1/23/05 5.55 3/10/05 5.55
12/9/04 6.53 1/24/05 5.41 3/11/05 5.55
12/10/04 6.53 1/25/05 5.41 3/12/05 5.55
12/11/04 6.53 1/26/05 5.41 3/13/05 5.55
12/12/04 6.39 1/27/05 5.41 3/14/05 5.55
12/13/04 6.39 1/28/05 5,41 3/15/05 5.41
12/14/04 6.39 1/29/05 5.41 3/16/05 5.41
12/15/04 6.25 -1/30/05 5.41 3/17/05 5.28
12/16/04 6.25 1/31/05 5.41 '3/18/05 5.28
12/17/04 6.25 2/1/05 5.55 3/19/05 5.28
12/18/04 6.25 2/2/05 5.55 3/20/05 5,28
12/19/04 6.1 2/3/05 5.55 3/21/05 5.28
12/20/04 6.1 2/4/05 5.55 3/22/05 5.28
12/21/04 6.1 2/5/05 5.55 3/23/05 5.28
12/22/04 6.1 2/6/05 5.55 3/24/05 5.28
12/23/04 6.1 2/7/05 5.55 3/25/05 5.28
"12/24/04 6.1 2/8/05 5.55 3/26/05 5.28
12/25/04 6.1 2/9/05 5,55 3/27/05 5.28
12/26/04 5.96 2/10/05 5.55| 3/28/05 5.28
12/27/04 5.96 2/11/05 5.55 3/29/05 5.28
12/28/04 5.96 2/12/05| -~ 5.55 3/30/05 5.28
12/29/04 5.96 2/13/05 5.55 3/31/05 5.28
12/30/04 5.96 2/14/05 5.55 4/1/05 5.21
12/31/04 5.96 2/15/05 5.55 4/2/05 5.21
1/1/05 5.82 2/16/05 5.55 4/3/05 5.21
1/2/05 5.82 2/17/05 5.55 4/4/05 5.21
1/3/05 5.69 2/18/05 5.55 4/5/05 5.21
1/4/05 5.69 2/19/05 5.55 4/6/05 5,21
1/5/05 5.69 2/20/05 5.55 4/7/05 5,21




Whiterocks hatchery springflow - January 2003 to October 2005

Date Discharge Date Discharge Date Discharge
(f’/sec) (ft}/sec) (f/sec)
4/8/05 5.15 5/24/05 6.82 7/9/015 9.95
4/9/05 5.15 5/25/05 6.82 7/10/05 9.95
4/10/05 5.15 5/26/05 6.82 7/11/05 9.95
4/11/05 5.15 5/27/05 6.82 7/12/05 9.95
4/12/05 5.01 5/28/05 6.82 7/13/05 9,95
4/13/05 5.01 5/29/05 7.04 7/14/05 9.95
4/14/05 5.01 5/30/05 7.12 7/15/05 9.95
4/15/05 5.01 5/31/05 7.26 7/16/05 9.95
4/16/05 5.01 6/1/05 8.18 7/17/05 9.95
4/17/05 5.01 6/2/05 g8.18 7/18/05 9.95
4/18/05 5.01 6/3/05 8.18 7/19/05 9.95
4/19/05 5.01 6/4/05 8.34 7/20/05 10
4/20/05 5.01 6/5/05 8.34 7/21/05 10
4/21/05 5.01 6/6/05 8.81 7/22/05 10
4/22/05 5.01 6/7/05 8.81 7/23/05 10
4/23/05 5.01 6/8/05 8.81 7/24/05 10
4/24/05 5.01 6/9/05 8.81 7/25/05 10
4/25/05 5.15 6/10/05 8.81 7/26/05 10
4/26/05 5.15 6/11/05 8.81 7/27/05 10
4/27/05 5.15 6/12/05 8.81 7/28/05 10
4/28/05 5.15 6/13/05 8.81 7/29/05 10
4/29/05 5.15 6/14/05 8.97 7/30/05 10
4/30/05 5.15 6/15/05 8.97 7/31/05 10
5/1/05 5.28 6/16/05 8.97 8/1/05 ' 10.2
5/2/05 5.28 6/17/05 8.97 8/2/05 10.2
5/3/058 5.28 6/18/05 8.97 8/3/05 10.2
'5/4/05 5.28 6/19/05 8.97 B/4/05 10.2
5/5/05 5.28 6/20/05 8.97 8/5/05 10.2
5/6/05 5.28 6/21/05 9.62 8/6/05 10.2
5/7/05 5.55 6/22/05 9.62 8/7/05 10.2
5/8/05 5.62 6/23/05 9.62 8/8/05 10.2
5/5/05 5.62 6/24/05 9.62 8/9/05 10.2
5/10/05 5.69 6/25/05 9.62 8/10/05 10.2
5/11/05 5.69 B6/26/05 9.62 8/11/05 10,3
5/12/05 5.69 6/27/05 9.62 8/12/05 10.3
5/13/05 5.86 6/28/05 9.62 8/13/05 10.3
5/14/05 5.96 6/29/05 9.62 8/14/05 ©10.3
5/15/05 6.1 6/30/05 9,62 B/15/05 10.3
5/16/05 6.1 7/1/05 9.79 8/16/05 10.3
5/17/05 6.25 7/2/05 9.79 8/17/05 10.3
5/18/05 6.53 7/3/05 9.79 8/18/05 10.3
5/19/05 6.68 7/4/05 9.79 8/19/05 10.3
5/20/05 6.68 7/5/05 9.79 B/20/05 10.3
5/21/058 6.68 7/6/05 9,95 8/21/05 10.3
5/22/05 6.68 7/7/05 9,95 8/22/05 10.3
5/23/05 6.82 7/8/05 9.95 8/23/05 10.3




Whiterocks hatchery springflow - January 2003 to October 2005

Date Discharge Date Discharge Date Discharge
(f/sec) (ft3/sec) (ft’/sec) -
8/24/05 10.3
8/25/05 10.3
8/26/05 10.3
8/27/05 10.3
8/28/05 10.3
8/29/05 10.3
8/30/05 10.3
8/31/05 10.3
9/1/05 10.1
9/2/05| 10.1
9/3/05 10.1
9/4/05 10.1
9/5/05 10.1
9/6/05 10.1
9/7/05 10.1
9/8/05 10.1
9/9/05 10.1
9/10/05 10.1
9/11/05 5.41
9/12/05 5.48
9/13/05 5.34
9/14/05 5.69
9/15/05 5.69
9/16/05 5.69
9/17/05 5.76
9/18/05 5.82
9/19/05 5.82
9/20/05 5.96
9/21/05 5.96
9/22/05 5.96
§/23/05 5.96
9/24/05 5.96
9/25/05 5.96
9/26/05 5.96
9/27/05 5.96
9/28/05 5.96
9/29/05 5.96
9/30/05 5.41
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AMOUNT DIVERTED
SEC. FT. DAYS
AC. FT.

TOTAL

AREA SERVED
AMOUNT DIVERTED
AMOUNT PER ACRE

CHARGED

AREA SERVED
AMOUNT DIVERTED
AMOUNT PER ACRE

DAILY FLOW RECORD
U. $. FARMCREEK
PROJECT
2003
APRIL MAY JUNE JULY AUGUST SEPTEM. OCTOB.
SEC. FT. SEC. FT. SEC. FT. SEC. FT. SEC. FT. SEC. FT. SEC. FT. SEC. FT. SEC. FT.
1TO 70 1TO 70 ,
1.37 . 472 4.72 20.580 20.50 24.50 9,95 5.91 8.91
.37 A72 472 19.40 19.40 2479  0.74 8.91 8.51
1.37 472 472 22.18 2218 24.79 11.92 8.91 8.51
1.37 472 4.72 24.20 24.20 23.33 0.74 8.91 8.51
1.37 472 472 2275 2275 22.18 *7.72 8.91 8.31
1.37 4.07 4.07 2247 22.47 20.22 8.51 8.91 8.11
1.37 407 4.07 21.05 21.05 17.80 8.51 10.38 7.91
1.37 4,07 4.07 16,51 16.51 16.76 8.31 11.47 7.91
1.37 4,86 4.86 15.75 18.75 16.25 8.51 11.03 7.91
1.37 5.19 5.19 15.75 18,75 14.27 8.31 11.03 7.91
1.37 5.19 5.19 14.51 14.51 13.31 8.31 10.38 7.91
1.37 5.19 519 15.50 15.50 13.31 8.51 9.74 8.11
1.37 5.19 5.19 18.86 18.86 13.08 8.51 0.32 7.91
3.37 5.53 5.53 22.18 22.18 12.61 851 8.51 6.59
434 7.72 7.72 23.91 23.80 12.84 8.51 8.51 5.53
4.00 14.51 14.51 23.62 23.62 12.84 8.51 8.51 570
4.00 23.04 23.04 23.33 23.33 11.70 8.71 8.51 5,70
4.00° 25.09 23. a0 18.07 18.07 10.81 8.51 7.72 570
4.00 25.09 23.80 16.25 16.25 10.81 851 . 7.72 553
4.00 25.09 23.80 18.07 18.07 10.81 8.71 7.72 5.03
4.00 25.09 23.80 18.07 18.07 10.38 8.71 772 4.54
5.36 25.09 23.80 23.33 23.33 11.82 8.71 7.53 4.38
5.36 30.08 23.80 25.39 23.80 13.08 8.71 7.83 422
5.36 30.98 23.80 25.09 23.80 12.84 g9.32 7.53 4.38
5.36 30.34 23.80 22.75 22.75 12.84 9.53 7.34 454
" 5.36 23.33 23.80 22.18 22.18 13.31. 9.53 7.34 4.54
5.36 26.90 23.80 22.18 22,18 13.08 Q.32 7.15 4.54
5.36 2907 = 23.80 24 20 24.20 13.08 8.91 7.15 2.78
472 26.29 23.80 23.62 2362 12.84 8.91 7.15 1.57
472 23.91 23.80 23.33 23.33 10.81 8.91 8.51 1.47
21.90 21.90 : 0.95 8.91 1.47
96.48 481.38 443.53 625.00 622.01 461.14 275.99 258.96 184.64
191.37 934.41 879.74 1,239.69 1,233 76 914.67 547.43 513.65 366.23
, o 7
1,666.00 Alh el géw;‘% —ctS |
4,707.45 g v g s
2.8256 500+ | 00 = Octfs
5004 170 = 7,15 efc
1,666.00
4.646.85
2.7892

« AS LOW AS | COULD GET HEADGATE—MUST HAVE "TRASH" IN HEADGATE.

Shane Homdlore (%S) 724 -01Y  Farme Guefe wa&m'
ool Ardligo Fthor aX <ecnd fiome. s
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DALY FLOWREGORD  ~F¢ ArTe™F et "
"""" U, 8. FARMCREEK L~W = Qi LIE—

PROJECT
2004

APRIL  MAY JUNE JULY AUGUST SEPTEM. OCTOR.
- : SEC. FT. SEC. FT. SEC. FT. SEC. F¥. SEC. FT. SEC.FT. SEC. FT.

1 1.18 8.11 18.13 14.51 13.79 B.86 1.56
7 2 1,15 B.31 17.02 14.03 13.79 6.58 1.80
3 1.15 10.58 18.07 12.61 13.58 6,58 1.80
4 1.16 17.54 18.07 11.47 12,81 7.53 1.80
..... 5 1.16 23.1 17.80 10.81 11.84 7.72 1.80
g 1,15 26.69 19.40 10.81 12.38 7.18 1.80
7 1.15 2539 20.22 9.85 12.156 877 1.80
8 1.15 26.90 19.85 11.03 11.26 B8.50 1,80
g 1.16 2513 19.67 11.82 10.38 8.05 1.80
10 1.15 27.82 19.40 11.82 £.85 8.70 1.80
11 1,15 28.80 18.13 11.82 9.74 5.70 1.80
12 3.28 24.60 18,80 10.16 8.91 5.88 1.80
13 5.03 21.80 17.80 8.11 B.51 6.05 1.80
..... 14 5.03 22,18 15.78 9,11 811 5.88 1.80
15 5.03 24.78 15,00 9.11 8.1 570 1.80
16 5,03 26.90 14.78 11.70 7.72 8.63 1.80
17 5.03 27.51 14.03 12.84 7.61 6.53 1.80
18 5.03 28.70 16,75 18,75 8.11 5.53 1.80
19 5.03 30.98 17.80 17.28 8.1 8.41 1.80
20 5.03 30.68 17.28 16.76 8.11 11.25 1.80
21 7.72 27.21 18.85 17.28. 8.31 11.25 1.80
22 6.38 22.75 19.85 18.33 B.74 11.25 1.80
- 23 5.03 22.18 10.95 18,80 10.38 8.9 1.80
: 24 8.03 21.33 16.78 18.60 10.16 B.91 1.80
25 5,03 21.81 15.75 17.54 9,95 811 1.80
28 5.53 2017 16.00 16.00 9.53 8.31 1.80
27 8,77 18.86 18.00 17.02 2.53 2.688 1.80
' 28 772 20.77 16.00 16.76 9.1 1.26 1.80
28 B.11 22.76 1576 16.00 B.91 1.26 1.80
" 30 8.11 21,33 16.25 15.25 8.1 1.26 1.80
: 31 20.22 14.03 772 1.80
AMOQLINT DIVERTED
SEC. FT. DAYS 12167 707.29 525,98 42821 306868  1B4.74 85.59
A, FT. 241,13 1,402,971 1,04330 84935 60810 38621 110.28
TQTAL ‘
AREA SERVED 1,866.00

AMOUNT DIVERTED  4,641.26
AMOUNT PER ACRE 2.7856

C

AREA SERVED 1,666.00
AMOUNT DIVERTED  4,641,26
AMOUNT PER ACRE 27858

¥ AS LOW AS 1 COULD GET HEADGATE—MUST HAVE "TRASH" IN HEADGATE.
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Summary of results of West ditch tracer study in the Whiterocks Haichery area

: Date-time Injection site Map
Injection site of tracer injection | discharge (gpm) Type of tracer Amount of tracer Manitared sites Na.
| ‘ Waest ditch at flume (above) | 8-13-04 1530 to 1850 225 - 450 Fluorescein dye 1.0lb Whitaracks spring 5
» West ditch at flume (below) | 8-13-04 2030 to 2100 1.0)b {composite)
Whiterocks spring 6
(outfiow)
Whiterocks spring 3
{west pipe)
Farmm Cresk spring 9
B Ridley spring 7
(outflow)
- Date-time Recovery sile *Maximum travel
' Recovery site(s) of tracer recovery | discharge (gpm) | Method of detection time (days) 2Linear distance (ft)
Ridiey spring (outfiow) B-21-04 1725 0225 - 350 Activaied charcoal 8 700

"Maximum trave! lime - Based on cumulative adsemtion of dye; sctual travel time may be considerably less.
[’Linear distance - Distance from paint of total stream Joss in channel, not from Injectian site,

Aon opened headgate to ditch @ 11:00 AM on B/ 3/2004 and let out about 200 gal/min.

Flow in ditch had nat quite reached highway at time of injection.

— At lime of second Injection, waler had moved down channel to just above hatchery boundary.
: Ran apened gate @ 11:00 M on 8/13/2004 1o increase flow in channel to about 1 cfs.

Next moming @ 7:30 AM, flow had moved down channel and past hatchery, [




Results of analysis of activated charcoal samples from West ditch tracer study

Detector In Detector Out
Site Date-time Date-time Results Comments

Whiterocks spring (compaosite) 6/30/2004 1110 8/13/2004 1345 Negative

Whiterocks spring (compaosite) 8/13/2004 1345 B8/29/2004 1655 Negative

Whiterocks spring (composite) 8/29/2004 1655 9/12/2004 1600 Negative

Whiterocks spring (composite) 8/29/2004 1655 9/12/2004 1600 Negative Duplicate

Whiterocks spring (composite) 9/12/2004 1600 2/28/20051600 | - No recovery

Whiterocks spring {outflow) 8/13/2004 1455 B/21/2004 1600 Negative

Whiterocks spring {outflow) 8/21/2004 1600 8/29/2004 1630 Negative

Whiterocks spring (outflow) 8/29/2004 1630 9/12/2004 1535 Negative

Whiterocks spring (outflow) 8/29/2004 1630 9/12/2004 1535 Negative Duplicate

Whiterocks spring (outflow) 9/12/2004 1535 2/28/20051530 | @ ===-- No recovery

Whiterocks spring (west pipe) 8/13/2004 1450 B/21/2004 1850 Negative

Whiterocks spring {west pipe) B8/21/2004 1850 8/29/2004 1750 Negative

Whiterocks spring (west pipe) B/29/2004 1750 9/12/2004 1800 Negative

Whiterocks spring (west pipe) B/29/2004 1750 9/12/2004 1800 Negative Duplicate

Whiterocks spring {west pipe) 9/12/2004 1800 2/28/2005 1630 Negative

Farm Creek spring 6/30/2004 1145 8/13/2004 1910 Negative

Farm Creek spring B8/13/2004 1910 8/21/2004 1745 Negative

Farm Creek spring 8/21/2004 1745 8/29/2004 1920 Negative

Farm Creek spring 8/25/2004 1920 9/12/2004 1920 Negative

Ridley spring 6/30/2004 1115 8/13/2004 1825 Negative

Ridley spring 8/13/2004 1825 8/21/2004 1725 Very weak -+ Light beam

Ridley spring 8/21/2004 1725 8/29/2004 1900 Very weak + Light beam

Ridley spring 8/25/2004 1800 /1272004 1940 Weak + Visual
‘IRidley spring 9/12/2004 1540 2/28/2005 1750 Weak + Light beam




Results of analysis of water from Whiterocks Hatchery spring composite (upper)

for fluorescein dye

Dye Injection: August 13, 2004 1530 and 2030

Location: West ditch at flume

Background
Relative Corrected
Sample ID Date Time Fiuorescence | Fluorescence

Background samples prior to tracer test
DI Water 4]
WRU1L 11/26/2003 1530 0.01 0.01
WRU2 11/26/2003 2330 0.02 0.02
WRU3 11/27/2003 730 0.02 0.02
WRU4 11/27/2003 1530 0.03 0.03
WRUS 11/27/2003 2330 0.01 0.01
WRUB 11/28/2003 730 0.02 0.02
DI Water ‘ 0
WRU7 11/28/2003 1530 0.03 ~0.03
WRUS 11/28/2003 2330 0.01 0.01
WRUS 11/29/2003 730 0.02 0.02
WRU10 11/29/2003 1530 0.02 0.02
WRU11 11/29/2003 2330 0.02 0.02
WRU12 11/30/2003 730 0.03 0.03|.
DI Water 0 |
WRU13 11/30/2003 1530 0.02 0.02}:
WRU14 11/30/2003 2330 0.02 0.02|
WRU15 12/1/2003 730 0.02 0.02|
WRU16 12/1/2003 1530 0.03 0.03
WRUL7 12/1/2003 2330 0.03 0.03
WRU18 12/2/2003 730 0.03 0.03
DI Water 0.01
WRU19 12/2/2003 1530] 0.03 0.02
WRU20 12/2/2003 2330 0.03 0.02
WRIUZ21 12/3/2003 730 0.41 0.4
DI Water 0.01
Samples collected during tracer test
DI Water. 0
WRU1 8/13/2004 1300 0.04 0.04
WRU2Z2 8/13/2004 2100 0.07 0.07].
WRU3 8/14/2004 500 0.07 0.07
WRU4 8/14/2004 1300 0.06 0.06
WRUS 8/14/2004 2100 0.08 0.08
WRUB 8/15/2004 500 0.06 0.06
DI Water 0.01
WRU3R 8/14/2004 500 0
WRU7 8/15/2004 1300 0.08 0.08
WRUS 8/15/2004 2100 0.08 (.08
WRUS 8/16/2004 500 0.08 0,08
WRU10 8/16/2004 1300 0.08 0.08
WRU11 8/16/2004 2100 0.08 0.08
WRU12 8/17/2004 500 0.09 0.08
DI Water 0

JWRULIR 8/16/2004 2100 0.02 0.02
WRU (MAN) 8/13/2004 1145 0.06 0.06




.....

Results of analysis of water from Whiterocks Hatchery spring composite (upper)

for flucrescein dye

Background
Relative Corrected

Sample ID Date Time Fluorescence | Fluorescence
WRE13 8/17/2004 1300 0.09 .09
WRLI14 8/17/2004 2100 0.09 0.09
WRU15 8/18/2004 500 0.09 0.09
WRU16 8/18/2004 1300 0.09 0.09
WRU17 8/18/2004| 2100 0.1 0.1
WRU18 8/19/2004 500 0,08 0.08
DI Water 0.01
WRULSR 8/19/2004 1300 0.02 0.01
WRU19 8/19/2004 1300 0.1 0.09
WRU20 8/19/2004 2100 0.1 0.09
WRU21 B/20/2004 500 0.09 0.08
WRU22 B/20/2004 1300 0.09 0.08
WRU?Z23 8/20/2004 2100 G.1 0.09
WRU24 8/21/2004 500 0.09 0.08
DI Water 0.02
WRU (MAN) 8/13/2004 1440 0.09 0.07
WRU (MAN) 8/13/2004 1930 _ 0.08 0.06
DI Water 0.02
DI Water 0
WRU1L 8/21/2004 2000 0.07 Q.07
WRU2 8/22/2004 400 0.09 0.05
WRU3 8/22/2004 1200 0.07 0.07
WRU4 8/22/2004 2000 0.09 0.09
WRU4R B/22/2004 2000 0.01 0.01
WRUS B/23/2004 400 0.09 0.09
WRUE B/23/2004 1200 0.08 0.08|
DI Water 0 :
WRU7 8/23/2004 2000 0.08 0.08
WRUS 8/24/2004 400 0.08 0.08
WRUS 8/24/2004 1200 _0.09 0.09
WRU10 8/24/2004 2000 0.08 0.08
WRU11 B/25/2004 400 0.07 0.07
WRU12 B/25/2004 1200 0.07 0.07
WRU1ZR 8/25/2004 1200 0 0
WRU1 8/13/2004 1300 0.05 0.05
DI Water 0.01
WRU13 8/25/2004 2000 0.07 0.06
WRU14 8/26/2004 400 0.08 0.07
WRU15 8/26/2004 1200 0.07 0.06
WRU16 8/26/2004 2000 0.08 0.07
WRU17 8/27/2004 400 0.05 0.04
WRU18 B/27/2004 1200 0.05 0.04
DI Water 0.01
WRU19 8/27/2004 2000 0.07 0.06
WRU20 8/28/2004 400 0,08 0.07
WRU20R 8/28/2004 400 0.01 0
WRUZ21 8/28/2004 1200 0.08 0.07}
WRU22 8/28/2004 2000 0.09 0.08




......

Results of analysis of water from Whiterocks Hatchery spring composite (upper)

for fluorescein dye

Background
Relative Correcied

Sample ID Date Time Fluorescence | Fluorascence
WRU23 8/25/2004 400 0.07 0.06
WRU24 8/29/2004 1200 0.08 0.07
WRU (MAN) 8/13/2004 1440 0.09 0.08
WRU {MAN) 8/21/2004 1420 0.07 0.06
DI Water 0.01
DI Water 0
WRU1 8/29/2004 2045 0.04 0.04
WRUZ2 8/30/2004 445 0.05 0.05
WRUZR 8/30/2004 445 0 0
WRU3 8/30/2004 1245 0.08 0.08
WRU4 8/30/2004 2045 0.08 0.08
WRUS 8/31/2004 445 0.07 0.07
WRUG 8/31/2004 1245 0.07 0.07
DI Water 0
WRU7 8/31/2004 2045 0.05 0.05
WRLUS 89/1/2004 445{ 0.07 0.07
WRUS 9/1/2004 1245 0.07 0.07
WRU10 8/1/2004 2045 0.08 0.08
WRU10R 5/1/2004 2045 0 0
WRU11 9/2/2004 445 0.07 0.07
WRU12 9/2/2004 1245 0.08 0.08
DI Water 0
WRU13 9/2/2004 2045 0.08 0.08
WRU14 9/3/2004 445 0.07 0.07
WRU15 9/3/2004 1245 0.05 0.05
WRU16 9/3/2004 2045 0.05 0.05
WRU17 9/4/2004 445 0.06 0.06
WRU2 B8/13/2004 2100 0.08 0.08
WRU18 9/4/2004 1245 0.06 0.06
WRU18R 9/4/2004 1245 0.01 0.01
DI Water 0.01
WRU19 9/472004 2045 0.06 0.06
WRUZ20 9/5/2004 445 0.05 0.05
WRUZ21 9/5/2004 1245 0.05 0.05
WRU22 9/5/2004 2045 0.07 0.07
WRU2Z3 9/6/2004 445 0.03 0.03
WRU24 9/6/2004 1245 0.03 0.03
WRU (MAN) 8/13/2004 1930 0.05 0.05
WRU1 8/13/2004 1300 0.05 0.05
WRU {(MAN) 9/12/2004 1600 0.08 .08
WRUZ21 12/3/2003 730 0.42 0.42
WRUZ20 12/2/2003 2330 0.07 0.07
DI Water 0
DI Water - Laboratory de-jonized water
R - Rinsate sample from autosampler
MAN - Sample collected manually




—
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Results of analysis of water from Whiterocks Hatchery spring outflow (lower) for

fluorescein dye

Dye Injection: August 13, 2004 1530 and 2030

Location: West ditch at flume

Background
Relative Corrected

Sample 1D Date Time Fluorescence | Fluorescence
DI Water
WRL (MAN) 8/13/2004 1150 0.06 D.05
WRL (MAN) 8/13/2004 1500 0.07 0.06
WRL1 8/137/2004 1700 0.07 G.06
WRL (MAN) 8/13/2004 2115 0.08 0.07
WRL2 8/14/2004 100 0.08 0.07
WRL3 8/14/2004 200 0.08 0.07
WRL4 8/14/2004 1700 .09 0.08
WRLS 8/15/2004 100 Q.09 0.08
WRLG 8/15/2004 900 0.08 0.07
WRLGR 8/15/2004 Q00 0.02 0.01
DI Water 0.02
WRL7 8/15/2004 1700 0.08 0.06
WRLEB 8/16/2004 100 . 0.08
WRLS 8/16/2004 900 0.09 0.07
WRL10 8/16/2004 1700 0.08 0.06
WRK11 B8/17/2004 100 0.08 0.06
WRL12 8/17/2004 900 0.09 0.07
DI Water . 0.02
WRL (MAN) 8/13/2004 1150 0.06 " 0.04
WRL13 8/17/2004 1700 0.07 0.05
WRL14 8/18/2004 100 0.08 0.06
WRL14R 8/18/2004 100 0.02 0
WRL15 8/18/2004 800 0.06 0.04
WRL16 B8/18/2004 1700 0.09 0.07
WRL17 8/19/2004 100 0.05 0.03
WRL18 8/19/2004 900 0.06 0.04
DI Water 0.02
WRL19 8/19/2004 1700 D.06 0.04
WRL20 8/20/2004 100 0.05 0.03
WRL21 8/20/2004 900 . 0.07 0.05
WRL22 8/20/2004 1700 0.06 0.04
WRL2ZR 8/20/2004 1700 0.02 0
WRL23 8/21/2004 100 0.09 - 0.07
WRLZ4 8/21/2004 900 0.08 0.06
DI Water 0.02
WRL {MAN)' 8/13/2004 1500 0.06 0.04
WRL (MAN) 8/13/2004 2115 0.07 0.05
WRL {(MAN) 8/21/2004 1530 0.06 0.04
DI Water
WRU (MAN} B/13/2004 1145 0.04 0.04
WRU (MAN) B/29/2004 1710 0.05 0.05
WRU (MAN) B8/21/2004 2030 0.06 0.06
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Results of analysis of water from Whiterocks Hatchery spring outflow (lower) for

fluorescein dye

Background
Relative Caorrected
Sample ID Date Time Fluarescence | Fluorescence
DI Water 0
WRL1 B8/21/2004 1600 0.05 Q.05
WRL2 B/22/2004 8] 0.05 0.05
WRL3 B/22/2004 800 0.06 0.06
WRL4 8/22/2004 1600 0.06 0.06
WRLAR 8/22/2004 1600 0.02 Q.02
WRLS 8/23/2004 0 0.06 0.06
WRLE B8/23/2004 800 0.05 0.05
DI Water it 0.01
WRL7 8/23/2004 1600 0.06 0.05
WRLE B/24/2004 0 0.06 0.05
WRL9 8/24/2004 800 0.06 0.05
WRL10 B/24/2004 1600 0.07 0.06
WRL11 B/25/2004 0 0.06 0.05
WRL1Z B/25/2004 - 800 0.05 G.04
WRL12R B/25/2004 800 0.03 0.02
DI Water 0.02 :
WRL (MAN) B/13/2004 1150 0.07 0.05
WRL13 B8/25/2004 1600 0.07 0.05
WRL14 8/26/2004 o 0.07 0.05
WRL15 B8/26/2004 800 0.06 0.04
WRL16 8/26/2004 1600 0.06 0.04
WRL17 B/27/2004 0 0.07 0.05
WRL18 8/27/2004 800 0.06 0.04
DI Water 0.01
WRL19 8/27/2004 1600 0.04 0.03
WRL20 8/28/2004 (V] 0.05 0.04
WRL20R B8/28/2004 0 0.01 o
WRL21 8/28/2004 800 0.05 0.04
WRL22 B/28/2004 1600 0.06 0.05
WRL23 B/29/2004 0 0.05 0.04
WRL24 B/29/2004 800 0.04 0.03
DI Water 0.02
WRL (MAN) 8/13/2004 1500 0.06 0.04
DI Water 0
WRL1 8/29/2004 1615 0.02 0.02
WRL2 8/30/2004 15 0.04 0.04
WRL3 8/30/2004 815 0.05 0.05
WRL4 8/30/2004 1615 0.04 0.04
WRLS 8/31/2004 15 0.05 0.05
WRL6 8/31/2004 815 0.05 0.05
DI Water 0
WRL7 B/31/2004 1615 0.05 0.05
WRLB 9/1/2004 15 0.05 0.05
WRLO 9/1/2004 815 0.05 0.05




Results of analysis of water from Whiterocks Hatchery spring outflow (lower) for

fluorescein dye

Background
Relative Corrected

Sample ID Date Time Fluorescence | Fluorescence
WRL10 9/1/2004 1615 0.05 0.05
WRL11 9/2/2004 15 0.04 0.04
WRL12 9/2/2004 815 0.05 0.05
DI Water 0.01
WRL1 8/13/2004 1700 .05 0.05
WRL13 9/2/2004 1615 0.04 0.04
WRL14 9/3/2004 15 0.04 0.04
WRL15 §/3/2004 Bi5 0.04 0.04
WRL16 9/3/2004 1615 0.05 0.05
WRL17 9/4/2004 15 0.05 0.05
WRL18 9/4/2004 815 0.05 0.05
DI Water 0
WRL19 9/4/2004 1615 0.04 0.04
WRILZ20 9/5/2004 15 0.04 0.04
WRL21 9/5/2004 B15 0.04 0.04
WRL22 9/5/2004 1615 0.05 0.05
WRL23 9/6/2004 15 0.04 0.04
WRL24 9/6/2004 815 0.05 '0.05
DI Water . 0.01
WRL (MAN) 8/13/2004 2115 0.06 0.05
WRL (MAN) 9/12/2004 1530 0.06 0.05
WRL (MAN) 9/12/2004 2100 .06 0.05
WRU (MAN) 9/12/2004 800 0.04 0.03
DI Water - Laboratory de-ionized water
R - Rinsate sample from autosampler
WRU - Whiterocks spring composite (upper)
WRIL - Whiterocks spring outflow (lower)
MAN - Sample collected manually




Results of analysis of water from selected sites in the Whiterocks Hatchery area
for fluorescein dye

Dye Injection: August 13, 2004 1530 and 2030

Lacation: West ditch at flume

Background
Map Relative Corrected

Sample ID No. Date Time Fluorescence | Fluorescence
DI Water 0.02
West ditch at flume (injection site) 11 8/13/2004 1600 0.18 0.16
Ridley spring 7 8/13/2004 1415 0.13 0.11
DI Water 0.02
DI Water 0.01
Whiterocks spring {main) 1 8/21/2004 2030 0.05 0.05
Waest ditch by hatchery 14 8/21/2004 1440 0.21 0.21
West ditch by hatchery 14 8/21/2004 2100 0.18 0.18
Whiterocks spring {west pipe) 3 8/29/2004 1710 0.05 0.05
Ridley spring 7 8/29/2004 1900 0.3 0.3
Farm Creek spring 9 8/29/2004 1920 0.08 0.08
West ditch by hatchery 14 B8/29/2004 1740 0.12 0.12
West ditch at highway 12 8/29/2004 2100 0.12 0.12
Whiterocks spring {main) 1 8/21/2004 2030 0.04 0.04
DI Water 0
DI Water 0.02
Whiterocks spring {main) 1 8/21/2004 2030 0.06 0.04
DI Water 0.01
Farm Creek canal at highway 15 9/12/2004 1445 0.07 0.07
Farm Creek spring 9 9/12/2004 1925 0.05 0.05
Ridley spring 7 971272004} 1940 0.39 0.39
Waest ditch by hatchery 14 9/12/2004 2035 0.16 0.16
West ditch at flume (injection site) i1 8/13/2004 1600 0.16 0.16
West ditch at highway 12 - 8/29/2004 2100 0.1 0.1
DI Water 0
West ditch by hatchery 14 8/21/2004 1440 0.19 0.19
West ditch by hatchery 14 8/21/2004 2100 0.17| 0.17
Waest ditch by hatchery 14 8/29/2004 1740 0.1 0.1
Ridley spring 7 8/13/2004 1415 0.1 0.1
Ridley spring 7 8/29/2004 1900 0.26 0.26
Farm Creek spring 9 8/29/2004 1920 0.06 0.06
DI Water 0
DI Water 0
Farm Creek canal at highway 15 9/12/2004 1445 0.07 0.07
Farm Creek spring 9 9/12/2004 1925 0.05 0.05
Ridley spring 7 9/12/2004 1940 0.38 0.38
West ditch by hatchery 14 9/12/2004 2035 0.16 0.16
DI Water 0.01




Laboratory Techniques for Analysis of Fluorescent Dyes in the Utah
Water Science Center Laboratory, Salt Lake City

Instrumentation £,
The Utah Water Science Center Laboratory is equipped with Turner Designs Madel 10
and Mode! 700 filter fluorometers. The Model 10 is a 1970s-era analog instrument; the Model ) ,
700 was purchased in 2005. The Model 10 can be used as either a field or laboratory instrument. l.
However, the instrument is seldom used in the field and instead, is set up for manual analysis of
discrete samples in the District Lab. The Madel 700 is designed as a laboratory instroment and
unlike the Model 10, it has more advanced functions including digital display, data manipulation,
and data output capability to a printer or computer. Both of the instruments use glass filters to
guantify the amount of fluorescence generated by a substance when exposed to a broad spectrum
light source. Incoming light froﬁn an ultraviolet lamp {(quartz halogen or mercury vapor) passes
through an excitation filter which then narrows or focuses the spectrum of ﬁght that bombards the
sarmple. Light is re-emitted from the sample at a longer wavelength, which then passes through an
emission filter that further restricts the spectrum of light emitted by the sample. Every fluorescent
substance is characterized by peak excitation and emission wavelengths that are specific to the
substance being analyzed. Only one set of excitation and emission filters can be placed in the
Model 10 at a time for each fluorescent substance being analyzed. The Model 700 employs a !
filter “cylinder” that can accommodate up to 4 sets of filters for sequential analysis of multiple . h
dyes or other fluorescent substances. The Model 10 filter fluorometer is currently used for the
detection of sodium fluorescein and rhodamine WT dyes and the procedures outlined in this
guidance document pertain only to the analysis of these dyes on the Model 10 unit. Because each
of these dyes fluoresces at different wavelengths, separate excitation and emission filters and lLight
sources (lamps) are required. Specifications for analysis of each of these dyes are presented in
table 1.



Table 1. Specifications for fluorometric analysis of fluorescein and rhodamine WT dyes

(Turner Designs, 1996)

Excitation Emission Reference |Peak Excitation/
Dye/ Filter Filters Filter Peak Emission
Color index Name (nanometers)| (nanometers) |(nanometers)| (nanometers} | Source lamp
Sodium fluorescein (uranine) 034-0486 |2A-12 and 4-97 | 10-063 (#8) 485/515 Daylight White
Acid Yellow 73 {481 - 401} (510-700) (> 485) 10-045
Rhodamine WT 10-036 4-97 and 3-66 | 10-053 (#16) 550/5380 Clear Quartz
Acid Red 388 {546) (570 - 700) (> 533) 10-046

The Model 10 filter fluorometer has four relative sensitivity ranges — MINS (minimum
sensitivity), x3.16, x10, and x31.6, where each range is 3.16 times the previous one. Thus, a value
of 2.5 on the x3.16 scale is equivalent to 7.9 on the x10 scale. Each of these ranges can also be
increased by x100 to further increase sensitivity to very low concentrations. The basic ranges can
be selected manually or the instrument can be set to select the most applicable range
automatically. Generally, the instrument is set on the most sensitive scale that will still

accommodate samples with the highest flnorescence (concentration) values. Lower concentration

.samples are analyzed on higher sensitivity scales or ranges, to increase detectability and improve

measurement accuracy. However, all sample readings are ultimately referenced to the same scale
for plotting recovery curves. In addition, the instﬁlm&;nt can be calibrated to read concentration
directly when relative fluorescence readings are related to a set of known dye standards (see
below).

Methodology - Water sample analysis
Initially, the instrument is calibrated to read zero or close to zero using laboratory grade

deionized (DI) water. This adjustment is made using the “blank™ control knob. Generally, DI
water is analyzed after every six environmental samples to establish a baseline for maonitoring
instrument “drift”, Over a period of several hours, values for DI water tend to increase slightly,
presurnably as the instrument warms up. The blank is then either periodically adjusted back to
zero or the values are “subtracted” from the values of the environmental samples. Field process
(rinsate) blanks are used to assess potential cross contamination between environmental samples
collected in an automatic water sampler. These samples are processed in the field or lab to
evalnate the effectiveness of the cleaning procedure of the sample bottles. The 'sample bottles are
rinsed twice with DI water and selected bottles (every 8" bottle) are rinsed a third time. This third

rinsate sample is analyzed after every six environmental samples.




Samples from all potential discharge points such as springs, are collected prior to a dye
injection and are analyzed to determine the average natural (background) fluorescence, which is
used to establish a baseline for a dye-recovery curve. This “background™ flucrescence typically is
due to organic material such as humic acids that can fluoresce in the same wavelength range as
the dye. Background fluorescence is “subtracted” from the fluorescence of the samples to yield a
value that is related only to the fluorescence of the dye. A sample of water from the injection
point is also usually collected for comparison to the potential outlet samples. All of the baseline
samples are analyzed prior to the environmental samples (collected after the dye injection) and
selecied baseline samples are also re-man after every 12 environmental samples.

Environmental samples are stored in the dark and/or refrigerated to minimize biological
and photochemical (UV) degradation of the dyes. Prior to analysis, the samples are brought to
room temperature to minimize potential temperature effects on fluorescence. Thi.rty-mﬂli]itér (ml)
glass test tabes or vials are used as sample holders. The vials are rinsed with the sample water
two times before a third aliquot is taken for analysis. The vial is placed into the sample
compartment of the fluorometer and a reading is taken once the indicator (needle) stabilizes,
generally a period of about 10 seconds. Each sample is analyzed twice (separate aliguots) unless
the value varies by more than two scalar units, and is then analyzed a third time. Samples known
to have concentrations beyond the linear range (see below) of the particular dye are diluted either
2 or 4 times, analyzed on the applicable scale, and then corrected wsing a multiplier based on the
dilution.factor. Dilutions are seldom necessary, however.

A dye-calibration curve can be prepared to convert the relative fluorescence of samples to
actual concentrations. Standards ranging from 1 micrograms/L or less to 50 micrograms/L are
prepared using a serial dilution technique described in Wilson (1986). This serial dilution
technique uses the stock manufactured dye to create a range of concentration values that are
within the expected range of concentrations in the environmental samples, Resolting
concentrations are typically 1, 5, 10, 25, and 50 micrograms/L. The fluorescence of fluorescein
and rhodamine WT dyes generally is linear to about 50 micrograms/I.. Higher concentrations of
the dye are typically “quenched” so that values of fluorescence above 50 micrograms/L, and
particularly above 100 micrograms/L., are typically less than values of fluorescence would be if
linearity were to be maintained. At very high concentrations, this fluorescence actually reverses
and can be less than that at lower concentrations in the linear range. As a result, samples with
high concentrations of dye are usually diluted into the linear range prior to analysis. Calibration
standards up to 50 micrograms/L can be measured directly on the x31.6 range. Samples with
higher concentrations (generally greater than 100 micrograms/L) are first diluted with laboratory

DI water into the linear range for the dye and then the values are corrected by using the applicable



multiplier. Selected dye standards are usually analyzed for every 24 environmental samples to

check linearity and instrument precision.

Methodology - Activated charcoal analysis

Fluorescein and rhodamine WT dyes can also be extracted from activated charcoal by
using one of several eluent mixtures consisting of DI water, an alcohol (such as isopropyl), and a
base (such as potassium hydroxide) (Aley and Fletcher, 1976; Mull and others, 1988). Although
the individuval chemicals have a shelf life of at least several years, the resulting eluents have a
reported shelf life ranging from only several weeks to several months. Extraction of flnorescein
dye is done by using a 5 percent solution of isopropyl alcohol (70 percent) and potassium
hydroxide (KOH) (Mull and others, 1988). This is prepared by dissolving 6-7 grams of KOH in
100 ml of isopropy! aleohol. This results in a supersaturated mixture, as indicated by a heavier
supernatant at the bottom of the container overlain by the eluent solution.

Activated charcoal is removed from pre-constructed nylon screen wire packets and
placed into 100-ml glass beakers. The charcoal is then thoroughly rinsed with laboratory DI water
umtil all of the sediment and organic debris are removed from the charcoal that could potentially
interfere with the extraction, ochservation, and analysis of dye in the sample. After rinsing, the
excess water is poured off and each sample is then eluted with about 20 ml of the alcohol-KOH
eluent to extract the dye from the charcoal. Samples are then covered and allowed to stand
overnight. Dye eluted from charcoal that has adsorbed substantial amounts of the dye generally is
visible in the elutant within minutes of extraction while samples that have adsorbed lesser
amounts may take several hours or more to become visually positive. Concéntrations of dye
extracted from activated charcoal generally are reported qualitatively based on the relative
strength of the visible amount of dye in the elutant. This classification includes very weally
positive, weakly positive, positive, strongly positive, and very sirongly positive. Concentrations
of dye that are not obviously visible (less than very weakly positive) can often be enhanced for
observation by using a directed beam of white light. In addition, very low'coﬁcéntfations of dye
that cannot be discerned by visual methods or cannot be differentiated from the fluorescence of
natural organic material often can be detected by analysis of the elutant on the fluorometer.
Because dye is cumulatively adsorbed ontb charcoal, however, measured dye concentrations are
not representative of those present in the water at the time of collection.

Low concentrations of dye, particnlarly fluorescein, that are adsorbed by activated
charcoal can be difficult to distinguish visually from the fluorescence of organic materials, which
are also adsorbed over time. Consequently, detectors are placed in all potential discharge points at

least 1 week prior to (and removed on the day of) the dye injection, to evaluate the amount of



natural fluorescence in the native water. Detectors also are collected and replaced after the dye
test has been completed, to document a return to natural background conditions. Generally, all
charcoal detectors collected prior to, during, and after the dye trace are processed at the same time
(rather than after each one is collected) for comparison purposes. If elution of the charcoal is to
take place within several days of collection, the detectors are kept moist until ready for
processing. If analysis of the detectors is not planned for several weeks, the detectors are
refrigerated to inhibit bacterial prowth, which potentially could result in loss of dye. Charcoal
detectors are stored dry for longer periods of time.

Additional samples that are typically processed along with the environmental samples
include samples that were positive for dye in prior tests, a split or duplicate sample, and an
unused charcoal sample. Processing of a sample from a previous dye trace that was positive for
dye evaluates the effectiveness of the eluent mixture to extract dye. Environmental samples are
often split for processing in order to provide additional sample for verification of results.
Duplicate samples are typically employed and processed to provide additional verification of a
result, to serve as backup detectors should the primary detector become lost or tampered with, or
to be processed at a later date for comparison with samples from other dye tests. In addition,
processing a charcoal detector that has not been used in the field allows for comparison with
natural background fluorescence in environmental samples and for evaluating the presence of

other fluorescent substances that may be inherent to the charcoal.
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A H

T i ‘AVol acid __L_
) : DC ormL 2 Vol acid
T

.'.“".‘-.LH
E:"J .
9% F| o 1Y,

J"ii;fi’ 11?" u‘r{fBQ ia u’.’j't..,-
09U 66 9631 § D12
4:7-7 ;G_;; ‘2"?() % xf?;
Lol 07 |95 5 .69
Lod| S 929 5 | .o
e .08 1983 5 1.oi7
US4 ol |96 5 |5
Lsal o4 jgev| L | .o
L{"ILI[’; ,{’,}5 5]‘%?—— 3’ M‘jf'
Hupl o5 | 9495 2 | 0i7
W2l .0 |1onnl 5 1.0i%
;"'l{ra——-% .,O(g )C’Og 5 l({jéﬁ;‘
Hi9 .09 Notol 5 LoI%
A (615

ALKALINITY  {

ALKALINITY -

BICAHBONATE (
CARBONATE ( )

IG!TAL COUNT +

asCaCO = BY ——m——
3 mL sample EAR
e
A = DC or mLs acid from initial _ » 'I'ITBF%}AF%'IEOI N[ E 0
pH to andpoint near 8.3 = f! . % i (ml)
. = Using rnl of
B = DC or mLs acid from initial Q| 0.01833 normal
_ ) q T2 | H_SO
pH to endpaint near 4.5 = T 2 4
“ F1 983.5
APPLY CORRECTION FACTOR (CF) [F ACID USED FOR F 5 1000
BURETTE TITRATION HAS NONSTANDARD NORMALITY—
CF = carm factor = H,80, nomally/6.01639 3 820.2

{IMPORTANT : CF NOT APPLICABLE FOR THE DIGITAL TITRATICN FAGTORS
1SHOWN; use only with nonstandard normality BURETTE Uitration)

y 197

—2
O mg/L es CO 3

mg/L as CaCO 3
1 -
) 2—%’0 mg/L as HCO;

NOTE: .
ATTACH QUTPUT COPY
IF ALKALINITY VALUES
ARE CALCULATED USING
A COMPUTER PROGRAM

OBSERVATIONS/CALCULATIONS :

Acid Lot No, :

Sample Volume : ‘5,(4) mbL

[__] Fiterad E Unfiltered

"Sample stirred : - 5] magretically [_| manually

pH: Start 7 _-—% End "ilq{ji‘d?

DC {Digitat Counts) or
Vol. tiireted et End Point near pH 8, 3:

_O
495

Digftal Counts or
Vol fitrated &t End Polnt near pH 4.5

Acid: 1.60 N (0.1600 N_b.01638N OTHER

Hlnr:re:marr’:al Fixed ' Gran
Equwalence D End FPoint [] Titration
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Record Number: 00400052 SINT: B73400 ’ MST Begin Date: 12-03-2003 13:10
End Date: Medium: 6

Site ID: USGS 402906109572001 Sec. Township Range U(B- 1- 1)1idadd-s1
Station Name: Whiterocks spring composite State: 49 County: 047
Lab ID Number: 3450053 Project: 9716AUGHS Geologic Unit: Glacial outwash
Data Types: NU Sample Status: H Sample Source: 9 Hydrologic Condition: 9
Sample Type: 8 Bydrologic Event: 9
Organism (ITIS): Body-part id: Processing Status: R Number Parameters: 9
* PCODE T RPLV RLCOD --PARAMETER NAME-=  «ow=-- UNITS~———- --VALUE-- M
00010 - Temperature, water degrees C 10.0
00027 —— Collecting agency code 1028
¥ 00028 - Analvzing agency code 80020
00085 - Specific conductance uS/cm @ 25C 365
00400 - PH standard units 7.5
N 00608 F .04 LRL Ammonia, wE mg/l: as N . .04 <
N 00623 F .008 LRL Nitrite, wf mg/L as N .008 <
N 00631 E .06 LERL NQ2+NQ3, wt mg/L as N .257
N 00671 H .018 LRL Orthophosphate, wi mg/L as P .018 <

Wi - whole water sample, filtered
RECORD NUMBER: 00400052
SITE ID: USGS 402506109572001
STATION NAME: U({B- 1- 1)14add-s1
COLLECTION DATE: . 12-03-2003 1310
PARTIAT, BALANCE

CATIONS {MG/L) {MEQ/L) ANTIONS (MG/1) (MEQ/L)

NO2 + NO3, DIS5S. AS N .26 0.019
TOTAL 0.019

PERCENT DIFFERENCE =-100.00



TE'D = HINDHEJITAd ILNIDHIT

B9L° ¥ TELOE LEL"F TYL0L

To0 0 o a14d4 ‘I ‘SO " EUYD arag’o LB T T/9W "S5I0 'HOISSYIOd
PITF 182 74 ‘4 'SIO CCEHVOIH Te1°0 LL'E /80 =8I0 'HNIdos
BLE" O LLE /9K "55Ia 'AIVAINS © 0EETT 8Pt T/9H "SSIO 'HOISANDYH
LLD" O L g | /91 "SI0 'UQIHOTHD BGE°E T°B9 T/0W "S5IT ‘HNIDTYD
{1/DEK} {1/91) SNOINY {1/0m1) {1/21) SNOIIND

- - 0STT EOOE-TT-L0 :HELYO NOILIJHTICOD
1 -PPPFI(T -T ~H}0 :IHYN NOIIVLIS
TOOZLGAO0TLOGEO0Y BEDBN  :UY NOILVLS
HSPODEDD *HHEHAN @I0DEY

/vl [ /8g01 = Bg000& wWoxl /%) / /OEOQB = BE0DO0d TZ58GH rIabequr jTnssy
rexr 1 ASUMM UOTIARSURLL 0] [SUDYSSHEW ONYV LHOdHY HOWHT  wyxa
ZT80E002 - E H § S VEF o657 @ wo/sn qerdfspggns’ puoiasds THH 9°2 ¥ Gr00A
BTBOEQDE - E H 8 €8z0° "1/ Bur I4 'BpTwoIy THT 38T0° d OLBTL
- [4-14 T/ Bw ums ‘s 'a8nprsey - IGEOL D
QZg0EOnE d E H 8§ PO SIE /8w JM'D0RTANGY 'enpTEaYU THR 01 ¥ 00R0L
- E T § S0E £03®) 5B /0w F'IoT'IM AGTUTTEHTY -= g 980&¢
0Z80E0DT - T H § u q ga5BE" /60 Jm 'esaurbuey THI ¥ 2 95010
0gZ80E0GE - T H 5 > g T/6n Im 'uoar THI § d o¥atH
0Zg0ENGE - E H 5§ LASY "OT T/ Bur IM "EDTLTE THI EZ0° a 55600
0Z80EDQE - Z H 5 > LT /6w Im 'aprIontd ™Y LT 5 095600
6T180EO0E - £ H 5 ELTLE /6 In ‘ajeIing THT AT D G600
6T50E002 - £ H 8§ TL'E 1/Bw FM '8pTIOTYD a1 2 D ova0d
0zgoEOOT - € H 5 EEL8"T /6w & ‘umrsse]od ™I 971" J SE&BD0
- £ Juanzed M 'umtpog - EE600 3
- T 0T1jex orjey uldispy umipos - TE600 D
0Z80EDOE —— £ H 5 EGY9L"E ‘1/Buw IM ‘umypos L T J 0ts00
OZB0EONT - € H B ESTEFT 1/6w F# ‘umtsaubey TdI 800' OJ GSEBD0
0280ENDE bkt £ H 8 HZOT B9 /5w I4 emToTe) T8I  IT0° 4 ST600
- . 0EE £00ED sE /8w W ‘E5aupIeq - 00600 D
- £t I 8§ IGE /8w I'I57’IM's3e0qIRDTH -- H €Sv00
— T T s 0 1/Bw pTZ ‘107’ IMB3EUOOIRD - g Z5%00
TIE0EQOE - g H B 66 L B3TUN pirepuels qef'nM ‘HA TR T° ¥ EOVOO
-= g I 8 £ L S3TUN pIepueis © pd : —_— aovao
- £E T B 1137 JSE B WB/8N D5g 3B puod oTgToads - S6000
- g€ I &8 T uTw/Ted JuelsSut ‘2RI MOTJ - 65000
-= P I 8§ 0gcos apod Aousfe BurzATeuy v HZ000 0
- P I 5§ 520T a8paa Aouabe Butipaited - LE0DO
- £E I § ¥ OT O saaxbap IBJEM 'SAINJEIadusg ' - oTOGo
IVO-INY BIVO-d¥d AIO5T 2 ¥ T O EZ2 1 W ~d0TeA—— —~=———— SLINA~———— ——THYN HILIHYHYd-- Q0218 ATdH 1 H003d «
¥ 0 O 1 s3qO0 H z
d g N b w 4]
S5 11201 husyogoy 571904211y —swemed qe1 orawes
* ——Jjusuuol pratd ardues
£2 EIRlawRIRg Jaqumpy ¥ :8njejg Burseasoag 1Pt jaed-fpog P {BILT) wstuwrbiQ
¥ 3udag oTHoToIpAy 6 :addg sTduey ¥ iuoTiTpus) orboroapfiy g ivoanog arydues H :gnje3s aTdweg
HJ iseddi] ejeq ATUL D150Taan TO9AYYTLE :30®foag ZTZOECE :AaquUnN gI ge]
L¥0 Ajunao)d 6F 93E3s T -PPERYPTI(T -T -€)n s=weN uoriels I00ZLS60TLOGZ0F 5950 :4T g31g
9 umypap fE1BE PUA 0S:TT EOOE-TT-L0 :@deg urbog I0d ZZ5ASE SONIS 8SFN0E00 :ISqumi proday
T tIEqUMN UOTIARSURIL  —- 50710 €00E~60-01 :®38Q §€8901d -—- JBjug yoged MO SIMNO

T0 :@seqeied  TOOZLSEUTLOGEOF S50 :93T5 ZOONVOTLG :398003d mes===
arigaeov | YITLE 2Lo. ==

P




__ALKALINITY ©
Vol acid |aVol acid| _2_pH - ~7 fypdmmm - .
| pH A pHIDC or mL|DC or mL | A Vol acid | Pate )’I‘/“f{j &) Time || ) O
7.4 O CALCULATIONS:
0% D8 a Fy * o | DIGITAL COUNT
7 ii,gf )7_ 5’% CO_= Ax —— XCF & | TITRATION (DG)
Az hd 4 mL sample = | Usin Usi
7= g sing
(.52 Hog - 2 01600 1.0
; g -1 * | normal normal
(20 Led HCO, =[B-241x ————— xoF;
r‘?’:-.{ ! %@0 3 mL sample F_] 12.0 120
Sl .30 | Qo018 |,00%2 Fy | 122 122
a— If"'|-l' - *
5,27 24 |9E0 | 50 | Opygy | AKeUNTY s o Fy| 100 100
= y— Y= 37 G asCaGDS= BY ————e =
=R IR QT 5 g .0@@: ml sample
[ [2 490 15 Looky| —
Etég : 17 I;DC}{) ! Eg - D12 : A = DC or mLs acid from initial 0 TI'I'BFllJﬁI‘]ONE L
Vs {‘}3 * p Vi = v pH to sndpoint near 8.3 = (’) % ] (mb)
L‘(;_«} 1 -Z)d-.‘.? IO@T) 5 n{} 5 A = Using ml of
U711 .02 [lolb S |,01¢ | B=DCormis acid from initiat Q Dmgﬂgsgﬂrmﬂl
L{;ié} VLD { ns 5 JAZD pH to endpaint near 4.5 = ; @?7 o 2 4
— e - F 983.5
Hodl 05 1inigl 2 Loy |« 1
li5r he y A0 | Z ) APPLY CORRECTION FAGTOR (CF) IF ACID USEDFOR  F, 1000
VT ;J . ? T U p— £ BURETTE TITRATION HAS NONSTANDARD NORMALITY-- =
Lf,"—r L L0 N0y 2 1,020 CF = com. factor = H,SO, normalty/0.01638 3| 820.2
L N2 73 prd
"?::-? ! 07 ! LE" £ e ’gz‘?" (iIMFORTANT : CF NOT AFPLICABLE FOR THE DIGITAL TITRATION FACTORS
Y22 »OS !O () = (17 |SHOWN; use only with nonstandard normality BURETTE titration)
T >l > HE = NOTE:
L.L‘ "‘"L, 'O(E ) 0 :i £ H1.0 j /‘" ALKALINITY ( ) 2*0 5 mg/L as CaCJO3 ATTACH QUTPUT COPY
LéLt o 0% | 1adD S O e el 1 IF ALKALINITY VALUES
e U BICARBONATE ( )y o | mg/L as HCO
L, D2, OSSO = 5  ARE CALCULATED USING
P ! .
CARBONATE ( ) il\) mg/L es COS A COMPUTER PROGRAM
OBSERVATIONS/CALCULATIONS :
—— ) ~— e
Heoim= 1027 -.249 = 25
i F e . L=
Al =1027- 2= 205

Acid: 1,60 N {0.1600 N)0.01638N OTHER

Acid Lot No., :
Sample Volume : 5 ( ) mk.
[] Filtered Unfiterad -

Sample stirred ; .magnellc_aily [1 manually

pH: Start 7fj'f‘§-'.End LFIO:%

DC {Digital Counts) or O
Vol. titrated at End Palnt near pi4 8.3 :

Digital Counts or
Vol. thrated at End Point near pH 4.5 ; , 0 2:7

' Incrementai Fixed Gran
mEqui\ralanca D End Point D Titration




#8°0 = HONJHEAITO INIOHIE

051" % TYI0L 192 ¢ THLOL
100" 0 9°'E 17901 "55IQ "H5INYONYR
ino- g 9T 1/8n "551I0 ‘NOYI
L6B"E SeT aTd 'LI'SIO 'CNIAYNTIY LED'O EP°T 1/DH *S5¥d. 'WNISSYI0d
T10°0 z° T/9H *SSI0  "3Idrdontd got-o 0E*2 T/9H ‘5514 'HOTaoS
EFE‘D LTI T1/BH -S51Id ‘HINIIOS ES0°T 6°ET T/8Wi ' S5IC 'WOISANDVH
ovag-o 't T/DW "S5I0 'HATHOTHD €90° ¢ £°T8 /90 "S55IQ 'HOTITYD
{"1/0aR) {"I/9H) SNQINY {r1/08R) {r1/0K} SROLLYD
- = STPT POOE-ET-HO :EIYVA NOLLIAIIOD
TS—0peeT{I -T -"H)l :‘EHNYN NOLLYLIS
TO6CLS60TLO6E0F SDSN | AT NOILVLIS
SES00F00  GHIAEHON GHOJHH
rary T Iaquny ToT)IRsURLL I0F SHOYSSEH NV LUOJTH HOHMA  szsx
BOGOTO0E — E H 5 0008 *EZLE OS¢ 8 wa/En qernbapgznm’puogosdy T™H §°2 ¥ 56006 K
82607002 - E H 8§ > 910" 1/ Bur M ‘sprwoag Ty ST0° 3 OLBIL R
—— OZE 1/ 6Bur ume ‘'Jm ‘gnprsed - T0EQL 2
BEOTIVOGE - t H 5 3 AT A4 /6w IM'D0ETHNOY ‘enprEay THH 0T ¥ 00E0L N
- E I &8 SET EDDED S® /B F'IDTIM AJTUTTENTY —-— g€ 9906E
LOEIVOOE - Z H 5 2 0tP9°'E 11/6n I ‘agsusbuny THI §°- J 95010 N
LOEZTVO0OE hnld £t H 5 A 0orP o1 T/6n M fuoar THI 7v°9 o 97070 N
LOEZTFOOE - E H 5§ = pgez’ ZT /61 Im 'BOTITS ™I 0 d G5600 N
LTIEDTQ0Z - Z H 5 goz- 1/Bw In '8pTIONTA TYH LT € 05600 N
- 0ETTV¥O0E -— £ H § 649 TT 1/Bw F# ‘\3eIIng THT BT D Sve00 N
DETTPO0E - £ H 8 80v°1 1/Bw I TapTIoTUD ™I g I 09600 N
LDETPO0E - g H B Q OBEY"T 1/ B Fm ‘umrssejog T8I 9T O SE600 N
- E Jusoasd M 'UmMTpos — ZE600 O
- T OF3ET OT1RY ujdispy umipos — TEEODO0 O
EEZZTPO0E - £ B 5 2 096Z°'¢ 1/ bur Is 'umipos T 1 J O0vs00 N
EZZTIP00E - £ H 8 0006° 21 1/5u F& ‘umtsaubey ‘THT 800" D GE&00 N
EEETt00C - £ H B 00SE’T9 1/5w F# fwuntoT=E) ‘I  T0° o ST600°M
- . 01e £0De) Bw /bBuw Isjem 's5eUpIRH - 00600 O
- 1 I 8 0 /8w pTF ‘30t gmfeneUOgIERD -- # E5¥00
BO6OPO0E - T H 'S T6° L B3TUN pIRpUR]S qet‘na ‘Hd THH T* ¥ EOV00 M
- £ I & 6'L B1TIUN DILpUL]E Hd - aovoo
- E £ 8§ SBE J5¢ @ wo/sn J5¢ Je puocn OTIToads - 56000
- E I & 1114 utw/fed  ‘juelsuT ‘siEl MOTE — 65000
- P I 5§ ozong Spao Abusfie BurziiBuy - BE2000 01
- ¥ I 8§ BEZOT apan Aouabe ButjoaiTo) -— LEODD
- E I s TE 3 s3a=aabep Iejem ‘aInjexsdum], — 0T000
AIYI-INY JI¥0~48d ARGST O ¥ I D €2 1 H —--HMATYA—— ———— SLIN]-~~——— —-ZWYN UILINVHVYd-- @GCDTH ATdH I  TE00d «
¥ D O 1 sHgoo 3 i
d a N TN o %}
mc:....L S $U~ T 1 M —=usumo] qeq sydweg
' N ~-jusume] pratd sTdwes
22 (9I89sweIrd JoOqUEmN H :8n3el5 Buts=zaooxg ipt axed-Apog *{FILI) watuebzg

X i3ushg orBoToapAy § adAL aTdues

X UOTITPUS] OTEOTOAPAH § 1903IN08 syduws H :sujels aydumg
HO sadA] ejeqg

:3Tu otbotoan S090¥STLE 3P8foxg ETEQOLPE :A3qUMN I quT
TS-op=pT (T -T -8)0 :Swey uoTiels T06ZLSA0TLOSROGY SOSO QT 8315
POOE-ET-80 :®3eg utheg 1aW 9EE0TE *LNIS 9ESOOP00 :AIqUN PIODBY

LFD :A3uno)
9 iumipsy

6% :33e3s

EOB( DU STRT

z tABUNY UOTIO0USURIL

S0:T0 S00E-%0~TO ‘@) S98201g

Fajug yoajeg MO SIMNQ

T0 :3sRqeleq  I0AZLGEOTLNAROP SISO PBITE. GNOAVSTLE 1999{02d s====T

Y




9E°PT = EONAWHAATG INEONZA %

6EQ'S TYIOL BEL™9 TYI0f
, : 2000 12 /90 S5I0 ' ESANVONYH
[o0 papoys womy aaybry s20-0 AN ol cos BTN et 0w -seTa uatdos
2T 502} 4 29 Plroys F0T-0 o't T/0H -ERIG 'maTeOTH  ion-s £ Ky e
n. \TZ.E., 1212 U 1 doarer {r1/0TR) {(1/9H) SNOINY {1/03R) {ri/om} SNOLIYD
_+ 20p 2Mv)vq Wi .w.m..__)ﬁ 7 Reny qﬁ - - 0SYT EO0Z-€0-ZT :WI¥O MOILDITION

IS-POePT(I -1 -€)0 :HRYN NOILVLS
TOBELSBOTLTEEDY S9SN QI NOLLVLS
.mmcﬂnvnn THIHNON HOOTY

% 6¥°6 —/+ NYHE HILVIED EONHHIJATO LNHOHE]
T8° OL 55" SIIHIT EUISLOO OILLVH HIONYIOONANOD JIJLIDRAS/D 081 IV HNOISTH
Tg" OL 557 SIIWIT FGISIN0 OTIVH HONVIDNANOD DIJIDddE/SININIILSNOI J0 HOS

xxpr 9g IOQUNN GOTIOPSUBXL I0F STOVSSHM ONY THOITH HOWHE  ssas

BTETEQOZ -

E H § L*GES sz 8 uww/sn qerpfspszom’ puoooads THH 9°E ¥ 56006
9TTOoRO0E - ¥ H B TL PT- Tiw x8d nm 'oT3RI 91-0/8T-0 -~ Y GBOZR
9TTOPOOE - v H B 0 60T~ Tw dad nm ‘oTIeI T-H/Z-H - g ¢80¢8
ZEETEOOE hatad € H 5 [:FATA /5 Im ‘epTWOIg a1 910" #  QLETL

- 434 1/Bu ums ‘ym ‘anprssy - T0EOL 3
EDEZ0OPO0E - E H § T2 ' vBE ’ T/0W IM'JQATREOY 'anpisay THR. 07T ¥ O00EQL
0Zeoraoe - E H § PSEEC FOoRD 58 /0w 4uwyigm A3TUiTedTY ™R € ¥ T0BGET
9gZezovooeE e E H 5 2 goog- 8y 1/8n Im 'asausbumy L. g° D 95070
8gToPO0E - Z H 8§ 2 > ¥'8 1/6n Fm 'uoif 4T 78 a 9¥070
3ZZ0rCoE —-= E H & 4 aooo "8t 1/Bw M feT{rs ¥l p0° a SS600
CETETEQOE -— ¢ H 8§ £gy- 1/ 6w In ‘sprIanTd THH LT* g 05600
PEZEOVOOE - E H § a 6L°TT 1/5m Fm '@REgInE T gt 2 &¥%&00
pEZEovrao0e —— £F H 8 a £9°E 1/ B Fm 'SpTIOTYHY ™1 L 0ve00
9zzoraoe - g H § 2 ongs 1 1/8u I 'umtsseiod THI: 9%° J SEROOD
- £ Jusoasd M 'unTposg - ZEGOD O
- T OTJ®A OT3RY UldISpY UMTpOg - TEGOD O
9gZ0rooe - E H & E 00S6" € 1/5w M ‘unipog gD T J  DEGDO
9EZ0F00e - € H § o 00oo°Be 1/ 56w Im runyssubeRr ‘THI: 800° O SZ600
9EZGFO0Z - £ H 5 o 0HO0E" 7B 1/ 8 In 'untaten THE T3 d  STE00
- QEE faoe) se 1/6m nM ‘sEsupiel - 00600 2
BTEZTEDOE - £ H 8§ ) 9% L 53TUN pIRpuRly qei’nm 'Hd THH  T° ¥ £0%00
- Z I § 9L S7TUN DIBpUEls Hd _ 00r00
- £ I s oLs J5% 8 Wa/gn JG6E J® puod atyroads - G000
—n T I s 0coo0e apad Anuvafie ButzAreUuy - geooon
- P oL s HE0% 8paa Abusfe ButjosTion - LEO00
- zZ I 8 0's D sooxbap I3jem 'sangexsduat, - 0To00
ALYQ-TINY HIVO-d¥d ASGST O ¥ I O EE T H -—E0TiA~~ ————— SLINO---=-= ——HHYN HALEWNWHYE-— JOOTH: AT4d & "Ed00d «
¥ O O 1T sS3q00 = it

d a N Ted o H

m.(:tlm V_ﬁ.Ut_U .(.LL‘GHH ——jusuio) qel eTduwes

) ——jusuo) pPIaTd oydues

£ iSI9jsWrIeg ISqUNMN ¥ :8N3Pls BuiBsaooxg IPT 3aed-Apog t {STILI) wsTuwbIQ

§ :jusag athoToapfiy 6 8dAz ardues ' § :uUDT3TPUOD DTEDTOIRAH § i8dinosg aTduesy H :sn3els afdueg

HD :8§8d4L =3RQ :3TuUn otboroan S090¥STLE :d9aloxg OTOOTSE :Iawqumy gI qeg

L¥0 :Ajunoy 6y :@3elg IS-PARFTI(T -1 ~E)G :BWey uoTIweas  TDECLGGOTLIGEZGY 5950 :dI 33T5
9 UMTRSH P90BQ PUZ QGYFT EQOE-E0-ET {@73eq urbag IBR STOPLE 'LNIS 95000900 :I3quMN PICISY
LA PISMTIR UOT30BEUBRAL, - gf:T0 POOZ-EZ-E0 93BQ §58003d -- 93Ul YIJEg MO STMAQ

= 10 :988qEleq TOBELSEOTLIEZOV SOSQ :9ITE  S0SNVSILE :398foza




(vZ's) (h1'h)

P6'E1 = FONTMIJIATI INZOHAD
TER ¥ TYLOL LPL'S TYIOL
' x. ! T00°0 9'gT 1/90 "S5IA: 'ISHNYONYH
94 T 901 ﬂvm:o& <_v +:._ _.sv.:¢ 100" 0 a /90 "S5Id 'NOYI
85Z°E EST gv1 ‘184 5I0 ‘NITVITY  850°0 §e'e T/9W 5514 'WNISSYIOA
€100 A T/9H *SEI0  'HOIHOOTI  9BT'0 LT ¥ T/9H 5510 'HOIA0S
LLO"T LTS T/9H *§5I0 ‘HIVATIOS 956° T 6 HT T/9H *S5Id 'WIISTNOYH
8070 96°¢ 1/9W "SSIU  'EOTHONMHD  BVEUE 1°6L T/9W "S5IU 'WNTIOTYD
(1/03M) {1/DW} SNOINY {r1/0aw) (T/DH} ENOILYD
| - - 0T0T E00E-9¢-TT HEVG NOLEJETI0D
d“swrb i — NHOHATS HYAN MI940 WMV EWYN NOILVLS
. { mw¢.u.¢.;;\q abnw¢u4“m«¢ o O0SZLSEGTISEZEDY SOFN AT NOLEVIS
St'ay - _.Eb@& Nr7'0eA91-0/81-0 G028V £S000V00  :NIEWAN QO
el - |\ Ldﬁ_ nm .o._+\GL u\I\Nli TROLH % 6F'G -/+ NVHI HAIVANS TONSMELITT INEOHS
’ axxy  LE  ABCUNN UOTIIESURLL I0F SAOVSSHN ANV IHOATY HOMHE  yyxs
BIEZTEQOZ - E H B £ TLP D5E § Wwo/8n qerdbspggnm’pucyasds THH 9°2 ¥ G6006 N
ZZETEODE - E H 8§ 15ez0° /5w IM 'BpTUCIH TUT 8T8 H OLBIL N
-= 69e /5w ume 'gm ‘anpissy - TOEDL O
EQZOF00E - £E H § 91698 /6w 3m'008T9H0 ‘enprsay ™ (T ¥ 00E0L N
0ET0v00Z2 -— € H § EQ°£9T E0Q®) se 71/BW T'gExy’gm’AJTutieTy THH 2 ¥ TORGEZ N
9ZZ0T00e - £ H 8 o 0009° €T 1/Bn Im 'Sssuebury THI 8° J 95070 N
S9ZZ0V00T - € H B o Q067" 6 /B0 gm ‘uaxr THI $°9 4 9%0T0 N
9ZZ0P00E —-— € H § 2 0008°TT 1/6m M 'EITTIS TYI ¥0° O S5600 N
ZEZTL00E - € H 8 Eve” 1/Bu FM ‘sprIontd THH  LT" g 0S500 N
vEZ0P00%Z - £ H B L'Ig 1/Bw Im ‘ejezng THT  BTC 5 S%600 N
¥ZZOPO0T - £t B B 3 96°¢ 1/ Bu IM 'apTIOTUD T g L ovE00 M
SEZOTODE - Z H & o Qose-t 1/ 5w Fm ‘umtesejog THI 5T D GEGOO N
- v Juapiad # ‘umtpos - ZEGOD D
., - 1 GTIEX OTJeH ujdispy unIpog - TEE0D 2
3gzavro0te - £ H 8 2 Q0LE" T 1/ 5w M ‘umTpos ™§I T° J O0f£600 H
SDEDOVQOE — E H § 0006°8% /6w Im ‘umtsauley THI B00* 2 G©Z800 N
9¢zZ0va0e -— £ H B =] 00DT &L 1/ 6w Im funtotE) TII T0° 4 STE00 N
- o8z £ooED se /B ns ! ssaupleq -- 00600 D
BTEZTEQOZ - 2 H 5 018 B}TUn pIepuels et ‘i ‘Hd T™MH T° ¥ EDFQD N
—-= g2 I § 18 F3TUn pIepuRls Hd - 0ovoo
- E I 5§ 0BV D8E 8 W2/5Nn 5 3B puod Drgtoads - SE000
— 4 T g BE'T 5343 .uﬁ0umﬁﬂ .m_mHmEUm..mnm - T0Oo00
- ¥ I 5 02008 apao Aduabe SutzATRUuy - BEZ000 N
- ¥ I 8 BZOT apod Asuasbe BuyjoeTron - LTOO00
- T I s g 0 sasxbap aajem 'sainjersduarg, — oT000
SINO-INY AE¥d-dHd AFO8T 2 ¥ I O £ g 1T H ——H0TEA-—— =a—— SLIN[——=— ——HWYN HILEHVHYE-- dOQTH ATdY L 3d0Dd »
4 O 0 7 s3dod = g
d a N v d " "
- b~ ] 3 ——Jusuo) qe] atdueg
ﬁSLQ&MU &V ‘de. ! J .V._ \U\v.L_ U v H_ —-—Jusuno]) pratd arcues
1€ ‘SI3jauURIeg IICUMN H :8njeig Sursssnoig Pt dxed-Apog N 1 {SILI) wsTtuwbig

6 :3juaay oTbHOToIpAY g :adAy, stdusg G fuoTlIPuoy otBoroIpdAl [
H3 ‘8adA1 wieg tJtun othotoep
dﬁwv m.Nm—l.leuD MHOHNTE UYEN WITHD WHYd

PB3Bg PUE 0107 EDOZ-32-TT :o3eg uthed gSW

130IN05 ITGuRg H !snijels stdumg
S000¥9TLE :793loig TI0O1IGE :I8qumy Al gqetT
PEURN U0T]Rls  (Q0SZLSGOT9SEEOY SOSM0 QI 831S

LI0PLE :ANIS £E5000700 :Iaqumy ploosy

L¥0 fAquno)
6 umTpaR

&y i33E1g

LZ tIBOUNN UOT}IBSURLL -  50:TQ FO0E-EE~E0 :8780 SS800Ig

F3qud yojeg MO STMNO

T RIS T e ssassssessansanonsas 10 i3SEQRIRA | O0SZLEGATISTEQY SOSN 3YTS.

coanvytf.s, 135a£013




&

oo o = EONSUAIAITd INIOHIAG
aoo- o TYLOL aoo-o IYLOL

{1/0aH} {1/00) SNOINY (1/0an} {r1/R) SNOIEWO
HONVIVE TYLIUYd

- = GO0FPTt E€002~TI-L0 +SL¥E NOIIDIATIQD
AIFED WHYS A0 4490 TUNWD  EAYN NOIIVIS
00G5ZLSG0TISEZEOY SDSN  *OI NOLLYLS

90SC0E00  PYUHEWNN JHODHY

/¥/ /1 /Bzot = BEg000a wox3y /%/ [/ /DE008 = BZ0004d 65vPo9B rzabajut jnssy
rrrr TIT A9qUINN UOTIIVBURIL I0J SEOVSSHM ONY THOJHY HOMST  yyex
S00TEQOE - ¥ H B 28°8T- T rsd nw ‘oriex 91-0/81-0 - ¥ GBOZ8 N
S0QTEQOT - ¥ H S 9 ETT- T x=d nM o 'oTyex 1-H/g-H -— H g80g8 N
e v I 5 0Z00ad aIpoa Aouabe BurzAreuy - BZ000 0
- ¥ I 8§ 8201 apoa fAouabe BupjaaTiod —— LEZ0O0
ALVO-FINY AIVO-d¥d ABOET 5 ¥ I D €21 W ——a0TdA-~ ————w SLIN-=——— ——FWN HILIWVHYd-— Qo02Td Afdd 1 "9002d «
¥ O © 7 s3goo 3 ' s
d a N YN0 u 2]
ﬁ(..bo ..WW 1.4 - \adag ~—jusuEn] e aTdues
&M u m .V JD - n* Ua U m —-jusumo; pratd a{dues
i iFISYAUEIRS Iaqumny ¥ :=n3els Burssasoig ipT jaed-Apog FISILT)} wstuebig
§ :quaag otbHoToapiy g 8dAy atdues 6 uUoIjTPUo) arboToxpiH § f20aIno5 srdwesg H :snje3s ordues
¥ :gedAl eieg ‘3Tun otboToan 2090¥91LE :3joalfoxg 0PSEESE fI8qumi OI ge]
L¥0 Aqunop 6F !&lwlg HATHD WHYA J0 J40 TYNYD 8weN uotjess D0GELSE0TYSEEAY 5DSN AT 33ifg
iumTpay '83%Q PUX 00*¥T E€00E-TT-40 93eQg uThag GO BSPP98 {INIS 90500E00 :ISqumN DIODEY
1T ilagqumy uofjorsuwIy  —-- 5010 £00Z-60-0T :93°g SS8J01g ——  ZB9UFE yoged MD SIMND

2leg D05ELSBNLISHEDY | 5OSO 9375 ZOOOYATLA :333001d s==z=




082 = HONIWSAIIO ENHEDUHA
B5L°0 TYLOL 208°0 TELOR
10470 2T /80 "SSI ' ESENYONYR
EQ0°D g /90 'S5IQ " NO¥T
9100 29" /9W "SSIO 'RATSSYI0E
T15°0 9z 6YT ‘IEJ SIC 'NITVNTY  990°0 15°1 /DM "SSIQ  'HNICOS
6TZ°0 9°0T T/9W "55Id 'ELYAINS EvE 0 E6°C T/OW SEIA 'HOTISHNDVH
-620°0 g0'1T T/9W "S5I0 'EATYOTHD LLP O FS'6 T1/9W "S5IA HNTIOTVD
SNOTIVD
PRADL) 13 v *L\mibnﬁs —am {1/02R) {7/9M) ENOIIY {r1/DEn) {7/9mM)
- - 0ZLT E00Z-SZ-TT *TINC NOILIETIOD

NOISHIAIQ TYNYD MO WHWYA MOTIE JEATH SHIOUHLIHM
0OtESSE0T00CZEOY 5DEN

SHRYN NOILVLE
‘0T NOLLYLS

b2 'hl ~ 11%42d Amlo14va 91-0/81-0 SH0T S
5L0) - 1 vwed amlorpoa \-HJZ-H 2%0TE N

L PS000FP00  FUHHANON OHOZEY
BTIZIEODE - Z H 5 6" 6L JSE 8 wo/sn qeipBspggnm/puonoads THH 8°E ¥ G60G6
€E2ZTEDDE - E H & > 9TG" 1/Bu Jm 'sprwoid TIT 8T0° ° OLBTL
- Ly 1/ B ums ‘Im ‘anpissy - i0g0L O
£0E0yOOE - g H 5 19°67 /5w 3MDORTRE0N fenpIsay THH 0T ¥ D0OtoL
0Zz0v00Z - Z H § 55°5¢ EQOED 8 T/Bw 7'ggxyiIm’AaTUrieNiy T™H € ¥ TOBGE
1ETTEDDT - £E H § SOEETET 1/5n Jm ‘ssausfuey THL B° dJ 95010
TEEZTEDOZ = £E H 5 Za51" 8¢ 1/Bn 3M ‘uoIT ™I #°9 a 9pgtTo
TEZTEOOE - E H § LIE0"§ /8w Im 'BOTTIS T PO O 568600
CTETEDOE - € H § > LT 1/ B M ‘epraonTg THR LT g 05600
9TTOPO0E - E H 8§ 18°0T 1/ 6 IM 'sjezng THT 897 2 S¥600
8T10%00€ - E H § [A R "1/ Bu I ‘BpTIOTUD ™1 2 L 0Fa00
TEETEODE - £ H 5 9619 /56w Im ‘umraswelog a4 971 J GE&s00
-— [ juanzad M ‘umtpog -— EE600 2
- T OT3ex OTley UdIsSpy umipos - TE600 3
TETIEDOE - £ H 5 B505°T /6w IM 'umtpos ™I T1° J QEsqo
TEZIEN0E - £ H 8 GEEG'E 175w In ‘unTsaubop THE 800" O GZel0o
TEEZTEDQE - £ H § YA -] /8w Ia fumisfed TEE 10" a ST1e00
- 9t £00ED BB fI/Ew nM ‘sEsupIey - 00600 2
BITTEOOE - g€ H § TEZ' L S3TUn pIRPUE]S qet’'nm ‘Hd THHR T- X E0T00
- g€ I 58 P S3Tun pIepuels nd - goroo
== £ I &8 LL OJ5% @ Wa/s5n DRE JE puod d1jyioads —— enoo
- ¥ I 8§ ozaog spoo Aousbe Burzdteuy - BE000
- ¥ I B BEOT spond | Asusfie BurioaTron - LEOO0
—-— T I § [ D sasafap Iajem 'sanjersdumg, - 01000
HIVO-TNY HI¥0-d¥d AFaST O ¥ I O E 2T H —30I¥A-—— ———— SLINN~——-— =~THYN YILIHVHYE-— ((007Td ATdd & 30024 »
¥ 0 0 1 sHa00 4 g
d g N ™no ou R’
m { 1 . ——jusuwony qeg ardugs
POPIAG 3w 42Ny SHR0ABLINM s
oz iEIRqauEIRd JSCUnN ¥ :snjelg bBuisssoozg 1PT jaed-Apag : [SI0T) wstuebip
§ :3jusag atEoToapliy g i=adAy ardueg 6 ‘uoT3iTpuo) ~rhoToapfiH § :aaxnog ardiues H :sniwyg atdueg
QY IE(1-1-¥) N HD isadAl eimg 13TUn DTEOTOED SODOY9TLE :90afoag £T00TSE :JIqUNN OT et
Lva :+Ajunod gF :9]Elsg NOISHIATA TYNVZ ¥MD WMV MOTAH WIAATH SUOOUTLIHM :SWEN U0T1els QO0CZSSE0TO0ZENT S95n 0T 83715
& umTpay P99B0 PUl  GZ:LT E00Z-SE-TT :23®Q urbed ISN BTOPLE *INIF PSO00V00 :Isqumy pIodsy

TE

rIaqUMN UoTDueBbeI],

sy

—— S0:T0 vDDE-EE-EC

a3y ssesolag —-—

Jajug udjweg MO SIMND

T0 :oS8qe3eq  QOEZSGS0TOUEEQY  SDEN :93YS _SODNVITLE $390[0d ==a==



BIETEODE
CEETEDOE

E0Z0PGOE
0ZZ0y00E
TEETEODE
1EETEDDE
TEETEDDE
ZEeTeonoz
9TLOY00E
91t0¥D0E
TEETEDOQE

TEZTEOOE
TEETEOOE
TEZTEODE

8TETEQQE

ALYO-INY HEYO-d¥d AIdsT

ET0 :A3unaop
6 umIpay

6F

Lo = HONIYEALAIO LNIDHES

B5L0 TYLOL oLL" 0 TYI0L
10070 £'G T7/90 *ESI0 ' ISINVONYH
z00°0 1z /o0 *55I0 *NOWT
810" 0 L9’ T/9H *S5I0 HOTS5YL04
TT3°0 € gY7 ‘33d 5IQ 'NITEITY 63070 Tt - T/SH *ESIQ "HOI008
LZT'O 1°9 T/OH "ESI0 HMIYATNS  E0Z°0 9y g 1/ "5SIA *HOISENDOYK
TE0°0 gL T/OW SSI0  HATHOTHD  TOS'0 oot /B8R CSSIQ 'ROIDTYD
{r1/0mm) {1790 SHOZNY {71/Dum) {/am) SNOTLYD

- SP9T €00€-5E2-T1 :HI¥E NOILOET'IOD
LNYIdHEMOd MOTHHE HIATH WINIA THRYN NOILVIS
DOEOEOOTTSPIEOP SODS4 {AI NOILVILS
S5000700 tYIEWON qHOIEY

ET°T OL 6' SLTAIT AdISLO0 OTLVWH SAIT0S QILYIADTYD/SAITOS gIAT0SSIO
/vl 7 /8801 = BZoopa weay [Sy/ / /0zo08 = BEDGO0d BIOVLE +I9633uT jTnsay
srax  BE  ISQUAN UOTIDEEURIL 103 SHDVYSSHW GNY IHOJTH HOHME  ssxs

- Z H &§ L LL J5€ 8§ wo/gn genpbapggnm’puopoadg T 9°¢ ¥ 56006 N
- E H § > 080" 1/ Bur IM fapTWoIg T 9T0° I OLBTL N
- Sy "1/ B ums ‘yM ‘anprssy - TQE0L D
- g H § 8°Fs T/BW ¥M'D0ATRH0Y ‘anprIsy TR 0T ¥ Q0f0L N
- g H § LG6°0¢ EDQB) S® T/BW 7'aExz’Im’A3TUTTRY Y TMH ¥ T0967 N
- € H 8 SBLE"S 1/Bn Im ‘asauebuey THI /' Q2 95070 N
- £E H § G991 TE 11/Bn Ft ‘uoiy THI ¢°9 a 5%0T0 H
- £t H 8 [F1-A8 A8~ : 1/ But Im ‘entris T  ¥0° ad SS5600 N
e 2 H 5 EA /B Im ‘BprIontd THN LT* € Q05600 N
- E H & 90°9 /B Im 'ajeging 81 BT D EFE00 N
- 2 H § EL” /6w Im ‘apTaoTyn THT € L 0%e00 M
-— t H 8§ 9899 " 1/ B im 'umissElog THI 81" D GSEG00 N
- L quaszad M fumipaos - ZEGOQ 2
- T OTJEI OTJEM uldIsSpy umipog - TE6OD 2
- E H § 660T" 1 ) 1/ 5u FM ‘umtpos  THI T J O0EG00 N
- E H 8§ 9595¥’2 . - 3/ - In 'umpszufey TYI §00° D GSEGOD N
- E H 8§ LSEQO0T 1/ Bu FM o 'umyaTe] THI 10° I ST600 N
- 13 “£0DED se /8w n# CFEgUpIel - Q0600 2
- g H & T4 B3Tun pIepuels gqet'nm 'Hgd THH T ¥ E0P00 N

- € I 8 'L 83TuUn pIippuels Hd _ 0000

- T I 8 SL $5T & WA/ED pEZ 3P puod tIToeds - 56000
- ¥ I § 0Z008 [Siel=b] Aousbe ButzAreuy - HZ000 A

- ¥ I 8§ 8201 spoo Aousfe GUEasaTIoD - LEOD0

—_— T T 8 c* D seaibap Igjes 'sxnqexsdus] —-— 01000
Q9 Y I O £2T1T W --30TYA-- ———— SLINO-———- ——HYN YIILEWAVHYE~— JODTH ATdY & Jd02d «

H 0 O 9 s3aqoo H g
d a N YD ¥ n

\WmvuLﬂ +g Bd?aﬁ.ﬁ+§_3 ——jusuwo] ge] stdues
. . —-juaumo) Pratyd ardwes
02 :sI8jaueIwd Jacumy H :8niyeys burtsssooxg 1pT Jaevd-Apog t{5ILT) wesTueBip
6 :juaag oiboToapAl 6 :adAL =1dueg 6 :UDT3TPUO] DTBOTOIpAY 6 t8aatos ardueg 4 anjels aiduesg
Ho :sadiy ejeq :37un oTBotosp S0ONY9TLE :39@foxa TIOOTSE - A8qumy OF e
183835 n.ﬁ.ﬁ nwm.. .ﬂllm.t.mu M ENYTIHAMOd MOTEE HIATH VININ :3WeN UOTIBl5  QOFOEQQTTISYIEOF S9SN 4T 2318
FE9BRI puy P:9T EOQUE-S2-TT ‘87eQ uTHog ISH 8107LE FINIS S5000F00 *IBCQUMN piodsy

a2 { IDUITN ugTiorsURIy, —- S0:T0 wOOT—EEC~EQ :93vQ ®wEaDOIg ==  J83ud Yoged MO FIMNO




UTAH DIVISION OF WILDLIFE RESOURCES

Water Quality for State Fish Hatcheries

SV - SPRINGVILLE 1000 NORTH MAIN ST SPRINGVILLE
CA_LW 69 S04_LW 37 PH_LW 7.4 TGAS_HI
CA_HI 128 SO4_HI 231 PH_HI 7.8 FLOWCFS_LW  B8.69
MG_LW 23 D5 LW 296 TEMPF_LW 53 FLOWCFS_HI 767
MG_HI 37 TDS_HI 626 TEMPF_HI B4
NA_LW 9 HARDNC_LW 253 co2_LW 7
NA_H! 28 HARDNC_HI 592 CcOo2_HI 18
K_LW 0.7 HARD_LW 39 0z2_LW 57
K_HI 3.5 HARD_HI 355 o2_HI 11
HCO3 LW 272 SPFCOND_LW 520 N2 LW
HCO3_HI 289 SPFCOND_H! 1150 Nz_HI
WR - WHITEROCKS HCR 67 BOX 10 WHITEROCKS
CA_LW 64 S04 LW 12 PH_LW 7.3 TGAS_HI
CA_HI 70 504_HI 32 PH_HI 75 FLOWCFS_LW 3,12
MG_LW 14 TDS_LW 195 TEMPF_LW 50 FLOWCES_H! 104
MG_HI 18 TDS_HI 260 TEMPF_HI 57
NA_LW 2.9 HARDNC_LW 151 coz_Lw ]
NA_HI ag HARDNC_HI 236 CO2_HI 21
K_LW 1.7 HARD_LW 12 o2_LW 52
K_Hl 2 HARD_HI 26 02_HI g
HCO3_LW 208 SPFCOND_LW 351 N2 LW
HCO3_H! 260 SPFCOND_HI 442 Nz_HI
"LW" =Low Value and "HI" = High Value
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Results of isotopic analysis of water from selected sites in the Whiterocks Hatchery area

Map _ Delta Delta Sulfur-35
Site ‘No. Date Deuterium | Oxygen-18 | concentration
{per mil) (per mil) (mBg/L)
Whiterocks spring {composite) 5 7/11/2003 0.0 +/-0.7
Whiterocks spring (composite) 5 11/26/2003 -110.1 ~-14.59 1.7 +/- 0.6
Whiterocks spring (composite) 5 4/29/2004 (-)0.3 +/- 0.7
Whiterocks spring (composite) 5 6/25/2004 0.5 +/- 0.6
Whiterocks spring (composite) 5 8/13/2004 {(-)1.0 +/- 0.7
Whiterocks spring (composite) 5 9/12/2004 0.3 +/- 0.5
Farm Creek bridge (Elkhorn) 16 4/28/2004 0.0 +/- 0.8
Farm Creek bridge (Elkhorn) 16 7/11/2003 -113.6 -15.22
Farm Creek bridge (Elkhorn) 16 11/26/2003 -113.8 -15.35
Farm Creek canal at highway 15 6/30/2004 1.7 +/- 0.5
Whiterocks spring (main) 1 7/10/2003 -109.8 -14,91
Farm Creek spring 9 12/3/2003 -109 . -14.71
Whiterocks River at bridge 19 . 11/25/2003 -107.8 -14.69
Uinta River at bridge 20 12/2/2003 -109 -14.89

Oxygen/deuterium ratios expressed in units of per mil {per thousand)

Sulfur-35 concentration expressed in units of mBg/L {millibequerels per liter)
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‘WELL DRILLER’S REPORT

State of Utah
~Division of Water Rights

w@f%@—

For addmonaf space, ise ”‘Aﬁéﬁmml Well Data Form™ aaif &ffac:ﬁ

- erittdennﬁmtm

WATEP: RfGH’If AP_PLIC&TION" 53-10627 (A’]OIG'I)

“Qwrer |

Naltmgrd:mgex

. S=kE. I.:a—ke City, UT 84114-6301

Eontact Person/Enpineer:

State of Utak Division of _Tzst:t]:&llfe Resources
15%4 West North 'I'em@le,- Ste 2110 '

WelL]lacaﬁon-]. Norz any changes

-C@UNTY Duchﬁsne«
| NORTH. 666 . fesf WEST 600 feest from the B& Cc}rner of
C SECTION” 14 TOWNSHIP JJ.\T r RANGE lW USB&M .

Loc:mcm Descnptmn . {address, pmx.tm:ty o buildings;- landmar.ks ground e!evatmn, loeal we][#)

1

Prillers Activity. ~

£heek all: mnbappiy

thter@:ks 3 27"’ &2:'_

Eﬁapmr [.JDeepen ECR:an {_IReplace E]'Puhht -Mature of Use:

Comp!cm:m Date:

e - i'?’“—’ai’-f

Point tr Which: Wﬁer Level Measurement was Referenced Te ;:ua ok mw'
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AR ERBEN o B
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. Date Lo~ tF-O2 WaterLevet_Z L et Flowing? O Yes @ T
Method of Water Level Measurement ﬁﬂf— _ IfFlumﬁg, Capped Fressure - PSE

Ground Elevation (If know)

Heightof Water Eevel reference: point dbove ground. sutfztcc 2547 feet. Temperature L2 4 B *C m@mF




[ Construction Infgrmation |

ﬂ.mﬁmeﬂs T1OPEN BOTFOM

DEPTH (feet) - EASING - s ) DEPTH (feary |
[‘ cmucma _j‘t}!&%}é ] N%&&&h - 1. =« IscEEENsSHOTSIZEL u‘fﬁ‘%&m f mwﬁ
‘ FrOM'] T MATERIALGRADE: fi'y .} Afm). } FROM. 'TO | unpﬁm (i -fOtn m{crval}'
D 41700t stee} 453-B 1 250y f Ypsidonl iy 1 2.5 | b

¢ Well Head Configuration:, Loy . _ MECSS‘PM Frov:ded"’ ‘@¥es O No
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~ Wasa Surface Seal.installed?” @*¥es [T No- - Bepth of Surface Seal: - /2 ;é fegtt Drive Shoe? OYes NG

" Surface Seal Material Placement Method: f;—,w, Iy - ﬁ}g,—_ )

Provide Seal-Material descripfion-below:

- DEPTH.(feet} .| . SURFACE SEAL 7 BRTERVAL SEAE f FIEFER FACK / PACKER INFGRMATION
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/00 | 200| 7Y fihited ol 75 e Bl E
__ Well Development und Well Yield Test Information |
K a taits | | TIME
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A7 Fest fiwp s - VFT L ger” | 4E
* Pump {Permanenty |
' Pump-Description: -Hersepower; Pumyprintake Dépth: feet
~ Approximate maximuntpampiag mates: Well disinfected sponresmpietion?. (O Yes.. O.No.

- Comments I Descriptionof construction activity, additional materials used, problems encouatered, extraordinary
: eirenmstances, abandnnmcntpmcedures Use uddiﬂonatweil data form foF more space.
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~ Wall Driller Statement } This well was-drilled and constructed tnder my.supervisions, according to applicable roles and regutations,
* : and this report is complete and. cogrectto'the best of my knowledge-aad belief.
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