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I. INTRODUCTION

The 1990 Hydrologic Monitoring Report is hereby submitted in accordance
with the U. S. Department of Interior, Office of Surface Mining requirements and
the Utah State Division of Oil, Gas and Mining guidelines for hydrologic monitoring
in areas of and adjacent to coal mining operations.

This is the thirteenth annual hydrologic report submitted by PacifiCorp since
the report entitled "Monitoring of the Water Resources in the Mining Areas of East
Mountain, Emery County, Utah" was submitted to the U. S. Geological Survey and
the Utah Division of Oil, Gas and Mining in December 1977. It addresses flow
observations and water quality characteristics of the water resources adjacent to
PacifiCorp’s mining areas in Emery County. (See Figure 1.)

Information was compiled the past year from in-house as well as from state
and federal agencies and private sources as follow:

U. S. Geological Survey
U. S. Forest Service
U. S. Department of Commerce, National Weather Service
Utah Division of Oil, Gas and Mining
Utah Division of Environmental Health
Huntington-Cleveland Irrigation Company
Emery Water Conservancy District
Cottonwood Creek Consolidated Irrigation Company
Information from outside agencies will continue to be utilized each year for

as long as their data gathering programs continue. As a result, cooperative effort

is realized and duplication of effort and expense is substantially reduced.
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II. CLIMATIC OBSERVATIONS

In general, runoff and subsequent water supplies are a direct function of the
climatic conditions in any given area. Furthermore, the significance of the weather
affecting the flow characteristics of the East Mountain springs cannot be
overemphasized.

Most of the water supply in the Western United States originates in the high
mountain ranges as snowfall during winter periods. Snowmelt augmented by spring
precipitation produces runoff which is utilized downstream. Fall precipitation
influences soil moisture conditions prior to snowpack accumulation and has a bearing
upon runoff the following year.

A. Regional Climatology

From 1982 to 1984 the Western United States, especially Utah, experienced
an unprecedented wet cycle of precipitation. The pattern changed in 1985 with
conditions returning to slightly above normal. During the 1986 water year the
extremely wet trend returned, and the upper Colorado River Basin experienced
above average precipitation. The 1987 weather pattern changed dramatically with
near normal valley precipitation and mountain snowfall much below normal. The
resulting 1987 runoff was substantially below normal. The drought continued into
1988, 1989, and 1990 with runoff amounts less in 1990 than in 1989.

B. Local Climatology

1. Precipitation

Valley precipitation in Emery County during 1990 was below average.
The mountains in the San Rafael Basin received below normal snowfall during the

1989-90 winter, and precipitation at Electric Lake (20.40") was below normal.



Precipitation amounts recorded at Hunter Plant, Huntington Plant,
Electric Lake, and East Mountain for the 1990 water year (October 1989 to September
1990) will be presented since these sites include low elevation, intermediate elevation,
and two high elevation observation sites in the immediate vicinity of mining activities.
The values are shown in Table 1 on the following page.

A comparison of precipitation for 1989 and 1990 merits consideration
in this study. The intent is to develop a correlation between yearly precipitation and
spring discharges on East Mountain. Table 2 is a comparison of the 1989-1990

precipitation levels recorded at the four locations.

TABLE 2: COMPARISON OF 1989 AND 1990 PRECIPITATION (Inches)

1989 1990 1990 As
Station Amount % of Normal Amount % of Normal % of 1989
Hunter Plant 6.26 90 473 68 76
Huntington Plant 738 99 11.76 157 159
Electric Lake 18.79 96 20.40 104 109
East Mountain 10.59 3 10.90 1 103
Average % 89 102 112

Table 2 indicates that 1990 precipifation was higher than 1989 at
Huntington, Electric Lake, and East Mountain and lower at Hunter. The overall
precipitation at the four stations averaged twelve percent (12%) higher in 1990 than
in 1989.

Tables 3, 4, 5, and 6 indicate monthly precipitation values at Hunter,
Huntington, Electric Lake, and East Mountain from the beginning of operation at
each site. The tables indicate monthly trends as well as the great fluctuation in
yearly totals. Figure 2 shows monthly precipitation at the East Mountain site for the

1990 water year.
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TABLE 1: PRECIPITATION IN EMERY COUNTY, UTAH (1990 Water Year)

Hunter Plant Huntington Plant Electric Lake East Mountain
(Elev. 58007) (Elev. 6500') (Elev. 8350') (Elev. 8985°*)
Precip % Of Precip % Of Precip. % Of Precip. % of
Month (in.) Normal (in.) Normal (in.) Normal (in.) Normal
1989
October 0.10 13 0.21 17 1.21 57 0.28 20
November 0.00 0 0.28 47 1.88 101 0.39 31
December 0.03 6 0.42 89 0.70 24 0.16 15
1989
January 0.31 72 0.51 96 2.00 99 0.74 71
February 0.72 176 1.18 347 4.06 233 2.08 210
March 0.71 169 0.94 152 2.30 120 1.75 107
April 0.51 119 1.30 236 2.00 119 1.03 114
May 0.06 10 1.35 237 0.81 54 0.26 33
June 0.24 52 0.65 159 1.87 231 0.67 126
July 0.56 97 1.30 137 1.08 92 0.88 85
August 0.38 38 1.27 187 0.62 73 1.03 63
September 1.11 139 2.35 443 1.87 178 1.62 60
TOTALS 4.73 68 11.76 157 20.40 104 10.90 113
Mean Monthly 0.39 ——- 0.98 - 1.70 —— 0.91 ———
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TABLE 3:

0.02
0.37
1.28
1.43
1.70
0.00
0.94
0.54
0.03
0.20
0.10
0.32
0.55
1.23
0.31

FEB
0.40
0.07
1.05
0.53
1.70
0.07
0.45
0.41
0.35
0.95
0.97
0.45
0.00
0.02
0.72

HUNTER PLANT PRECIPITATION
Elevation - 5,800 Feet

0.00
0.00
1.74
2.43
0.67
1.48
0.54
0.84
0.34
1.01
0.40
0.90
0.66
0.23
0.71

0.89
0.03
0.34
0.24
0.75
0.16
0.00

0.37

0.34
0.67
0.31
0.12
l1.64
0.00
0.51

0.84
1.28
1.21
0.47
1.11
0.45
0.02
0.51
0.05
0.64
0.00
1.38
0.59
0.37
0.06

0.31
1.35
0.69
0.00
0.02
0.20
0.15
2.18
1.80
1.50
0.55
1.65
0.69
1.01
0.56

0.08
0.41
1.14
0.79
0.51
0.70
1.06
1.58
1.89
0.03
1.01
1.27
0.44
1.70
0.38

SEPT

0.70
0.50
0.14
0.00
2.06
2.43
1.23
0.88
2.35
0.86
0.57
0.11
0.78
0.35
1.11

3.84
4.10
7.78
8.36
8.93
6.37
5.69
9.21
10.50
9.11
7.05
8.55
9.14
6.26
4.73



TABLE 4: HUNTINGTON PIANT PRECIPITATION
Elevation - 6,500 Feet

Water
Year OCT NOV DEC JAN EB MAR PR MAY JUN JUL AUG SEPT TOTAL
70-71 —-—— - —— - - 0.08 0.29 0.16 0.11 0.57 0.63 0.43 2.27

71-72 2.26 0.59 l1.62 0.04 0.00 0.32 0.28 0.16 0.77 0.40 0.66 1.07 8.17
72=-73 4.27 1.28 0.34 0.49 0.80 2.42 0.50 0.17 0.97 1.09 1.94 0.12 14.39
73-74 0.08 0.02 0.37 0.20 0.03 0.01 0.00 0.00 0.00 0.09 0.00 0.07 0.87
74-75 0.68 1.19 1.13 1.01 0.30 0.80 0.03 0.75 1.44 2.62 0.31 0.24 9.50
75-76 0.23 0.95 0.03 0.20 0.23 0.00 2.34 0.86 0.02 0.73 0.19 0.85 6.63
76-77 0.56 0.00 .00 0.35 0.00 0.00 0.00 1.76 0.00 2.08 0.96 0.70 6.41
77-78 0.66 0.12 .82 1.45 1.00 1.36 0.94 0.72 0.12 0.05 0.72 0.77 8.73
78-79 0.02 2.65 .25 1.21 0.52 2.50 0.00 0.84 0.05 0.09 3.32 0.20 11.65
79-80 0.17 0.14 0.15 2.88 3.63 0.68 1.13 1.88 0.65 0.18 0.38 2.22 14.09
80-81 1.20 0.06 0.00 0.00 0.00 0.62 0.08 1.75 0.48 0.00 0.58 1.53 6.30
81-82 1.12 0.25 1.30 1.63 0.20 0.73 0.00 0.17 0.00 0.08 0.71 1.91 8.10
82-83 0.20 0.60 0.67 0.16 0.65 1.87 0.08 0.40 0.00 1.61 0.39 1.15 7.78
83-84 0.76 0.76 2.13 0.10 0.15 1.18 0.72 0.17 1.04 0.74 1.39 0.46 9.60
84-85 2.07 0.34 1.74 0.49 0.27 0.53 0.44 1.08 0.42 3.21 0.04 0.81 11.44
85-86 0.77 1.28 0.64 0.01 0.98 0.28 0.43 0.10 0.17 0.42 0.55 1.08 6.71
86~-87 0.38 0.15 0.05 0.81 0.66 0.13 1.22 1.48 1.01 2.14 0.65 0.00 8.68
87-88 1.36 1.35 0.51 1.77 0.00 0.10 1.35 0.94 0.83 0.04 0.13 0.92 9.30
88-89 0.31 0.13 0.83 0.68 0.28 0.21 0.20 0.22 1.28 0.78 1.72 0.74 7.38
89-90 0.21 0.28 0.42 0.51 1.18 0.94 1.30 1.35 0.65 1.30 1.27 2.35 11.76
90-91 0.45 0.03 0.43

o O O



TABLE 5: ELECTRIC LAKE PRECIPITATION
Elevation - 8,350 Feet

Water

Year OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG  SEPT TOTAL
70-71 2.46 2.35 6.41 1.13 1.66 0.36 1.05 0.66 0.47 0.40 2.15 0.78 19.88
n-rn 3.49 1.69 4.07 3.35 0.58 0.70 1.02 0.28 1.49 0.70 0.80 2.9 21.08
72-73 4.18 3.43 3.27 0.97 2.09 2.7 3.67 1.42 0.85 0.82 1.23 1.15 25.82
73-74 0.79 1.90 3.52 2.70 1.12 1.52 2.49 0.20 0.13 2.09 0.06 0.09 16.61
74-75 2.27 0.62 1.73 2.10 2.37 3.42 1.23 3.21 1.08 1.93 0.49 0.25 20.70
75-76 1.31 2.57 0.82 1.44 2.23 1.35 1.47 2.00 1.23 1.07 0.54 1.19 17.22
76-77 1.00 0.25 0.14 0.76 1.14 2.00 0.05 3.00 0.90 2.28 1.3 1.26 14.09
77-78 1.47 2.10 3.20 3.68 2.74 3.16 2.46 1.18 0.30 0.10 0.24 0.77 21.40
78-79 0.40 3.18 2.66 2.90 2.18 2.53 0.72 1.67 0.19 0.96 2.29 0.32 20.00
79-80 1.55 2.23 0.37 4.95 6.01 3.34 1.27 3.09 0.12 0.37 0.38 1.80 25.48
10-Year 1.892 2.032 2.619 2.398 2.212 2.112 1.543 1.671 0.666 1.072 0.949 1.052 20.218
80-81 1.45 0.98 0.32 1.30 1.04 3.20 1.45 3.06 0.39 1.61 2.73 1.44 18.97
81-82 4.18 1.44 4.79 5.26 1.66 5.06 1.1 1.40 0.59 1.26 2.29 5.38 34.42
82-83 1.88 3.68 2.76 2.41 4.00 4.30 2.35 2.81 1.35 1.34 1.50 2.88 31.26
83-84 2.15 4.81 7.43 1.27 1.56 2.77 3.23 1.73 3.41 2.55 2.26 1.47 34.64
84-85 2.92 2.63 3.24 1.54 1.09 3.54 1.95 1.19 0.89 3.04 0.03 4.35 26.41
85-86 4.40 6.62 1.99 1.81 8.54 2.48 3.79 1.62 0.26 1.01 1.68 2.73 36.93
86-87 1.86 1.98 0.55 2.14 2.07 2.47 1.03 2.93 0.79 2.12 1.22 0.49 19.65
87-88 1.39 1.68 3.50 3.06 0.72 3.32 2.14 1.60 0.86 1.04 2.23 1.16 22.70
88-89 1.20 2.68 1.9 1.52 1.99 3.55 0.35 0.06 1.56 1.43 1.37 1.19 18.79
89-90 1.21 1.88 0.70 2.00 4.06 2.30 2.00 0.81 1.87 1.08 0.62 1.87 20.40
90-91 1.32 0.90 1.64

NOTE: Climatic Station was moved from a point one mile above the dam site to a point 500 feet
below dam site on November 15, 1973.
October, November, and December 70-71 were estimated by correlation with Clear Creek
Weather Station.



TABLE 6: EAST MOUNTAIN PRECIPITATION
Elevation - 8,985 Feet

Water
Year oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEPT TOTAL

80-81 1.28 0.39 0.05 0.29 0.52 2.77 0.64 0.87 0.11 0.57 0.85 2.55 10.90
81-82 1.93 0.53 0.97 3.22 0.14 1.67 0.00 0.45 0.09 1.86 1.10 2.61 14.57
82-83 0.38 2.90 1.39 1.30 1.81 1.98 0.92 0.71 0.61 1.27 4.83 1.62 19.71
83-84 0.76 2.43 2.42 0.27 0.65 1.22 0.50 0.22 1.18 1.90 2.33 0.64 14.53
84-85 3.27 0.97 1.67 0.49 0.59 1.77 1.35 1.73 0.28 2.47 0.12 2.31 17.02
85-86 1.15 2.38 0.87 0.30 2.10 1.43 1.05 0.38 0.53 0.87 2.24 1.63 14.92
86-87 1.57 0.39 0.16 1.37 1.37 1.65 1.16 1.77 0.58 2.49 1.16 0.06 13.73
87-88 2.77 1.91 1.29 1.42 0.00 0.99 2.08 1.03 0.81 0.45 0.96 0.91 14.61
88-89 0.61 0.43 1.56 1.00 0.68 1.03 0.26 0.47 0.43 1.19 2.44 0.49 10.59
89-90 0.28 0.39 0.16 0.74 2.08 1.75 1.03 0.26 0.67 0.88 1.03 1.62 10.90

90-91 0.48 0.26 0.66 0.34 0.39 2.34
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The correlation of precipitation levels with spring discharges will be

discussed in the East Mountain Springs section of this report.
2. Temperatures

During the 1990 water year temperatures were above normal for all
stations. At the Hunter Plant station temperatures were much above normal for all
months. Temperatures at the Huntington Plant station were above normal for all
months except February, May, and August. At the East Mountain station temperatures
were cooler than normal during January, February, and July, while the rest of the
year was above normal. Temperatures at the Electric Lake station were above normal
for most of the year. (See Table 7.)

A comparison of 1989 and 1990 temperatures for the four stations is
addressed since temperatures also influence water supplies from year to year.

Table 8 depicts the variation and compares 1989 to 1990.

TABLE 8. COMPARISON OF 1989 AND 1990 TEMPERATURES*

1989 1990 1990

Average Departure Average Departure Departure

Station Temp. From Normal _Temp, From Normal From 1989
Hunter Plant 50.0 +4.1 53.2 +73 +32
Huntington Plant 479 +0.3 43.8 +1.2 +0.9
Electric Lake 338 0.1 358 +1.8 +20
East Mountain 39.6 +0.6 41.5 +2.3 +1.9

Average Departure

From Normal +12 +3.2 +2.0

* Temperatures reported in degrees Fahrenheit.
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TABLE 7: TEMPERATURES IN EMERY COUNTY, UTAH (1990 Water Year)

Hunter Plant Huntington Plant Electric Lake East Mountain

Average Departure Average Departure Average Departure Average Departure
Month _Temp.*  From Normal Temp.* From Normal Temp.* From Normal _Temp.* From Normal
1989
October 51.8 +3.4 48.8 +0.6 34.5 -3.0 39.8 +1.6
November 40.9 +5.7 38.9 +2.9 27.1 +1.4 34.3 +6.0
December 30.6 +3.9 30.4 +3.0 16.1 +0.3 23.9 +2.3
1990
January 27.8 +3.7 24.5 +0.9 13.8 -0.8 19.6 -2.4
February 33.6 +5.2 28.2 -2.0 14.4 -4.9 22.5 -1.1
March 44.5 +8.7 40.3 +2.6 27.8 +7.0 30.5 +1.9
April 55.5 +10.9 49.7 +4.6 35.0 +6.3 38.5 +2.1
May 58.9 +6.8 53.6 -1.3 : 42.0 +3.0 43.3 +0.8
June 72.3 +10.9 66.8 +1.0 53.4 +4.8 58.4 +3.3
July 78.0 +9.6 72.4 +0.7 57.9 +2.2 60.1 -1.5
August 75.3 +8.9 68.5 -0.9 54.9 +1.1 68.5 +7.5
September 68.9 +10.2 63.5 +3.1 52.2 +4.7 58.7 +7.5
TOTALS 53.2 +7.3 48.8 +1.2 35.8 +1.8 41.5 +2.3

* Temperatures reported in degrees Fahrenheit.
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III. DRAINAGE SYSTEMS

The surface drainage system on East Mountain is divided into two major
drainages; the southwest portion forms part of the Cottonwood Creek drainage, and
the northeast portion contributes to the Huntington Creek drainage. (See Map 1 in
pocket.) The drainage boundaries, including minor subdivisions to Cottonwood and
Huntington creeks, are designated on the accompanying map. Both Huntington and
Cottonwood creeks flow out of the Wasatch Plateau in a southeasterly direction.
The creeks merge with Ferron Creek to form the San Rafael River, which is a
tributary of the Green River.

A Huntington Creek Drainage System

Huntington Creek is comprised of many smaller tributary streams that
feed the main stream. They include Deer Creek, Meetinghouse, and Rilda canyons.
Deer Creek and Meetinghouse Canyon creeks are the only tributaries to Huntington
Creek that emanate from within PacifiCorp’s coal mine permitted area.

1. Huntington Creek

Flow data are recorded on a continuous basis by Utah Power & Light
at two locations; one station is located near the UP&L Huntington Plant, the other
about 22 miles upstream from the Huntington Plant. Flow records are maintained
by Utah Power & Light Company in order to determine water entitlements and
reservoir storage allocation for the various users on the river.

Table 9 shows a summary of actual Huntington Creek flows below
Electric Lake and at Huntington Plant, and calculated natural flow at Huntington
Plant. The calculated natural flow considers actual flow recorded at the plant, plant

diversions, Electric Lake storage change, and lake evaporation. The average daily
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discharges for the 1990 water year (October 1989 - September 1990) at the two

stations plus the calculated natural flow are found in Appendix A.

TABLE 9: HUNTINGTON CREEK WATER FLOWS (1990 Water Year)

Huntington Creek Huntington Creck Calc. Natural
Below Electric Lake At Plant Flow at Plant
Total Yearly Flow
(Acre Feet) 11,970 30,820 36,561
% of Normal *54.9 449 526
Mean Discharge in
Cubic Feet Per Second (CFS) 16.5 426
Maximum Discharge (CFS) 450 124
Date of Maximum Discharge 7/18/90 6/12/90
Minimum Discharge (CFS) 9.6 84
Date of Minimum Discharge 10/16/90 12/11/90

*Influenced by upstream storage in Electric Lake.

During the 1990 spring runoff period (April through July) approximately
3,646 acre feet of water were impounded behind Electric Lake Dam. During spring
runoff the impoundment reached its highest level on June 18. Total storage on that
date amounted to 19,449 acre feet, which is 11,823 acre feet below full. Reservoir
releases for fishery, irrigation, and Huntington Plant needs during the water year totaled
11,970 acre feet. The total flow of 30,820 acre feet recorded for Huntington Creek
at the Huntington Plant is equal to 45% of normal.

A comparison of runoff values from 1989 and 1990 is presented in

Table 10.
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TABLE 10: COMPARISON OF 1989 AND 1990 RUNOFF VALUES

1990 1989
% Of % Of 1989 as a
Amount Normal Amount Normal % of 1989

Spring Runoff Stored in
Electric Lake (Acre Feet) 3,646 36 3,687 37 99

Calculated Natural Flow
at Plant (Acre Feet) 36,561 526 46,534 67 78.6

The 1990 water quality information on Huntington Creek was compiled
on a quarterly basis for all sampling stations. Utah Power & Light’s Environmental
Department conducted the sampling program and the analyses were performed by
Ford Lab, Salt Lake City. The location of water quality sampling stations on
Huntington Creek that were considered for this report follow. (Refer to Map No. 1
in pocket.)

a. Below Electric Lake +*

b. Above the Forks +*

c. Below the Power Plant Diversion
d. Below the Power Plant

+ Not listed on map due to scale.

* The sites listed above are not considered part of
PacifiCorp’s Hydrologic Monitoring Program but will
be included in the annual report as long as data is
available.

Specific water quality constituents analyzed are shown in Table 11.

Values are in milligrams per liter unless otherwise noted. Raw data can be found

in Appendix A.
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Paramelcr
pHl (N.U)

Suspcnded
Solids

Dissolved
Solids

Spec. Cond.
(umhos)

TABLE 11: HUNTINGTON CREEK WATER QUALITY (1989 Water Year)

Below Right Above Below
Electric Lake Above Left Fork Power Plant® Power Plant*
Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. .
8.0 8.2 78 8.1 83 79
1.1 1.2 1.0 44 48 4
148 146 149 203 207 198
268 268 267 376 396 355

* Not sampled during 1990.

The values at the station below Electric Lake do not express the actual

natural drainage water quality characteristics above Electric Lake because of the

lake effect, but it appears that the surface flow in Huntington Canyon is of very high

quality in the upper reaches with some natural degradation occurring as the flow

proceeds to the canyon mouth.

drainage for 1989 and 1990 is presented in Table 12. The comparison merits

The comparison of water quality characteristics with the Huntington

consideration in order to evaluate the changes in water quality from year to year.

Average values are presented in milligrams per liter unless otherwise noted.

Parameter

pH (N.U))

Total Susp. Solids

Total Diss. Solids

TABLE 12: HUNTINGTON CREEK WATER QUALITY 1989-1990

Below Right Fork Above Below
Electric Lake Above Left Fork Power Plant* Power Plant*
1989 1990 1989 1990 1989 1990 1989 1990

7.55 8.0 79 8.1 7.95 795
1.0 1.1 18.0 44 17.0 16.5
177 146 202 203 321 279

* Not sampled during 1990.
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2. Deer Creek
Deer Creek is an ephemeral tributary of Huntington Creek and flows
from the same canyon in which the Deer Creek Mine is located. PacifiCorp monitors
the characteristics of Deer Creek according to the following flow and sampling schedule
(see Hydrologic Monitoring Schedule Appendix M).
a. Flow and Sampling Schedule

(1)  Locations:
(a) Above the Mine - DCRO1
(b) @ Permit Boundary* - DCR04
(c)  Below the Mine - DCRO05

(See Map No. 1 in pocket)

(2)  Flow: Information is collected during the first or second
week of each month.

(3)  Water Quality Sampling:
Water samples will be collected and analyzed quarterly
(one sample at low flow and high flow) during the first
or second week of the quarter. Parameters analyzed are
those listed in the DOGM Guidelines for Surface Water
Operational Quality. (See Appendix M.) The program
was initiated in March 1988 and will continue through
1991; i.e., June, September, and December. Field
measurements including pH, specific conductivity, and
temperature will be performed monthly in conjunction
with quantity measurements.

* Flow and field parameters only

b. Flow Information

As stated above, flow information is collected monthly throughout
the year with the use of two Parshall flumes. (See Map No. 1 for flume locations.)
A hydrograph showing all the data collected for 1990 and 1984-1989 has been generated
for each location. (See Appendix B.) The hydrographs show that the Deer Creek
stream did not flow during 1990 at any of the measuring locations. Deer Creek
drainage did receive flow below Deer Creek Mine in December as a result of the
temporary mine discharge Bypass Agreement granted by the State Department of

Health. The quantity and quality of water discharge and impacts to the receiving
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streams (Deer Creek and Huntington Creek) will be discussed in the Deer Creek
Discharge section of this report. Both locations and schedules for hydrologic monitoring
in 1991 have been updated to reflect the Bypass Agreement (see Appendix M).

C. Quality Information

In accordance with the Hydrologic Monitoring Plan baseline quality
analysis was performed in 1986. Baseline analysis will be repeated once every five
(5) years. No samples were collected in 1990 due to the severe drought. The results
of the historical operational quality analysis are listed in Tables 13 and 14. The
minimum, maximum, and mean values are given for a five-year period along with the
historical results. Values are in milligrams per liter unless otherwise noted. It is
apparent from historical information in the tables that the quality of the Deer Creek
runoff degradates slightly from the upper to the lower sampling point. The quality
of the lower sampling point is thought to be affected by the Mancos Shale which
outcrops above the lower sampling location.
3. Meetinghouse Canyon Creek

Meetinghouse Canyon Creek is an ephemeral tributary of Huntington
Creek and is monitored according to the following schedule (see Hydrologic Monitoring
Schedule in Appendix M).

a. Flow and Sampling Schedule

(1)  Location: South Fork of Meetinghouse Canyon
(See Map No. 1 in pocket.)

(2)  Flow: Information is collected during the first or second
week of each month.
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TABLE 13: DEER CREEK SURFACE WATER QUALITY *
ABOVE THE MINE

;ZﬁZLE ALKALINITY DISSOLVED ---- IRON ---- orL& mem-=- SOLIDS -----

DATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESIUM MANGANESE GREASE pH POTASSIUM SODIUM SULFATE DS 1SS SETYLEABLE
(umhos/cm) (units)

No flow during 1989-90

1988

MIN <1.0 285 56.8 <1.0 6.0 442 5.8 283 <0.02 <0.02 24.8 <0.,01 <1.0 8.2 0.68 13.4 22.0 362 <1.0 <0.05

MAX 51.0 397 107.2 8.0 138.0 1300 8.1 599 0.09 0.13 80.5 <0.01 2.6 8.5 3.30 59.0 185.0 663 19.0 <0.1%

MEAN 22.5 336.0 76.7 3.2 51.3 794.0 7.0 372.5 0.06 0.07 46.8 <0.01 1.4 7.5 1.37 34.4 100.7 499 9.3 0.08

1987

MIN 0 272 2.2 <1.0 3.5 360 5.3 225 0.02 0.04 27.9 <0.01 0.6 7.0 0.50 16.0 24.0 252 0

MAX 137.0 337 82.0 6.0 176.0 1580 8.4 550 0.05 0.31 83.9 0.06 <1.0 8.4 4.33 111.6 255.0 897 <0.1

MEAN 23.5 298.2 48.0 1.8 34.4 647.5 6.94 311.7 0.05 0.1 42.4 0.02 0.84 7.6 1.48 36.2 93.3 395 0.08

1986

MIN 1.0 262 42.0 <1.0 4.5 470 8.2 232 <0.05  <0.05 26.3 <0.01 <0.5 7.3 0.80 13.9 30.0 269 <0.5 <0.1

MAX 1.0 322 62.0 <1.0 10.8 660 10.2 290 <0.05 0.26 40.1 0.03 0.5 7.9 1.12 27.6 90.0 385 130.0 <0.5

MEAN 1.0 299.7 50.7 <1.0 7.29 573.1 9.5 263.9  <0.05 0.08 33.4 0.01 0.5 7.7 1.00 20.0 S52.9 318 23.9 0.02

1985

MIN 439 <0.05 <0.01 7.4 246 1.0

MAX 685 0.21 0.08 8.0 378 162.0

MEAN 573.1 0.07 0.02 7.8 318 24.3

1984

MIN 480 <0.05 <0.01 7.3 231 <0.5

MAX 700 <0.05 <0.01 8.3 381 41.5

MEAN 582.5 <0.05 <0.01 7.9 320 11.5

HISTORICAL 1978-1989

MIN <1.0 262 2.2 0.6 3.5 360 5.3 225 <0.02 0.02 24.8 <0.01 <0.5 7.0 0.50 13.4 10.0 231 <0.5 <0.05

MAX 137.0 337 107.2 8.0 176.0 1580 10.2 599 0.09  40.10 83.9 0.24 2.6 8.5 4.33 111.6 255.0 897 3592.0 1.0

MEAN  15.4 M 29.7 L7 28.9 602 8.0 321 0.05 0.82  40.5 0.03 0.9 7.9 1.26 29.7 743 352 113.6 0.2

NO. OF 19 19 19 19 20 59 20 19 12 60 19 58 20 60 18 19 21 60 60 18

ANALYSES

* Quality parameters are reported as mg/i unless otherwise noted.
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TABLE 14: DEER CREEK SURFACE WATER QUALITY *

BELOW THE MINE

;:2:LE ALKALINITY DISSOLVED ~==- IRON ---- orL&  meees SOLIDS ~----

DATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESIUM MANGANESE GREASE pH POTASSIUM SODIUM SULFATE IDS TSS SETTLEABLE
(umhos/cm) (units)

No flow during 1989-90

1988

MIN <1.0 244 88.4 <1.0 75.0 800 7.2 382 0.03 0.04 39.2 <0.01 3.6 8.1 1.70  49.2 130.0 472 <1.0 <0.05

MAX 27.0 442 129.1 11.0 195.0 1450 7.9 700 0.64 0.78 95.1 0.06 9.0 8.4 7.60 145.8 350.0 1164 372.0 1.5

MEAN 15.2 309 113.7 3.5 117.3 1155 7.4 547 0.19 0.27 63.9 0.02 5.6 8.3 5.00 90.9 263.3 832 136.3 0.53

987

MIN 1.0 255 2.4 <1.0 34.6 620 5.4 285 <0.05 <0.05 40.1 <0.01 <1.0 7.4 1.00 39.0 90.0 429 <4.0 <0.1

MAX 90.0 n 124.0 8.0 420.0 2650 8.2 815 0.07 0.29 122.8 0.02 1.2 8.5 7.31  233.8 500.0 1544 410.0 <1.0

MEAN 15.2 302.3 7.4 2.2 118.9 1303.3 6.8 540.3 0.53 0.10 78.2 0.01 0.8 7.8 4.05 127.3 234.5 806 11.2 0.4

1986

MIN <1.0 260 46.0 <1.0 30.3 698 9.4 284 <0.05 <0.05 34.5 <0.01 <0.5 7.4 1.30 32.6 65.0 358 <0.5 <0.1

MAX <1.0 359 112.0 <1.0 290 2300 11.0 750 0.06 0.19 1143 0.03 0.5 7.9 6.61 192.0 450.0 1315 91.0 <0.5

MEAN <1.0 308.1 73.0 <1.0 135.9 1306.9 10.0 449.9 0.05 0.09 65.0 0.02 0.5 7.7 3.66 104.2 225.0 739 25.7 0.02

1985

MIN 630 <0.05 <0.01 7.4 320 4.0

MAX 2300 0.39 0.08 8.3 1354 258.0

MEAN 1374.7 0.13 0.02 7.9 690  44.1

1984 ,

MIN 620 0.05 <0.01 7.8 3in 0.5

MAX 2150 0.18 <0.01 8.5 637 141.0

MEAN 1172.5 0.07 <0.01 8.1 465 29.8

HISTORICAL 1978-1989

MIN <1.0 244 1.4 <1.0 22.0 420 5.4 284 0.03 0.04 34.5 <0.01 <0.5 6.9 1.0 32.6 65.0 273 <0.5 <0.05

MAX 90.0 442 129.1 11.0 420.0 2300 11.0 815 0.64 170.00 122.8 0.27 9.0 8.6 7.6 233.8 500.0 1544 20,540.0 1.5

NO. OF 17 17 17 17 18 53 18 17 10 54 17 52 18 54 17 17 19 54 53 17

ANALYSES

* Quality parameters are reported as mg/l unless otherwise noted.
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(3)  Water Quality Sampling:

Water samples will be collected and analyzed quarterly
(one sample at low flow and high flow) during the first
or second week of the quarter. Parameters analyzed will
be those stated in the DOGM Guidelines for Surface
Water Operational Quality. (See Addendum in
Appendix M.) The program was initiated in March 1988
and will continue through 1991, i.e., June, September,
and December. Field measurements including pH,
specific conductivity, temperature, and dissolved oxygen
will be performed monthly in conjunction with quantity
measurements.

b. Flow Information
A hydrograph comparing 1990 and 1984-1989 can be found in
Appendix C. Flow occurred only during the month of June and measured 40.7 GPM.
C. Quality Information
In accordance with the Hydrologic Monitoring Plan baseline qt_lality
analysis was performed in 1986. Baseline analysis will be repeated once every five
(5) years. Quality sampling was initiated in 1986. Table 15 lists the minimum,
maximum, and mean values for 1986-1990 along with historical results.
4. Rilda Canyon Creek
Rilda Canyon Creek is a tributary of Huntington Creek and is monitored
according to the following schedule (see Appendix M). Rilda Canyon Creek is
ephemeral from its headwaters to the western border of Section 28, Township 16 South,
Range 7 East, and perennial from that point to the confluence of Huntington Creek.
a. Flow and Sampling Schedule
(1)  Locations:
(a)  Right Fork of Rilda - RCF1
(b)  Left Fork of Rilda - RCL1*
(¢) Rilda Canyon - RCF2*

(d) Rilda Canyon - RCF3
(¢) Rilda Canyon - RCW4 (See Map HM-1.)
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TABLE 15: MEETINGHOUSE CANYON WATER QUALITY *
LEFT FORK
1990
SAMPLE ALKALINITY DISSOLVED =«-- JRON ---- on,g,, =esme- SOLIDS -=----
DATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESIUM MANGANESE GREASE pH POTASSIUM SODIUM SULFATE TDS 1SS SETTLEABLE
(umhos/cm) (units)
6-13 <1.0 229 49.8 6.0 20.0 385 6.3 240 <0.02 <0.02 28.2 0.02 4.2 8.5 0.34 37.5 100.0 20 <1.0 <0.5
1989 NO FLOW
19
MIN <1.0 215 43.2 «<1.0 5.0 380 7.1 222 0.04 0.08 22.5 <0.01 <1.0 7.8 0.96 6.9 22.0 268 <1.0 <0.05
MAX 13.0 267 71.1 7.0 15.0 480 7.9 280 0.19 0.27 27.7 <0.01 1.4 8.5 1.50 12.5 100.0 304 26.0 <0.05
MEAN 9.3 2461.7 57.3 2.5 6.7 440 7.5 260 0.10 0.15 28.4 <0.01 1.1 8.1 1.32 9.8 69.0 290 15.0 <0.05
1987
MIN 0.0 222 2.2 <1.0 3.0 300 5.4 195 0.04 <0.05 24.3 <0.01 <1.0 7.3 0.60 3.8 20.0 190 <1.0 0.1
MAX 49.0 307 55.6 8.0 47.5 420 7.4 267 0.08 0.90 33.0 0.04 10.9 8.6 1.29 10.7 45.0 259 42.0 <1.0
MEAN 10.4 250.2 13.8 3.2 14 .1 366 6.4 226 0.10 0.28 29.4 0.02 2.9 7.9 1.02 8.2 30.8 230 15.8 0.5
1986
MIN <1.0 231 38.0 <t1.0 3.3 432 8.6 213 <0.05 <0.05 22.6 <0.01 <0.5 7.4 0.9 6.5 25.0 231 <0.5 <0.1
MAX <1.0 261 52.8 <1.0 7.6 500 10.3 260 <0.05 0.18 36.5 0.02 0.6 8.0 1.6 13.1 85.0 292 74.0 <0.5
MEAN <1.0 248.7 44.5 <1.0 5.1 450 9.4 233 <0.05 0.10 29.6 0.02 0.5 7.7 1.23 9.5 43.2 253 26.0 0.2
HISTORICAL 1986-89
MIN <1.0 215 2.2 1.0 3.0 300 5.4 195 0.04 <0.05 22.5 <0.01 0.1 7.3 0.60 3.8 20.0 190 0.1 <0.05
MAX 49 307 7.1 8.0 47.5 500 10.3 350 0.30 0.90 36.5 0.04 10.9 8 1.62 13.1 100.0 304 74.0 <1.0
MEAN 7.8 247 45.3 2.1 8.7 415 7.9 267 0.11 0.18 28.8 0.02 1.4 7.9 1.18 8.9 42.8 255 20.9 0.16
NO. OF 13 15 15 15 15 15 15 15 9 15 15 14 15 15 15 15 15 15 14 14
ANALYSES

* Quality parameters are reported as mg/l unless otherwise noted.
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(2)  Flow: Information is collected during the first or second
week of each month.
(3)  Water Quality Sampling:
Water samples will be collected and analyzed quarterly
(one sample at low flow and high flow) during the first
or second week of the quarter. Parameters analyzed are
those listed in the DOGM Guidelines for Surface Water
Operational Quality. (See Appendix M.) The program
was initiated in June 1989 except for RCL1, which was
initiated in 1990. Field measurements, including pH, specific
conductivity, temperature, and dissolved oxygen, will be
performed at the perennial stream locations, i.e., RCF3
and RCW4, monthly in conjunction with quantity
measurements.
* Flow and field parameters only.
b. Flow Information
Flow information is collected monthly throughout the year with
the use of three Parshall flumes and one V-notch weir. (See Map No. 1 for locations.)
A hydrograph has been generated for each flume-weir location. (See Appendix D.)
Springs utilized by North Emery Water Users Association (NEWUA) for culinary
purposes are situated between monitoring locations RCF2 and RCF3. Flow above
the spring area is ephemeral and below the stream is perennial. For location RCF1
flow occurred during the months of May and June, measuring 192.7 and 380.2 GPM,
respectively. For location RCF2 flow only occurred during the month of June,
measuring 116.8 GPM. Location RCLF1 remained dry throughout the year. Below
the spring area the stream is perennial and increases in flow from RCF3 to RCW4.
During 1990 the baseline for RCF3 was approximately 19 GPM and for RCW4, 54
GPM. Data suggest that above the NEWUA spring the stream loses water to the

alluvium and below the spring area the alluvium recharges the stream causing the

flow to increase.
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c. Quality Information
In accordance with the Hydrologic Monitoring Plan baseline
quality analysis will be for a two-year period, 1989-90. Thereafter, baseline analysis
will be repeated once every five (5) years. Quality sampling was initiated in 1989;
results of the samples collected are presented in Table 16. Keeping in mind that this
data represents a two-year period, the quality of the water degradates from the
upper reaches of Rilda Canyon, i.e., RCF1, to the NEWUA spring area; and from
that point to the mouth of the canyon, i.e., RCW4, the water quality is relatively
consistent. (See Table 16.)
B. Cottonwood Creek Drainage System
The southern portion of East Mountain is intersected by Cottonwood Creek
and its associated tributaries, including Cottonwood Canyon Creek and Grimes
Wash. The Cottonwood Creek drainage is about equal in size to the Huntington
drainage, with total discharge from each drainage about 70,000 acre feet per year.
The major cultural feature on Cottonwood Creek is Joe’s Valley Reservoir, located
about twelve miles west of the town of Orangeville. The 63,000 acre foot reservoir
was constructed by the U. S. Bureau of Reclamation and provides storage water for
irrigation, industrial, and municipal needs in the Emery County area.
PacifiCorp monitors two of the tributaries of the Cottonwood Creek drainage
system, Cottonwood Canyon Creek and Grimes Wash. (See Map No. 1 in pocket.)
1. Cottonwood Canyon Creek
An extensive baseline study conducted on Cottonwood Canyon Creek
to determine water characteristics prior to mining at the proposed Cottonwood Mine
began in 1979. A property acquisition in 1981 resulted in mine plan changes;

therefore, the baseline study was terminated as of January 1, 1984. As agreed upon
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. TABLE 16: RILDA CANYO‘FACE WATER QUALITY * ‘

1990
SAMPLE ALKALINITY DISSOLVED ---- JRON ~--- orc& eee-- SOLIDS -----
DATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESIUM MANGANESE GREASE pH POTASSIUM SODIUM SULFATE TDS 1SS SETTLEABLE
(umhos/cm) (units)
RCF1
6-13 <1.0 245 76.1 4.0 10.0 360 6.9 287 0.02 0.05 23.5 <0.02 1.1 8.3 2.10 4.3 80.0 277 2.0 <0.05
1989
MIN <1.0 227 49.8 <1.0 10.0 300 7.1 201 0.02 0.02 18.6 <0.01 <1.0 8.2 0.60 5.6 23.0 222 12.0 0.05
MAX <1.0 227 49.8 <1.0 10.0 300 7.1 201 0.02 0.02 18.6 <0.01 <1.0 8.2 0.60 5.6 23.0 222 12.0 0.05
MEAN <1.0 227 49.8 <1.0 10.0 300 7.1 201 0.02 0.02 18.6 <0.01 <1.0 8.2 0.60 5.6 23.0 222 12.0 0.05
RCF3
6-13 2.0 336 79.9 <1.0 5.0 550 6.8 329 0.33 0.03 31.4 0.02 <1.0 8.1 1.80 7.6 60.0 226 9.0 <«<0.50
9-6 <1.0 425 99.5 <1.0 10.0 515 4.5 433 0.06 0.03 64,7 0.04 <1.0 7.9 2.02 2.0 110.0 493 31.0 <0.50
12-14 -- 421 112.2 <1.0 15.0 720 7.6 499 0.34 0.34 53.2 0.02 1.7 8.0 2.11 2.1 75.0 453 <1.0 2.50
MIN <1.0 336 79.9 <1.0 5.0 515 4.5 329 0.06 0.03 31.4 0.02 <1.0 7.9 1.80 2.0 60.0 226 <1.0 <0.50
MAX 2.0 425 112.2 <1.0 15.0 720 7.6 499 0.34 0.34 53.2 0.04 1.7 8.1 2.11 7.6 110.0 493 3.0 2.50
MEAN 1.5 394 97.2 <1.0 10.0 595 6.3 420 0.24 0.13 43.1 0.03 1.2 8.0 1.98 3.9 81.7 39 13.7 1.20
NO. OF 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
ANALYSES
1989
MIN <1.0 338 81.7 <1.0 10.0 500 7.0 379 <0.02 0.08 42.5 <0.01 <1.0 7.9 1.7 10.4 70.0 372 4.0 <0.05
MAX 5.0 500 104.3 <1.0 15.0 855 7.6 479 0.41 0.51 53.1 0.04 2.8 8.0 2.5 15.9 150.0 513 23.0 <«<1.0
MEAN 3.3 432 94.9 <1.0 12.5 726 7.4 442 0.16 0.22 49.7 0.02 1.6 8.0 2.2 13.3  111.2 464 14.5 0.29
RCW4
6-13 4.0 348 116.6 5.0 20.0 700 6.9 458 <0.02 0.04 40.4 <0.02 <1.0 8.3 0.5 52.0 250.0 300 <1.0 <0.50
9-6 <1.0 404 132.7 <1.0 12.0 600 5.2 545 0.06 0.03 51.9 0.06 <1.0 8.2 2.2 19.1 250.0 538 193.0 <0.50
12-14 <1.0 461 91.3 <1.0 20.0 750 7.2 505 0.03 0.04 67.2 <0.01 2.1 8.3 2.5 32.8 140.0 519 2.0 <0.50
MIN <1.0 348 91.3 <1.0 12.0 600 5.2 458 <0.02 0.03 40.4 <0.01 <1.0 8.2 0.5 19.1 140.0 300 <1.0 <0.50
MAX 4.0 461 132.7 5.0 20.0 750 7.2 545 0.06 0.04 67.2 0.06 2.1 8.3 2.5 52.0 250.0 538 193.0 <0.50
MEAN 2.0 404.3 13.5 2.3 17.3 683 6.4 203 0.04 0.04 53.2 0.03 1.3 8.2 1.7 34.6 213.3 449 65.3 <0,50
NO. OF 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
ANALYSES
1989
MIN <1.0 320 63.0 <1.0 10.0 450 7.5 336 <0.02 <0.02 43.4 <0.01 <1.0 8.1 1.9 13.9 85.0 413 6.0 <0.05
MAX <1.0 410 73.2 <1.0 15.0 800 8.7 453 0.10 0.12 65.7 0.02 2.8 8.3 2.8 17.1  150.0 496 7.0 «<1.0
MEAN <1.0 373 69.6 <1.0 13.3 678 7.9 397 0.06 0.05 54.4 0.01 1.8 8.2 2.3 16.0 110.0 462 6.7 0.37

*Qual ity parameters are reported as mg/l unless otherwise noted.
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in both the Deer Creek Mine and Wilberg Mine permit applications, PacifiCorp will
continue to monitor the flow and water quality field measurements at the USGS flume
location on a monthly basis. Based on data collected PacifiCorp, Cottonwood Canyon
Creek is an ephemeral stream from its headwaters to Section 24, Township 17 South,
Range 6 East and intermittent from that point to its confluence with Cottonwood Creek.
The majority of water moving through Cottonwood Canyon Creek appears to be
through the colluvial valley deposits. The stream becomes intermittent where it crosses
the Roans Canyon Fault Trace, possibly caused by intersecting an impermeable
obstruction. The hydrograph in Appendix E illustrates the flow information collected
during 1990 and compares it to the data collected from 1984 through 1989. It shows
a peak flow of 406 GPM in March and a baseline flow of approximately 20 GPM
in December. 1t is likely that the flow measurements are high because the flume is
installed in such a way that it traps sediment. The degree to which the measurements
have been affected by the sediment has not been determined.
2. Grimes Wash
Grimes is an ephemeral tributary of Cottonwood Creek and flows in
the same canyon in which the Wilberg/Cottonwood Mine is located. Three permanent
runoff sampling sites were established in 1980 and are sampled as listed below (see
Hydrologic Monitoring Plan in Appendix M).
a. Flow and Sampling Schedule
(1)  Locations: (See Map No. 1 in pocket.)
(a)  Right Fork - GWRO01
(b)  Left Fork - GWR02
(¢)  Below the Mine - GWRO03
(2)  Flow: Information is collected during the first or second
week of each month.
(3)  Water Quality Sampling:
Water samples will be collected and analyzed quarterly
(one sample at low flow and high flow) during the first
or second week of the quarter. Parameters analyzed will

be those stated in the DOGM Guidelines for Surface
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Water Operational Quality. (See Appendix M.) The
program was initiated in March 1988 and will continue
through 1991, i.e.,, June, September, and December.
Field measurements including pH, specific conductivity,
and temperature will be performed monthly in conjunction
with quantity measurements.
b. Flow Information
As stated above, flow information is collected monthly throughout
the year with the use of two Parshall flumes. (See Map No. 1 for flume locations.)
A hydrograph comparing 1990 to the data collected from 1984 through 1989 has been
generated for each flume location. (See Appendix E.) The hydrographs show that
both the Right and the Left forks remained dry throughout 1990. Flow at the Below
the Mine location continued throughout the year due to the influence of the springs
emanating from the Starpoint Sandstone/Mancos Shale formational contact and
Wilberg/Cottonwood Mine discharge. Baseline flow averaged approximately 30 GPM.
c. Quality Information

In accordance with the Hydrologic Monitoring Plan baseline quality
analysis was performed in 1986. Baseline analysis will be repeated once every five
(5) years. The results of the 1990 operational quality analysis are listed in Tables 16,
17, and 18. The minimum, maximum, and mean values are given for a five-year
period along with the historical results. Values are in milligrams per liter unless

otherwise noted. Complete raw data can be found in Appendix E.
The Grimes Wash drainage quality is influenced by two factors: 1) Under
normal conditions the Right Fork contributes a relatively high amount of suspended
solids during spring runoff due to the fact that it is a south facing canyon dominated

by argillaceous sediments. 2) Mancos Shale/Starpoint Sandstone interface seeps

and springs elevate the TDS at the Below the Mine location.
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TABLE 17: GRIMES WASH WATER QUALITY *

RIGHT FORK
1989
SAMPLE ALKALINITY DISSOLVED ~--- IRON ---- orL,, =eme-- SOLIBS =------
DPATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESTUM MANGANESE GREASE Qﬁ POTASSIUM SODIUM SULFATE TDS 1SS SETTLEABLE
No flow during 1989-90 (umhos/em) (i)
Jlogs
MIN 39.0 112 43.8 <1.0 26.4 225 9.7 154 0.61 0.78 10.9 0.04 9.0 8.2 5.2 1.9 27.0 196 8.0 <«1.0
MAX 39.0 112 43.8 <1.0 26.4 225 9.7 154 0.61 0.78 10.9 0.04 9.0 8.2 5.2 1.9 27.0 196 8.0 <1.0
MEAN 39.0 112 43.8 <1.0 26.4 225 9.7 154 0.61 0.78 10.9 0.04 9.0 8.2 5.2 1.9 27.0 196 8.0 <1.0
1987
MIN <1.0 104 34.4 <1.0 3.0 190 6.8 112 3.31 20.60 6.3 0.05 --- 7.2 7.6 2.0 20.0 115 2000.0 3.3
MAX <1.0 104 34.4 <1.0 3.0 190 6.8 112 3.31 20.60 6.3 0.05 --- 7.2 7.6 2.0 20.0 115 2000.0 3.3
MEAN <1.0 104 34.4 <1.0 3.0 190 6.8 112 3.3 20.60 6.3 0.05 ~--- 7.2 7.6 2.0 20.0 115 2000.0 3.3
1986
MIN <1.0 240 30.0 <1.0 8.3 465 7.6 222 <0.05 <0.05 35.7 <0.01 <0.5 7.5 1.6 3.4 40.0 262 0.5 <0.1
MAX <1.0 320 52.0 <1.0 1.5 680 9.8 320 <0.05 0.73 46.2 0.05 2.2 8.1 3.3 20.4 120.0 389 257.0 <0.5
MEAN <1.0 275 41.6 <1.0 10.2 547.6 8.8 268 <0.05 0.24 39.9 0.02 0.74 7.8 2.5 15.7  61.3 316 60.6 0.2
1985
MIN 200 <0.05 <0.01 7.4 125 1.0
MAX 740 2.90 0.08 8.3 430 7116.0
MEAN 532.3 0.50 0.02 8.0 304 833.8
1984
MIN 470 <0.05 <0.01 7.9 246 7.0
MAX 750 1.05 0.02 8.7 477 1482.0
MEAN 593.8 0.26 0.01 8.2 333 207.7
o83
MIN 525 0.08 <0.01 8.1 386 10.5
MAX 650 2.64 0.18 8.6 280 493.0
MEAN ‘ 610 0.69 0.06 8.3 328 183.3
HISTORICAL 1979-1989
MIN 0.1 104 30.0 <1.0 3.0 190 6.8 112 <0.05 0.01 6.3 <0.01 <0.5 7.2 1.6 1.9 20.0 115 0.5 <0.1
MAX 39.0 320 52.0 <1.0 26.4 750 9.8 320 3.31 20.60 46,2 0.30 9.0 8.7 7.6 20.4 161.7 700 7116.0 3.3
NO. OF 11 9 9 9 1 42 9 9 9 46 9 42 12 46 9 9 13 46 46 9

ANALYSES
* Quality parameters are reported as mg/l unless otherwise noted.
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TABLE 18: GRIMES WASH WATER QUALITY *

LEFT FORK

1989
SAMPLE ALKALINITY DISSOLVED ---- IRON ---- onLeg  eeeeas SOLIDS -----~
DATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESIUM MANGANESE GREASE pH POTASSIUM SODIUM SULFATE TDS TSS SETTLEABLE

(umhos/cm) (units)
No flow during 1989-90
1988
MIN 34.0 312 71.5 <1.0 10.0 600 7.0 337 <0.02 <0.02 38.5 <0.01 2.0 8.4 1.1 26.2 105.0 428 4.0 <0.05
MAX 34.0 312 7.5 <1.0 10.0 600 7.0 337 <0.02 <0.02 38.5 <0.01 2.0 8.4 1.1 24.2 105.0 428 4.0 <0.05
MEAN 34.0 312 7.5 <1.0 10.0 600 7.0 337 <0.02 <0.02 38.5 <0.01 2.0 8.4 1.1 26.2 105.0 428 4.0 <0.05
987
MIN <1.0 188 2.3 <1.0 6.0 412 5.0 337 <0.05 <0.05 23.8 <0.01 <0.5 7.6 1.0 1.1 45.0 212 <1.0 0
MAX <1.0 482 714 15.0 156.0 610 7.8 460 0.12 0.62 68.5 0.06 3.5 8.6 2.5 34.0 90.0 382 48.0 0.20
MEAN <1.0 37 38.1 3.8 56.6 526 7.0 296 0.07 0.17 43.4 0.02 1.7 7.8 1.4 28.5 73.6 307 14.6 0.10
1986
MIN <1.0 281 36.0 <1.0 7.7 410 7.4 252 <0.05 <0.05 37.7 <0.01  <0.5 7.4 1.3 25.2 67.0 293 3.0 <0.10
MAX <1.0 331 58.0 <1.0 10.9 690 9.6 310 <0.05 0.22 © 43.8 0.07 0.6 8.0 3.0 34.0 115.0 427 253.0 <0.50
MEAN <1.0 304 45.5 <1.0 8.8 591 8.6 278 <0.05 0.12 39.9 0.02 0.5 7.7 1.9 29.2 T7.9 346 54.1 0.20
1985
MIN 473 <0.05 <0.01 7.5 283 <0.5
MAX 750 0.22 0.08 8.3 438  141.0
MEAN 628 0.12 0.02 7.9 356  37.1
1984
MIN 600 ‘ <0.05 <0.01 7.8 278 <0.5
MAX 685 0.09 <0.01 8.5 396 76.0
MEAN 639 0.06 <0.01 8.1 344 17.0
HISTORICAL 1979-1989
MIN <1.0 188 2.3 <1.0 6.0 410 5.0 196 <0.02 <0.02 23.8 <0.01 0.1 7.3 1.0 11.1 30.4 212 <0.5 <0.05
MAX 34.0 482 711 15.0 156.0 790 9.6 460 0.12 0.81 68.5 0.15 3.5 8.7 3.0 34.0 115.0 570 1428.0 <0.50
NO. OF 14 14 14 14 14 49 14 14 6 51 14 50 14 51 14 14 15 51 52 13

ANALYSES

* Quality parameters are reported as mg/l unless otherwise noted.
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TABLE 19: GRIMES WASH WATER QUALITY *

BELOW MINE

1990
SAMPLE ALKALINITY DISSOLVED ~«-« JRON ---- or,g  =eeen- SOLIDS ------
DATES ACIDITY BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY OXYGEN HARDNESS DISSOLVED TOTAL MAGNESIUM MANGANESE GREASE pH POTASSIUM SODIUM SULFATE TDS TSS SETTLEABLE

(umhos/cm) (units)
3-6 8.0 366 150.4 <1.0 900 3900 9.0 703 0.07 0.19 79.5 0.04 1.1 8.2 5.6 513.5 250.0 1981 16.0 <0.05
6-6 6.0 n 222.9 <1.0 140 1200 5.5 925 0.03 0.15 89.4 0.04 <1.0 8.2 3.2 95.9 600.0 909 3.0 2.00
9-7 7.0 340 132.8 <1.0 126 1250 5.9 646 <0.02 0.13 76.4 <0.02 <1.0 8.1 1.3 103.6 410.0 1071 <1.0 <0.50
12-17 «1.0 486 272.3 <1.0 1450 3900 6.0 1043 0.13 0.13 88.1 0.06 <1.0 - 8.2 8.0 780.0 410.0 2827 13.0 --
MIN <1,0 366 132.8 <1.0 126 1200 5.5 646 <0.02 0.13 76.4 <0.02 <1.0 8.1 1.3 95.9 250.0 909 <1.0 0.50
MAX 8.0 486 222.9 <1.0 1450 3900 9.0 1043 0.13 0.19 89.4 0.06 1.1 8.2 8.0 780.0 600.0 2827 16.0 2.00
MEAN 391 194.6 <1.0 654 2563 6.6 829 0.06 0.15 83.4° 0.04 1.0 8.2 4.5 373.3 417.5 1697 8.3 1.00
NO. OF = —is = —_2
ANALYSES & 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3
1989
MIN <1.,0 340 84.9 <1.0 10.0 900 6.3 420 0.09 0.10 50.6 0.01 <1.0 7.7 3.5 19.3 120.0 594 <1.0 <0.05
MAX 6.0 425 184.9 <1.0 515.0 4290 9.5 906 0.33 0.44 115.5 0.90 8.3 8.2 7.1 376.5 580.0 1877 91.0 <0.05
MEAN 3.2 395 146.3 <1.0 202.5 2113 7.5 7461 0.16 0.20 91.2 0.26 3.2 7.4 5.4 153.9 450.0 1314 36.2 <0.05
1988
MIN 2.0 205 91.5 <1.0 142.0 1200 5.1 356 0.04 0.06 30.9 <0.01 0.6 7.7 0.5 85.1 135.0 673 1.0 <0.05
MAX 114.0 398 274.0 3.0 4531.0 12000 8.9 1165 0.48 0.76 116.8 0.13 27.0 8.3 12.5 3181.0 462.0 7160 36.0 1.00
MEAN 35.8 330 156.9 1.3 1054.1 3783 7.5 702 0.25 0.38 75.3 0.04 8.5 8.0 6.7 717.8 356.2 2375 13.2  0.37
1987
MIN <1.0 117 5.1 <1.0 9.0 295 4.5 146 <0.05 <0.05 10.7 0.04 <0.5 7.1 5.0 9.0 46.0 155 <1.0 <0.10
MAX 127.0 400 191.5 <1.0 154.0 1700 7.8 855 2.25 22.60 102.0 0.17 5.2 8.2 7.8 121.0 593.0 1201 3295.0 4.00
MEAN 22.0 33 99.1 <1.0 67.5 1254 6.5 598 0.43 3.98 75.4 0.10 2.2 7.6 6.6 83.1 340.7 883 552.2 1.05
1986
MIN <1.0 284 72.4 <1.0 36.3 890 7.9 405 <0.05 <0.05 51.1 <0.01 <0.5 7.2 2.6 47.0 150.0 523 <0.5 <0.10
MAX <1.0 381 150.0 <1.0 141.2 1800 11.4 760 0.13 0.40 87.6 0.08 1.0 8.0 5.8 119.8 320.0 1224 248.0 <0.50
MEAN <1.0 343 99.0 <1.0 7.4 1239 9.4 545 0.06 0.13 72.2 0.03 0.2 7.6 4.1 68.9 243.3 760 7.1 0.20
1985
MIN 220 0.05 0.01 7.4 152 2.0
MAX 1810 2.70 0.13 8.1 1129 9702.0
MEAN 1183 . 0.37 0.04 7.8 733 994.8
HISTORICAL 1979-1989
MIN <1.0 117 5.1 <1.0 10.0 220 4.5 146 0.04 0.01% 10.7 <0.01 <0.5 7.1 0.5 9.0 46.0 152 <0.5 <0.10
MAX 127.0 486 274.0 3.0  4531.0 12000 11.4 1165 2.25 22.60 116.8 0.90 27.0 8.5 12.5 3181.0 600.0 7160 9702.0 4.00
MEAN 12.7 352 131.9 1.1 361.9 1491 7.7 659 0.20 0.90 77.8 0.10 2.9 1.9 5.1 247.6 334.0 895 244.0 0.50
NO. OF 32 28 28 28 30 68 30 28 20 70 28 67 31 72 30 27 3 70 70 24
ANALYSES

* Quality parameters are reported as mg/l unless otherwise noted.
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1IV. EAST MOUNTAIN SPRINGS

Between the time PacifiCorp began monitoring springs on East Mountain and
1986 the number of springs measured increased from less than fifty (50) to nearly
eighty (80). PacifiCorp believed that more benefit could be realized by concentrating
its monitoring to selective springs in the areas that will be undermined within the next
five years. (See Map No. 3 in pocket.) A meeting was held on March 25, 1987
with the U. S. Forest Service and the Utah State Division of Oil, Gas and Mining
to determine the most effective plan for PacifiCorp’s monitoring, A subsequent meeting
was held on April 15, 1987 with the State Division of Oil, Gas and Mining to finalize
the monitoring plan revisions.

During the meetings it was resolved that the following springs will be
monitored. Eight additional springs (denoted with a plus [+] symbol below) were
added in 1989 after the annual field verification process jointly conducted by DOGM

and PacifiCorp.

* Burnt Tree Springs 79-40
* Elk Spring 80-41
* Sheba Springs 80-43
Ted’s Tub * 80-44
79-2 * 80-46
* 79-10 80-47
79-15 + 80-48
* 79-23 82-51
79-24 * 82-52
* 79-26 * 84-56
+ 79-28 + 89-60 (Alpine Spring)
* 79-29 + 89-61
79-32 + 89-65
79-34 + 89-66
* 79-35 + 89-67
79-38 + 89-68

Of these springs, twelve will be monitored on a monthly basis, weather permitting,

and have been denoted on the above list with asterisks (*).
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A. Flow and Sampling Schedule

1. Flow
All springs on the preceding list are measured during the months of
July and October. In addition, a minimum of twelve springs are monitored to
establish a discharge recession curve. Generally, measurements are made on a
monthly basis during the months of July through October if weather and reasonable
access permit; but, when historical data indicate that a spring is short-lived, all
efforts are made to measure discharge from that spring at least three times, equally
spaced, within its flow period.
2. Quality Samples
All springs listed above are sampled for water quality characteristics
during the months of July and October. Parameters analyzed are those listed in the
DOGM Guidelines for Groundwater Operational Quality. (See Appendix M.) In
addition, the twelve discharge recession springs denoted by asterisks in the preceding
list will be monitored monthly, access permitting, each year between July and October
for the following parameters: 1) discharge quantity, 2) specific conductivity [field],
3) temperature [field], 4) pH [field], 5) total hardness, 6) carbonate, and 7) total
manganese. Due to the consistency of the samples collected from 1987-90, the 1991
sampling schedule has been updated to reflect monitoring of the springs for field
parameters only, except in July and October when operational parameters will be tested.
B. Spring Flow
Both precipitation and spring discharge rates increased slightly from 1989 to
1990, whereas temperature, a critical factor on spring discharge rates, was 2.3 degrees
higher in 1990 than the historical average. Table 20, A and B, is a tabulation of the

flow data collected during the 1990 monitoring season. To record the season variation,
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TABLE 20A: EAST MOUNTAIN SPRINGS DISCHARGE

Spring

Sheba

Elk Spring
Burnt Tree
Jerk Water
Pine Springs
Pine Sp. Trough
Ted’s Tub
79-1

79-2

79-3

79-4

79-5

79-6

79-7

79-8

79-9

79-10
79-11
79-12
79-13
79-14
79-15
79-16
79-17
79-18
79-19
79-20
79-21
79-22
79-23
79-24
79-25
79-26
79-27
79-28
79-29
79-30
79-31
79-32
79-33
79-34
79-35
79-36
79-37
79-38
79-39
79-40
80-41

Seasonal

Date Flow Temp. Date Flow Temp. Net
Sampled (GPM) °F Sampled (GPM) °F Change %
07-02-90 81 41 10-10-90 16 39 -80
07-02-90 130.8 39 10-10-90 36.8 39 -1
07-03-90 41 49 10-10-90 35 41 -15
07-03-90 13.0 52 10-10-90 dry

07-03-90 3.0 47 10-10-90 23 45 -23
07-02-90 10.2 47 10-10-90 30 43 -71
07-03-90 dry 10-10-90 dry

07-02-90 39 44 10-10-90 1.7 41 -56
07-03-90 dry 10-10-90 dry

07-03-90 dry 10-10-90  dry

07-03-90 dry 10-10-90 dry

07-03-90 1.8 47 10-10-90 2.0 43 11
07-03-90 13 47 10-10-90 1.0 40 -23
07-03-90 damp 10-10-90  damp

07-02-90 dry 10-10-90 dry

07-02-90 19 45 10-10-90  seep

07-03-90 7.8 47 10-10-90 2.6 44 -67
07-03-90 dry 10-10-90 dry

07-03-90 dry 10-10-90 dry

33



TABLE 20B: EAST MOUNTAIN SPRINGS DISCHARGE

Seasonal

Date Flow Temp. Date Flow Temp. Net
Spring Sampled (GPM) °F Sampled (GPM) °F Change %
80-42
80-43 07-03-90 dry 10-10-90 dry
80-44 07-03-90 dry 10-10-90 dry
80-45
80-46 07-03-90 dry 10-10-90 dry
80-47 07-03-90 2.0 46 10-10-90 33 42 65
80-43 07-02-90 0.1 52 10-10-90  damp
80-49
80-50
82-51 07-03-90 dry 10-10-90 dry
82-52 07-03-90 13 43 10-10-90 1.1 4?2 -15
84-53 07-03-90 damp 10-10-90 dry
84-54
84-55
84-56 07-02-90 1.0 41 10-10-90 1.0 41 0
85-57
86-58
86-59
89-60 07-03-90 32 51 10-10-90 dry
89-61 07-02-90 60.0 44 10-10-90 240 41 -60
89-62
89-63
89-64
89-65 07-02-90 1.0 43 10-10-90  damp
89-66 07-02-90 damp 10-10-90 dry
89-67 07-02-90 3.7 39 10-10-90 23 39 -38
89-68 07-02-90 damp 10-10-90 dry
89-69
89-70
89-711

AVERAGE NET CHANGE -32
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all springs measured in July are measured again in October. The seasonal variation
is represented in Table 20, A and B, under the column heading "Seasonal Net Change.”
The percentage figures represent the amount of change, either positive or negative.
The average change reveals a thirty-two percent (32%) decrease from the July to the
October measurements.

A nine-year comparison of spring discharge is shown in Table 21. The table
includes a year by year comparison of springs identified from each mode of occurrence
(Table 22). The springs utilized in the comparison are underlined in Table 22. The
flow values for the individual springs represent the July measurements. October
measurements were not utilized because winter weather conditions caused some springs
to be inaccessible.

Table 21 has been compared to East Mountain climatology to see how closely
spring discharge rates follow local annual precipitation. Figure 3 reveals good
correlation between spring discharge and precipitation between 1982-84, but starting
in 1985 spring discharge rates have declined whereas precipitation has leveled off.
Along with precipitation, temperature plays a critical role in yearly discharge variations,
especially during the early stages of the runoff period. Listed in Table 23 is a
comparison of January through June temperature data from surrounding weather
stations for the period 1982-89 versus departure from normal. The comparison is
vital in determining mining effects on spring discharge versus general changes in annual

precipitation.
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TABLE 21: YEARLY SPRING DISCHARGE VARIATIONS (GPM)
JULY FLOW DATA

Spring 1982 1983 1984 1985 1986 1987 1988 1989 1990
Burnt Tree 120 30.5 26.6 26.1 17.5 10.2 12.0 6.4 41
Elk Spring  546.0 642.3 4279 390.5 309.7 217.0 2174 78.5 130.8
Sheba 15.0 229 19.7 144 8.6 114 104 11 81
Ted’s Tub 60.0 89.0 48.0 391 316 69.0 60.0 5.0 13.0
79-2 12.0 9.1 9.7 5.5 29 40 21 2.7 3.0
79-10 320 571 20.0 333 26.1 26.1 250 7.0 10.2
79-15 275 429 26.1 18.2 18.2 14.6 12.7 29 3.9
79-23 3.0 20.0 3.6 6.8 0.6 Damp Damp Dry Dry
79-24 6.1* 9.3* 6.1* 5.0 43  Damp 0.8 Dry Dry
79-26 1.5 20.7 200 109 8.7 15 33 03 Dry
79-29 4.0 "10.0 - 6.2 6.0 4.7 25 26 1.1 13
79-32 21 33 31 27 13* 1.0 0.6 05 Damp
79-34 300 56.7 429 18.5 16.7 10.5 133 Dry Dry
79-35 7.6 15.0 105 105 7.8 6.3 27 Dry 19
79-38 10.0 109 9.2 4.7 3.6 83 10.0 11 78
79-40 32 15.0 83 5.6 47 20 54 Dry Dry
80-41 1.0 109 15.0 58 41 25 39 Dry Dry
80-43 10.0 240 200 6.6 3.1 0.4 1.8 Dry Dry
80-44 12.0 24.0 13.1 55 22 Dry 0.5 Dry Dry
80-46 12.0 60.0 283 18.2 12.0 40 6.7 Dry Dry
80-47 12.0 20.0 150 12.5 122 7.4 9.9 4.6 20
80-51 3.0 100 59 38 26 Damp Damp Dry Dry
82-52 16.0 80.0 48.0 321 233 20.1 21.5 2.6 13
84-56 6.3* 9.6* 6.3 4.7 3.7 25 29 1.6 1.0

TOTALS 8440 11,2932 839.5 687.0 530.2 4213 4255 1154 188.4

* No measurement - utilized yearly comparison.
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TABLE 22:

MODES OF OCCURRENCE - EAST MOUNTAIN

SPRINGS

Occurrences

Stratigraphic Location

Permeable fluvial channels
that intersect the land
surface

Flow along permeable strata
undertain by impermeable
mudstone which intersects the
land surface

Contact of permeable beds and
the Roans Canyon Fault zone

Mode of occurrence not
identified

Base of Flagstaff Limestone

79-6, 79-7, 79-35, 86-58

Sheba Springs, 79-1

North Horn Formation

Teds Tub, Burnt Tree, 79-2,
79-3, 79-8, 79-9, 79-11,
79-12, 79-13, 79-14, 79-15,
79-16, 79-17, 79-21, 79-22,
79-26, 79-27, 79-28, 79-29,
79-34, 79-39, 80-42, B0-43,
80-46, 80-47, 80-48, 84-53,
84-56, 86-59, 89-62, 89-63,
89-64, 89-65, 89-66, 89-67,
89-68

Elk Springs, 79-10, 79-18,
79-19, 79-20, 84-54, 89-61

Base of North Horn Formation

79-23, 79-25, 79-32, 79-36,
79-37, 79-38, 84-55

79-30, 79-31

Other Stratigraphic
Locations

8lackhawk Formation
80-50, 84-57

80-49 (Price River)

Bear Canyon Fault Zone
82-51 (Price River)

Flagstaff Limestone
79-4, 79-5, Pine Springs
Trough

Price River Formation
79-24, 79-33, 79-40, 80-41,
80-44, 80-45, 82-52, Jerk
Water, B9-60 (Alpine)
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SPRING DISCHARGE (GFPM) (see lable 20)

FIGURE 3
SPRING DISCHARGE vs. PRECIPITATION & TEMPERATURE
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TABLE 23: TEMPERATURE COMPARISON

EAST MOUNTAIN ELECTRIC LAKE HUNTER PLANT HUNTINGTON PLANT
MONTH DEPARTURE FROM NORMAL DEPARTURE FROM NORMAL DEPARTURE FROM NORMAL DEPARTURE FROM NORMAL
1982
JAN -3.0 -9.6 +1.2
FEB Insufficient -6.9 -2.4 -1.5
MAR Historicat 0.0 +2.6 +2.1
APR Data -3.0 +0.5 +1.0
MAY -3.4 +4.0 +2.6
JUN -1.7 +2.4 +0.7
1983
JAN +2.1 +2.7 +6.2
FEB Insufficient -2.2 +3.2 +2.1
MAR Historical +1.3 +4.5 +2.1
APR Data +7.6 -0.8 -3.4
MAY -6.4 +1.9 +0.2
JUN -3.5 +3.7 -1.1
1984
JAN -3.8 -7.6 +2.8
FEB Insufficient -5.4 -7.3 -0.3
MAR Historical -1.0 +1.4 -0.1
APR Data -4.5 +1.5 -1.8
MAY +3.1 +11.2 +4.0
JUN -1.6 +3.9 -3.8
1985
JAN -1.4 -5.7 -2.8 +2.1
FEB -2.5 -8.6 -4.5 -5.5
MAR +1.0 -1.4 +2.2 -0.4
APR +7.8 +6.6 +8.0 +6.1
MAY +6.1 +7.6 +8.4 +2.5
JUN +7.3 +3.0 +6.8 +0.3
1986
JAN +5.1 +4.0 +6.2 +6.5
FEB +3.1 +0.6 +7.9 +3.8
MAR +7.6 +9.6 +9.5 +5.9
APR +2.0 +0.8 +3.0 0.0
MAY -5.6 0.0 +3.4 -0.1
JUN +5.0 +5.5 +7.7 +3.3
1987
JAN 4.2 -4.8 -2.6 +0.8
FEB 1.4 -6.3 +3.0 +1.7
MAR -2.2 -2.7 +0.5 -3.1
APR +7.3 +5.5 +6.2 +5.1
MAY +5.4 +3.6 +.4 +0.3
JUN +5.3 +2.0 +7.7 +1.8
1988
JAN -3.7 ~4.2 -7.1 -3.1
FEB +0.7 -3.0 +3.0 +0.7
MAR -1.8 -3.4 +2.6 -1.5
APR +2.6 +4.1 +4.5 +2.2
MAY +4.2 +1.2 +.9 +0.9
JUN +3.2 +4.5 +9.6 +2.4
1989
JAN -2.1 ~4.3 -7.8 -4.8
FEB -3.5 -6.6 -1.4 -5.7
MAR +5.7 +8.1 +9.5 +3.8
APR +6.0 +6.9 +9.5 +5.7
MAY +4.4 +4.0 +6.8 +0.7
JUN -4.5 -6.4 +5.0 -1.8
1990
JAN -2.4 -0.8 +3.7 +0.9
FEB -1.1 ~4.9 +5.2 -2.0
MAR +1.9 +7.0 +8.7 +2.6
APR +2.1 +6.3 +10.9 +4 .6
MAY +0.8 +3.0 +6.8 -1.3
JUN +3.3 +4.8 +10.9 +1.0
YEAR EAST MOUNTAIN ELECTRIC LAKE HUNTER PLANT HUNTINGTON PLANT TOTAL
1982 -2.8 -0.03 +1.2 -0.8
1983 -2.7 2.5 +1.0 +0.3
1984 -2.2 0.5 0.13 -0.5
1985 3.1 0.3 3.0 0.9 +1.8
1986 2.9 3.4 6.3 3.2 +4.0
1987 1.7 -0.5 3.2 1.1 +1.4
1988 -0.2 -0.1 3.5 0.5 +0.9
1989 0.0 -0.1 4.1 0.3 +1.1
1990 2.3 1.8 7.3 1.2 +3.2
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Table 23 clearly demonstrates near average temperatures between 1982 and
1984, but starting in 1985 positive departure from normal has been significant.
Comparison between spring discharge rate and general changes in annual precipi-
tation patterns correlated well in the past due to relatively normal temperatures
experienced during the early runoff period (January through June). Figure 3 not
only includes a comparison of spring discharge rate and precipitation as in the past
but also temperature departure due to critical influence temperature has on peak
discharge occurrence.

An additional flow information study was initiated during the summer of 198S.
The purpose of the program is to establish flow recession curves for the following
springs: (1) Burnt Tree, (2) Elk Springs, (3) Sheba, (4) 79-10, (5) 79-23, (6) 79-26,
(7) 79-29, (8) 79-35, (9) 80-44, (10) 80-46, (11) 82-52, (12) 84-56. The flow information
collected during 1990 is shown in Table 24; corresponding spring recession curves

comparing 1990 to 1984-1989 are located in Appendix F.

TABLE 24: EAST MOUNTAIN REGRESSION STUDY(FLOW*/TEMP.**)

1990

Spring July August September October
Burnt Tree 4.1/49 4.0/68 + 35/41
Elk Spring 130.8/39 67.1/40 46.2/40 36.8/39
Sheba 81.1/416 2.0/45 0.8/43 1.6/39
79-10 10.2/47 5.7/42 5.0/40 3.0/43
79-23 Dry Dry Dry Dry
79-26 Dry Dry Dry Dry
79-29 1.3/47 1.2/47 12/44 1.0/40
79-35 1.9/45 2.0/47 1.5/41 Seep
80-44 Dry Dry Dry Dry
80-46 Dry Dry Dry Dry
82-52 1.3/43 1.5/48 1.0/42 11/42
84-56 1.0/41 1.0/43 0.6/43 1.0/41

* All flow given in gallons per minute
** Temperatures reported in degrees Fahrenheit
+ Pond level above diversion pipe - no sample
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C. Quality

To more closely identify springs which are related one with another, water
samples were analyzed to determine the percentage of cations and anions in solution.
The percentages have been graphically represented as cation-anion diagrams. (See
Appendix F.) The purpose of the cation-anion diagrams is to identify groups of
related springs by water chemistry. To better visualize the concept, the cation-anion
diagrams are presented by the geologic formation in which the spring originates. A
general pattern for the Flagstaff and Price River formations can be recognized for
each year in which the cations/anions were analyzed. A consistent pattern for the
North Horn is less obvious due to the complex geology of the formation itself. One
aspect the cation-anion diagrams demonstrate is that, even though the quality varies
slightly from individual sites as well as from different formations, seasonal variations
do not exist.

The quality of the springs sampled in 1990 reveals an excellent correlation
with historical averages. A summary of the water quality analysis for a representative
group of East Mountain Springs is presented in Table 25. In the table the mean values
for 1990 are compared to the historical results for each respective spring. The raw

data regarding all springs sampled is contained in Appendix F.

V. MINE HYDROLOGY

A. Groundwater and Surface Water Sources in Relation to Mine Workings

The relationship of the Deer Creek and Wilberg mine workings with the
overlying springs is shown in Figures 4 and 5. Beginning in 1979, PacifiCorp has
developed an ambitious spring monitoring program with emphasis to detect changes

in the East Mountain hydrologic regime as a result of mining. The data collected
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Table 25: East Mountain Springs Water Quality (Historical vs. 1990) *

Burnt Tree Elk Spring Sheba Spring 79-10 79-23 79-26 Q
PARAMETER Historical 1990 Historicai 1990 Historical 1990 Historical 1990 Historical 1990 Historical 1Y
Elevation 9260 9350 9740 9350 9035 9310
Geologic TKn TKn Tf Kpr TKn TKn
Formation
Bicarbonate 335 272 291 338 290 305 312 343 413 no 336 no
Calcium 65.0  66.1 674 759 90.4 88.8 73.1  83.7 79.6 flow 71.0 flow
Carbonate <1 <1 <1 <1 <1 <1 <1 <1 <1 during <l during
Chloride 5.t 10.0 4.9 7.5 4.0 12.5 5.4 10.0 11.3 1990 8.2 1990
Cond.(umhos/cm) 503 528 434 412 443 395 T 463 691 520
Hardness 270 271! 241 298 248 262 :?/&288 286
Iron 0.21 0.08 0.12 0.03 0.14 0.08 0.12  0.02 0.09 0.20
Magnesium 26.51 25.83 21.73 26.18 9.87 9.77 22.29 19.15 38.30 26.28
Mangenese 0.01  0.01 0.01 0.01 0.01 0.01 0.01  0.01 0.01 0.02
pH(units) 7.50 7.47 771 8.13 7.56 17.75 7.62 7.85 7.72 7.94
Potassium 1.15  0.05 2.44 0.10 1.62 0.0§ 2.80 0.00 1.54 2.15
Sodium 13.96 13.24 10.16 6.53 5.90 - 0.81 5.87 3.51 14.90 16.63
Sulfate 28.0 65.0 36.0 6.0 353 4.5 25.2 40.0 27.2 41.9
TDS 271 235 257 209 270 240 273 225 364 319

79-29 79-35 80-44 80-46 82-52 84-56 .

PARAMETER Historical 1990 Historical 1990 Historical 1990 Historical 1990 Historical 1990 Historical 1990

Elevation 9410 9585 8980 9350 8995 9335
Geologic TKn Tf Kpr TKn Kpr TKn
Formation

Bicarbonate 317 397 304 355 451 no 365 no 414 495 345 382
Calcium 53.6 49.6 93.7 101.1 101.6 flow 64.1 flow 79.4 81.2 63.3 75.9
Carbonate <l <l <1 <1 <l during <l during <1 <1 <1 <l
Chloride 17.70 20.00 3.60 10.00 11.10 1990 4,90 1990 9.70 12.50 8.30 12.50
Cond.(umhos/cm) 548 538 466 367 876 561 670 588 556 496
Hardness 245 258 273 318 377 304 318 328 297 326
Iron 0.12 0.14 0.13  0.34 0.12 0.27 0.06 0.18 0.04 0.02
Magnesium 32.53 32.63 13.75 15.83 41.48 28.57 33.57 30.47 32.15 33.08
Mangenese 0.02  0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01  0.01
pH(units) 7.79 7.83 7.64 7.83 7.79 7.43 7.54 7.80 7.56 7.45
Potassium 3.42  0.46 0.89 0.13 2.76 0.83 1.51  0.15 0.88 0.06
Sodium 30.61 35.29 9.05 2.61 35.17 9.90 23.63 24.42 17.42 19.19
Sulfate 63.1 31.0 46.6 125.0 138.7 19.0 444 31.5 28.9 65.0
TDS 343 304 275 259 524 31 373 351 344 259

* quality parameters reported as mg/l unless otherwise noted
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to date reveal no indication of any mine-related effects on spring discharge or surface
flow rates. As expected, there is a direct relationship between annual precipitation,
temperature, and spring discharge rates as previously discussed on pages 32 through
40 and shown in Figure 3. |

B. Groundwater Quality and Collection Procedures

PacifiCorp began in-mine quality and quantity measurement in 1977 and has
continued the measurement through 1990. With the collection of numerous samples
throughout the extent of the mine workings the quality has remained relatively
constant. Figure 6 depicts the consistency of the historical versus 1990 groundwater
quality for individual locations by the use of cation-anion diagrams.

Collection procedures for groundwater quality consist of two grab samples
collected and analyzed per quarter at each of the mines which produces measurable
quantities of water. Sampling according to this established plan began in the first
quarter of 1982. Parameters analyzed are those listed in the DOGM Guidelines for
Groundwater Operational Quality except when new sites are established. In that
case baseline information will be collected for two (2) years. (See Appendix M.)

Long-term monitoring locations have been established at each of the mines
which produces measurable quantities of water, i.e., Deer Creek and Wilberg mines.
(See Maps 3 and 4 in pocket.) Four types of occurrences have been recognized to

exist within the current mine workings. (Refer to Figure 7.)

1. Structural rolls with overlying fluvial channels,

2. Fault systems (Pleasant Valley and Roans Canyon),
3. Fractures and joints (lineaments),

4, Roof bolt and in-mine drill holes.

A collection device was installed at each long-term monitoring location. Flow

and temperatures collected on a quarterly basis from the long-term sites in both
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FIGURE 6
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FIGURE 7
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mines were fairly consistent. (See appendices G and I for the Deer Creek and
Wilberg In-Mine hydrographs.)

Due to the ever-changing conditions experienced in underground mining one
long-term monitoring site in the Deer Creek Mine was eliminated and one new site
was established in 1990. The description and reasoning for the site which was

eliminated and the location of the new site are as follow.

DEER CREEK MINE

Terminated Site

1989 ID Location Description Reason for Termination
1 3rd North Ceased flowing as of 6/90
xc-41 2R
Additional Site
1990 ID Location Description Water Source Type
1 2nd Right Water producing fracture associated
xc-38 the Roans Canyon Fault System

Additional long-term monitoring sites will be added when areas meeting our
long-term criteria are opened by mining, i.e., long-term accessibility and water source
is such that consistent sampling can be achieved.

C. Hydrologic Developments During 1990

Four hydrologic related projects-developments occurred during 1990. Three
hydrologic developments involved the Deer Creek Mine. They were 1) completion
of the 3rd North Roans Canyon fault crossing; 2) interception of significant groundwater
in 2nd Right off 4th South, a sympathetic fault associated with the Roans Canyon
fault system; and 3) Rilda Canyon Springs hydrologic investigation. The fourth was
a project applicable to the entire permit area and involved the verification of the

swelling bentonitic-plastic type mudstones of the North Horn Formation.
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1. 3rd North Roans Canyon Fault Crossing

As discussed in previous annual Hydrologic Monitoring reports and the
Hydrologic Section of the PAP, in order to access coal reserves from the northern
third of the property the Deer Creek Mine Plan included a fault crossing to be
completed during 1990. The fault system, which is known as the Roans Canyon
Graben, trends in a North 60° East direction. The graben is 600 feet in width at the
location of the proposed slopes, and the Blind Canyon coal seam is approximately
forty (40) feet lower on the north side of the graben than where the current mine
workings exist on the south side of the graben. (See Map HM-2). The strata within
the graben itself have been downthrown as much as 159 feet in relationship to the
adjacent strata.

The graben consists of four major faults. The southernmost fault appears to
be the greatest in width, having as much as thirty (30) feet of fault gouge. The two
faults in the interior of the graben are very clean and have less than a foot of fault
gouge where they were intersected by drill holes. The northern fault has up to five
(5) feet of gouge where it has been intersected.

A hydrogeologic investigation of the Roans Canyon Fault Graben was
completed during 1988 in order to develop plans for management of groundwater
inflow during the construction of three parallel rock tunnels. The fault crossing is
located in the section of the Deer Creek Mine called Third North. (See Map HM-2.)
In order to conduct the investigation five (5) test wells were constructed. Selected
intervals in the boreholes were tested for hydraulic properties with straddle packers.
In addition, one long-term and three short-term constant rate flow tests were performed
to measure aquifer parameters. The packer test and flow and recovery test data were

analyzed to determine static pressures and gradients through the fault system and to

49



determine transmissivity, hydraulic conductivity, and storage coefficient for each zone
tested.

The investigation defined two major hydrogeologic units which are fractured,
well-sorted, medium-grained, friable, oxidized channel sandstones. The first sandstone
unit is located approximately 350 feet, the second about 650 feet, horizontally from
the southern bounding fault. The sandstone units are likely of limited vertical thickness
but may have more extensive lateral continuity. The two sandstones are heavily
oxidized and iron-stained along fractures, and in places the sandstone is totally oxidized
for several feet adjacent to the fracture. The oxidation, at a depth of 2000 feet below
land surface, indicates that oxygenated water is infiltrating rapidly from the surface
through the fractures, suggesting that there is good hydraulic connection between the
channel sandstones at the depth of the rock tunnels and the recharge at the surface,
primarily through fractures.

Results from the aquifer test indicated the horizontal flow component is the
result of flow in the graben from the west toward the east where the graben intercepts
the canyon walls and, presumably, the groundwater system discharges. The vertical
flow component is controlled by the Starpoint Sandstone which underlies the entire
graben.

The groundwater flow in the graben occurs primarily in the fractures of the
two major water-producing zones with lesser flow quantities in the fractured siltstone
units. Virtually no flow occurs in the mudstone between the siltstone and sandstone.
The south boundary fault of the graben creates a hydrogeologic barrier to flow into
the mine area south of the graben. The north boundary fault does not have a thick
fault gouge zone like the one associated with the southern fault, but from drilling

observations it is also suspected to be a barrier to groundwater flow.
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PacifiCorp utilized a pressure grout program to minimize the long-term
groundwater inflow from the water-producing zones encountered during slope
development. The grouting program consisted of drilling a series of boreholes prior
to water-producing zone interception and forcing fast-setting grout material into the
fractures. Experience with pressure grouting indicates that as much as ninety to
ninety-five percent (90-95%) of the groundwater inflow was effectively stopped. The
rock tunnels were completed in November 1990, and development work in the Blind
Canyon Seam north of the fault is scheduled to begin in mid-1991. Groundwater inflow
into the tunnels after they were completed is approximately 50 gallons per minute.

2. Groundwater Inflow - 2nd Right off 4th South, Deer Creek Mine

Another area associated with the Roans Canyon fault system where
groundwater was intercepted is in longwall development entries driven west from 4th
South Mains (see Map HM-2, Section 7, Township 17 South, Range 6 East).
Development entries intersected an unknown sympathetic fault with approximately
2.5 feet of displacement (2nd Right off 4th South). Initial groundwater inflow rates
were estimated at approximately 2000 GPM. At that time development was terminated
and a hydrogeologic program was developed to determine the extent and bearing of
the fracture system. In-mine horizontal drilling was utilized to project the fracture
system as well as to isolate the water zone for aquifer testing. The aquifer test utilized
inflatable packers to isolate the zone to flow and pressure characteristics. Test results
indicated that the fracture zone had hydrologic properties similar to the Roans Canyon
system tested in 3rd North, maximum pressure recorded was 90 psi (indicating a
relatively low head differential), and flow rates from the fracture zone diminished
over time. A permanent monitoring site was established using a two-foot rectangular

weir to measure the intercepted groundwater. Flow from this area has diminished

51



rapidly from approximately 2000 GPM in April to 125 GPM in March 1991. Asa
result of significant inflows associated with the fracture system, mine plans were
adjusted based on the projection of the fracture so that the potential for additional
interception of groundwater would be reduced.

As part of PacifiCorp’s hydrologic monitoring program, major springs
associated with the Roans Canyon Fault Graben, i.e., Elk Spring, Sheba Springs, and
79-10, are monitored for flow on a monthly basis. Monitoring has not indicated any
mining related impacts but confirms climatological effects.

3. Rilda Canyon Springs (NEWUA) Hydrologic Investigation

Of concern to PacifiCorp-Fuel Resources is the proximity of proposed
mining activities in Rilda Canyon to the Rilda Canyon springs which serve as a culinary
water source for the North Emery Water Users Association (NEWUA), serving some
410 connections. Due to the importance of these springs, PacifiCorp contracted
Hansen, Allen & Luce (HA&L) to conduct a hydrologic test in Rilda Canyon. The
overall purpose of the hydrologic testing was to determine to the degree possible
1) general hydrologic conditions associated with the NEWUA springs, including the
general direction of groundwater movement; 2) the potential origin of waters feeding
the NEWUA springs; and 3) a determination of general aquifer characteristics,
including transmissivity.

Description of NEWUA Spring Collection System

The NEWUA spring system consists of a series of collection lines

extending westward up Rilda Canyon and southward up a small side drainage as shown
on Figure 8. The NEWUA spring system is metered at four locations. Meter 1 (Side

Canyon Spring) is located at the downstream end of a collection line which enters
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Rilda Canyon from the south. Meter 2 (Side Canyon Spring plus South Spring) is
located near the bottom of the main east-west trending collection line which lies to
the south of Rilda Canyon Creek at a point just upstream (west) of the main spring
collection box. Meter 2 records combined flows from both the Side Canyon (Meter 1)
as well as additional inflows which enter the system below Meter 1 known as South
Spring. Meter 3 (North Spring) records flows for the east-west central collection line
which was constructed through the central portions of the valley near Rilda Canyon
Creek. Meter 4 (North Spring) collects data from the north collection line located
on the north side of Rilda Canyon Creek.

In addition to the main spring collection lines there are two flumes in
the vicinity which monitor flow rates within Rilda Canyon Creek. The upper flume,
RCF?2, is located adjacent to the extreme west end of the spring collection system
monitored by Meter 4. Flume RCF3 is located in Rilda Canyon Creek adjacent to
spring collection Meter 2.

Seven shallow wells have been located in the area surrounding the spring
collection system to monitor groundwater level fluctuations through time. The locations
of the wells are shown on Map 1. Wells 1 through 5 are relatively shallow wells which
were constructed prior to 1990. Wells 6 and 7 are larger wells which were constructed
adjacent to Wells P-2 and P-3, respectively, in order to obtain more complete
groundwater data through aquifer testing. (See Appendix D.)

Quantity

Through the cooperative efforts of PacifiCorp and NEWUA, flow meters
were installed in September 1990 to isolate individual spring areas for quantity and
quality (see Figure 8). Listed below are the individual flow rates for Meters 2-4 (flow

from Meter 1 is included in Meter 2).
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DATE METER?2 METER3 METER 4 TOTAL

Sept. 6, 1990 20.0 75.0 120.0 215
Sept. 18, 1990 158 789 91.0 186
Nov. 7, 1990 133 37.5* 200 71
Nov. 14, 1990 14.5 67.42 9.3 91
Nov. 19, 1990** 13.59 57.69 63 78
Apr. 8, 1991 109 56.5 4.7 72

* Flow not stabilized
** Collected during Rilda Canyon Pump Test Project

The seasonal variation of the monthly average flow from all NEWUA'’s
Rilda Canyon Springs is shown in Figure HF-11. With the installation of the flow
meters, individual spring contributions to the total flow can be plotted over time.

Earlier reports (April 1983 and March 1984) prepared by Vaughn Hansen
Associates identified the source of water from the North Spring to originate from two
general sources. The earlier report concluded that the source of water originated
from a north-south trending subsurface anomaly (VLF-EM) which may be a strike
slip fault located immediately downstream of the main North Spring area. The latter,
using additional data collected, concluded that there also appears to be an east-west
trending anomaly (VLF-EM) which intersects the north-south anomaly just north of
the North Spring. Water collected in the east-west anomaly from surface and/or fault
sources located higher in the canyon may issue forth at the North Spring as the water
comes in contact with the north-south trending anomaly. It was believed at the onset
of the project that the source of water (whether from the north-south trending anomaly
or from sources farther up the canyon) could be determined by pumping strategically
placed wells near the sources of water.

Upon initiation of the project PacifiCorp and HA&L met to determine
the most efficient method of proceeding with the proposed pumping tests. It was
mentioned that because of the proximity of Well P-6 to the main spring collection

area, pumping Well P-7 might produce clearer test results (see Figure 8). Pumping
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P-6 would have an impact upon the main spring collection system; however, any
attempts to determine the source of spring water could be masked by the influeace
of the drawdown cone. That is, by pumping P-6 both sources of recharge to the North
Spring would be drawn upon, thereby making the attempt at isolation more difficult.

Soon after initiation of the project it was decided that the most complete
data could be obtained by pump testing P-7 because of its location upgradient of the
main spring collection area. If P-7 could be pumped sufficiently, the potential source
of recharge water feeding the North Spring from the alluvial canyon fill west of the
spring could be reduced without affecting water recharging the springs from the
north-south trending anomaly or fault system. The level of impact due to pumping
P-7 would then be an indicator of the general source of water issuing from the NEWUA
springs.

The purpose of the pump test performed on P-7 was to pump the well
to its maximum potential for a period of time sufficient to note and record impacts
upon the NEWUA springs or other wells located in the vicinity. The amount of
pumping and the level of impact on the local systems was used subsequent to the test
to help document the source of water discharging into the NEWUA spring collection
system. A pump test was run on P-7 continuously from 4:00 p.m. on November 13
through 12:30 p.m. on November 20, 1990. Throughout this period records were kept
related to pumping conditions and flow rate discharging P-7, water levels in wells
P-1 through P-7, and spring flows recorded at NEWUA spring collection meters 1
through 4. Well P-3 was dry throughout the test.

Aquifer Characteristics

The local groundwater system in the vicinity of the NEWUA springs

consists of an unconfined alluvial valley fill aquifer as well as bedrock and fracture
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systems. Resistivity data collected in 1989 indicate that the total maximum depth of
alluvium ranges from 50 to 73 feet at the three locations where cross sections were
taken. The width of the unconfined aquifer varies due to the influence of side
drainages which also feed the area.

Water moving throughout Rilda Canyon appears to originate from at
least three sources. The first and most obvious source is through the alluvial valley
fill, the second is through an east-west trending fault which is believed to lie to the
north of the canyon floor, and the third is potentially through a north-south trending
fault which bisects the canyon just west of the NEWUA spring collection system.
More is mentioned about water quality from these sources later in this document.
Springs within Rilda Canyon are believed to indicate and verify the locations of changes
in geologic structure.

Examples of local geologic structures and their impact on hydrology
have been verified historically through stream and spring flow observations. The canyon
drainage west (or above) the interface with the upper contact of the Starpoint
Sandstone is generally a discharging stream section. When alluvial waters come in
contact with the more impermeable members of the upper Starpoint Sandstone
formation, they are often forced to the surface, creating springs. Local NEWUA springs
confirm a recharging stream section. When these more impermeable formations are
crossed, the stream once more becomes a losing stream until subsurface waters again
come in contact with the more impermeable members of the Starpoint Sandstone
and underlying Mancos Shale formations. Some sections of the stream within Rilda
Canyon gain flow, thereby evidencing the locations where subsurface water is forced

to the surface by the tighter formations.
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Data collected during and following the pump test of P-7 were used
to provide estimates of local valley fill aquifer characteristics. For these analyses data
from both pumped Well P-7 and from observation Well P-6 during both the drawdown
and recovery portions of the test were used. Well P-6 was used as an observation
well over other local wells because 1) it is the closest to the pumped well, 2) it is
upgradient from the north-south trending anomaly associated with the spring, 3} it
showed the most response to pumping, and 4) the data were more consistent than
other data collected.

In order to analyze the data in an acceptable fashion, the data sets were
broken into three separate portions. The first data set has been termed the "initial"
data set and includes time and drawdown data from P-7 for the beginning period of
the test where the flow rate was recorded to be equal to 8.22 gpm. The "intermediate”
data set includes data subsequent to that time when the flow rate was increased to
an average value over time of 16.4 gpm. The third data set includes data taken during
the "recovery” portion of the test after the pump in P-7 was shut off.

Three basic analytical methods--the Cooper-Jacob, Theis, and Neuman
methods--were used to estimate aquifer transmissivity. Listed below is a summary

of the calculated transmissivities.

SUMMARY OF CALCULATED TRANSMISSIVITIES

Estimated Transmissivity Credibility of Resalts

Analysis Data Well Data (gpd/ft)

Used Type Used Short-Term  Long-Term High Medium  Low
Cooper-Jacob Drawdown P-7 35,650 17,550~ XXX

21,000

Cooper-Jacob Drawdown P-6 23,600 XXX
Cooper-Jacob Recovery P-7 35,900 13,700 XXX XXX

Theis Drawdown P-7 28,450 17,900 XXX XXX

Neuman Drawdown P-7 13,150 6,100 XXX
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Quality

Initial water quality investigations (sampling consisted of wells P-1 through
P-5 and three spring collection areas) conducted by West Appa Coal Company in
the fall of 1982 indicated two distinct classes of groundwater (primarily defined by
sulfate concentrations). The percent reacting values for major cations and anions
for the five piezometers and three spring collection areas as determined from samples
collected on September 16, October 15, and December 6, 1982, respectively, can be
found in Appendix D. As illustrated on the figures, there are two distinct groupings
of data from the various sources with regard to sulfate concentrations and total
dissolved solids (TDS) concentrations. In general, the Side Canyon Spring, the South
Spring collection zone, and well P-4 contain groundwater higher in TDS and sulfate
concentrations than do the North Spring collection zone, wells P-2 and P-5.

Differences in the above-referenced groupings of data reflect differences
in the groundwater source or the origin of groundwater for the various springs issuing
within the Rilda Springs area. The Side Canyon Spring is located at or near the base
of the Blackhawk Formation. The higher sulfate concentrations and TDS
concentrations from the spring are characteristic of waters associated with the
Blackhawk Formation. The similarity in water quality between the Side Canyon Spring
and the South Spring collection area, Meter 2, would indicate that South Spring waters
are also primarily of Blackhawk origin. The slightly better quality of South Spring
water over the Side Canyon Spring water indicates that some of the South Spring water
is derived from waters moving within the fracture zone of the Starpoint Sandstone.

As illustrated by TDS concentrations on cations and anions figures
(Appendix D), waters issuing from the North Spring collection area are of a better

quality than waters from the Side Canyon and South Spring collection areas. Waters
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issuing from the North Spring originate primarily from water moving within the alluvial
valley sediments and fracture systems of the Starpoint Sandstone and are not derived
from the Blackhawk Formation.

Additional water quality sampling conducted by PacifiCorp during 1990
confirmed the early results obtained by West Appa (see Appendix D). In summary,
water quality of the springs does not generally correlate well with waters originating
from the south as measufed by Meter 1 (Side Canyon) and Meter 2 (South Spring),
nor do they correlate well with surface waters monitored within Rilda Canyon. The
water appears to be more highly correlated with waters moving toward the NEWUA
springs from the west. Water movement from the west is most likely through three
source mechanisms. The first and most obvious water source is through the alluvial
valley aquifer into which local wells have been drilled. The next sources may be
through faulting and fracturing systems within Rilda Canyon or through the north-south
anomaly which passes through the west end of the spring collection system, as discussed
above. The waters originating through faulting, fracturing, and Rilda Canyon alluvial
valley fill appear to have different water quality characteristics than those of the
southern springs. Analytical analysis from water collection from the individual springs
can be found in Appendix D.

Water Source

In the report originally prepared by Vaughn Hansen Associates in April
of 1983 for West Appa Coal Company, it was noted that the water appeared to be
originating from the north along a north-south oriented anomaly (VLF-EM) in the
vicinity of the main north spring. In a later response to an OSM Completeness Review
for West Appa Coal Company in March of 1984 it was noted that additional data

seemed to indicate that a portion of the flow may originate from sources to the west
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which move into an east-west oriented anomaly or fracture, then intersect the
north-south anomaly (VLF-EM) before discharging as spring water.

pi ic Surf

Water level data collected at each of the wells or piezometers within
Rilda Canyon has been compiled to indicate the general orientation and direction
of groundwater within the vicinity of the NEWUA springs as shown on Figure 8.
Note from the map that the general direction of groundwater continues to be to the
east along the axis of Rilda Canyon with flow contributions being received by the
drainage entering from the south. Water table gradients for the area are dependent
upon the time of year as well as overall groundwater recharge characteristics. For
example, from th¢ map it can be found that the average slope of the monitored water
table lying between wells P-7 and P-5 was 4.3 percent in November 1990. At the same
time the average water table gradient increases downgradient of P-5 where it was found
to be 6.4 percent. The fact that the water table gradient increases downstream of
P-5 still tends to confirm the presence of the north-south anomaly reported earlier
for the area. A check of water table gradients during high flow periods shows larger
values than were noted in the latter part of 1990. Analysis of historic data shows that,
although flow patterns are relatively unchanged during high flow periods, the water
table gradient above P-5 may have been as high as 7.4 percent in 1987.

Groundwater Quantity Based on Pump Test Results

An approximation of the total groundwater flow moving eastward down
Rilda Canyon was made using data collected from the resistivity studies completed
by PacifiCorp and from data collected at local area wells. The flow approximation
was made by applying the general flow equation Q=VA. The area of groundwater

flow was determined using the inferred cross sectional area identified in the resistivity
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study for the canyon adjacent to P-7. The velocity of groundwater movement was
determined from the relationship between hydraulic permeability and groundwater
gradient, V=ki. Permeability was determined from the estimate for short-term
transmissivity obtained using the methods discussed earlier. It was felt that under
flow conditions uninfluenced by man, the short-term transmissivity is most representative
of natural conditions. Using these relationships, the estimated amount of groundwater
moving down Rilda Canyon was determined for both high and low flow conditions.

Based on historic data, low flow conditions were found to dominate during
the period of the 1990 pump test; however, it has been noted by PacifiCorp employees
that a rise in water level occurs within Rilda Canyon wells each year as the groundwater
aquifer responds to snow melt runoff. Historical data reproduced in Figure 9 for
wells 1 through 5 shows seasonal and annual water level fluctuations. Note the
relative change in water level between wells. Little overall variation is noted except
for P-3 which shows changes over time totaling approximately thirteen to
fourteen (13-14) feet. Changes recorded in P-3 are likely greater than those indicated
by Figure 9 because P-3 is only thirty-eight (38) feet deep and water levels have
been known to drop below the bottom of the well. A comparison of water level
variations between P-3 and adjacent P-7 indicates that the total water level fluctuation
may be as much as twenty-two (22) feet.

Low Flow. The first condition analyzed was based upon the relatively
low flow condition found in November 1990. Using the relationship Q=VA as
discussed above, the total alluvial valley aquifer flow in the area of P-7 was estimated
to be approximately 151 gpm. Subtracting an average pumped volume of 16.4 gpm
from P-7, an estimated flow of 135 gpm bypassed P-7 and continued downstream toward

the NEWUA spring collection system. Impacts noted upon the NEWUA spring system
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as a result of pumping P-7 appear to be confined to a reduction in flow from the springs
on the order of ten percent. Before pumping began, total combined spring flows were
approximately 85 gpm. During the later stages of pumping, just prior to termination
of the test, spring flows had reduced to approximately 77.5 gpm, indicating a reduction
in flow of 7.5 gpm during the pump test. Additional reductions in flow will probably
occur as flows continue to stabilize.

High Flow. High flow conditions were estimated by adding to the 151
gpm base flow calculated for the November 1990 period the additional flow which
would move down the canyon given a twenty-two (22) foot rise in water level which
would occur during a wet year. The additional flow projected to occur during wet
years was estimated by 1) measuring the cross sectional area which would result from
a twenty-two (22) foot rise in the water table and 2) by applying the flow relationship
Q=kiA. As indicated earlier, the water table gradient (i) used in this equation was
found to be greater in 1987 than during the November 1990 test. Based on these
assumptions, increased water levels measured during the high flow period of 1987
resulted in an estimated alluvial valley aquifer flow rate of 372 gpm.

As discussed in the PAP, most of the groundwater in the permit area
discharges in the form of seeps and springs. Springs issuing from the perched
groundwater in the Flagstaff Limestone and the North Horn and Price River formations
will only be impacted by mining activities if fracturing from subsidence reaches upward
into these formations and is not sealed by swelling or fracture filling from plastic
mudstones. As shown in Table 22, the majority of springs on the East Mountain
property are associated with the North Horn Formation. As discussed in the regional
groundwater characteristics section, the North Horn Formation is comprised of a variety

of rock types which range from highly calcareous sandstone to mudstone. Lenticular
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sandstone channels are oftentimes present in the upper and lower portion of the
formation. Water which percolates down fractures from the overlying Flagstaff
Limestone works its way into the sandstones, forming the perched water tables. The
actual lateral extent, or correlation, between the perched water tables has not been
identified; and it is not practical to do so because the tables are limited in extent and
variable in stratigraphic location. Many springs have been identified where the
sandstone channels intersect the land surface.

The lower two-thirds (upper Cretaceous in age) of the formation is
generally highly bentonitic mudstone which is impermeable. It is likely that this
material is acting as an aquiclude, preventing adequate recharge from reaching the
Price River Formation or Castlegate Sandstone below. The mudstones present appear
to swell when they come in contact with water; therefore, vertical migration of water
along fractures through this material is limited because the fractures are sealed by
the swelling clays. To identify and verify the existence of these bentonitic-plastic type
mudstones, PacifiCorp conducted a special surface drilling program in 1989 to
determine the rock strength and lithologic characteristics of the overburden on the
East Mountain property. The entire sequence of the formations which are present
on the East Mountain property, from the Flagstaff through the Starpoint Sandstone, -
was penetrated using two drill holes, identified as EM-136C and EM-137C (see Maps
HM-2, 3, and 4). Drill hole EM-136C penetrated the Flagstaff Limestone and the
upper 200 feet of the North Horn Formation. Hole EM-137C penetrated the lower
portion of the North Horn Formation through the upper Starpoint Sandstone (see
Appendix L). Previous East Mountain surface exploration i)rograms have experienced
swelling and caving problems associated with plastic mudstone zones located in the

upper and lower portions of the North Horn Formation. Regional as well as property
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wide drilling, along with limited-accessible outcrop data, has shown that even though
projecting the lateral extent of individual lithologic units is not practical, the basic
lithologic characteristics of the North Horn Formation are consistent on regional and
permit area bases. Drilling of EM-136C and 137C confirmed existence of soft, plastic
type mudstones which form an aquiclude, preventing significant recharge to the
lithologic units below the North Horn Formation. PacifiCorp contracted TerraTek
(a Salt Lake City based geoscience service company) to conduct a test to determine
the swelling indices for two representative North Horn mudstone samples from
EM-136C. Sample 1, EM-136-7 (96.3-96.9 ft; mudstone, light gray/green/red-brown,
soft, plastic), swelled approximately twenty-five percent within the first hour. Sample 2,
EM-136-9 (346.4-346.9 ft; mudstone, dark gray, highly fractured, yields to plastic
deformation), swelled approximately thirty percent within the first hour and continued
to swell until three hours had elapsed where it stabilized at approximately forty-five
percent (see Figure 10). Even though the two samples stabilized at different rates,
the initial rate of swelling is approximately the same for both. The combination of
surface exploration and swelling analysis documents the plastic-swelling nature of the
mudstones within the North Horn Formation and provides empirical data on how
these lithologic units prevent vertical migration of water. Results of additional tests
on these samples for fractured permeability and clay characterization (X-ray diffraction)

are pending.
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D. Mine Water

1. Deer Creek Mine
a. In-Mine Water Production
The best estimate of in-mine water production was arrived at

by combining the following values:

Deer Creek Discharge 1,483.4 Million Gallons
Estimated Evaporation®* 18.9 Million Gallons
Domestic Usage 8.0 Million Gallons

Total Discharge 1,510.3 Million Gallons

* See 1981 Hydrologic Monitoring Report
b. In-Mine Quality
Eleven samples were collected in the Deer Creek Mine in 1990.
(See Map No. 4 in pocket for locations.) Parameters analyzed in 1990 are those
listed in the DOGM Guidelines for Groundwater Baseline or Operational Quality.
(See Appendix M.) Table 26 lists the characteristics of the samples collected and
compares the mean, minimum, and maximum results of 1990 to the historical values
for each location. Itis apparent from Table 26 that the average quality of the in-mine
water has remained relatively constant. The consistency was also depicted in the stiff
diagrams presented as Figure 6. The complete chemical analysis of samples collected
in 1990 can be found in Appendix G. In addition to water chemistry analyses, two
bioassay samples were analyzed in 1990. The tests were performed using the current
guidelines, "Methods for Measuring the Acute Toxicity of Effluent to Freshwater and
Marine Organisms," EPA-600/4-85-013 (rev. March 1985). Each test included a 48-hour
static toxicity test using Ceriodaphnia sp. and an acute 96-hour static replacement
toxicity test using fathead minnows five (5) days of age. All tests passed in all

concentrations of the effluent (see Appendix G).
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TABLE 26: DEER_CREEK IN-MINE WATER QUALITY* - 1990

SAMPLE ALKALINITY IRON
LOCATION DATES BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY HARDNESS DISSOLVED MAGNESIUM MANGANESE pH POTASSIUM SODIUM SULFATE IDS
(umhos/cm) (units)
3N xc-65 03-09** 490 165.9 <1.0 10.0 450 732 1.17 7.1 0.31 7.40 5.00 13.00 35.0 381
TW-10 04-03 376 83.1 <1.0 15.0 700 334 0.18 30.8 <0.01 7.80 2.30 17.00 50.0 433
06-29 418 107.9 <1.0 15.0 599 430 0.30 39.0 <0.01 7.40 0.10 9.81 80.0 359
09-07** 714 211.0 <1.0 7.0 500 710 1.35 44 .4 1.21 7.85 2.49 18.90 180.0 393
12-19 348 96.2 <1.0 15.0 510 381 0.35 34.1 0.04 7.50 0.00 17.89 35.0 358
** High suspended sediment
MIN 348 83.1 <1.0 7.0 500 334 0.18 30.8 <0.01 7.40 0.10 9.81 35.0 358
MAX 714 211.0 <1.0 15.0 700 732 1.35 77.1 1.21 7.85 2.49 18.90 350.0 433
MEAN 469 132.8 <1.0 12.4 552 517 0.67 45.1 0.32 7.59 1.98 15.32 139.0 385
HISTORICAL  MIN 292 62.9 <1.0 5.0 530 292 0.01 28.1 <0.01 7.00 1.10 13.50 27.0 362
(1988-89) MAX 400 91.0 <1.0 30.0 950 n 0.25 38.5 0.02 7.50 2.00 17.10 100.0 439
MEAN 361 77.8 <1.0 13.3 690 334 0.07 33.8 0.01 7.30 1.45 14.82 60.0 400
2R xc-30***  04-10 414 82.1 <1.0 15.0 520 381 <0.02 42.8 <0.01 7.65 1.80 11.40 70.0 203
06-29 510 105.8 <1.0 15.0 700 429 0.44 40.1 <0.01 7.30 1.51 13.85 40.0 408
09-07 375 79.5 <1.0 20.0 575 354 0.13 37.8 <0.01 7.50 0.25 13.41 45.0 402
12-19 526 92.9 <1.0 10.0 550 414 0.21 44,1 0.02 7.70 0.72 14.22 45.0 362
MIN 375 79.5 <1.0 15.0 520 354 <0.02 37.8 <0.01 7.30 0.25 11.40 40.0 203
MAX 526 105.8 <1.0 20.0 700 429 0.44 441 0.02 7.70 1.80 14.22 70.0 408
MEAN 456 90.1 <1.0 17.5 586 395 0.20 41.2 0.01 7.54 1.07 13.22 50.0 344
*** Sample site initiated during 1990.
3N xc-44**wr (3-09 381 72.9 <1.0 10.0 420 n 0.92 31.3 <0.01 7.20 1.40 12.90 25.0 342
HISTORICAL  MIN 340 56.6 <1.0 . 3.9 500 287 0.01 29.1 <0.01 6.80 1.00 12.84 10.0 256
1984-89 MAX 447 89.5 <1.0 10.0 820 n 0.54 38.6 0.03 7.60 2.90 17.00 100.0 446
MEAN 394 74.2 <1.0 5.4 672 326 0.15 33.9 0.01 7.27 2.12 15.15 42.9 351
*k%% Site terminated.
1R xc-22 03-09 512 81.7 <1.0 5.0 650 370 0.44 40.2 <0.01 7.10 2.40 90.00 150.0 491
03-26 538 110.8 <1.0 5.0 800 467 0.03 46.3 <0.01 7.00 2.10 19.20 80.0 495

Limited access, only two samples collected.

* Quality parameters are reported as mg/l unless otherwise noted.
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C. Discharge Quantity

Excess water not utilized in the mining operation or for domestic
use was either pumped to storage areas or discharged from the mine. The locations
of the main sump areas within the mine are shown in Figure 11. The largest volume
of water is stored in the western part of Main West, which has not been actively mined
for several years. |

In-line flow meters are utilized to record the amount of water
discharged from the mine, after which it passes through underground sedimentation
sumps. Prior to December 1990 all of the water discharged from Deer Creek was
piped directly to PacifiCorp’s Huntington Power Plant. As of November 16, 1990,
the State of Utah-Department of Health granted PacifiCorp a temporary discharge
permit under a bypass agreement. Based on negotiations with the Department of
Health, PacifiCorp conducted investigations to determine the impact to surface waters
as the result of discharging mine water to Deer Creek and to the main receiving stream
of Huntington Creek. The objectives of this investigation were to:

1. Quantitatively determine the existing geomorphological
conditions in Deer Creek downstream of the propbsed discharge location.

2. Predict the water quality impact (total suspended solids and
total dissolved solids) to Huntington Creek resulting from proposed mining water
discharges into Deer Creek.

The following summary represents the conclusions reached as
a result of field investigations, computer simulation modeling, and review of historical
water quality.

1. Field observations and laboratory data indicate that Deer Creek has an

embedded stream bottom which is dominated by large substrate.
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2. The large substrate is covered by a layer of fine material (2-6 inches deep).

3. The banks of the stream are similar in character to the stream bottom.

4. Across stream transects showed that the valley type was V-shaped, typical of
steep mountain streams.

5. Computer simulations (U.S. Army Corps of Engineers HEC-6 Sediment and
Transport Model) using input field data from the site indicated that initial
discharges of 7-12 cfs produced sediment concentrations and loads currently
experienced by Deer Creek.

6. These sediment loads from Deer Creek into Huntington Creek under
worse-case conditions (day 1 at 22 cfs) represent only thirty percent (30%)
of the observed maximums in Huntington Creek.

7. Using variable discharge rates (step increase of 1 cfs/3 days) starting at 7 cfs
and ending at 22 cfs, the daily loading into Huntington Creek would be only
eighteen percent (18%) of the average September transport currently occurring
in the stream.

8. Because the loading of sediment from Deer Creek into Huntington Creek
resulting from constant 7-12 cfs discharges or the variable discharge rates
are substantially lower than current transport rates within Huntington Creek
and the similarity of these flows to current storm loadings by Deer Creek, it
is believed that discharges of mine waters will not adversely impact the
aquatic life in Huntington Creek.

Based on the findings of this investigation and negotiations with

State and Federal agencies, the Department of Health granted PacifiCorp a temporary

permit based on the stipulations set forth in the bypass agreement. As part of the

agreement a comprehensive hydrologic monitoring program was established to
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monitor the potential impacts to the receiving streams of Deer Creek and Huntington
Creek. The program includes monitoring stream transects, water quality, and
macroinvertebrates.

Initial data collected during the time frame December 1990 through
March 1991 indicate the major constituents of water discharged from the mine have
had only a minor impact on the receiving stream of Huntington Creek (see Appendix H
for water quality analysis). Monitoring sites were established along the extent of
Deer Creek in addition to sites above and below the confluence of Deer Creek on
Huntington Creek. Listed below are the parameters analyzed to determine the

potential impact.

Alkalinity (total) pH

Calcium Potassium

Chloride Sodium

Flow | Solids: Settleable/Suspended
Iron (Total) Sulfate

Magnesium Temperature

Manganese Turbidity

Oil & Grease TDS

Oxygen - Dissolved

Considering the low flow conditions of Huntington Creek,
downstream of the confluence of Deer Creek only the parameters TDS and sulfate
increased slightly from background. Turbidity and sediment load (settleable and
suspended), a major concern of the government agencies, stabilized quicker than
predictive models indicated.

In addition to water chemistry sampling, bioassay tests were
conducted using the current guidelines, "Methods for Measuring the Acute Toxicity
of Effluent to Freshwater and Marine Organisms," EPA-600/4-85-013 (Rev. March
1985). Each test included a 48-hour static toxicity test using Ceriodaphnia sp. and

an acute 96-hour static replacement toxicity test using fathead minnows five (5) days
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of age. These tests were utilized to determine aquatic characteristics of the intercepted
groundwater, mine water discharged, and Deer Creek drainage near the confluence
with Huntington Creek (see Appendix H). All of the tests passed the guidelines
established by the EPA.

The temporary discharge pérmit allowed by the State Health
Department is for a one-year period. At the end of the one-year period a
comprehensive report will be developed by PacifiCorp to determine the overall impacts
related to Huntington Creek from the Deer Creek Mine water discharge.

The total water discharged from the Deer Creek Mine during
1990 was estimated at 4552 acre feet, or 1,483.4 million gallons. The recorded flow
of 4552 acre feet during 1990 is a one hundred twenty-seven percent (127%) increase
from the 1989 discharge of 2008 acre feet. The average monthly discharges are shown
inFigure 11. A graph displaying the historical discharge rates is included as Figure 12.
The volume of water discharged from the mine has increased at a significant rate over
the past several years due to at least five factors. First, in previous years water
discharged was measured with a Stevens Recorder installed in a Parshall flume. It
was difficult to maintain calibration of the recorder and, in 1985, in-line flow meters
(totalizer and instantaneous flow) were installed, allowing for a more accurate
measurement of discharge. Second, mining has progressed into areas largely
dominated by sandstone roof. The inflow from those areas is greater per acre of
exposed area than areas of mudstone top. Third, mining has progressed into the
bottom of the Straight Canyon Syncline, the lowest part of the mine, where a
significant amount of water has been intersected. Fourth, mining has intersected
the Roans Canyon Fault Graben which has released additional water into the mine

workings. Last, prior to 1985 water used in mining was pumped directly from the
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FIGURE 11

DEER CREEK COAL MINE
WATER SUMP AREAS
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FIGURE 712
DEER CREEK MINE
1990 Mine Water Discharge
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in-mine sumps. Since that time all water has been pumped from the mine through

the metering system. Mining water is then pumped back into the mine through a

high-pressure steel line to the mining faces where it is utilized.

d. Discharge Quality

Monthly water quality samples were collected for 1990. Table 27

compares the minimum, maximum, and mean values from an historical standpoint

to 1990. An examination of Table 27 shows a slight change in chloride between

samples collected in 1990 to the historical results. Individual analysis can be found

in Appendix H.

TABLE 27: DEER CREEK MINE - DISCHARGE WATER QOUALITY*

1990
Parameters ~ Minimum Maximum Mean
PH (units) 7.3 8.1
Acidity 1.00 97.00
Alkalinity 290 459
Chloride 5.0 60.0
Conductivity 575 950

(umhos/cm)

Iron (Total) <0.02 1.26
Oil & Grease 0.00 16.40
Sulfate 80.0 300.0
TDS 310 683
TSS <1.0 192.0

* Quality parameters reported as mg/l unless otherwise noted.

2. Des-Bee-Dove Mine

1.7
15.37
345
17.04
731

0.24
2.09
151.8
483
32.97

Historical - (1976-1989)

6.8
0.0
207
24
480

0.02
0.0
29.8
231
0.1

Minimum Maximum Mean

8.2
96.0
459
60
1480

7.53
48.8
497
938
2784

7.59
12.05
299.1

10.1

917

0.58
3.92
219.9
604
99.28

Production at the Des-Bee-Dove Mine was terminated indefinitely as

of February 14, 1987. The portals were sealed and underground hydrologic monitoring

was discontinued.
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3. Wilberg/Cottonwood Mine
The mine fire which occurred in late 1984 altered normal hydrologic
monitoring at the Wilberg Mine. Normal hydrologic monitoring was reinstated in
late 1985 and continued through 1990.
a. In-Mine Water Production
In previous reports the in-mine water production was arrived at
by combining mine discharge, domestic use, and evaporation. Due to the fire,
normal coal production and usage were not experienced. Pre-fire coal production
resumed during late 1985. A large part of the mine workings have been sealed since
the fire. The locations of the sealed areas and sumps are shown on Figure 14. As
reported in the 1984 Annual Report, water discharged from the Wilberg Mine
complex (includes the area designated as the Cottonwood Mine) decreased substantially
from previous years. (See Figure 15.) The main reason for the large decrease was
mining in areas dominated by mudstone roof. Mining in the next two years will be
centered in the southern reserves which, from surface and drill hole information, will
continue the trend of lower in-mine water production. The small amount of
groundwater intercepted by mining in the South Lease area is transported by pipeline
to the sealed area in the western portion of the mine. (See Figure 14.) Consistent
with previous years, the following table lists the factors involved in estimating in-

mine water production.
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Wilberg/Cottonwood Discharge

Grimes Wash 56.0 Million Gallons
Miller Canyon* 12.6 Million Gallons
Estimated Evaporation** 19.0 Million Gallons
Domestic Usage 3.4 Million Gallons

Total Discharge 74.0 Million Gallons

* Sealed ventilation breakout which intermittently discharges.
** See 1981 Hydrologic Monitoring Report.
b. In-Mine Quality

Eight samples were collected in the Wilberg/Cottonwood Mine
in 1989. (See Map No. S in pocket for locations.) Parameters analyzed in 1990 are
those listed in the DOGM Guidelines for Groundwater Operational Quality. (See
Appendix M.) Table 28lists the characteristics of the samples col_lected and compares
the mean, minimum, and maximum results of 1990 to the historical values. The average
quality by location has remained relatively constant for each individual location. A
complete chemical analysis of samples can be found in Appendix 1.

The 1986 review performed by DOGM raised questions
concerning the elevated mineral levels, specifically sulfate and TDS (DOGM
September 28, 1987), found in the 4th East area. PacifiCorp has collected numerous
samples throughout the 3rd and 4th East and 2nd South areas (see Map No. 5 in
pocket) and all samples have indicated elevated mineral content. Originally, decreasing
quality from north to south was believed to depict the groundwater flow direction,
and the quality decreased as a function of the time it traveled through the strata.
The time travel component is probably an important factor. In 1985 a surface
exploration program identified the existence of an area of residual heat from an ancient
burn on the outcrop throughout the southern portion of East Mountain. The high

temperature was also explored within the mine and a portion of reserves was lost
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TABLE 28: WILBERG/COTTONWOOD IN-MINE WATER QUALITY* - 1990

SAMPLE ALKALINITY IRON
LOCATION DATES BICARBONATE CALCIUM CARBONATE CHLORIDE CONDUCTIVITY HARDNESS DISSOLVED MAGNESIUM MANGANESE pH POTASSIUM SODIUM SULFATE 108
(umhos/cm) (units)
28 XC-11 03-08 567 182.9 <1.0 25.0 1100 901 0.07 107.8 <0.01 7.3 3.5 18.9 450 1060
06-28 676 224.9 <1.0 15.0 1500 1022 0.09 111.9 0.04 741 2.7 23.5 490 1036
09-06 593 176.8 <1.0 17.0 1215 917 <0.02 115.5 0.02 7.0 0.3 25.5 450 1065
12-20 567 161.8 <1.0 15.0 1250 850 0.27 108.3 0.06 7.5 3.4 23.7 340 10714
MIN 567 161.8 <1.0 15.0 1100 850 <0.02 107.8 <0.01 7.0 0.3 18.9 340 1036
MAX 476 224.9 <1.0 25.0 1500 1022 0.27 115.5 0.06 7.5 3.5 25.5 490 1071
MEAN 600 186.6 <1.0 18.0 1266 923 0.1 110.9 0.03 7.2 2.5 22.9 433 1058
HISTORICAL  MIN 403 116.0 <1.0 9.6 1000 725 0.01 5.4 0.01 7.0 2.4 6.4 340 664
(1983-89) MAX 631 330.0 <1.0 130.0 2600 1013 0.17 134.4 0.08 8.1 7.4 36.9 690 1328
MEAN 494 167.4 <1.0 23.6 1549 861 0.05 - 104.0 0.02 7.5 4.5 23.7 434 972
4E XC-24 03-08 532 302.0 <1.0 35.0 2400 1625 0.12 211.5 0.01 7.7 8.5 39.7 1200 2381
06-28 636 412.4 <1.0 45.0 2500 2384 0.07 328.9 0.06 7.5 7.0 45.7 1800 2263
09-06 567 372.1 <1.0 34.0 2450 1805 <0.02 212.7 0.02 7.6 4.3 45.3 1350 2341
12-20 545 389.8 <1.0 45.0 2350 2168 0.07 290.0 0.06 7.1 8.9 46.4 1700 2073
MIN 532 302.0 <1.0 34.0 2350 1625 <0.02 211.5 0.01 7.1 4.3 39.7 1200 2073
MAX 636 412.4 <1.0 45.0 2500 2384 0.12 328.9 0.06 7.7 8.9 46.4 1800 2381
MEAN 570 369.1 <1.0 39.8 2425 1996 0.07 260.8 0.04 7.5 7.2 44.3 1513 2265
HISTORICAL  MIN 450 236.0 <1.0 17.6 1250 1170 0.01 106.0 0.01 7.2 7.5 21.7 800 1314
(1986-89) MAX 612 416.9 <1.0 85.0 5000 2022 0.17 238.2 0.06 8.0 11.3 59.3 1700 2594
MEAN 529 310.2 <1.0 35.4 2455 1571 0.05 193.3 0.03 7.5 9.3 45.5 1141 1903

* Quality parameters are reported as mg/l unless otherwise noted.




because of the situation. It is now theorized that the high temperature water dissolved
the mineral constituents of the formations, thereby altering the water chemistry. The
quality also decreases vertically because of the influence of marine sediments along
with the trend of decreasing quality from north to south.
C. Discharge Quantity

Water produced in the Wilberg Mine gravity flows to the
northern area of 1st North. At that point it can either be pumped by a vertical turbine
located in the Deer Creek Mine which picks up the water and pumps it back to the
south and down to the Wilberg Mine main sump or pumped directly to the main sump
utilizing submersible pumps. The sump, which functions as a settling basis, effectively
removes settleable solids from the water. A portion of the water is redistributed to
various areas of the mine to be utilized in the mining operations. Excess water is
discharged into the Left Fork of Grimes Wash after it passes through an oil skimmer
in accordance with stipulations of the Wilberg Mine Discharge Permit UT-0022896-01.
A total of 56.0 million gallons was discharged to Grimes Wash during 1990; and
intermittent small quantity discharges did occur at the Miller Canyon breakouts,
which were developed for ventilation purposes but sealed in 1987. (See Figure 16.)
Intermittent discharges usually occur throughout the year with a flow rate ranging
from 10 to 65 GPM. Discharge from Miller Canyon is monitored in accordance with
stipulations of the Wilberg Mine Discharge Permit UT-0022896-04. Approximately

12.6 million gallons were discharged during 1990.
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d. Discharge Quality
Samples are collected each month from Grimes Wash and
Miller Canyon breakouts whenever discharge occurs. Monthly samples were collected
from both the Grimes Wash and Miller Canyon locations during 1990. Table 29

compares the minimum, maximum, and mean values from 1990 to the historical values.

VI. PIEZOMETRIC GRADIENT INFORMATION
A Surface
1. EM-31 and EM-47

Two surface exploration drill holes which were developed into permanent
water monitoring stations in 1978 continued to be monitored on a monthly basis, as
access permitted. (See Map HM-1.)

Drill hole EM-31 in Cottonwood Creek Canyon was monitored monthly
throughout 1990 except for the month of February when it was inaccessible. (See
Map HM-1 in pocket.) The water level in the hole was at its highest point, -46.1
feet, during the months of March and May and at its lowest point, -50.4 feet, during
the months of September and November. Drill hole EM-47 in Rilda Canyon was
accessible only during the months of April through November. During this time frame
the water was at its highest, -204.5 feet, in July and its lowest, -221.5 feet, during the
month of April. Hydrographs of 1984-1990 data collected are shown in Figure 17.

2. Rilda Canyon Study Area

Water elevations from five existing piezometers and two monitoring

wells completed in November 1991 were collected on a monthly basis throughout the

year when accessible. Information collected during 1990 correlated well with historical
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TABLE 29: WILBERG/COTTONWOOD - DISCHARGE WATER QUALITY*

GRIMES WASH

1990 Historical - (1976-1989)
Parameters Minimum Maximum Mean Minimum Maximum Mean
PH (units) 7.0 7.9 7.57 6.9 8.2 7.63
Acidity 0.0 30.0 842 0.1 62.0 7.24
Alkalinity 278 415 3243 216 377 2738
Chloride 5.0 25.0 194 2.7 63.3 143
Conductivity 620 1100 878 710 1390 1009
(umhos/cm)
Iron <0.02 0.52 0.13 0.01 3.0 03
Oil & Grease <1.0 5.2 1.5 0.2 23.8 2.1
Sulfate 70 300 229.6 29.2 430 217.0
TDS 425 888  606.8 424 1047 575
TSS <1.0 5.0 2.5 <0.5 222 84
MILLER CANYON
1990 Historical - (1986-1989)
Parameters Minimum Maximum Mean Minimum Maximum Mean
pH (units) 6.7 7.4 7.04 6.9 7.8 7.27
Acidity 16 37 25.8 <1.0 57 24.7
Alkalinity 338 445 3794 225 393 3319
Chloride 10 70 275 10 25 16.0
Conductivity 1000 1500 1193 650 1900 1235
(umhos/cm)
Iron <0.02 1.38 0.3 0.02 1.18 0.35
Oil & Grease <1.0 4.6 1.52 <1.0 5.8 1.78
Sulfate 290 650 4215 250 650 417
TDS 809 930 895 413 1182 920
TSS <1.0 32.0 4.83 0.1 31 42

* Quality parameters reported as mg/l unless otherwise noted.
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information. (See Figure 9.) For complete detail of the hydrologic investigation
conducted in Rilda Canyon, review "Hydrologic Development in 1990" section of this
report.
B.  In-Mine
1. Deer Creek
Four (4) long-term monitoring wells were completed during 1989, and
data collection was initiated in December. (See Map HM-2 for well locations.) As
Figure 18reveals, the water level remained relatively constant during 1990. Following
water reports will graphically display groundwater level elevation trends.
2. Cottonwood Mine
During 1989 four holes were drilled in the Cottonwood Mine. Three
are considered long-term and one a short-term study well. (See Map HM-3.) Data
from the wells are shown in Figure 19. The short-term well was completed in a
longwall development entry to study the effect longwall mining has upon the level
of groundwater. Monitoring of the groundwater level was collected on a daily basis
until the longwall had retreated past the well and access was restricted (October 27,
1989). As Figure 19 reveals, the groundwater elevation in short-term well WCP-4,
as well as in the long-term locations, remained constant during extraction of the
9th East longwall panel (September-December 1989). Monitoring of the long-term

wells, WCP 1-3, will continue through 1991 as long as access permits.
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FIGURE 18

DEER CREEK MINE PIEZOMETRIC STUDY
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FIGURE 19

COTTONWOOD MINE IN-MINE PIEZOMETRIC STUDY
IN-MINE WATER WELL ELEVATIONS
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VII. WASTE ROCK WELLS

A. r Creek Mine - W Rock Stor ili

The Deer Creek Waste Rock Storage Facility is located on the northeast side
of State Highway 31 approximately six (6) miles west of Huntington, Utah.

The geology of the Deer Creek Waste Rock Storage Facility is fairly simple
and straightforward. The site is located on the southern flanks of Gentry Mountain
in the area just south of Wild Horse Ridge. Rocks exposed in the area are marine-
derived mudstones in the lower portion of the Masuk member of the Mancos Shale.
The Masuk Shale on the bench which adjoins the proposed site on the east and
west is covered by a five- to twenty-foot thick layer of terrace gravel of Quaternary
age. North-south trending normal faults have disrupted the strata in the region;
however, no faults are known to exist within the area of the proposed Deer Creek
Waste Rock Storage Facility.

The test wells completed prior to construction identified the existence of a
limited quantity of groundwater locally in the Masuk Shale. The water is most likely
flowing along fractures in the strata. The rate of water migration has been shown
to be extremely slow (<100 feet per year); therefore, the proposed operations to be
conducted at the waste rock site should not impact the hydrology of the area. The -
weathered Masuk Shale present on and near the ground surface will act as an
effective barrier to prevent the surface waters from migrating to depths and intersecting
groundwater.

The groundwater present in the terrace gravels should not be impacted by the

waste rock site because it is located at a higher elevation than the proposed site.

91



In order to identify the groundwater quality characteristics of the waste rock
storage facility one of the test wells completed prior to the construction of the site
was developed into a long-term water monitoring well. (See Map HM-1 for location.)

Four samples were collected in 1990. The analysis, along with water depth,
is listed in Table 30. Values are in milligrams per liter unless otherwise noted.
Complete raw data can be found in Appendix K. It is a well known fact that the
Mancos Shale typically contains large quantities of soluble minerals such as gypsum;
therefore, any water passing through it will be naturally high in dissolved solids.
Samples at the waste rock well verify this condition.

B. tonw Wilberg Mines - Waste Rock Storage Facili

The Cottonwood/Wilberg Waste Rock Storage Facility is located on the west
side of the Wilberg Mine road approximately 1.5 miles south of the Wilberg Mine.

The geology of the proposed waste rock site is fairly simple and straightforward.
The site is located on the southern flank of East Mountain to the south of Newberry
Canyon. Rocks exposed in the area are marine-derived mudstones in the lower portion
of the Masuk member of the Mancos Shale. The Masuk Shale on the bench which
adjoins the proposed site on the north and east is covered by a five- to twenty-foot
thick layer of terrace gravel of Quaternary age. North-south trending normal faults
have disrupted the strata in the region; however, no faults are known to exist within
the area of the proposed waste rock site.

In order to identify the groundwater quality characteristics of the waste rock
storage facility one of the test wells completed prior to the construction of the site
was developed into a long-term water monitoring well. (See Map HM-1 for location.)

Four samples were collected in 1990. The analysis, along with water depth,

is listed in Table 30. Values are in milligrams per liter unless otherwise noted.
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Complete raw data can be found in Appendix K. It is a well known fact that the
Mancos Shale typically contains large quantities of soluble minerals such as gypsum;
therefore, any water passing through it will be naturally high in dissolved solids.

Samples at the waste rock well verify this condition.

VIII. EFFECTS OF MINING AND SUBSIDENCE ON HYDROLOGY

Since the development of the PacifiCorp mining complex on East Mountain,
coal has been extracted causing the partial collapse of the immediate overburden strata
and, ultimately, surface subsidence. This occurs in areas of retreat mining in room
and pillar sections and in areas of longwall mining. All areas with potential for
subsidence are monitored annually. (See annual Subsidence Monitoring reports.)

The springs and surface waters above all areas of mine workings are being
monitored closely to measure the effects of mining. No mining-related changes to
the springs or surface waters have been identified in the data collected. The water
flowing into the mine workings, although temporarily diverted or detained, has not

had an impact on the surface waters of East Mountain or the surrounding area.



TABLE 30: WASTE ROCK STORAGE FACILITIES - WATER QUALITY* - 1990

mi m BICARBONATE CALCIUM CARBONATE CHLORJDE CONQUCTIVITY HARDNESS Q]SSOL\II:gN JOTAL MAGNESIUM MANGANESE _pH  POTASSIUM SODIUM SULFATE ‘-_}(_)_;_(3“018_;_
(umhos/cm) (units)
DEER CREEK - DCWR-1

03-06 -4.4' 884 194.1 <1.0 980.0 21,000 1127 0.06 0.17 156.1 0.06 8.0 27.2  5590.0 10,500 11,466 24
06-16 -5.2' 731 272.9 <1.0 1115.0 23,000 1493 0.11 0.22 197.0 0.09 8.1 19.2 5641.0 11,000 21,623 125
09-25 -4.0 T2 225.4 <1.0 1140.0 24,500 1741 1.10 2.52 286.0 0.02 7.4 22.5  6440.0 12,800 24,189 227
12-16  -4.9 935 539.0 <1.0 915.0 18,900 1581 0.61 0.62 57.0 0.08 8.2 30.8 5165.0 10,000 18,954 114
nin -4.0’ 731 194.1 <1.0 915.0 18,900 1127 0.06 0.17 57.0 0.02 7.4 19.2  5165.0 10,000 11,466 24
MAX -5.2! 935 539.0 <1.0 1140.0 24,500 1581 1.10 2.52 286.0 0.09 8.2 30.8  6440.0 12,800 24,189 227
NEAN -4.6' 831 307.9 <1.0 1037.5 21,850 1486 0.47 0.88 174.0 0.06 7.9 24.9 5709.0 11,075 19,058 123
1969

i -5.1/ 698 - 142.2 <1.0 645.0 22,000 951 0.08 0.08 144.6 0.02 7.5 22.6 5220.0 10,250 20,492 4
MAX -5.9/ 712 211.5 <1.0 770.0 26,000 1343 0.33 0.33 197.8 0.05 8.4 43.8 7830.0 15,900 21,671 54
NEAN -5.6’ 704 179.2 <1.0 696.3 23,000 1122 0.17 0.19 164.4 0.04 8.0 29.2  6337.5 12,538 21,049 27

WILBERG/COTTONWOOD - WCWR-1

01-09 -59.0 534 6.4 <1.0 425.0 16,000 2345 0.19  0.21  408.0 0.5 7.5 23.8  2300.0 5,900 10,170 11064
03-06 ~-60.0 704 /1.4 <1.0 550.0 18,000 2805 0.81  0.97  468.0 0.38 7.8 18.0  2750.0 7,000 12,850 1170
06-06 ~-59.6 593 498.6  <1.0 700.0 15,000 W77 0.10  0.37  542.0 0.45 7.9 20.4  379%.0 9,600 13,140 2636
09-2¢ -58.9 638 399.6  <1.0 650.0 15,300 3007 2.16  6.59 588.0 0.02 7.2 31.4  3430.0 9,500 14,798 8428
12-17  -59.2 781 522.0  <1.0 730.0 13,900 5043 1.90  4.20  908.0 .09 7.7 55.7  4934.0 13,000 13,452 220
mw  -58.9 53 266.4 <10 425.0 13,900 2345 0.10  0.21  408.0 0.02 7.2 18.0  2300.0 5,900 10,170 220
Mx  -60.0 781 522.0  <1.0 730.0 18,000 5043 2.16  6.59  908.0 1.09 7.9 55.7  4934.0 13,000 14,798 11064
MEAW  -59.3 813 407.6  <1.0 611.0 15,640 3335 1.29  3.09 562.8 0.42 7.6 31.7  3442.0 9,000 12,882 5879
1989

NN -59.5 41 563.0  <1.0 280.0 10,000 3354 9.0 5.01 292.0 0.89 7.7 41.6  851.0 4,300 8,71 8000
Mx  -59.5 798 1135.0  <1.0 815.0 32,000 4037 9.0 1130 473.0 2.48 7.9 119.1 1905.0 6,200 9,316 15754
MEAN  -59.5 606 858.0  <1.0 548.0 21,000 3696 9.0 8.16 382.5 1.69 7.8 80.4 1378.0 5,250 9,015 11877
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IX. SUMMARY

PacifiCorp has been conducting a water monitoring program in the area of
its underground coal mines in Emery County, Utah in accordance with federal and
state regulations. The program has been in existence since 1977, and this is the
thirteenth annual report submitted concerning the hydrology.

From 1982 to 1984 the Western United States, especially Utah, experienced
an unprecedented wet cycle of precipitation. The pattern changed in 1985 with
conditions returning to slightly above normal. During the 1986 water year the extremely
wet trend returned, and the upper Colorado River Basin experienced above average
precipitation. The 1987 weather pattern changed dramatically with near normal valley
precipitation and mountain snowfall much below normal. The resulting 1987 runoff
was substantially below normal. The drought continued into 1988, 1989, and 1990
with runoff amounts less in 1990 than in 1989.

Runoff for drainages surrounding East Mountain were similar to 1989. The
combined effect of lower precipitation received by East Mountain and above normal
temperatures resulted in greater soil absorption and lower flow levels.

During 1984 an East Mountain Spring Recession Study was initiated. The
program continued through 1990 with similar discharge patterns being recorded.
Several of the springs show a possible double porosity feature, i.e., the spring’s
discharge rate drops rapidly due to the snow pack runoff and the flow rate stabilizes
at a lower value, which could be considered the formation porosity. Subsequent
years of data will help in distinguishing this form.

The data collected in 1990 continued to show the relationship between the

variation in surface water quantity and precipitation, but the hydrologic monitoring

95



completed on East Mountain to date has failed to identify any change in the quantity

or quality of ground or surface water which can be attributed to mining present on

the East Mountain property.
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Electric Lake wWater Quality Report

UPL 3: uuntxngton Creek below Electrlc Lake
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Electric Lake Water Quality Report:

UPL 2: Huntington Creek above confluence with Left PFork
of Huntington. Creek -
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Drainage Recession Curve Study
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Drainage Recession Curve Study
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE ., SUITE 210-B, LOMBARD, ILLINOIS 80148 * (312) 853-8300

A v

SINCE 1908 Member of the SGS Group (Sociéte’ Geherale de Burveiliance)

®

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT B4528
1890

June 28, TELEPHONE: (801) 853-2311

Job No.: 5Y 10445 narple 1D URSL

Date Rec d: 1990 MEET INGHOUSE CANYON
Tenperature 71 degree
Flow 0.1/40.7 gpun
Rec’d 1509 hr.
Sampled 0830 hr.
FIELD MEASUREMENTS
pH 8. 05

Corductivity 385

June 14,

Dete Smupled: June 13, 1930

Sarpled By: UPSL

Utah Power and Light Co.
F. 0. Box 1005
Huntingtaon UT 84528

WATER ANALYSIS

Acidity 1< g/l CaCa3 Iron, Dizsolved 0, 02< me/1
06-27-90 091Q hr. 06-15-90 . 143Q hr,

Alk. . Bicarbonate 229 mg/1 HCO3 Magnesium 28.20 mg/1
06-18-90 1415 hr. 06-15-90 - 1415 hr.

Alk., Carbonate mg/1 CaCO3 Manganese 0. 02 ms/1
06-18-90 1415 hr. 06-15-90 - 1445 hr.

Alk., Total 183 mg/1 CaCO3 011l and Grease 4.2 me/1
06-18-80 1415 hr. 06-20-90 -.110Q b,

Anions, Total 6.42 meq /1 Oxyaen, Dissolved 6.3 mg/1
06-14-80 . 133Q hr.

Calcium 45.8 /1 pH 8.50 Units
06-16-90 1400 hr. 06-14-g0 - 1120 hr.

Cations, Total 6.47 eq/1 Fotassiumn 0.34 mg/1
06-15-90 - 15815 hr.

Chloride 20.0 /1 Sodia 37.50 /1
06-20-50) 1620 hr. 06-15-90 - 150Q hr.

Conductivity 385 wnhos /i bolids, Dissolved  201.0 g/ 1
0F-14-20 1510 hr. 06-~15-90 1630 hr.

Hardness, Totsl 240 g/l CrCO3 Solide, Settlesble 0.5~ e/l
06-14-90 1545 hr.

Iron 4, 02« mz/1 colide, Bu=pended 1.0« me/1
06-15-240 1430 hr. 06-15-30 1630 hr.

Sulfate 100.0 e/l

06-21-30

1315 hr.

. \// . ' et
ANALYIT: /O J 01@4‘57 N "ﬂ"’?

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

A Ll

Manager, Huntington Laboratory .\ {~ (CE

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Criginal Copy Watermarked
For Your Protection

" F-465
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SINCE 1308

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 80148 ¢ (312) 853-9300

&

Job No.: 59

10441

Member of the SGS Group (Socite Geherale de Surveiltance)

PLEASE ADDRESS ALL CORRESPONDE

TO:

P.O. BOX 1020, HUNTINGTON. UT 84528
TELEPHONE: (801) 853-2311

July 3, 1990

Sample ID: UP&L

RILDA CANYON RCF #1
Terwperature 51 degrees
Flow 0.28/380.2 gpn
Rec"d 0830 hr.

Date Rec'd: June 14, 1990
Date Sampled: June 13, 1990
Sampled By: UR&L

Utah Power and Light Co.
P.0O. Box 1605
Huntington UT 94523

Sampled 1545 hr.
FIELD MEASUREMENTS

pH

8.2

Cornductivity 337

WATER ANALYSIS

Acidity 1< mng/1 CaCo3
06-27-90 Q91Q hr.

Aluminum 0.0 g/l
06-21-90  09Q0 hr.

Alk. , Bicarbonate 245 mg/1 HCO3
06-18-80 1415 hr,

Alk., Carbonate 4 mg/1 CaCo3
06-18-20 1415 hr.

Alk.,, Total 205 mg/1 CaCo3
06-18-30 1415 pr,

Arzenic 0,002« /1
06-25-390 140Q hr.

Anions, Total 5.96 mq/1

Earium 0. 09 g/l
Ue-21-20° 090Q hr.

Eoron .08 /1
06-20-39 1100 fr.

Cadmiuam . 002« e/l
06-22-%0 1330 h.

Calcium 76,1 rg/l
05-15-50 1300 hr.

Catilonz, Totsl 5,97 g /1

ANALYST: O : JZQ/GV\/

Original Copy Watermarked
For Your Protection

F-465

COMMERCIAL-TESTING, g\EquEEque“c’o.
L i i

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Chlorid:g 10.0 mg/1
C}n‘ogﬁzui\go—go ‘ 1-620' h%'. 02¢<  mg/1
Condgi;jilig Q300" br 360 urchos /o
C‘oppgf'— 0 151.0 bd'.‘U 10< g/l
Fluorsde - 1330 534 men
Haldxcii;slf—?‘gta? 843 fr 87 mg/1 CaCo3
Iron _ 0.05 nz/1
Imn?siig;g?\}er}?’w ' hrO. 02 g/l
Lea.(:1()6—fj_90 B L T P
M»s@ngg;fn?fo 18 oy gn
Ma:ggg;;%—jo - 1315 hrO. 02¢  wg/l
Memgi;ld_do U NE e en
06-21-90 160q hr.
Respectfully su;;l;tfe;!.:' ) ,.._"}"‘;;J




RS S SO TP S S SPT )

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 60148 ¢ (312) 853-8300

4 E COMMERCIAL TESTING & ENGINEERING CO. y

‘ SINCE 1908 Member of the SGS Group (Sociéts Geherale de Survelllance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

JLIlY 3' 1990 TELEPHONE: (801) 853-2311
Job No.: 69 10441 Sanple ID: UP&L
Date Bec'd: Juane 14, 1930 RILDA CANYON RCF #1
Temperature 51 degrees
Date Sanpled:  June 13, 1930 Flow 0.28/380.2 gru
. Eec’d 0830 hr.
Sempled By UBSDL Lampled 1545 hr.
FIELD MEASUREMENTS
' pH 8.2
Utah Power and Light Co. Conductivity 337
P.Q. Box 1005
Huntington UT 34528
WATER ANALYSIS
- Molyhdenum 0. 10« mz/1 FPotasaium 2.10 mg/1
i ‘ 6-21-80 09Q0 hr. 06-15-90 125 hr,
Nickel 0.08 mZ/1 oeleniun 0.002< /1
06-22-90 133Q hr. 07-03-90 | .11Q0 hr.
Nitrogen, Ammonla 0.27 mg/1 sodium 4,30 mz/1
06-18-30 1300 hr. U6-15-90 . 14QQ hr.
Nitrogen, Nitrate 0.04 ng/1 oolids, Dissolved 277.0 mg/1
07-03-80 083Q hr. (06-19-80 . 163Q hr.
Nitrogen, Nitrite 0,01« m2/1 oolida, Settleable .5-5 /1
07-03-90 0830 hr. 06-14-90 = 141Q hr.
01l and Greass 1.1 g/l oolids, Suzpended- 2.0 mg/1
06-19-g0 1100 hr. 06-19-90 - 163Q hr,
Oxygen, Diz=olved 6.9 g/l Sulfate 80.0 mg/1
06-14-90  133Q hr. 06-21-90 - 1319 hr.
rH 8,30 Units Sulfide 1. 00« mg/1
06-14-30  112Q hr. 06-14-90 - 1615 hr.
Fhozphorus, Tetal 0,04 me/1 Zine 3,00« mz/1
06-19-20 1325 hr. 06-22-90 - 133Q hr.

‘ ANAL‘IbT: - Respectiully si bminec;““N'N Ct D‘V‘
U v —y r- -
' COMMERCIAL TESTINGCA ENGINEERINE£D.

Original Copy Watermarked

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 » (312) 953-9300
A | .

cE 1908 Member of the SGS Group (Socidte Generale de Surveillance)

y. COMMERCIAL TESTING & ENGINEERING CO. @Y//
k ]
@

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0O. BOX 1020, HUNTINGTON, UT 84528

JUly 3, 1990 TELEPHONE: (801) 853-2311
Job No.: 59 10442 ' Sample ID: UP&L
Date Rec'd: June 14, 1990 RILDA CANYON RCEF #3
Temperature 51 degrees
Date Sampled: June 13, 1990 Flow 0.17/176.5 gpm
Rec"d 0830 hr.
oarmpled By: UPRL Sampled 1630 hr.
FIELDY MEASUREMENTS!
=H .9
Utah Fower and Light Co. s 38
P. O, Box 1005
Huntington UT 834528
WATER ANALYSIS
Acidity 2 mg/1 CaCO3 Chloride : 50 ng/1
(6-27-90 0910 hr. 06-20-80 1620 hr
Aluminum ' 0, 01< mg/1 Chromium : g. 02« mz/1
(6-21-90 090Q hr. 06-21-90 09Q0" hr.
Alk, . Bicarbonate 336 ms /1 HCO3 Conductivity 550 umhos /om
06-13-90 1415 hr. 06-14-90 1510°b
Alk, . Cartonate 1< mg/1 CaCQ? Copper - 5 020 ng/1
06-18-80G 1419 hr. 06-22-90 1330 hr
Alk. . Total 275 /1 CaCo3 Fluoride : 0.29 /1
06-18-20 1415 hr. 06-15-80 9845' fr
Arsenic 0. Q02 mg/1 Hardness, Tota *329 mg/1 CaCl3
06-25-30 1400 hr.
Anions, Total 6.76 meq /1 Iron 0,33 mL/1
‘ 06-15-90 1330 hr
Barium 0.08 1g/1 Iron, Dissolved 0. 03 g/l
- 08-21-20 0900 hr. 06~15-90 1330 hr.
Eoron 0.2% g/l Lead 0. 050« g/l
06-20-20 110Q hr. 06-22-90. 13130 hr
Coadnian 0, 002« mg/1 Megnes 1umn 31,40 ug/1
068-22-%0 1330 hr. 06-15-30 1315 hr
Calciun 73.9 1e/1 Manganese b.oz mz/1
06-15-30 1300 hr. 06-15-90. 1345 phr.
Cationz, Tot=l 6,94 e/l Mercury 0, 002« ug/1

06-21-90 1600 hr o

ANALYST: ,O : \%@/fﬂ/

Respectiully submitted,

o . ~ anA
COMMERCIAL TESTING & ENGINEEH[N_@ co.l, 2 :C

\/(/{ W ARG DIV

Original Copy Watermarked Manager, Huntington Laboratory [T {§~1_{) OFFi CE

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
€465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300

41' COMMERCIAL TESTING & ENGINEERING CO. it/

. NCE 1908 Member of the SGS Group (Socidte’ Genetale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
July 3 , 199() TELEPHONE: (801) 853-2311
Job No.: 53 10442 Sanple ID: UB&L
Date Bec'd: June 14, 1930 RILDA CANYON ECF #3
Teuperatire 51 degrees
Date Sampled: June 13, 1390 Flow 0. 17/176.5 gpu
Bec"d 0830 hr.
Sanpled By UB&LD canpled 1630 hr.

Utah Power zund Light Co.
F.0. Box 1005
Hontington UT 84528

WATER ANALYSIS

Molyvixdenum 0, 1k mg/1 Potasaium 1,80 mg/1
06-21-90  09Q0 hr. 06-15-90 | 1415 hr
‘ Nickel 0. 02< mz/1 Selenium 0, 002« /1
06-22-90 1330 hr. 07-03-90 - hr.
Nitrogen, Anponia 0.27 mg/1 Sodium 3 mg/1
05-18-80 13QQ hr. 06-15-90 4Q0Q h‘”
Nitrogen, Nitrate 0.01< mg/1 Solids, Diss olv«—;d mg/1
07-03-20 0830 hr. 06-19-90  163Q hr
Nitrogen, Nitrite 0.0 mg/l Solidz, Settleable T0.5¢ mg/1
07-03-80 Q83Q hr. 06-14-90 1
011 ard Greazs 1, m/1 o0llds, Suspended 8.0 mg/1
06-19-90 130Q hr. 06-19-90 . 1630 hr.
Oxygen, Dizsolved 6.8 mg/1 Sulfate ~60.0 mz/1
06-14-g0 1330 h*‘- 06-21-90 - 1315 hr,
cH 10 Units Sulfide 0.Q0 mg/1
06-14-90 1120 fe 06-14-90 - 1615 hr,
Fhosphorus, Tota Q2 ng/1 Zinc 0. 00« mg/1
06-19-90 Ts25 . 06-22-90 - 133Q hr. 5
IR - . Ty e v
‘) s : ',1;’
oL -c e

ANALY3T: _/Q_M .

4 Respectfully submitted, “l"“ i ”\!k\‘ oIV
COMMERCIAL TESTING & ENGINEERING 6 FF|CE

MY

Original Copy Watermarked Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B,. LOMBARD, ILLINOIS 60148 ¢ (312) 953-9300

@ _

SINCE 1908 Member of the SGS Group (Socte’ Generale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528
October 3, 1990 TELEPHONE: (801) 653-2311
Job No.: 59 10579 - Sample ID: URSL
Date Rec’'d: September 6, 1990 EILDA CANYON RCF-3
Temperature 56 degrees
Date Sampled:  Septemter 6. 1930 Fec'd 1520 hr.
Sampled 1235 hr.
Sampled By: UPSL Flow 0.03/66.4 gpn
: FIELD MEASUEEMENTS
pH 7.62
Utah Power and Lieht Co. 1 ¢] 6.8
P.O. Box 1005 Conductivity 684
HBontington UT 84828
WATER ANALYSIS
Acidity 1 meAa CaCto3 Chloride 10.0 me /1 ‘
09-13-80 0900 hr. 09-12-90 1530 hr.
Aluminum 1.23 ms/1 Chromium 0. 02« ng/1
10-01-20 1100 hr. 10-01-280 1100 hr.
Alk, . Bicarbonate 425 me /1 HCO3 Conductivity 515 umhos /om
(9-12-90 1100 hr. 09-11-20 1100 hr.
Alk, . Carbonate 1« /1 CaCol Copper 0.010« mg/l
0e-12-90 1100 hr. 10-01-80 1300 hr.
Ak, , Total 348 mz/1 CaCO3 Fluoride 0.12 me/1
29-12-90 1100 hr. 0g-131-290 1530 hr.
Arsenic 0. 002« me 1 Hardness., Total 433 mz/1 CaCl3
08-19-90 1000 hr.
Anions, Total 3.38 m=q /1 Iron 0,06 m=/1
09-19-20 1545 hr.
Barium 0,26 e /1 Iron, Dissolved G.03 /1
16-01-320 1100 hr. 09-19-90 1545 hr.
Boron 4,22 = /1 fead 0. 050« /1
02-20-90 1400 hr. 10-01-20 1300 hr.
Cadrnd v 0. 00z« /1 Megresium 44,70 ms/1
10-01-90 1300 hr. 9-19-20 1530 hr.
Calcoivm 39.5 we/1 Mangaress 0.04 e/l
09-19-90 1500 hr. 09-19-20 1600 hr.
Cetions, Total g.38 m=a/1 Mercury 0. 002« e/l
ENALYST: /O \_ZM"’L/
6 Respectfully submitted, coT (04 1880

Original Copy Watermarked

Coer Veatr Dentactinn

COMMERCIAL TESTING & ENGINEERING CO.

O

Manager, Huntington Laboratory



oTil=

SINCE 1908

COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINOIS 60148 » (312)953-9300

Member of the SGS Group (Socete’ Generale de Surveillance)

October 3, 1890

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801} 653-2311

Job No,: &9 10579
[lnte Rec'd: September 6, 1990
[ate Sanmpled: September 6, 1990
Smipled By: UPSL

Heh Power and Light Co.

P.O. Box 1005
Buatinegton UT 84528

Sample II: UBREL

RILDA CANYON ECF-3

Temperatiure 56 degrees

Rec'd 1520 hr.

Sampled 1235 hr.

Flow 0.029/86.4 g

FIELD MEASUREMENTS

pH 7.62
o 6.8
Corductivity 634

WATER ANALYSIS

Molybdenum 0.1 ms/1
10-01-90 1100 hr.
Nickel 0.02< m=Al
10-01-90 1300 hr.
Nitrcegen., Ammonia 0.01 /1
(8-21-90 1500 hr.
Nitroman., Nitrate 0,01 mz/1
08-21-30 1500 hr.
Nitrogen, Nitrite .01« msAl
08-21-80 1500 hr.
Qil and Grease 1. me1
08-10-80 1420 hr.
Oxygen. Dissolved 4.5 s/l
09-06-90 1620 hr.
pH 7.80 Mits
09-36-290 1555 hr.
Phosphorus, Total 0,01« me/l
08-07-90 1417 hr.
ANALYST: Ajc\éfMWL/

Fotassium 2.02 ms/1
09-19-90 1500 hr.
Selenium 0. 002< ms/l

09-18-gg 1100 hr.

Sodivm 15,80 ms/1

08-18-80 1445 hr.

S0lids, Dissolvsed 493.0 mz/l

08-11-20 1130 hr.

Sclids, Settleabl 0.5< mg/l

02-07-20 1030 hr.

Solids,. Suspendsd 31.0 m=/1

09-11-90 1130 hr.

Sulfate 110.0 me/1

09-13-80 1600 hr.

Sulfide 4,00 mg/1

09-07-90 1115 hr.

Zine 0. 00« =/1

10-01-80 1300 hr.

Respectfully submitted, KRR i
COMMERCIAL TESTING & ENGINEERR!G?_CD OF

v,



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 » (708) 953-9300 /‘\

: I COMMERCIAL TESTING & ENGINEERING CO. p/

SINCE 1908 Member of the SGS Group (Societe Generale de Surveillance) L

PLEASE ADDRESS ALL CORRESPONDENC.:
P.O. BOX 1020, HUNTINGTON. UT 84528
TELEPHONE: (801) 653-2311

FAX: (801) 653-2479

’ January 30, 1991
Job No.: 59 10812 Sample ID:
Date Rec'd: December 14, 1990 RILDA CANYON RCF 3
Temp. 39°C
Date Sampled: December 14, 1990 Flow 0.04/19.1
pH 7.64
Sampled By: RILDA CANYON Cond 648

Time Sampled 11:10 hr.
Time Rec'd 16:00 hr.
Utah Power and Light Co.
P.0. Box 1005
Huntington UT 84528

WATER ANALYSIS

F-465

Aluminum 0.01¢ mg/l Chromium 0.02¢ mg/l
01-11-91 1200 hr. 01-11-91 1200 hr.
Alk., Bicarbonate 421 mg/1 HCO3 Conductivity 720 umhos/cm
01-08-91 1400 hr. 01-11-91 1200 hr.
Alk., Carbonate 1¢ mg/1 CaCOo3 Copper 0.010< mg/1
01-08-91 1400 hr. 01-11-91 1200 hr.
Alk., Total 345 mg/1 CaCoO3 Fluoride 0.15 mg/1
01-08-91 1400 hr. 01-11-91 1200 hr.
Arsenic 0.007 mg/1 Hardness, Total 499 mg/1 CaCo03
01-11-91 1200 hr.
Anions, Total 8.72 meq/1 Iron 0.34 mg/1
01-11-91 0930 hr.
Barium 0.06 mg/1 Iron, Dissolved 0.34 mg/1
01-11-91 1200 hr. 01-11-91 0930 hr.
Boron 0.16 mg/1 Lead 0.050¢« mg/1
01-09-91 1300 hr. 01-11-91 0930 hr.
Cadmium 0.002¢ mg/l Magnesium 53.20 mg/1
01-09-91 1300 hr. 01-11-91 0930 hr.
Calcium 112.2 mg/1 Manganese 0.02 mg/1
01-11-91 0930 hr. 01-11-91 0930 hr.
Cations, Total 10.73 meq/1 Mercury 0.002< mg/1
01-09-91 0930 hr. <
Chloride 15.0 mg/1 Molybdenum 0.10¢< mg/l «
12-31-90 0930 hr. 01-11-91 1200 hr.

ANALYST: C?\%D\Q S@%}EI\

Nricinatl Watarmarked For Your Protection”™

TERMS AND CONDITIONS ON REVERSE

Respectfully submitted, D
COMMERCIAL TESTIN

(/Ll .

Manager, Huntington Laboratory

@EWE@ °

JAN 31 1891

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAW M‘:NG\lm R LOADING FACILITIES

FIELD OFFICE



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 ¢ (708) 953-9300

I COMMERCIAL TESTING & ENGINEERING CO. (‘\%/

Member of the SGS Group (Societe’ Generaie de Surverlance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 34528
TELEPHONE: (801) 653-2311

FAX: (801) 633-2479

' January 30, 1991
Job No.: 59 10812 Sample ID: -
Date Rec'd: December 14, 1990 RILDA CANYON RCF 3
Temp. 39°C
Date Sampled: December 14, 1990 Flow 0.04/19.1
pH 7.64
Sampled By: RILDA CANYON Cond 648

Time Sampled 11:10 hr.
Time Rec'd 16:00 hr.
Utah Power and Light Co.
P.0. Box 1005
Huntington UT 84528

WATER ANALYSIS

' Nickel 0.16 mg/l Selenium 0.006 mg/1
01-11-91 1200 hr. 01-02-91 900 hr.
Nitrogen, Ammonia 0.12 mg/1 Sodium 16.44 %8/1
01-02-91 1100 hr. 01-11-91 930 hr.
Nitrogen, Nitrate 0.01< mg/1 Solids, Dissolved 453.0 qggl
12-17-90 1000 hr. 12-18-90 00 hr.
Nitrogen, Nitrite 0.01« mg/1 Solids, Settleable 2.5 mfél
12-17-90 1000 hr. 12-21-90 45 hr.
0il and Grease 1.7 mg/1 Solids, Suspended 1.0¢ mgél
12-28-90 0900 hr. 12-18-90 00 hr.
Oxygen, Dissolved 7.6 mg/1 Sulfate 75.0 mg/l
12-14-90 1620 hr. 01-17-91 1400 hr.
pH 7.95 Units Sulfide 93.20 mg/1
12-14-90 1615 hr. 01-09-91 1400 hr.
Phosphorus, Total 0.01¢< mg/1 Zinc 0.01 mg/1
01-11-91 1400 hr.
Potassium 2.11 mg/1
01-11-91 1320 hr.

NECHIVE
. ANALYST:?\‘/%%O‘\D 6‘@%}(&3 Respectfully submitted, ) JAN 311991

COMMERCIAL TESTING & ENGINEERING CO.

MINING DIV.

AL (AFIELD OFFICE

Manager, Huntington Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

ey



145: lE COMMERCIALTESTING & ENGINEERING CO. .ﬁgk;//

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE ., SUITE 210-B, LOMBARD., ILLINOIS 80148 * (312) 953-9300 'L,/

INCE 1908 Member of the SGS Group (Sociéte’ Generale de Surveiflance) i

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

July 3, 1990 TELEPHONE: (801) 653-2311

Job No.: 53 10443 Sample ID: UP&L

Date BRec'd: June 14, 1930 RILDA CANYON ERCF #4
Temperature 52 degrees

Date Sampled: June 13, 1990 Flow 0.65/372.7 gpn
Rec’d 0830 hr.

canpled By: UFEL Sampled 1649 hr.

; FierDd MEASULEMENTS

PH .89

Utah Power and Light Co. Cond 515

P.0O. Box 1005 Do d.2d

Hontington UT 84528

T T o T e e e e e e e e e e e e o e e e e e e e e e e e e e e o e et e e e o e e . e ot o 7 e e o s e e 4ot e e s e <t e e e e et o e e e e

WATER ANALYSIS

Acidity 4 mz/1 CaCO3 Chloride 20.0 mz/1
06-27-20  Q91Q hr. 06-20-90 | 162Q hr,

Aluminum o .0.01¢ mng/1 Chromium o 0. 02« mg/1
06-21-80  090Q hr. 06-21-90 " q9qQ hr

Alk., Bicarbonate 348 mg/1 HCO3 Conductivity - - 700 umbos /o
06-18-90 1415 hr. 06-14-30  151Q-hr.

Alk., , Carbonate 5 mg/1 CaCO3 Copper 6 ,010< mg/1
06-18-90 1415 hr. 06-22-90 1330 hr

Alk., Total 291 mz/1 CaCQ3 Fluoride d.25 mz/1
06-18-90 1415 hr. 06-15-90 0845 hr,

Arsenic 0. 002¢< /1 Hardness, Tota 458 mg/1 CaClz
06-25-90 1400 hr.

Anions, Total 11.48 meq/1 Iron 0.04 meg/1

06-15-80 3330 hr

Barium 0.03« g /1 Ircon, Dissolved 0.02< me/1
06-21-30  Q9QQ hr. 06-15-90 1339 hesoc

Boron 1,22 g/l . Lead : 3,050« /1
08-20-%G 1100 hr. 06-22-390 133Q hr

Cacrivm 0.002< g/l Magries 1 4,40 g/l
06-22-30 1330 hr. 06-15-90° 1315 pr,

Calcium 116.6 1g/1 Manganese 0.02¢ e/l
6-15-90 1300 hr. ' 06-15-20. 1345 nr.

Cations, Total 11,39 mea/1 Mercury 0,002~ g/l

06-21-30 1600 hr.

ANALYST: £;>m \:ZLACbﬁ'Y\~// Haad T
,‘y Respectfully submitted, *} ¢ ‘

,"'l,
-

COMMERCIAL TESTING & ENGI‘PKJE‘EHING CO. S

iiaEls
A U

Original Copy Watermarked Manager, Huntington Laboratory

For Your Protection

SAIRING DIY.

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



4 E . COMMERCIALTESTING & ENGINEERING CO. rq\;“,f

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300 ’\

. iCE 1908 Mesmber of the SGS Group (Sociitd Gehetale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 853-2311
July 3, 1990 @on

Job No.: 53 10443 Saple ID: UP&L

Date Rec’'d: June 14, 1990 RILDA CANYON RCE #4
Tenperature 52 degrees

Dete S=apled: June 13, 1990 Flow 0.65/372.7 gp
Rec’d 0830 hr.

Sanpled By: UBSL Szmpled 1648 hr.

Utah Power and Light Co.
P.0O. Box 1005
Hatington UT 34528

WATER ANALYSIS

Molybdenum 0. 10< ng/1 Potazsium 0.50 mg/1
. 06-21-20 0900 hr. - 06-15-90 . 1415 hr,

Nickel o 0.02¢ mg/1 Selenium 0. 002« mg/1
06-22-90 1330 hr. 07-03-80 ..11QQ hr,

Nitrogen, Ammonia (.26 ng/1 Sodium 52,00 mg/1
06-18-90 1300 hr. - 06-15-30 . 14QQ hr,

Nitrogen, Nitrate 0.0« me/1 Solids, Dissolved' 300.0 mg/1
07-03-90 0830 hr. 06-19-80 . 163Q hr,

Nitrogen, Nitrite 0.01< mg/1 Solids, Settleable 0.5 ma/l
07-03-90 083Q hr. 06-14-90 . 15QQ hr.

0il and Grease 1.0< mg/1 Solids, Suspended: 1.0¢ mg/1
06-19-90 1330 hr. 06-19-80 . 163Q hr,

Oxygen, Dissolved 6.9 me/1 Sulfate - 2560.0 mg/1
06-14-90 1330 hr. 06-21-90 . 1315 hr.

rH 8.30 Units Sulfide 1. 00« mg/1
06-14-90  112Q hr. 06-14-90 . 1615 hr.

Phosphorus, Total 0.01< mz/1 Zinc - 0. 00« mg/1
06-18-30 1325 hr. 0e-22-80 . 133Q hr.

Odw oot
ANALYST: - fC

‘ Respectiully submitted, = f\
COMMERCIAL TESTING & ENGINEERING co. M.

-{.D OFFICE
A

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Original Copy Watermarked
For Your Protection
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COMMERCIALTESTING & ENGINEERING CO. LY

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 * (312)953-9300

SINCE 1908 Member of the SGS Group (Scciete’ Generale de Surveilance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
October 3, 1990 TELEPHONE: (801) 653-2311
Job No.: 53 10580 S=anple ID: UPREL -

Date Rec'd: Septenter 6, 1990

RILDA CANYON RFCW-4

@_

Date Sampled:

September 6, 19390

Temperature 58 degrees

Rec'd 1520 hr.
Sampled 1400 hr.

Sanpled By: UFREL Flow 0.39/104 gpin
FIELD MEASUREMENTS
PH 7.62
tah Power and Light Co. o 6.1
P.O. Box 10056 Conductivity 762
Huntington UT 84528
WATER ANALYSIS
Acidity 1< me/1 CaCi3 Chloride 12.0 me/1 .
{9-13-90 0900 hr. 09-12-90 1530 hr.
Aluminum 6.25 me/ 1 Chromium 0.08< me/l
10-01-80 1100 hr. 10-01-90 1100 hr.
Alk. . Bicarbonate 404 meg/1 HCO3 Conductivity 600 urshos /cm
09-12-90 1100 hr. 09-11-20 1100 hr.
Alk. , Carbonate R me /1 Calla Copper 0. 01 ms/1
0@-12-90 1100 hr. 10-01-80 1300 hr.
Alk, ., Total 331 /1 CaCld Fluoride Q.13 mz/1
02-12-90 1100 hr. 09-11-80 1530 hr.
Arsenic 0. 00Z< m /1 Hardness, Total 4%t mz/1 CaCla
09-18-20 1000 hr.
Anions. Total 12,04 mq/1 Iron 0.06 mz/1
0e-19-90 1545 hr.
Barium 0,08 /1 Irr:n f sclved 0.03 /]
13-01-20 1100 hr. 18-19 9 1545 hr.
Boron 0.08 mz/1 I_,ead 0. 050« e/l
02-20-30 1400 hr. 10-01-g0 1300 hr.
Cadraivm 0.002< me/l Megnesivm 51.80 me/1
10-01-2G 1300 hr. 12-19-@0 1530 hr.
Calcium 32.7 /1 Mengarese 0.06 mz/1
09-19-90 1500 hr. 09-19-90 1600 hr. ‘
Cations, Total 11.77 meq /1 Mercury 0. 002< e/l
09-19-90 1330 hr. .
e TE
AI\IPJL FEW -‘T ' ,
Respectfully submitt B
COMMERCIAL TESTING& ENGINEERINGOE ~= 04 4380

Ongmal Copy Watermarked

A e A

W

Manager, Huntington Laboratory
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'T COMMERCIAL TESTING & ENGINEERING CO. \\‘ -
[ 1 k

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-8. LOMBARD, ILLINOIS 60148 ¢ (312)953-9300 “ “\‘ /
SinCE 1908 Member of the SGS Group (Socwte’ Generale de Surverliance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
October 3, 1990 TELEPHONE: (801) 653-2311
Job No,: 59 105630 - Sample ID: UPSL
Date Rec’d: September 6. 1990 RILDA CANYON RCW-4
Temperature 58 degrees
Date Sanmpled:  Septemter 6. 1930 Rec'd 1520 hr.
Sampled 1400 hr.
Sarpled By: UPSL Flow 0.39/104 gpm
FIELD MEASUREMENTS
PH 7.62
tah Fower and Light Co. Do 6.1
P.O. Box 1005 Conductivity 762

Runtington UT 84528

WATER ANALYSIS

‘ Molybdenun 0.1k mz/l Potassium 2.16 mz/1
10-01-80 1100 hr. 09-19-80 1500 hr.

Nickel 0. 0e«< ms/1 Selenium 0.002¢« mg/1
10-01-90 1300 hr. 0g-18-90 1100 hr.

Nitrogen, Ammonia 0.00 mg/1 sodium 19.08 me/s1
(8-21-80 1500 hr. 09-19-90 1445 hr.

Nitrogen, Nitrate 0.01< mz/1 Solids. Dissolved 538.0 o1
09-21-30 1500 hr. 09-11-90 1130 hr.

Nitrogen, Nitrite 0.0 me/1 Solids, Settleable 0.5 ¢ mg/l
09-21-90 1500 hr. 09-07-90 1030 hr.

0il ard Grease 1.0« e/l Solids, Suspended 193.0 mg/1
09-10-90 1420 hr. 09-11-90 1130 hr.

Oxveen, Dissolved 5.2 mz /1 Sulfate 250.0 m/1
09-06-390 1620 hr. 09-13-80 1600 hr.

pH 8.15 Units Sulfide 10.60 meg/1
08-06-90 1555 hr. 09-07-90 1115 hr.

Phosphorus, Total 0.01« mz/1 Zinc 0.01 mz/1
0e-07-80 1417 hr. 10-01-90 1300 hr.

e\
ez Ao
r‘.?}%ﬁ_,’?“e‘,g e

® e
ANALYST: O \jMVl) o
/

Respectfully submitted, FnT 0
COMMERCIAL TESTING & ENGINEERING CD.

M

iginal Copy T 1S L
Original Copy Watermarked Manager, Huntington Laboratory T\ELL- ,

i '\:‘%(«
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’ COMMERCIALTESTING & ENGINEERING CO.
B GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 = (708) 953-9300
m ‘I'L__

Member of the SGS Group (Socwte’ Generaie de Surverllance)

PLEASE ADDORESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528
TELEPHONE: (801) 653-2311

FAX: (801) 653-2479

January 23, 1991

Job No.: 59 10813 Sample ID:
Date Rec'd: December 14, 1990 RCW-4
Temp 34.1°C
Date Sampled: December 14, 1990 Flow 0.3/54
pH 7.78
Sampled By: RCW Cond 688

Utah Power and Light Co.
P.0. Box 1005
Huntington UT 84528

Time Sampled 11:35 hr.
Time Rec'd 16:00 hr.

WATER ANALYSIS

Aluminum 0.01¢ mg/1 Chromium 0.02¢ mg/l
01-11-91 12:00 hr. 01-11-91 12:00 hr.
Alk., Bicarbonate 461 mg/1 HCO3 Conductivity 750 umhos/cm
01-08-91 14:00 hr. 01-11-91 12:00 hr.
Alk., Carbonate 1< mg/1 CaCo03 Copper 0.010< mg/1
01-08-91 14:00 hr. 01-11-91 12:00 hr.
Alk., Total 378 mg/1 CaCO3 Fluoride 0.16 mg/1
01-08-91 14:00 hr. 01-11-91 12:00 hr.
Arsenic 0.006 mg/1 Hardness, Total 505 mg/1l CaC03
01-11-31 12:00 hr.
Anions, Total 10.87 meq/1 Iron 0.04 mg/1
01-11-91 09:30 hr.
Barium 0.04 mg/1 Iron, Dissolved 0.03 mg/1
01-11-91 12:00 hr. 01-11-91 09:30 hr.
Boron 0.16 mg/1 Lead 0.050¢ mg/1
01-09-91 13:00 hr. 01-11-91 09:30 hr.
Cadmium 0.002¢< mg/1 Magnesium 67.20 mg/1
01-09-91 13:00 hr. 01-11-91 09:30 hr.
Calcium 91.3 mg/1 Manganese 0.01¢ mg/1
01-11-91 12:00 hr. 01-11-91 09:30 hr.
Cations, Total 11.55 meq/1 Mercury 0.002¢ mg/l
01-09-91 09:30 hr.
Chloride 20.0 mg/1 Molybdenum 0.10< mg/1
12-31-90 09:30 hr. 01-11-91 12:00 hr.

ANALYST: é\\ N SJQ%\:}C‘

\‘.\,.-

Respectfully submitted, ;
COMMERCIAL TESTING: ENGINEE

Va8

Manager, Huntington Laboratory
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINCIS 60148 « (708) 953-9300 %Y

COMMERCIAL TESTING & ENGINEERING CO. ﬁ(ﬁ/

Member of the SGS Group (Societe’ Generale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 653-2311

FAX: (801) 653-2479

January 23, 1991

Job No.: 59 10813 Sample ID:
Date Rec'd: December 14, 1990 RC¥W-4
Temp 34.1°C
Date Sampled: December 14, 1990 Flow 0.3/54
pH 7.78
Sampled By: RCW Cond 688

Utah Power and Light Co.

P.0. Box 1005

Huntington UT 84528

Time Sampled 11:35 hr.
Time Rec'd 16:00 hr.

WATER ANALYSIS

Nickel 0.02¢ mg/1 Selenium 0.002¢ mg/1
01-11-91 12:00 hr. 01-02-91 09:00 hr.
Nitrogen, Ammonia 0.11 mg/1 Sodium 32.81 mg/1
01-02-91 11:00 hr. 01-11-91 09:30 hr.
Nitrogen, Nitrate 0.01¢ mg/l Solids, Dissolved 511.0 mg/l
12-17-90 10:00 hr. 12-18-90 09:00 hr.
Nitrogen, Nitrite 0.01¢ mg/1 Solids, Settleable .5¢ mg/l
12-17-90 10:00 hr. 12-21-90 15:45 hr.
0il and Grease 2.1 mg/1 Solids, Suspended 2.0 mg/1
12-28-90 09:00 hr. 12-18-90 09:00 hr.
Oxygen, Dissolved 7.2 mg/1 Sulfate 140.0 mg/1
12-14-90 16:20 hr. 01-17-91 10:00 hr.
pH 8.25 Units Sulfide 23.00 mg/1
12-14-90 16:15 hr. 01-17-91 14:00 hr.
Potassium 2.54 mg/1 Zinc 0.01 mg/1
01-11-91 09:30 hr. 01-11-91 12:00 hr.

ANALYST: /j:\ %\3 %k%%\@@

MINING DIV

COMMERCIAL TESTING & ENGE&E-'}!NQ ch? =

Respectfuily submitted,

W U

Manager, Huntington Laboratory



DISCHARGE (GPM)

COTTONWOOD CANYON CREEK @ USGS FLUME

Drainage Recession Curve Study

7000

6000

5000

4000

3000

2000

1000

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

MONTHS
0o 1985 + 1986 & 1987
A 1988 X 1989 v 1990



N
=
a
Q
Nt
LJ
O
@
<
T
O
0
0

3500

3000

2500

2000

1500

1000

500

0

GRIMES WASH — RIGHT FORK ABOVE MINE

Drainage Recession Curve Study

- F:QEFFF—FJI
JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC
MONTHS
O 1985 + 1986 o 1987
A 1988 X 1989 v 1990




DISCHARGE (GPM)

@ @
GRIMES WASH — LEFT FORK ABOVE MINE

Drainage Recession Curve Study

700

o600

500

400

300

200

100

JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC

MONTHS
o 1985 + 1986 & 1987
A 1988 X 1989 v 1990



-
=
a
O
N
L
O
4
<
T
Q
%
Q

3400
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000

800

600

400

200

GRIMES WASH — BELOW MINE

Drainage Recession Curve Study

JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC

MONTHS
O 1985 + 1986 & 1987
A 1988 X 1989 v 1990




:TI COMMERCIAL TESTING & ENGINEERING CO. Y

GENERAL OFFICES: 1919 SOUTHHIGHLAND AVE., SUITE 210-8, LOMBARD, ILUNOIS 80148 ¢ (312) 953-9300 X 7
SINCE 1908 Member of the SGS Group (Sociéte’ Generale de Surveiliancs)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
. March 20, 1990 TELEPHONE: {801) 653-2311
Job No.: 59 10300 Sample ID: UPRSL
Date Rec'd: March 5, 1990 GRIMES WASH BELOW THE MINE
Temperature 35 degrees
Date Sampled: March 6, 1990 Flow 65.0 gr
Rec"d 0900 hr,
Sanpled By: UPSL Sanpled 1520 hr.
Utah Fower and Light Co. PRETRTTEIRTST AT ] TSI
TATPINEIS F L AL AR EIR
P.O. Box 1005 . et AN
Huntington UT 84528 IR Tl

STARASIARIC =

WATER ANALYSIS

Acidity 8 /1 CaCto3d Iron, Dissolved 0.07 g/l
03-08-90 1300 hr. § 03-13-90 1400 hr.

Alk., Bicarbonate 366 mg/1 HCO3 Magnesium 78.50 mg/1
. 03-08-30 1100 hr. 03-13-90 1345 hr.

Alk., Carbonate Ik m=/1 CaCo3 Manganese 0.04 g/l
(3-08-90 1100 hr. 03-13-90 1415 hr.

Alk., Total 300 mg/1 CaCO3 0Oil and Grease 1.1 mg/1
03-08-90 1100 hr. (3-13-90 1330 hr.

Anions, Total 36.30 meq/1 Oxy@en, Dissolved 9.0 mg/1
03-06-g0 1100 hr.

Caloium 150.4 g/l H 8.15 Units
03-13-80 1330 hr. 03-06-90 1035 hr.

Cations, Total 36.27 meq/1 Potasslan 5.60 me/1
03-13-80 1315 hr.

Chloride 900.0 e/l Sodivrm 513.50 na/1
03-16-80 1600 hr. 03-13-90 1300 hr.

Conductivity 3900 urhos /ot Solids, Dissolved 1981.0 me/1
03-07-380 0945 hr. 03-08-90 1520 hr.

Hardness, Total 703 g/l CaCo3 S0lids, Settleable 0.5« ma/1
03-06-80 1000. hr.

Iron 0.19 /1 Solids, Susperded 16.0 /1
03-13-380 1400 hr. 03-08-90 1520 hr.

Sulfate 250, 0 mg/1

03-08-90 1405 hr.

Respectfully submitted,

ANALYST: /O : \_ZAGJM
U COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 ¢ (312) 963-8300

c"i COMMERCIAL TESTING & ENGINEERING CO. 1

UNCE 1908 Member of the SGS Group (Socidte Geherale de Surveiliance) i—

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

June 12‘ 1990 TELEPHONE: (801) 853-2311
Job No.: 53 10426 Sample ID: UPSL
Date Rec'd: June 6, 1990 GRIMES WASH BELOW THE MINE
Temperature 57 degrees
Date Smmpled: June 6, 1990 Flow 580 gpmn
Rec’d 1555 hr.
narpled By: UBSL : Sanpled 1040 hr.
FIELD MEASUREMENTS
pH 7.79
Utah Power and Light Co. Conductivity 1150
P.0O. Box 1005
Huntington UT 84528
WATER ANALYSIS
Acidity ¢] mg/1 CaCo3 Iron, Dissolved 0.03 /1
06-11-90 1300 hr. 06-07-90 1430 hr.
Alk. , Bicartonate 371 mg/1 HCO3 Magnesium 89,40 mg/1
06-11-90 1130 hr. 06-07-80 1415 hr.
Alk,, Carbonate 1< mg/1 CaCo3 Manganese 0.04 rg/1
06-11-90 1130 hr. 06-07-90 1500 hr.
Alk. , Total 304 mg/1 CaCO3 0il and Grease 1.0« mg/1
06-11-80 1130 hr. 06-12-90  1Q30 hr.
Anions, Total 22.45 meq/1 Oxygen, Dissolved 5.5 mg/1
06-06-90 1620 hr.
Caloiuom 222.9 /1 oH 8.20 Units
06-07-30 1400 hr. 06-06-80 1600 hr
Cations, Total 22.68 meq /1 Potazsium 3.22 /1
| 06-07-90 1530 hr.
Chloride 140.0 mng/1 Sodium 95.90 ng/1
06-11-30 1430 hr. 06-07-80 1515 hr.
Concuctivity 1200 urabos /o1 oolide, Dizsclved 903.0 /1
06-07-30 1150 hr. 06-11-80 1600 hr.
Hardness, Total 925 mg/1 CaCO3 oolids, Settleable 2.0 ng/1
06-07-30 1030 hr.
Iron 0.15 ma/1 b0llds, Suspended 3.0 g/l
06-07-30 1430 hr. 06-11-30 1600 hr.
Sulfate 600.0 mg/1

06-12-90 1100 he.

TSR AR T
ANALYST: /O \iﬂ@é’ﬂ/ i NS 4

Respectfully submitted, o
COMMERCIAL TESTING & ENGINEEHING Co. .

W

f
Original Copy Watermarked . FRI AN PLEER I 1 A
gFc>r Yo&yProlectionr Manager. Huntington Laboratory 2’ T )' H1CE

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

R



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-8. LOMBARD, ILLINOIS 60148 ¢ {312)953-9300

‘E COMMERCIALTESTING & ENGINEERING CO.
| &

S#CE ‘908 Member of the SGS Group (Socwte’ Generale de Surveillance)
PLEASE ADORESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
Sep’oember 17, 1990 TELEPHONE: (801) 853-2311
B Job No.: 69 10589 Sanple ID: UF&L
Date Rec d: September 7, 1990 GRIMES WASH BELOW THE MINE
Terperatire 68 degrees
Date Sampled: September 7, 1990 Flow 50.0 gpm
Rec'd 1600 hr.
Sanpled By: UESL Sempled 1135 hr.

Hah Power =arnd Light Co.
P.0O. Box 1005
Hmntington UT 84528

‘ WATER ANALYSIS
Acidity 7 me/1 CaCo3 Iron, Dissolved 0.02¢ mz/l
09-13-90 0900 hr. 09-12-90 1045 hr.
Alk, , Bicarbonate 340 ms/1 HCO3 Magnesium 76,40 me/1
08-12-80 1100 hr. 09-12-90 1020 hr.
Alk. , Carbonate Ik mg/1 CaCo3 Manganese 0.02¢ mg/1
09-12-80 1100 hr. 09-12-90 1100 hr.
Alk., Total 279 /1 CaCO3 0il and Grease 1. mg/l
02-12-90 1100 hr. (09-10-90 1420 hr.
Anions, Total 17.58 neq/1 Oxygen, Dissolved 5.9 me/1
09-07-90 1715 hr.
Calcivm 132.8 /1 pH 8.10 Unite
09-12-90 1000 hr. 09-07-90 1700 hr.
Caticns, Total 17.38 e/l Fotassivm 1.26 m/1
09-12-90 1145 hr.
Chloride 126.0 /1 Sadivm 103.60 e/l
09-12-90 15320 hr. 9-12-80 1130 hr.
Corchactivity 1250 urehns /ot Solide, Dissolved 1071.0 e/l
09-11-90 1100 hr. 09-13-80 1630 hr.
Hexrdness, Total 646 e/l CeCO3 Solids, Settlesble 0.50 <« mg/l
09-07-90 1700 hr.
Iron 0, 13 we/1 Solids, Suspended 1.0< mag/l
09-12-90 1045 hr. 09-13-90 1630 hr.
sulfute 410.0 g/l
‘ 09-13-90 1300 hr.

Respectfully submitted, - ——~ . - ..,
COMMERCIAL TESTING & ENGINEERING 8.

CaNZE

ANALYST: /O : \—ij
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 * (708} 953-9300

SINCE 1908

Job No.: 59 10818

Date Rec'd: December 17, 1990
Date Sampled: December 17, 1990
Sampled By: UP&L

Utah Power and Light Co.
P.0. Box 1005

Huntington UT 84528

Member of the SGS Group (Societe Generals de Surverliance)

-
/‘

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 653-2311

FAX: (801) 653-2479

January 29, 1991

Sample ID: Utah Power and Light Co.

WILBERG BELOW MINE

¥MRO3

FLOW 12 GPM

Temperature 41.9 Degrees

Rec'd 1600 hr.

Sampled 1300 hr.
FIELD MEASUREMENTS
pH 7.45
Conductivity 4084

WATER ANALYSIS

Acidity 1¢ mg/l CaCo03
01-24-91 13:00 hr.
Alk., Bicarbonate 486 mg/1l HCO3
01-08-91 14:00 hr.
Alk., Carbonate 1< mg/1 CaCo3
01-08-91 14:00 hr.
Alk., Total 399 mg/1 CaCo3
01-08-91 14:00 hr.
Anions, Total 56.99 meq/1
Calcium 272.3 mg/1
01-11-91 14:00 hr.
Cations, Total 54.59 meq/1
Chloride 1450.0 mg/1
01-29-91 14:30 hr.
Conductivity 3900 umhos/cm
01-11-91 13:12 hr.
Hardness, Total 1043 mg/1 CaCo3
Iron 0.13 mg/1
01-11-91 14:00 hr.

ANALYST: C'R B‘\O S‘k%‘%?b

Iron, Dissolved 0.13 mg/1
01-11-91 14:06 hr.
Magnesium 88.10 mg/1
01-11-91 14:00 hr.
Manganese 0.06 mg/1
01-11-91 14:00 hr.
0il and Grease 1.0¢  mg/1
12-28-90 10:30 hr.
Oxygen, Dissolved 6.0 mg/1
12-17-90 16:15 hr.
pH 8.20 Units :
12-17-90 16:20 hr.
Potassium 8.00 ng/l
01-11-91 14:00 hr.
Sodium 780.00 mg/1
01-11-91 14:00 hr.
Solids, Dissolved 2827.0 mg/1
01-24-91 08:00 hr.
Solids, Suspended 13.0 mg/1
01-24-91 08:00 hr.
Sulfate

01-24-91

', 'p .
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Respectfully submitted, - 1..' S E 19 I -
COMMERCIAL TESTING & ENGINEERING CO.

L/Li? C/({ﬂ MINING DiV.

_ FIELDOFF =
Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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= Equivalent Unit
Equivalent Weight a

{" = 5 Equivalent Units

Equivalent Weights

Mg 12.16 (Magnesium)
Ca 2004 (Caicium)
Na 23.00 (Sodium)
K 3910 (Potassium)
Sog 4803 (Sulfate)

CaCOz 100.1 (Total Alkalinity)

Cl 35.46 (Chloride)

10
EQUIVALENT UNITS




FLAGSTAFF LIMESTONE

SHEBA SP. SHEBA SP.
07-02-90 10-10-90
T T T T T T T T T v —_T-TrTTr T T T T T T T T T T T T ]
79-35
07-02-90

T 1 1 1T 1T 1T 7T ¢ i T 1. 1 ¢v 1T T3 7 1



NORTH HORN FORMATION

B9-61 89-61
07-02-%0 10-10-90
-
||||||||| T 1 17 1 7T T A Y T T T T T T T T T 17 T LR R
89-66
07-02-90
4
4
-4
T 7T T 1 T 1 1 ¥ ¥ T T 1 T T ] AL




NORTH HORN FORMATION
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NORTH HORN FORMATION
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NORTH HORN FORMATION
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NORTH HORN FORMATION
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NORTH HORN FORMATION
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NORTH HORN FORMATION
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PRICE RIVER FORMATION
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, iLLINOIS 60148 * (312) 853-9300

Cth COMMERCIAL TESTING & ENGINEERING CO. Q\?/

‘mc! 1908 Member of the SG8 Group (Socks' Gehetale de Survellance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
July 12, 1990 TELEPHONE: (801) 853-2311
Job No.: 58 10481 Sample 1D UF&L
Date Rec'd: July 3, 1980 ELK SERINGS
Tenperature 39 degrees
Date Sampled: July 2, 1390 Flow 130.8 gp
Rec"d 1000 gpin
sanpled By: UF&L Sampled 1305 hr.,
FIELD MEASUREMENTS
pH 8.24
tah Fower and Light Co. Conductivity 337

F.0. Box 1005
Huntington Ul 34528

WATER ANALYSIS

Alk, , Bicarbonate 364 mg/1 HCO3 Iron 0.03 mg/1
. a7-10-80 g7-12-980
Alk., Carbonate 1< mg/1 CaCl3 Magnesium 25.10 m/1
07-10-80 07-12-90
Alk, , Total 298 mg/1 CaCll Manganese 0,01« mg/1
07-10-80 07-12-80
Anions, Total 7.67 meq/1 Oxygen, Dissolved 6.9 mz/1
07-03-90
- Caleium 109.2 /L rH 7.80 Unite
07-12-890 07-03-390
Cations, Total 7.64 med/1 Potassiam 0.10 m/1
07-12-390
Chloride 10.0 /1 pod i 2.78 g/l
07-10-249 07-12-390
Conduativity 475 wrahos /Cli Solidsg, Dissolved  229.0 e/1
(7 -10-90 07-11-90
Hardness, Totsl 376 g/l CaCo3 Solide, Suepended 1.0« ng/1
(_;7 11-390
sulfats 75.0 e/l
07-12-90 ST Sl
e [ A B
o Yol
¢ -
S i

A TR RS RIS

ANALYST: -wﬂé\——-——— Tty T w'_‘ “tes e
Respectfully submitted, ' Tt

COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 80148 ¢ (312) §53-9300 ‘\v

-

CTE COMMERCIAL TESTING & ENGINEERING CO. \

A4

INCE 1908 Member of the SGS Group (Socid Gehelale de Survelilence) i

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

July 12, 1990 TELEPHONE: (801) 853-2311

Job No.: 53 10482 Sample ID: UP&L
Date Rec'd: July 3, 1990 SHEBA SFRINGS
Tenperature 41 degrees
Date Sampled: July 2, 1990 Flow 8.1 gpn
Rec'd 1000 gpm
Sampledd By: UF&aL canpled 1010 hr.
FIELD MEASURKMEN{:Z
pH 7.4
Utah Power and Light Co. Conductivity 308

F.O. Box 1005
Huntington Ul 34528

WATER ANALYSIS

Alk., Bicarbonate 328 mg/1 HCO3 Iron 0.13 mg/1
07-10-90 07-12-90
Alk. , Carbonate 1« /1 CaCO3 Magnesium 8.90 12/1
07-10-90 07-12-390 .
Alk., Total 269 mg/1 CaCo3 Manganese 0.01« mg/1
07-10-90 07-12-30
Anions, Total 6. 09 meq/1 Oxygen, Dissolved 6.7 meg/1
07-03-90
Calcium 108. 2 g/l H 7.30 Unite
O7-12-20 07-03-90
Caticonz, Total 8,28 meg /1 Poteesium 0.16 /1
07-12-80
Chloride 15.0 g/l Sodium 2. 07 g/l
07-10-30 a7-12-90
Conductivity 410 wnhos /Cro Solids, Dissolved 212.0 e/l
07-10-90 07-11-80
Hardness, Total 303 g/l CaCO3 oolids, Suspended 6.0 /1
- 07-11-90
Sulfate 20.0 g/l
07-12-90

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. {} 1Y/

ANALYST: _QM m
/

Moy CERILE
Origina! Copy Watermarked

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .. SUITE 210-8,. LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300

COMMERCIAL TESTING & ENGiNEERING Co. \\W
VA

Ik

. INCE 1808 Member of the SGS Group (Socidhe Gehetaie de Burveiience)
PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

July 13, 1990 TELEPHONE: (801) 653-2311

Job No, o &6 10433 Sanple ID: URSL
Date Rec o July 5, 1930 EMS TEDS
Tenperature 52 degrecs
Date Sanpled:  July 3, 1890 Flow 13.0 gpm
Rec"d 0800 hr.
Saupled By: UES Szupled 1140 hr.

FIRLD MEASUREMENTS

pH 7.59

Utah Power and Light Co. Conductivity 435
P.0O. Box 1005

Huntington UT 84528

WATER ANALYSIS

Alk., Bicarbonate 353 me /1 HCO3 Iron 0.30 mz/1
. 07-10-80 09:50 hr. 07-09-30 13:15 hr.
Alk. , Carbonate 1< mg/1 CaCO3 Magnesium 21.80 ma/1
07-10-90 9:50 hr. 07-09-90 13:15 hr.
Alk., Total 289 mg/1 CaCO3 Manganese 0.01 meg/1
07-10-30 9:50 hr. 07-09-90 13:45 hr.
Andon=, Total 8.02 meq/1 Oxygen, Dis=zolved 7.7 /1
07-05-90 17:00 hr.
Calciwa 120.0 /1 rH 7.60 Unite
07-05-30 13:00 hr. 07-05-80 16:45 hr.
Cations, Total 8.08 1eq/1 Potassium 0.00¢ e/l '
“ 07-03-80 14:15 hr,
Clioride 10.0 me/1 Sodivm 6.71 e /1
07-10-20 15:45 hr. 07-09-90 14:00 hr.
Conductivity 450 wnhios /Cin Solids, Dissolved 271.0 /1
U7-10-30 13:25 hr. 07-12-90 16:30 hr.
Hordonsss, Totsl 3849 e/l CalCO3 solids, Suspended 1.0 me /1
07-12-90 16:30 hr.
Sulfate 100.0 /1
07-12-80 14:30 hr.
| )
‘ S etals ‘
ANALYST: T T

Respectfully submitted,

e

COMMERCIAL TESTING & ENGINEERING CO..

V4

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

T S
ILE

SAERY

Qriginal Copy Watermarked
For Your Protection

F-465
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GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 80148 * (312) 963-9300 4

COMMERCIAL TESTING & ENGINEERING CO.E(V/
/

24| N

SINCE 1908 Member of the SGS Group {Socidhe Geherals de Survelliance)

PLEASE ADDRESS ALL OORRESPONDEQTO:
P.0. BOX 1020, HUNTINGTON, UT 84528

July 13, 1990 TELEPHONE: (801) 863-2311

Job No.: L9 10492 Sauiple ID: UBSL

Date Rec'd: July 5, 1980 EMS 79-2

‘ Tenperature 47 degries

Flow rone

Rec'd 0800 hr.

Sanpled 1435 hr.

FIELD MEASUREMENTS

pH 7.5
Conductivity 486

Date Sanpled:  July 3, 19390

Sampled By: UESL
Utah Fower and Light Co.

F.O. Box 1005
Hatington UT 54523

WATER ANALYSIS

Alk, , Blecarbonate 409 ng/1 HCO3 Iron 0.28 me/1

07-10-80 09:50 hr. 07-08-80 13:30

Alk., Carbonate 1< mg/1 CaCo3 Magniesium 23.90 mg/1

07-10-90 09:50 hr. (7-08-80 13:15

Alk, , Total 335 mg/1 CaCl3 Manganese 0.01< m/1
07-10-80 09:50 hr. 07-09-80 13:45 hr.

Anions, Total 7.72 meq/1 Oxyaen, Di=asolved 7.0 mz/1
07~-05-30 17:00 hr.

Calcivm 109.0 /1 pH 7.30 Units
07-03-20 13:00 hr. 07-05-80 16:45 hr.

Cationz. Total 7.95 neq/1 Fotassium 0.11 /1
07-09-30 14:15 hr.

Chloride 5.0 me/1 Sodivin 12.60 mg/1
(7-10-320 15:45 hr. a7-09-90 14:00 hr.

Conductivity 550 wrahos /ot Solids, Dissolved  317.0 re/1
07-10-90 13:25 hr. 07-12-390 16:30 hr.

Herdness, Total 371 e/l CaCo3 Solide, Suspendedd 1.0« ng /1
07-12-30 16:30 hr.

oulfnte 50.0 /1
u7-12-30 14:30 hr.

AN ALYST%“’.A‘&&A—_

Respectfully submitted, '] 1 {1 1771
COMMERCIAL TESTING & ENGINEERING CO.

I U(/ PANREN
[ j‘r“rl‘_

Original Copy Watermarked

For Your Protection Manager, Huntington Laboratory -

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F.465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 80148 ¢ (312) 953-98300

c E COMMERCIAL TESTING & ENGINEERING CO.

T

‘/
. WNCE 1908 Member of the SGS Group (Sociks Gehelale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
July 13, 1990 TELEPHONE: (801) 853-2311
Job No.: by 10483 Sample 1ID: UP&L
Date Rec'd: July 3, 1890 EM3 70-10
Tewperature 46 degrees
Date Sanpled: July 2, 1990 Flow 10.2 gpm
Rec d 1000 gpia
Sanpled By: UR&SL Sampled 0245 hr.
FIELD MEASUREME
rH 8.08
Utah Power znd Light Co. Conductivity 3893

P.O. Box 1005
Huntington UT 84528

WATER ANALYSIS

Alk, . Bicarlonate 362 m2/1 HCO3 Iron 0. 02¢ mg/1
07-10-80 09:50 hr. 07-09-90 13:30

‘ Alk. ., Carbonate 1k mg/1 CaCO3 Magnesium 24.40 me/1
07-10-90 09:50 hr. 07-09-80 13:15

Alk. . Total 297 meg/1 CaCO3 Manganese 0.0 mz/1
07-10-90 09:50 hr. 07-09-90 13:45

Anions, Total 7.37 m=q/1 Oxygen, Dissolved 6.9 mz/1
07-03-90 17:15

Calcaium '105.3 g /1 pH | 7.60 Inite
07-09-30 13:00 hr. 07-03-90 16:15
Cations, Total 7.42 eq /1 Potassium 0.12 e /1
07-09-90 14:15

Cricrids 15.0 /1 Sodivm 3.43 g /1
07-10-30 15:45 hr. 07-09-90 14:00
Conductivity 500 wahos /ot oolids, Dissolved  211.0 /1
07~ 10~40 13:25 hr. 07-12-90 16:30
Herdness, Total 363 g/l CaCo3 Solids, Sugrended 3.0 e/l
07-12-390 16:30

oulfate 55.0 /1
07-12-80 14:30

PMA_LYST:QM < ng | T o

Respectfully submitted, -
COMMERCIAL TESTING & ENGINEERING CO.

i’ \lr. e
,"‘o" ‘,'.-*L:
Original Copy Watermarked Manager, Hunuﬂgm Laborat

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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/

COMMERCIAL TESTING & ENGINEERING CO. “J//

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 80148 ¢ (312) 983-9300 |

M

SINCE 1908

Job No.: &9

Date Rec'd: July 3,

Date Sampled:

Sanpled By UL&L

10484

A
v

Member of the SGS Group (Sociés' Geherale de Survelance) ‘

1890

July &£, 1990

Utah Power and Light Co.

P.O. Box 1005

Huntington UT 84523

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

July 13, 1990 TELEPHONE: (801) 853-2311

Sanple ID: UP&L

EM5 79-15

Tenperature 44 degrees

Flow 3.2 gp

Rec"d 1000 gpu

banpled 1420 hr.

FIELD MEASUREMENTS

pH 8.24
Conductivity 415

WATER ANALYSIS

Alk, , Bicarbonate 412 mg/1 HOO3 Iron 0. 02« mz/1
07-10-90 09:50 hr. 07-09-90 13:30 hr.
Alk. . Carbonate ITe mz/1 CaCl3 Magne=ium 24.20 mg/1
07-10-90 09:50 hr. (7-09-90 13:15 hr.
Alk., Total 338 mz/1 Calo3 Manganese U.01« /1
07-10-90 09:50 hr. 07-09-90 13:45 hr.
Anions, Total T.92 meq/1 Oxygen, Diasolved 6.7 mz/1
07-03-90 17:15 hr.
Calcium 113.0 e/l eH 7.50 Unite
O7-05-20 13:00 hr. 07-03-90 16:15 hr.
Cations, Total 7.80 meq/l Potassium 0.14 /1
07-08-30 14:15 hr.
Chloride 10.0 /1 Sodiam 3.75 /1
07~ 10-20 15:45 hr. 07-09-90 14:00 hr.
Conductivity 506 wihes /o solide, Dissolved  276.0 mna/l
07~ 10-44 13:25 hr. U7T~12-90 16:30 hr.
Hordness, Tornl 382 me/1 CaCos Z0olids, Suspended 2.0 me/l
07-12-90 16:30 hr.
sulfate 50.0 e /1
07-1&-90 14:30 hr.
b ‘ :
i
Cooup1n nac

ANALYST: Om AT
Z

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. !
Ly e Y

(o T TN T
(./U (/tx{ =R LR S

Manager, Huntington Labofatory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Originat Copy Watermarked
For Your Protection



Member of the SGS Group (Socidhe Gehstale de Surveiliance)

| c I COMMERCIAL TESTING & ENGINEERING CO. -
.i )

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 953-8300
‘ SINCE 1908

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

July 13, 1940 TELEPHONE: (801) 853-2311

Job No.: 59 10495 Szumple ID: UPSL

Dete Rec’d: July 5, 1830 El5 79-28

Tenperature 47 degreeg
Date Sampled: July 3, 1890 Flow 1.8 gpn

Rec'd 0800 hr.

Saupled By: UPSL Sarmpled 1110 hr.
FIELD MEASUREMENTS

1 pH 7.31

ANALYST: MM—
° <

Original Copy Watermarked
For Your Protection

F-465

; Utah Power aznd Light Co. Conductivity 582
B F.O. Box 1005
4 Huntington UT 84528
WATER ANALYSIS
Alk. . Bicarbonate me /1 HCO3 Manganese 0.01« mg/1
07-10-30 09:50 hr. 07-09-90 13:45 hr.
‘ Alk. . Carbonate me /1 CaC03 OUxygen, Dissolved 7.2 mg/1
{7-10-90 09:50 hr. 07-05-90 17:00 hr.
Alk. , Total mz/1 CaC03 7.30 Units
07-10-40 09:50 hr. 07-05-80 16:45 hr.
Caleium /1 Fotazasium 1.01 mz/1
07-09-90 13:00 hr. 07-09-90 14:15 hr.
Cations, Total meq/1 Sodium 19.37 mz/1
07-09-90 14:00 hr.
Conduaativity wnbxos /cn Solids, Dissolved  438.0 e /1
07-10-324 13:25 hr. 07-12-80 16:30 hr.
Hardness, Total 3 meg/1 CaCo3 Solide, Suspended 15.0 g/l
07-12-90 16:30 hr.
Iron 35 e/l Sulfate 175. 0 /1
07-03-30 13:30 hr. 07-12-30 14:30 hr.
Magnsasium 243.20 m= /1
07 -0g-1510 13:15 hr.
Ty
t 2
e ' i(

Respecttully submitted, " -
COMMERCIAL TESTING & ENGINEERING CO.} {J|\!

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .. SUITE 210-8, LOMBARD, ILLINOIS 80148 ® (312) 953-8300

£ i COMMERCIAL TESTING & ENGINEERING CO. ‘J/

JINCE 1908 Member of the SGS Group (Socidte’ Gehelale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
Jul_V 13’ 1990 TELEPHONE: (801) 653-2311
Job Ho.: BY 10498 Sanple ID: UPSL
Date Rec'd: July 5, 18990 EMs 79-29
Temperature 47 degreey
Date Sampled: Jualy 3, 1990 Flow 1.3 gpm
Rec"d 0800 hr.
Sanpled Byv: UERSL Sanpled 1050 hr.
FIELD MEASUREMENTS
H 7.72
Utah Power znd Light Co. Conductivity 487

P.O. Box 1005
Huntington UT 84528

WATER ANALYSIS

Alk., Bicarbonate 405 mz/1 HCO3 Iron 0.25 me/1
07-10-90 09:50 hr. a7-08-90 13:30
Alk., Carbonate 1< mg/1 CaCl3 Magnesium 36.60 mz/1
07-10-90 09:50 hr. (7-08-80 13:15
Alk. . Total 332 mz/1 CaCO3 Manganese 0.01« mg/1
07-10-40 09:50 hr. 07-09-90 13:45 hr.
Anionz, Total 7.91 meq/1 Oxyagen, Dissolved 7.1 /1
07-05-90 17:00 hr.
Calcium 67.3 g/l pH 7.40 Undts
07-09-90 13:00 hr. 07-05-90 16:45 hr.
Cations, Total 7.84 ea/1 Foteassiom 0. 00 e/l
07-09-80 14:15 hr.
Chiloride 25.0 g/l sodiam 34,30 /1
07-10-430 15:45 hr. 07-03-20 14:00 hr.
Conductivity 500 s /o solids, Dlesolved 3340 e/l
07-10-40 13:25 hr. 7-12-90 16:30 hr.
Hardness, Total 314 me/1 CalCls3 Sollds, Suspended 2.0 i /1
07-12-90 16:30 hr.
Hulfate 35.0 /1
07-12-90 14:30 hr.
v ! ‘; : H
L Vi
b S
. :\ i
UL 0 nc0
IE‘J_L a2 o W J
Respectfully submitted, At 4 "‘!"

COMMERCIAL TESTING & ENGINEERING CO B r-"

I =
Original Copy Watermarked

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACIUTIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 * (312) §53.9300 /

‘ SINCE 1908

Job No.: 59 10435
Date Rec'd: July 3, 1980
July

UESL

Date Baugpled: 2, 1930

Danpled By:
Utah Power =nd Light Co.

P. 0. Box 1005
Huntington UT 84528

Member of the SGS Group (Sociks Gehekale de Burvellance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

July 13, 1990 TELEPHONE: (801) 853-2311

Lample ID: UPSL

EM3 79-35

Tenperature 45 degrees

Flow 1.9 @pa

Rec'd 1000 g

canpled 1345 hr,

FIELD MEASUREMENTS

pH 8.46
Conductivity 339

WATER ANALYSIS

Alk, , Bicarbonate 355 mg/1 HCO3
: ‘ 07-10-30 09:50 hr.
: Alk., Carbonats 1< mg /1 CaCO3
: 07-10-80 09:50 hr.
Alk. . Total 291 meg/1 CaCo3
07-10-80 09:50 hr.
Anions, Total 8.58 meq/1
Calcivi 140.0 e/l
07-02-99 13:00 hr.
Cations, Total 8.54 neq/1
Chloride 10.0 e/l
07-10-80 15:45 hr.
Conductivity 425 urhos; /CIn
Q7-10-90 13:25 hr.
Hrrdness, Total 421 ma/1 CaCo3

ANALTET ;Q/,A e R oricin

Original Copy Watermarked
For Your Protection

Iron 0.34 mz/1
07-09-20 13:30 hr.
Magnesium 17.40 mg/1
07-09-90 13:15 hr,
Manganese 0,03 mZ/1
07-09-30 13:45 hr.
Oxygen, Dissolved 6.7 mg/1
07-03-90 17:15 hr.
H 7.70 Unite
07-03-90 16:15 hr.
Potessivm 0.13 /1
07-09-30 14:15 hr.
Sodivi 2.61 /1
07-03-30 14:00 hr.
oolids, Dissolved  258.0 ma/1
07-12-90 16:30 hr.
Solids, Suspernded 4.0 tl /1
(07-12-90 16:30 hr.
Sulfate 125. 0 /1
07-12-90 14:30 hr.

o tet s
KRN

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO

L -

Manager, Huntington Laboratory

\ ¢

-

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



INCE 1908 Member of the SGS Group (Socide’ Gehetale de Surveillence)

—Fr—
1‘ COMMERCIAL TESTING & ENGINEERING CO. ﬁ}//
c k GENERAL OFFICES: 1910 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 80148 ¢ (312) §63-9300 '}

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

July 13’ 1990 . TELEPHONE: (801) 853-2311
Job No,: 59 10434 Sauple ID: UPSL
Date Rec'd: July 5, 1990 EMS 79-38
Tenperature 47 degrees
Date Sampled:  July 3, 1990 Flow 7.8 gpmn
Fec'd 0800 hr.
Ranpled By: UFSL Sampled 1245 hr.
FIELD MEASUREMENTS
PH 7.28
Utah Power aznd Light Co. Corductivity 529
P.O. Box 1005
Huntington UT 84528
WATER ANALYSIS
Alk. . Blecartonate 471 mg/1 HCO3 Iron 0.34 mg/1
07-10-90 09:5Q hr. 07-09-90 13:30 hr.
Alk., Carbonate I mg/1 CaCO3 Magnesium 24.10 mg/1
U7-10-90 Q9:50 hr. 07-09-80 13:15 hr.
Alk., Total 386 mz/1 CaCO3 Manganese 0,01« mz/1
07-10-80 09:50 hr. 07-09-90 13:45 hr.
Anions, Total 3.86 m2q/1 Oxygen, Dissolved 7.8 me/1
07-05-90 17:00 hr.
Calcium 100.7 m/1 pH 7.60 Unite
07-02-30 13:00 hr. 07-05-30 16:45 hr.
Cationz, Total 9.12 eq /1 Poteasziumn 0.84 12/1
07-0%-90 14:15 hr.
Chloride 10.0 mg/1 Sodivm 43.64 va/1
07-10-20 13:25 hr. 07-02-390 14:00 hr.
Conductivity 800 unbos /ot colide, Dissolved 384.0 e/l
07-10-940 13:25 hr. 07-12-90 16:30 hr.
Heardnes=, Total 351 g/l CaCo3 oolids, Suspended 13.0 /1
07-12-90 16:30 hr.
sulfate 50.0 /1
07-12-80 14:30 hr.

- - B [t T
T, . R T AT

| A I AR (e
ANALYET:

Respectfully submitted, LR 1A

COMMERCIAL TESTING&ENGINEERING co. 7

V¥4 (/)(// e
Original Copy Watermarked

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH KIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 80148 » (312) 963-8300

N ¢
\r/
(VY

. BINCE 1908

Job No. s
Date Reco"ds
Date Sampled:

Sanpled Bv:

549 10496
July D,
July

UF&L

Member of the SGS Group (Socids’ Gehetale de Burvelance)

1990

3, 1980

Utah Power and Light Co.
F. Q. Box 1005
Huntington UT 84528

PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 853-2311

July 13, 1990

Sanple ID: UBSL

EMS 80-47

Tenperature 46 degrees

Flow 2.0 gpm

Rec:’d 0800 hr.

caurpled 1500 hr.

FIELD MEASUREMENT:

pH 7.73
Conductivity 510

WATER ANALYSIS

Alk. .,

Alk. ,

Bicartonate
(7-10-90
Carbonate

07-10- 90

Alk.,

Total

Q7~-10-90
Anions, Total

Calciuay

O7-0%-94
Cations, Totsl

Chloride

07-10-20
Concdluctivity

07-10-30
Herdness, Totsl

Originatl Copy Watermarked

For-Your Protection

F-465

467 mg/1 HCO3
09:50 hr.
1< mg/1 CaCl3
09:50 hr.
383 me/1 CaCl3
09:50 hr.
8.20 meq/1
100.2 wa/1
13:00 hr.
.40 e /1
15.0 /1
15:45 hr.
530 urabs /Cr
13:25 hr.
387 meg/l CaCo3

ENALYST: gw I oo

Iron 0.26 mg/1
7-09-90 13:30 hr.
Magnesium 33.10 me/1
07-09-90 13:45 hr.
Manganese Q. 01« m2/1
07-09-90 13:45 hr.
Oxygen. Dissolved 7.3 z/1
07-05-80 17:00 hr.
rH 7.90 Unite
07-05-90 16:45 hr.
Fotasainm 0.72 g /1
07-09-30 14:15 hr.
Sodivm 15,27 g/l
07-09-30 14:00 hr.
Solids, Dissolved  318.0 g/l
07-10-90 16:30 hr.
Solids, Suspended 15.0 < /1
07-10-30 16:30 hr.
Sulfate 15.0 1z /1
07-12-90 14:30 hr.
[ipra Nl 3 PR
o Sl
L R
& 'éfif
JUL 16 saer

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINOIS 80148 * (312) 963-9300

£,

COMMERCIAL TESTING & ENGINEERING CO. ;|
’.tb. )

R
NCE 1008 Member of the SGS Group (Bocidd Gehetale de Surveilance) v

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

July 13, 1890 TELEPHONE: (801) 853-2311

Job No.: b3 104386 Sample 1D: UPRL
Date Rec d: July 3, 1890 EM5 80-48
Temperatare 52 degreecg
Date Sanpled: July 2, 1930 Flow 0.13 gpu
Rec"d 1000 gpm
Sampled By: UESL Sampled 1045 hr.
FIELD MEASUREMENTS
pH 7.68
Utah Power and Light Co. Conductivity 506

F.0O. Box 1005
Hmtington UT 34528

WATER ANALYSIS

Alk. ., Bicarbonate 437 mg/1 HCO3 Iron 2.00 mz/1
07-10-80 . 09:50 hr. 07-09-90 13:30 hr.

Alk. . Carbonate 1< mg/1 CaCo3 Magnesium 32.20 me/1
- 07-10-80 09:50 hr. 07-09-90 13:15 hr.

Alk, ., Total 358 mg/1l CaCl3 Manganese . b0 /1
07-10-80 09:50 hr. 07-08-80 13:45 hr.

Anions, Total 10.27 meq/1 Oxygen. Dissolved 6.6 mz/1
07-03-90 17:15 hr.

Caloivm 147.7 e/l pH 8.10 Unita

07-09-90 13:30 hr. 07-03-90 16:15 hr.

Cations. Toial 10. 14 ea/l Potassivm G. 00« /1
: 07-09-90 14:15 hr.

Chloride 5.0 mg/1 Sodivrn 2.61 na/1
07-10-30 15:45 hr. 07-03-90 14:00 hr.

Corghactivity 505 unbos /2 solids, Dissolved 3250 /1
07-10-40 13:25 hr. 07-12-80 16:30 hr.

Hardness, Total 501 ng/1L CaC03 Solids, Suspended 45,0 /1
07-12-30 16:30 hr.

sulfate 150, 0 /1
U7-12-30 14:30 hr.

a ) vt - - ‘.nt’\,r
AI"IAL'I'C;IQMM__ JUL Tl
1.7

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO

J4 (,tj P e

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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Original Copy Watermarked
For Your Protection
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’ NCE 1908

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE ., SUITE 210-B, LOMBARD. ILLINOIS 80148 ¢ (312) 853-9300

Job No.: B4

Date Rec "d:

Date Sanpled:

Sanpled Dy:

July 5y
July 3,

ULl

Member of the SGS Group (Socikes’ Gehetale de Survellence)

1930

1990

Utah Power and Light Co.

F. 0.
Hoatington UT 54528

Box 1005

M
a\‘,‘/

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0O. BOX 1020, HUNTINGTON, UT 84528

July 13, 1990

seimple ID: URSL

EMs 82-52

Temperature 43 degrees

Flow 1.2 GPM

kec'd 0800 hr.

Sampled 1315 hr.

FIELD MEASURKEMENTS

vH 7.37
Conductivity 543

TELEPHONE: (801) 853-2311

WATER ANALYSIS

Alk. .,

., Bicarbonate

07-10-80

., Carbonate

17— 10~-40
Total
g7-10-80

Anions, Total

Calcim

Q7-02-20

Cetions, Totsl

Chloride

07-10-30

Conductivity

07-10-20

Herdness, Total

AMALYST: g :.‘d:h‘ﬁ)ﬂ.‘oq—

Original Copy Watermarked
For Your Protection

F-465

523 mg/1 HCO3

49:50 hr.
¢ mg/1 CaCl3
09:50 hr.
429 mg/1 CaCol
09:50 hr.
9.52 meq /1
110.3 /1
13:00 hr.
9.30 mea /1
15.0 me /1
15:45 hr.
625 unhos /cio
13:25 hr.

436 ng /1 CaCo3

Iron 0. 33 me/1
07-09-90 13:30
Magnesium 38. 90 Mz /1
07-09-390 13:15
Manganese 0.01 mz/1
07-09-80 13:45
Oxygen, Di=zsolved 7.5 mz/1
07-05-80 17:00
rH 7.60 Unlts
07-05-30 16:45
Fotassium 0.20 e/
07-02-90 14:15
Sodium 25,37 ma/1
07-09-90 14:00
solids, Dissolved 40800 /1
07-12-30 16:30
Solides, Suspended 2.0 /1
(07-12-90 16:30
oulfate 35,0 mg/1
07-12-90 14:30

i3
L
i.
vy 10 4500

I v

[N R S

Respectfully submitted,
COMMERCIAL TESTING & ENGIN_EERING’CQ. YL

T AN
UL (AR LD OFFICE

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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SINCE 1908

COMMERCIAL TESTING & ENGINEERING CO. y)/

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 80148 ¢ (312) 953-8300

Job No.: 63 10487

Member of the SGS Group (Socidtd’ Gehetale de Survelliance)

PLEASE ADDRESS ALL CORRESPONDE E TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

July 17, 1990 TELEPHONE: (801) 853-231%

Sample ID: UP&L

Date Rec'd: July 3, 1990 EMS 84-56
Tenperature 41 degrees
Date Sampled: July 2, 1890 Flow 1.0 gpm

Sampled By: UPSL

Utah Power and Light Co.
P.Q. Box 1005
Huntington UT 84528

Rec’d 1000 gpm
Sanpled 1555 hr.
FIELD MEASUREMENTS
pH 8.41
Conductivity 412

WATER ANALYSIS

Alk. , Bicarbonate 357 mg/1 HCO3 Iron 0.02< mg/1
07-10-90 , 09:50 hr. 07-09-90 - 13:30 hr.

Alk., Carbonate i< mg/1 CaCo3 Magnesium 42. 00 mg/1
07-10-90 09:50 hr. 07-09-80 13:15 hr.

Alk., Total 293 mg/1 CaCO3 Manganese 0.01< mg/1
07-10-90 09:50 hr. 07-08-90 13:45 hr.

Anions, Total 8.37 meq/1 Oxygen, Dissolved 6.9 mg/1
09:50 hr. 07-03-80 17:15 hr.

Calciam 85.9 /1 7.30 nite
07-09-930 13:00 hr. 07-03-90 16:15 hr.

Cations, Total 8.50 1meq/1 Potassium 0.03 /1
07-09-90 14:15 hr.

Chlorige 20.0 mg/1 Sodium 17.57 /1
07-10-20 15:45 hr. 07-09-90 14:00 hr.

Conductivity 530 wnhos /cm Solids, Dissolved 339.0 /1
07-10-90 13:25 hr. 07-12-80 16:30 hr.

Herdness, Total 387 mg/1 CaCO3 Solids, Suspended 3.0 g/l
07-12-30 16:30 hr.

Sulfate 100.0 /1
07-12-90 14:30 hr.

oy
. : f‘ f
JuL 1o
anartst: ) e ome Ko
0{ 7 Respectfully submitted, R .
COMMERCIAL " TESTING &ENGINEERING CO.

QNS
AL V‘/

Originai Copy Watermarked

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-B. LOMBARD, ILLINOIS 80148 ¢ (312) §53-8300

v

Job No.: 59

10500

Date Rec'd: July 5, 1990

Date Sampled:

Sampled By: UP&L

July 3, 1990

Utah Power and Light Co.

P.0. Box 1005

Huntington UT 84528

Member of the SGS Group (Socidid’ Gehetale de Burveliiance)

July 25, 1990

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

Sample ID: UP8L

EMS 8960

Temperature S1 degrees
Flow 3.20 gpm

Rec'd 0800 hr.

Sampled 1235 hr.
FIELD MEASUREMENTS

=g

7.36

Conductivity 589

TELEPHONE: (801) 853-2311

Aluminum
Q7-24-90
Alk., Bicarbonate
Q7-10-90
Alk., Carbonate
Q7-10-90
Alk., Total
Q7-10-90
Arsenic
Q7-20-90
fnions, Total

Barium
O7-24-30

Boron
07-18-90

Cadmium
O7-24-70

. Calcium

Q7-12-70
Cations, Total

Chloride
07-10-90

0.34
1400 hr.
498
0950 hr.

1<

0950 hr.
408

0950 hr.
0.002+

090Q hr.
9.92

0.33
1400 hr.
.14
0930 hr.
Q.002<
1030 hr.
118.3

1330 hr.

?.76

10.0
0930 hr.

WATER ANALYSIS

mg/1

mg/1 HCO3
mg/1 Cal0O3
mg/1 CaCO3
mg/1

meq/1

mg/1

mg/l
mg/1
meq/ 1

mg/1

ANALYST: 0 jfa{f)fp

Original Copy Watermarked
For Your Protection

Chromium
07-24-90
Conductivity
07-10-90
Copper
Q7-24-90Q
Fluoride
07-10-90

Hardness, Total

Iron
07-12-90
Lead
07-24-90
Magnesium
07-12-90
Manganese
07-12-90
Mercury
Q7-19-90
Mol ybdenum
07-24-90
Nickel
07-24-90

Respectfuily submitted,

0.02<
1400 hr.
&S50
1325 hr.
0.010<
1030 hr.
0.31
1530 hr.
417

Q.07
1415 hr.
0.090¢
1030 hr.
29.860
1350 hr.
0.017
1400 hr.
0.0027
1400 hr.
0.10%
14Q0 hr.
0.02<

1030 hr. .

-

mg/1
umhos/cm
mg/1

mg/1

mg/1 CaCO3
mg/1

mg/1

mg/1
mg/1
mg/1
mg/1

o

|-1L {‘ N "’\4/ r

COMMERCIAL TESTING & ENGINEERING CO.

A/

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 ® {312) 853-9300

‘ I COMMERCIAL TESTING & ENGINEERING CO. (i\tb

. since 1908

Member of the SGS Group (Socidts’ Gehetale de Surveifiance)

PLEASE ADDRESS ALL CORRESPONDENCE TO
P.O. BOX 1020, HUNTINGTON, UT 84528

July 25, 1990 TELEPHONE: (801) 853-2311
Job No.: 59 10500 Sample ID: UPSL
Date Rec’'d: July 3, 1990 EMS 89-60

Temperature 51 degrees

Date Sampled: July 3, 1990 Flow 3.20 gpm

Sampled By: UP&L

Rec'd 0800 hr.
Sampled 1235 hr.
FIELD MEASUREMENTS

pH 7.36
Utah Power and Light Co. Conductivity 589
P.Q. Box 1005
Huntington UT 84528
WATER ANALYSIS
Nitrogen, Ammonia 0.00 mg/1 Selenium Q.0022¢ mg/1
. 07-12-90 1530Q hr. 07-20-%0 . 1Q00" ar.
Nitrogen, Nitrate 0.05 mg/1 Sodium 33.03 mg/1
07-13-90 1230 hr. 07-12-90 © 1430 hr.
Nitrogen, Nitrite 0.01<  mg/1 Solids, Dissolved 408.0 mg/1
07-13-90 1230 hr. 07-12-90 . 1630 hr.
Oxygen, Dissolved 6.2 mg/1 Solids, Suspended 6.0 mg/1
07-05-90 170Q hr. 07-12-90 - 1630 hr.
pH 7.90 Units Sulfate 80.0 mg/1
07-05-90 1645 hr. 07-12-90 . 1430 hr.
Phosphorus, Total 0.03 mg/1 o Zinc 0.00< mg/1
07-06-50 1430 hr. 07-24-90 - 1030 hr.
Potassium 0.00< mg/1 Sulfide '1.00<  mg/1
Q7-12-90 1445 hr. Q7-12-9Q 0830 hr.

o opnr
(XA R

HL

. ANALYST: 0 \ﬁ,‘['m\-/ b
(

Original Copy Watermarked
For Your Protection

. REHRENIG RS
Respectfully submitted, ' Ll e
COMMERCIAL TESTING & ENGINEERING €O 3=} (T

Wy

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

F-465

TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO. wa(

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 963-8300

! £

o

Original Copy Watermarked
For Your Protection

F-465

LTy

SINCE 1908 Member of the SGS Qroup (Socidte’ Geherale de Surveiliance)
PLEASE ADDRESS ALL CORRESPONDENCE TO
P.0. BOX 1020, HUNTINGTON, UT 8452¢
July 25, 1990 TELEPHONE: {801) 653-231°
Job No.: 59 10488 Sample ID: UPSL
Date Rec'd: July 3, 1990 EMS 89-61
Temperature 44 degrees
Date Sampled: July 2, 1990 Flow none
Rec’'d 1000 hr.
Sampled By: UP&. Sampled 1210 hr.
FIELD MEASUREIMENTS
pH 7.85
Utah Power and Light Co. Conductivity 380
P.0. Box 1005
Huntington UT 84328
WATER ANALYSIS
Aluminum 0.01< mg/1 Chromium 0.02<€ mg/1
07-24-90 1400 hr. 07-24-50 1400 hr.
Alk., Bicarbonate 443 mg/1 HCO3 Conductivity 4835 umbos/cm
07-10-50 Q95Q hr. 07-10-90 1325 br,
Alk., Carbonate B L4 mg/1 CaCO3 Copper 0.010< mg/1
07-10-90 0950 hr. 07-24-90 1030 hr.
Alk., Total 363 mg/1 CaCO3 Fluoride 0.19 mg/1
07-10-90 0950 hr. 07-10-90 1500 _hr.
Arsenic 0.002< mg/1 Hardness, Total 380 mg/1 CaCO3
07-20-90 0300 hr.
Anions, Total 7.79 meq/1 Iron 0.19 mg/1
_ 07-12-90 1415 hr.
Barium Q.03% mg/1 Lead 0.030< mg/1
07-28-90 140Q hr. 07-24-50 103Q he,
Boron 0.04 mg/1 Magnesium 235.60 mg/1l
07-18-%0 0930 hr. 07-12-90 1350 hr.
Cadmium 0.002< mg/1 Manganese 0.01< mg/1
07-26-70 1030 hr. 07-12-90 1400 hr.
Calcium 110.1 mg/1 Mercury 0.002% mg/1
Q7-12-90 1330 hr.: Q7-19-90 1400 hr.
Cations, Total 7.99 meq/1 Molybdenum Q.10 mg/1
_ 07-24-50 1400 hr.
Chloride 5.0 mg/1 Nickel 0.0Q2< ~ ~mg/ 1., voo e
07-10-90 -24- SRR o
0930 hr. 07-24-90 103Q bl T i
ANALYST: g an inre

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
ANy TP e

FHTLD O

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 * (312) 853-9300

Date Rec’'d: July 3, 1990

Date Sampled:

Sampled By: UP&L

July 2,

Utah Power and Light Co.

P.0. Box 1005

Huntington UT 843528

1990

3INCE 1908 Member of the SGS Group (Soi:ldld Geherale de Survelliance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
Jul v 5 , 1990 TELEPHONE: (B01) 853-2311
Job No.: S9 10488 Sample ID: UP&L

eMs 87-61

Temperature 44 degrees

Flow none

Rec'd 1000 hr.

Sampled 1210 hr.

FIELD MEASUREMENTS

pH 7.83
Conductivity 380

Nitrogen, Ammonia

07-12-%0
Nitrogen, Nitrate
07-13-90
Nitrogen, Nitrite
07-13-90
Oxygen, Dissoclved
07-03-90

w "

07-03-90
Phosphorus, Total
Q7—-06—90

Potassium
Q7-12-90

0.01
1530 hr.
0.05
1230 hr.
0.01<
1230 hr.
6.7

1715 hr.
8.00

1615 hr.
0.05
1430 hr.
0.90

1445 hr.

WATER ANALYSIS

@N@LYST:JO- \1\7@@/\

Original Copy Watermarked
For Your Protection

F-465

Selenium 0.002¢ mg/l
07-20~-90 1000 hr.
Sodium 8.33 mg/1
07-12-90 1430 hr.
Solids, Dissolved 294.0 mg/1
07-10-90 1630 hr.
Solids, Suspended 1.0< mg/1
07-10-90 1630 hr.
Sul fate 27.0 mg/1
07-12-90 1430 hr.
Sulfide 1.00¢  mg/1
07-12-90 0830 hr.
Zinc 0.00< mg/1
07-24-90 1030 hr.
SR S O
. i’;_?.f
' gy oo e

A [ !v‘,v

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO._ '
Paiiditaa IV

\/u WFHELU OFF'CE

Manager, Huntington Laboratory

QVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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SINCE 1908 Member of the SGS Group (Socidtd Generale de Surveiliance)

“:: IE COMMERCIAL TESTING & ENGINEERING CO. K;E?(
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300
V .

PLEASE ADDRESS ALL CORRESPONDENCE TO
P.O. BOX 1020, HUNTINGTON, UT 8452¢

July 25, 1990 TELEPHONE: (801) 853-2311
Job No.: 39 10489 Sample ID: UP&L
Date Rec’'d: July 3, 1990 EeMs 89-66
Temperature 43 degrees
Date Sampled: July 2, 1990 Flow 1.05 gpm
Rec'd 1000 hr.
Sampled By: UP&L Sampled 1135 hr.
FIELD MEASUREMENTS
pH 7.91
Utah Power and Light Co. Conductivity 440
P.0. Box 1005
Huntington UT 84528
WATER ANALYSIS
Aluminum 0.01< mg/1 Chromium 0.02< mg/1
07-24-90 1400 hr. 07-24-90 . 14Q0 hr.
Alk., Bicarbonate 397 mg/1 HCO3I Conductivity 525 umhos/cm
07-10-90 0950 hr. 07-10-90 . 1325 hr.
Alk., Carbonate 1< mg/1 CalCo3 Copper 0.010< mg/1
07-10~50 0950 hr. 07-24-50 1030 hr.
Alk., Total 325 mg/1 CaCo3 Fluoride 0.17 mg/1
07-10-90 0950 hr. 07-10-90 1500 hr.
Arsenic Q.002< mg/1 Hardness, Total 370 mg/1 CaCa3
07-20~90 0900 hr.
Anions, Total 7.35 meqg/1 Iron 0.28 mg/1
07-09-90 1415 hr.
Barium 3.43 g/l Lead 0.050<¢ mg/l
07-24-90 1400 hr. Q7-24-90 1030 hr.
Boron 0.08 mg/1 Magnesium 23.00 mg/1
Q7-18-90 0930 hr. 07-09-90 1350 hr.
Cadmium 0.002< mg/1 Manganese 0.01< mg/l
07-24-90 1030 hr. 07-09-90 1400 hr.
Calcium 110.4 mg/l Mercury 0.002¢ mg/l
07-09-70 1330 hr: 07-19-90 1400 hr.
Cations, Total 7.98 meq/l Malybdenum 0,10 mg/1
07-24-90 1400 hr.
Chloride 10.0 mg/1 Nickel 0.02< mg/l

07-10-5% 0930 hr. 07-24-70 1030, hr.

ANALYST: [() »\jglcyivtz f{:"”‘ o

Respectfully submitted, o i
COMMERCIAL TESTING & ENGINEERING [cO) |

(/(/( W EHAIINIGESILY
Original Copy Watermarked

For Your Protection Manager, Huntington Laboratory Fiit} 0 O =i ’LE

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES




* AR n m e atiar

c E COMMERCIAL TESTING & ENGINEERING CO. /&

GENERAL OFFICES: 1918 SOUTHHIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 953-9300 x[ e
%4
SINCE 1008 Member of the SGS Group (Sociid Gehetale de Surveiiiance)
PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
July 25, 1990 TELEPHONE: (801) 853-2311
?
Jab No.: 59 10489 Sample ID: UPSL
Date Rec’'d: July 3, 1990 EMS 89-66
Temperature 43 degrees
Date Sampled: July 2, 1990 Flow 1.05 gpm
Rec’d 1000 hr.
Sampled By: UP&L Sampled 1135 hr.
FIELD MEASUREMENTS
pH 7.91
Utah Power and Light Co. Conductivity 440

P.0. Box 1005
Huntington UT 84528

WATER ANALYSIS

Nitrogen, Ammonia 0.01 mg/1 Selenium 0.002< mg/1
07-12~90 1530 hr. 07-20-90 : 1000 hr.
‘ Nitrogen, Nitrate  0.01<  mg/1 Sodium 3.5  mg/l
07-13~%0 1230 hr. 07-09-90 - 1430 hr.
Nitrogen, Nitrite 0.01< mg/1 Solids, Dissolved 294.0 mg/1
07-13-90 1230 hr. 07-10-90 - 1630 hr.
Oxygen, Dissolved 6.7 mg/1 Solids, Suspended 1.0 mg/1
07-03-90 1715 hr. 07-10-%0 1630 hr.
pH 7.30 Units Sulfate 35.0 mg/1
07-03-90 1615 hr. 07-12-90 1430 hr.
Phosphorus, Total 0.01< mg/1 Sulfide 1.004 mg/1
07-06-90 1430 hr. 07-12-90 0830 hr.
Potassium 0.94 mg/1 Zinc 0.01 mg/1
07-09-90 1445 hr. 07-24~90 . 1030 hr.

’ n e osanr
ANALYST : /O \Zvam/p

Respectfully submitted, 1Y
COMMERCIAL TESTING & ENGINEERING c0! (_* 1)1/

(/l/( W e
Original Copy Watermarked

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES




COMMERCIAL TESTING & ENGINEERING CO. »
C k GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 » (312) 853-9300
SINCE 908 Member of the SGS Group (Socidte Generaie de Surveiiance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
: P.O. BOX 1020, HUNTINGTON, UT 84528
July 25, 1990 TELEPHONE: (801) 653-2311
s
Job No.: 59 10490 Sample ID: UP&
Date Rec’'d: July 3, 1990 EMS 89-67
Temperature 39 degrees
Date Sampled: July 2, 1990 Flow 3.7 gpm
Rec'd 1000 hr.
Sampled By: UP&L Sampled 1115 hr.
FIELD MEASUREMENTS
pH 7.65
Utah Power and Light Co. Conductivity 377
P.0. Box 1005

Huntington UT 84528

PRI e

WATER ANALYSIS

Aluminum 0.23 mg/1 Chromium 0.02¢ mg/1
07-24-70 1400 hr. 07-24-90 - 1400 hr,
Alk., Bicarbonate 368 mg/1 HCO3 Conductivity 525 umhos/cm
07-10-%0 0950 hr. 07-10-90 - 1325 hr.
p Alk., Carbonate 1< mg/1 CaCO3 Copper 0.010< mg/1
07-10-90 Q950 hr. 07-24-90 . 103Q hr.
Alk., Total 302 mg/1 CaC03 Fluoride 0.20 mg/1
07-10-90 0950 hr. 07-10-90 . 1500 hr.
Arsenic 0.002< mg/1 Hardness, Total 342 mg/1 CaCO3
07-20-50 Q900 hr. |
Aions, Total 7.39 meq/ 1 Iron 0.13 mg/1
07-12-90 . 1415 hr.
Barium 0.50 mg/1 Lead 0.050< mg/1l
07-24-70 1400 hr. 07-24-90 . 1030 hr.
Boron 0.11 mg/1 Magnesium 36.90 mg/1
07-18-70 0930 hr. 07-12-90 . 135Q hr,
Cadmium 0.002< mg/1 Manganese 0.01< mg/1
07-24~90 1030 hr. 07-12-90 . 1400 hr. ‘
Calcium 76.8 mg/1 Mercury Q.002< mg/1
07-12-50 1330 hr. 07-19-90 - 1400 hr.
Cations, Total 7.43 meq/ 1 Mol ybdenum 0.10< mg/1
07-24-50 1400 hr.
Chloride 5.0 mg/1 Mickel 0.02<  mg/1l
07-10-90 0930 hr. 07-24-90 - 1030 hr. Y

A T A P
corN AR R T

0 Jpeia e
ANALYST: . \ﬂmyv TS .

AN

Respectfully submitted, . ’\ ~f
COMMERCIAL TESTING & ENGINEERING GO, '< -
(R —
- {
kl/{ W SRIE A ﬂ‘\",l -
Original Copy Watermarked Manager, Huntington Laboratory .!:'.i’, P C )\-HA o

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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. COMMERCIAL TESTING & ENGINEERING CO. mjﬁ'
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 80148 ¢ (312) 953-9300 {
‘ BNCE 1908 Member of the SGS Group (Sociétd Geherale de Burveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO
P.0. BOX 1020, HUNTINGTON, UT 8452¢
July 25, 1990 TELEPHONE: (801) 663-2311
Jab No.: 39 10490 Sample ID: UP&.
Date Rec’d: July 3, 1990 a5 87947
2 Temperature 39 degrees
. Date Sampled: July 2, 1990 Flow 3.7 gpm
. Rec’'d tO00 hr.
: Sampled By: UP&L Sampled 1115 he.
: FIELD MEASUREMENTS
e pH 7.65
g Utah Power and Light Co. : Conductivity 377
S P.0. Bax 1005
t Huntington UT 84528

WATER ANALYSIS

JEPERVE

Nitrogen, Ammonia 0.00 mg/1 Selenium 0.002< mg/1
07-12-90 153Q hr. 07-20-90 . 1000 hr.

‘ Nitrogen, Nitrate 0.05 mg/l Sodium 13.60 mg/1
07-13-90 1230 hr. 07-12-90 1430 hr.

Nitrogen, Nitrite 0.01< mg/1 Solids, Dissolved 304.0 mg/1

_, 07-13-90 1230 hr. 07-10-50 1630 hr. .

¥ Oxygen, Dissolved 6.7 mg/1 Solids, Suspended 2.0 mg/1
y 07-03-90 1715 hr. 07-10-90 - 1630 hr.

: pH 8.00 Units Sulfate 65.0 mg/1
07-03-%0 1615 hr.. Q7-12-90 - 1430 hr.

Phosphorus, Total 0.01< mg/1 Sulfide 1.00< mg/1
07-06-70 1430 hr. 07-12-90 0830 hr.

Potassium 0.54 mg/1 Zinc 0.00< mg/1

07-12-90 1445 hr. 07-24-90 - 1030 hr.

0 gZ TR ekl
ANALYST: A/ . /W T

. ‘ Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO: )|/

\/L( W l'!l_..l_,__) r:)':'?_i

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Original Copy Watermarked
For Your Protection

N W T eeeeom o - - . e e s e riimy
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-8, LOMBARD, ILLINOIS 80148 * (312) 853-8300

CE 908

Member of the SGS Group (Socte’ Generale de Surveiliance)

Job No.: 59 10548

[ete Rec d: Avgust 9. 1930

Dete Sanpled: Abgi). 2, 19320

Serpled By: UESL

Hah Fower and Light Co.
P.0. Box 1005
Bontington UT 84528

Alk. . Carbonate 1< m /1 Calln
08-098-90 1300 hr.

Calcium Bb.8 ms/l
08-18-20 1030 hr.

Conductivity 475 s A

08-09-90 1110 hr.

284

oD

ms/1 Calls

ANALYET: O . J{Mu

Original Copy Wﬂlermarked

2w N ona e

WATER ANALYSIS

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 528
1630 TELEPHONE: (801) 6532311

August 13,

Sanple 1D UL
EMS HIENT TEREE
Tenperaturs 62 de
Flow 4.0 gue
Rec"d 0830 hr.
Sampled 1425 hr.
FIELD MEASUREMENTS
H 7.61
Conchactivity 491

grees F,

Magesium 27.80 m/1
08-08-280 1100 hr.
fanganese 0.0l me/1
08-02-20 1115 hr.
Oxvgen, Dissolved 7.4 1
05-09-30 1100 hr. _
jots! 7.80 Units
08-09-80 1000 hr.
LUG 157198C
tfUNING DIV.
FIELD OFFICE .
Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

lrcnend by

Manager, Huntington Laboratory



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-B, LOMBARD. ILLINOIS 80148 ¢ {312)853-8300

a E COMMERCIAL TESTING & ENGINEERING CO.

-CE 1908 " Member of the SGS Group (Socwts Geherals de Surveiltance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
Ausust 13, 1990 TELEPHONE: (801) 653-2311
- Job No.: £9 10642 Sangple ID: UESL
Date Fec'd: August 9, 1390 EM3 ELK SEEINGS
Teuperature 40 degrees F,
Date Sonpled:  Augast &, 1930 Flow . 19/57.1 gom
Rec’d 0830 hr.
Senpled Byl UESL Sexnpled 1140 hr,
FIELD MEASUREMENTS
H 7.28
Utah Fower and Light Co. Conductivity 380

F.QO. Box 1005
Hontington UT 848522

WATER ANALYSIS

‘ Alk, , Carbonats 14 m=/1 CaClls Mamesium 35,70 e/l
vk r_@-eo 1300 hr. 08-0g-90 1100 hr.
Calel 62. 0 me /1 Mansanese 0.0 m=/1
()C; UC: ap 1030 hr. 0s-ne-go 1115 hr.
Conductivity 3856 s Aom Oxvgen, Dissolved 7.4 m/1
08-0g-g 1110 hr. n&-0g-go 1100 hr.
Hardneszs, Total 302 na /1 CaCo3 oH 7.80 Units

08-0g-90 1000 hr.’

MINING DIV,
. FIELD OFFICE

ANALYST: V/O QZM /

OOMMERCIAL TESTING & ENGINEERING CO.

/WWM@‘S{-

Original Copy Watermarked - m_ i mrma. Manager, Huntington Laboratory



AE COMMERCIAL TESTING & ENGINEERING CO. f\\/

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-8. LOMBARD. ILLINOIS 60148 # (312)953-9300
|

SINCE *908 Member of the SGS Group (Sociste Generale de Survedlance)

A
i/

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

- TELEPHONE: (801) 653-2311
August 13, 1990 (%)

Job No.: 53 10545 Saple ID: UESL
Date Rec'd: Avgast 9, 1390 EMS SHEBA SEEINGS

Tenperature 45 degrees
Tote Jempled:  August &, 1830 Flew 2.0 gxm

Rec"d (330 hr.
Senmpled Byo URSL Sanpled 1125 hr,

FIELD MEASUREMENTS
tH 7.38

Hah Fower ard Light Co. corductivity 310

P.O. Box 1005
Hitington UT 234522

WATEER ANALYSIS

Alk, , Carbonats 1 me/l Calis Mamesium 10.740 ner sl
08-00-90 1300 hr. 08-(089-9G 1100 hr.

Caleium a1.0 =l Manganese 0.01¢ meAl
08-08-80 1030 hr. 08-08-20 1115 hr.

Conductivity 380 umhes /om Cxvaen, Dissolved 7.9 sl
08-09-80 1110 hr. 08-08-80 1100 hr.

Hardness, Total 71 /1 Calll rH 7.40 Mhits

08-08-3¢ 1000 hr.

e - 5
f“M!NGDl‘I
0 Loeo nen @
NALYET: .
Respectiully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

Dace Covncctlly A=

mal Copy Watermarked
0"9 Py e Manager, Hurtington Laboratory

WWans 1o IDeomd o ok’ o am
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‘ E COMMERCIALTESTING & ENGINEERING CO. @L
GENERAL OFFICES: 1813 SOUTH HIGHLAND AVE.. SUITE 210-8. LOMBARD, ILLINOIS 60148 ¢ (312) 953-8300 :

WNCE 1908 Member of the SGS Group (Socrete’ Generale de Survesilance)

Job Bo.o: 59 10847

Dete Fec'd: Angust 9, 1990
[mte Sanpled: Avgust, 8. 1990
Sanpled By UREL

[Rah Fower argd Light Co.

P.Q. Box 1005
"ﬁ".‘ﬂ J&A&?.‘.)rl UT 04‘:08

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

TELEPHONE: (801) 653-2311
August 13, 1890 ®on

Seanple ID: URSL - -

EMS 79-10

Tenperature 42 degrees F,

Flow 5.7 gom

Rec"d 0830 hr.

canpled 1100 .

FIELD MEASUREMENTS

pH 7.79
Conductivity 345

. Alk, . Carbonate 1< me/l CaCls
: 08-09-30 1300 hr.
Calcium 73.4 me/l
(03-08-90 1030 hr.
Conductivity 375 unhos /om
08-(g-90 1110 hr.
Hardness, Total 263 me 1 CaCl3

WATER ARALY3IS

(sorgen, Dissolved 8.4 s/

é@m\/
ANALYST: Z\O .

Original Copy Watermarked

eaium 20.80 el

08-02-20 1100 hr.

ANTANGIE 0.01¢ =71

8-09-9C0 1115 hr.

fooed

08-08-80 1100 hr.
7.70 Unita
18-08-20 1000 hr.

~ MINING DIV
EoeeA o o Bl RQEE 1 CE

/\Q,@MWW

Manager, Huntington Laboratory



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE.. SUITE 210-B. LOMBARD. ILLINOIS 80148 * (312)953-9300
|

"NCE Te08 Member of the SGS Group (Societs’ Generale de Surveilance)

yJ E COMMERCIAL TESTING & ENGINEERING CO. /y/ '

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

Job No.: 59 10548 Saple ID: _UFL
Imte Fec'd: Augast 9, 1990 EMS 79-29
Tenperatiure 47 degrees F,
Date Senpled:  Avgust 8, 1330 Flow 1.2 goin
Rec'd 0830 hr.
Sanpled By: UERL Sampled 1315 hr.
FIELD MEASUREMENTS
pH 7.52
Dtah Power ard Light Co. Cordhctivity 330

P.O. Box 1005
Hatington UT 84528

WATER ANALYSIS

Alk., . Carbonats < mesd Calls Mamesium 32.10 mess1
08-08-90 1300 hr. 08-08-20 1100 hr.
Calcium 39.7 sl Hanganeaa ¢,.01¢ n=A
08-09-90 1030 hr. 08-02-40 1115 hr.
Conductivity 475 s Aom Oxyeen, DHasolved 7.3 s 8
08-09-90 1110 hr. 08-02-20 1100 hr.
Hardness, Total 231 me1 CaCOl pH 7.60 Units
(8-02-20 1000 hr.
ANALYET: Y~ Tim DOETICE
i / fty submitted,

COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Your Protaction e N



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 80148 ¢ (312)9853-9300

y E COMMERCIAL TESTING & ENGINEERING CO. W

Member of the SGS Group (Socite Generale de Surveiltance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
£.0. BOX 1020, HUNTINGTON, UT 84528

gy PHONE: 1) 653
August 13, 1990 TELEPHONE: (801) 6332311

Job No.: 59 10544 - - Sanple I URSL
Date Fec d: Avgust 9, 1990 EMS 79-35

Tenperature 47 degrees F.
[mte Sampled:  August 8, 1990 Flow 2.0 gpm

Rec'd G830 hr.
Sampled Byo UESL cenpled 1745 br.

FIELD MESSUREMENTS
H 7.40

Hah Fower zrd Light Co. Concdootivity 315

P.O. Box 1005
Bortington UT 84528

WATER ANALYSIS

@ . Cuvonate 1 me/l CaCO3  Mamesium 14,80  me/l
08-02-20 1300 hr. 08-08-90 1100 hr.

Calcium 84.6 ms/1 Manganese 0. 01« me/1
08-02-90 1030 hr. 08-08-20 1115 hr.

Conductivity 385 umhos Som Oxveen, Dissolved 7.9 =1
08-09-3¢ 1110 hr. 08-02-90 1100 hr.

Hardness, Total Z72 /1 Calo3 ol ] ) 7.80 Units

08-08-90 1000 hr.

2 2iNING DIV,
o128 D OFFICE

ANALYET: Q j W

M| Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

WW@‘Q’

Original Copy Watermarked Manager, Huntington Laboratory
For Your Protection . e
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COMMERCIAL TESTING & ENGINEERING CO.

7 o

‘ & GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .. SUITE 210-8. LOMBARD, ILLINOIS 80148 ¢ (312) 953-9300
4 1
NCE 1908 Member of the SGS Group (Sociéte Generale de Surveiilance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
Au ﬂl:st 13. 1880 TELEPHONE: (801) 653-2311
Job No.: 58 10543 Sample ID: UFEL
Date Rec'd: Augast 9, 1990 EMs 8z-52
Tengperature 43 degrees F
Date Sarpled:  Aumust 8, 1980 Flow 1.5 gom
Rec"d G230 hr.
Seypled By: UREL cempled 1440 bhr,
FIELD MEASUREMENTS
H 7.56
Utah Fower and Light Co. Conductivity 454
F.Q. Box 1005
Huntington UT 54528
WATER ANALYSIS
Alk. , Carbonate R 1 Calls Masnesium 33.40 ms/1
08-08-20 1300 hr. ﬂd—f:‘ g0 1100 hr.
Calecium 76.8 1o Manganes 0.01< ms/1
(08-09-90 1030 hr. (‘R—i’,g—._,:‘_:- 1115 hr.
onduetivity BED VbSO yeen, Dissolved T.4 e/l
08-08-80 1110 hr. 38-09-30 1100 hr.
Hardness, Total 329 ne 1 CalCll rH 7.80 Units
{8-08-80¢ 1000 hr.
MINING DIV
FIELD OFFICE
ANALVET: O : W
/ Respectfully submittad,
COMMERCIAL TESTING & ENGINEERING CO.
@w Cd/u,/// é’? & z
Original Copy Watermarked

CMannnar Miintinvtan | aherstnms



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILUNOIS 80148 * (312) 953-9300

A E COMMERCIAL TESTING & ENGINEERING CO. Q/\/

Member of the SGS Group (Socwts’ Generale de Surveiflance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

Augus.t. 13, 1890 TELEPHONE: {801) 653-2311
- Job No.o:t 59 10641 cample ID: URSL
Date Fec'd: Angast 9. 1930 EMS 84-56
Tenperatiure 43 degreess F.
Dete Saxpled:  August 8, 1930 Flow . 19/47.1 gt
Rec"d 0830 hr.
Sanpled By URRL Zanpled 1400 hr,
FIELD MEASUREMENTS
pH 7.28
Hah Power and Light Co. Corductivity 380
P.O. Box 1005
Hontington UT 84528
WATER ANMALYSIS
Alk. . Carbonate I« me/A Calls Mamesium 35.70 /1
08-09-80 1300 hr. (8-00-90 1100 hr.
Caleium 5.6 nexsl Maneoanese {. 01« mT/l
{8-09-80 1030 hr. 08-09-90 1115 hr.
Conductivity 370 umhos /om (spvgen, Dissolved 6.5 me/1
08-08-80 1110 hr. 08-09-90 1100 hr.
Hardness=, Total 338 mel Calin ot 7.30 Onits

08-09-90 1000 hr.

‘ FINING DIV,
oo B yad Fog
. =i Frice
ANALYET: O -D OF=ICE
[4

T Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

o &WM/@M

For Your Protection B o Manager, Huntington Laboratory




’;‘? COMMERCIAL TESTING & ENGINEERING CO. %/
- E GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 60148 ¢ {(312) 953-9300 t

SINCE 1908 Member of the SGS Group (Socwte’ Generale de Survesiance)

PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

Se.ptember 24, 1990 TELEPHONE: (801) 653-2311
Job No.: §9 10538 Sanple ID: UESL
Date Rec’'d: September 10, 1990 EMS ELK SPRINGS
Temperature 40 degrees
Date Sampled: September 7, 1990 Flow 0.15/46.2 GPM
Rec’d 0800 hr.
Ssnpled By: UP&L Sampled 1440 hr.
FIELD MEASUREMENTS
M 7.24
Utah Power and Light Co. Conductivity 370

P.0. Box 1005
Huntington UT 84528

WATER ANALYSIS
Alk. , Carbonate 1k mg/1 Calli3 Magnesium 23.80 /1
09-12-90 0930 hr. (9-12-90 1245 hr.
Calcium 66.1 ms/1 Manganese Q.02 /1
08-12-90 1230 hr. 09-12-90 1315 hr.
Conductivity 288 unthos /om Oxvzen, Dissolved 7.4 mz/1
(09-11-90 1100 hr. 08-10-90 1340 hr.
Hardness, Total 261 mg/1 CaCO3 pH 8.30 Units
09-10-90 1320 hr.
DECEIVER:
Al oahsetl RIS EIRET
BB SRR E I
Kt
T SEP2€7193C
MINING DiV.
FIELD OFFICE
AMALYET: ﬁ ¢ \ZMK)
/ fly submitted,

OOMMERCIAL TESTING & ENGINEERING CO.

............ B Manaaer Huntinaton L aboratooy



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-8. LOMBARD, ILLINOIS 80148 ¢ (312)853-9300

a?E COMMERCIALTESTING & ENGINEERING CO. (y

¢

Moamber of the SGS Group (Sociste’ Generale de Survedtance)

PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

September 26' 1990 TELEPHONE: (801) 653-2311
Job No.: 59 10599 Sample ID: UFSL - -
Date Rec’d: September 10, 1990 EMS SHEBA SFRINGS
Temperature 43 degrees
Date Sazmpled:  September 7, 1990 Flow 0.83 GPY
Rec'd 0800 hr.
Sampled By: UPSL Sampled 1430 hr.
FIELD MEASUREMENTS
pH 7.87
Utah Power and Light Co. Corductivity 354
F.0. Box 1005
Huatington UT 84528
WATER ANALYSIS
. Alk., Carbonate 1« mg/1 CaCOl Magnesium 11.36 me/1
’ 09-12-90 0930 hr. 09-12-90 1245 hr.
Calcium 70.2 mz/1 Manganese 0.02 mg/1
09-12-90 1230 hr. 09-12-90 1315 hr.
Conductivity 325 unhos /cm Oxyegen, Dissolved 8.5 ms/1
09-11-90 1100 hr. 09-10-90 1340 hr.
Hardness, Total 222 mz/1 CaCl3 pH 7.80 Units

09-10-90 1320 hr.

MINING DIV.
FIELD OFFICE

. ANALYST: LO - \J{,OJVL)
l Respectfully submitted,
mlmj ENGINEERING CO.
Original Copy Watermarked . S, :_

For Your Protection - - RLE LT ST me Hmm umm



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-B. LOMBARD. ILLINOIS 60148 ¢ (312)953-9300

’?E COMMERCIAL TESTING & ENGINEERING co.«\i'f /

SINCE 908 Member of the SGS Group (Societe Generaie de Surveiilance)

Job No.: 59 10600

Date Rec'd: September 10, 1990
[ate Saapled:  Septenmber 7, 1390
Sznpled By: UP&L

Htah Power and Light Co.

P.0O. Box 1005
Hantington UT 84528

"
v

PLEASE ADDRESS ALL CORRESPONDENCE TO:

P.0. 80X 1020, HUNTINGTON. UT 84528
September 24, 1980 TELEPHONE: (801) 653-2311

Sample ID:— UFRL

B 79-10

Temperature 40 degrees
Flow 5.0 G

Rec"d 0800 hr.

Sampled 1420 hr.
FIELD MEASUREMENTS
pH 7.83
Conductivity 409

WATER ANALYSIS

Alk. , Carbonate 1« mg/1 CaCO3
09-12-90 0930 hr.

Calcium 71.2 mg/1
09-12-90 1230 hr.

Conductivity 375 unmhos /cm

09-11-90 1100 hr.

Hardness, Total 230 mg/1 CaCo3

ANALYST: 0 < \«Zf@{;ﬂj

Origina!l Copy Watermarked

Ernr ¥Yrurr Pratactinn o e vr————

Magnesium 12.60 mg/1

09-12-90 1245 hr.

Manganese 0.02 mz/1

09-12-90 1315 hr.

Oygen, Dissolved 8.5 mg/1

08-10-90 1340 hr.
8.00 Units
08-10-80 1320 hr.

* SEP 26199C
MINING DIV.
FIELD OFFICE
fly submitted,

COMMERCIAL TESTING & ENGINEERING CO.

Manager, Huntington Laboratory =~ 23— -——- - o= memm 2o e



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .. SUITE 210-8. LOMBARD, ILLINOIS 60148 ¢ (312)953-9300

A

/
COMMERCIAL TESTING & ENGINEERING CO. X}*/
N

NCE 1908 Member of the SGS Group (Socists’ Generale de Surveilance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

September 25. 1990 TELEPHONE: (801) 653-2311
Job No.: 59 10597 - - Sample ID: UERL
Date Rec’d: September 10, 1990 EMS 79-29
Temperature 44 degrees
Imte Sampled: September 7, 1930 Flow 1.2 GPM
Rec’d 0800 hr.
Sampled By: UP&L Sampled 1525 hr,
FIELD MEASUREMENTS
pH 7.99
tah Power and Light Co. Conductivity 476
P.O. Box 1005
Bntington UT 84528
WATER ANALYSIS
Alk, , Carbonate K  me/l CaCO3 Mamesium 23,00 . mz/l
09-12-90 0930 hr. 09-12-90 1245 hr.
Calcium 42.8 mg/1 Manganese 0.02 mz/1
09-12-90 1230 hr. 08-12-90 1315 hr.
Conductivity 475 unhos /om Oxygen, Dissolved 6.1 mz/1
09-11-90 1100 hr. 09-10-80 1340 hr.
Hardness, Total 202 mz/1 CaC03 pH 8.00 Units

09-10-90 1320 hr.

MINING DiV.
FIELD OFFICE

. ANALYST: O . \ZJ[OAYO

Respectfully submitted,

] COMjF!CIAL TESTING & ENGINEERING CO.
Original Copy Watermarked - . E - y

For Your Protection < - : Manager, Huntington Laboratory e



GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINO!IS 60148 ¢ (312) 953-9300

ﬁ E‘ COMMERCIAL TESTING & ENGINEERING CO.

m
SINCE 1908 Member of the SGS Group (Socwts Generale de Surveillance)
PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
September 25, 1990 TELEPHONE: (801) 653-2311
Job No. - 589 10696 Sample ID: UP&L
Date Fec'd: September 10, 19380 EM5 79-35
Temperature 41 dedrees
Date Sampled: September 7. 1930 Flow 1.5 GEM
Rec'd 0800 hr.
Sanpled By: UPRL Sampled 1500 hr.
FIELD MEASUREMENTS
P 7.67
Utah Power and Light Co. Conductivity 369

P.0O. Box 1005
Hartington UT 84528

WATER ANALYSIS

Alk. , Carbonate T mz/1 CaCo3 Mammesium 15,30 me/1
08-12-90 0930 hr. 08-12-90 1245 hr.

Calcium 78.7 mz/1 Manganese 0.02 mg/1
09-12-90 1230 hr. 09-12-90 ~ 1315 hr.

Conductivity 320 umhos /cm Onygen, Dizscolved 8.1 mz/1
09-11-90 1100 hr. 09-10-90 1340 hr.

Hardness, Total 260 mz/1 CaCo3 pH 8.00 Units

09-10-20 1320 hr.

SIP 2 1990

MIN!MNG DIV,
FIELD OFFICE

ANALYET: Q v \«Z(}OM)

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked R e éanager Huntington Laboratorv o :



A

COMMERCIAL TESTING & ENGINEERING CO.

3
i
GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILUNOIS 80148 ¢ (312)953-9300 H

U

~—
SHNCE 908

- Job No.: 59 10595
Date Bec'd: September 10, 1990
Date Sampled:  September 7, 1990
Seampled By: UF&L
Utah Fower and Light Co.

P.O. Box 1005
Huntington UT 84528

Member of the SGS Group (Socidte’ Generaie de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
September 26, 1990 TELEPHONE: (801) 653-311

Sample ID: UEAL

EMS 82-52
Tenperature 42 degrees
Flow 1.0 GPM
Rec'd 0800 hr.
Sampled 1620 hr,
FIELD MEASUREMENTS
pH 7.87
Conductivity 687

WATER ANALYSIS

Alk., Carbonate 1< mz/1 CaCl3 Magnesium 14,30 mz/1
09-12-90 0930 hr. 09-12-90 1245 hr.

Calcium 53.2 mz/1 Manzanese 0.02 m=/1
(9-12-90 1230 hr. 09-12-90 1315 hr.

Conductivity 500 umhos /cm Oxygen, Dissolved 7.8 me/1
09-11-80 1100 hr. 09-10-90 1340 hr.

Hardness, Total 182 /1 CaCo3 rH 8.00 Units

ANALYST: O \ZWJ
I~ I

Original Copy Watermarked
Frr Your Protaction

09-10-80 1320 hr.

MINING DIV,
FIELD OFFICE

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Manager, Huntington Laboratory



GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINOIS 60148 ¢ {312)953-9300 \

C@E‘ COMMERCIAL TESTING & ENGINEERING CO\]

SINCE 1908 Member of the SGS Group (Socwte’ Generale de Survediance)
PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
Septzamber 24, 1990 TELEPHONE: (801) 653-2311
Job No.: 53 10601 Sample ID: UP&L
Date Rec 'd: September 10, 1990 EMS 84-56
Temperature 43 degrees
Date Sampled: September 7, 1990 Flow 0.6 GPM
Rec’d 0800 hr.
Sanpled By: URSL Sampled 1550 hr.
FIELD MEASUREMENTS
PH 8.01
=l Power and Light Co. Conductivity 494
P.0. Box 1005

Hatington UT 84528

WATER ANALYSIS

Alk. ., Carbonate 1< mg/1 CaClld Magnesium 19.80 mz/1 —
GQ— 12-80 0930 hr. 09-12-90 1245 hr.

Calecium 71.8 ms/1 Manganese 0.02 mz/1
09-12-80 1230 hr. 09-12-90 ~ 1315 hr.

Conductivity 425 umhos /cm Oxygen, Dissolved 7.2 mz/1
09-11-80 1100 hr. 09-10-90 1340 hr.

Hardness, Total 261 m/1 CaCo3 pH 7.80 Units

09-10-90 1320 hr.

pECEIVE]

MINING DIV.
FIELD OFFICE

ANALYST: @ . \4@/3

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

O Copy Watomared . Qdﬂl/ W z“/ @6_

Crr Vosir Drntanting = oo Manager, Huntington Laboratory



N
‘TE COMMERCIAL TESTING & ENGINEERING CO. Y/

1
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILUNOIS 80148 ¢ (312)9853-8300 . ,/
‘c‘ 1e0e Member of the SGS Group (Societe’ Generale de Survesiiarce)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 853-2311

October 30. 1990 ®01)

Job No.: 59 10647 Szample ID: - -

Date Rec'd: October 10, 1990

Date Sampled: October 10, 1990 BURNT TREE SPRINGS
Recd 16:30 hr.
Sznpled By: URSL Sampled 13: 10 hr.
Tewp 410
Flow 3.5 GPM
Utah Power ard Light Co. Cord. 405
P.O. Box 1005 rH 7.83

Huntington UT 84528

WATER ANALYSIS

‘ Alk. , Bicarbonate 188 mz/1 HCO3 Iron 0.02< mg/1
10-18-90 1000 hr. 10-16-90 1500 hr.

Alk. , Carbonate 1< me/1 CaCo3 Magrnesium 20.00 mz/1
10-18-80 1000 hr. 10-16-90 1425 hr.

Alk., Total 154 mg/1 CaCO3 Manganese 0.0k me/1
10-18-90 1000 hr. 10-16-90 1425 hr.

Anions, Total 4,86 meq/1 Oxygen, Dissolved h.2 me/1
10-11-90 1100 hr.

Calcivm 57.9 e/l pH 7.10 Units
10-16-80 1410 hr. 10-11-90 1140 hr.

Cxtions, Total 4,99 1eq/1 Potassium 0.02 g/l
10-16-90 1430 hr.

Chloride 10.0 e/l Sodium 10.50 g/l
10-17-90 1030 hr. 10-16-90 1430 hr.

Cornuctivity 600 s /ot Solids, Dissolved 164.0 e/l
10-15-90 1000 hr. 10-24-90 0930 hr.

Hexrdness, Total 227 e/l CaCo3 Solids, Suspended 19.0 me/1
10-24-90 0930 hr.

Sulfate 75.0 /1

10-18-80 1300 hr.

g 45\! Laii *

,4

Ot o) -
‘ ANALYST: .
/

oouuengummsr% & ENGINEEﬂ?AéN Ng F% v

Original Copy Watermarked
For YoupryProlectlon PR TG i e i Manager, Huntington me

MN




‘)‘2

’?E COMMERCIALTESTING & ENGINEERING CO.@

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-B. LOMBARD, ILLINOIS 80148 ¢ (312) 953-8300 ‘

- @
SINCE 1908 Member of the SGS Group (Sociste Generais de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
October 30, 1990 TELEPHONE: (801) 853-2311
Job No.: 59 10657 -_Sample Ib:

Date Rec'd: October 10, 1990
EAST MOUNTAIN SFRINGS- (ELK SPRING)

Date Sampled: October 10, 1990 Rec’d 16:30 hr.
Sampled 10:35 a.m. hr.
Suzmpled By: UPSL Temp 390
Flow 0.13/36.8 GPM
: Cond., 3 77
ah Fower and Light Co. pH 7.88
P.0. Box 1005

HBartington UT 84528

WATER ANALYSIS

Alk., Bicartonate 312 mz/1 HCQO3 Iron 0.02< mg/A
10-18-90 1000 hr. 10-15-90 1500 hr.

Alk., Carbonate 1< mg/1 CaCQO3 Magnesium 20.10 mes/1
10-18-90 1000 hr. 10-15-90 1425 hr.

Alk., Total 256 mz/1 CaCOo3 Manganese 0.0k mg/l
10-18-90 1000 hr. 10-15-90 1425 hr.

Anions, Total 5.38 meq/1 Oxygen, Dissolved 6.3 me/1
10-11-90 1100 hr.

Calcium 67.4 mz/1 H 8.50 Units
10-15-930 1410 hr. 10-11-80 1140 hr.

Cations, Total 5.46 teq/1 Fotassivm 0.0 mg/1
10-15-90 1430 hr.

Chloride 5.0 me/1 Sodivm 10.28 me/1
10-17-90 1030 hr. 10-15-90 1430 hr.

Corcdhactivity 500 umlns /cra Solids, Dissolved 189.0 e/l
10-15-90 1000 hr. 10-24-30 0930 hr.

Hardress, Total 251 me/1 CaCo3 Solids, Suspended 3.0 e/l
10-24-80 0930 hr.

Sulfate 12.0 me/1

10-18-80 1300 hr.

- e Y B & TN 4f\t\r
/O \j//gﬁ_yu R T .I’:\jv
ANALYST: . ‘
J el

anma_l COpy Watermarked w

oot I o Manaoer. Huntinatnn 1 aborstory




,TE COMMERCIAL TESTING & ENGINEERING CO. \\/r/

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE ., SUITE 210-B. LOMBARD, ILLINOIS 80148 » {312)953-9300
A_|

"‘c‘ ' 900 Member of the SGS Group (Socists’ Generaie de Surveillancs)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

October 30‘ 1990 TELEPHONE: (801) 653-2311
Job No.: 59 10650 - - Sample ID:
Date Rec’d: October 10, 1990
Date Sampled: October 10, 1990 EAST MOUNTAIN SPRING (SHERPA SPRING)
Rec’d 16:30 hr.
Sampled By: UP&L Sampled 11:05 a.m. hrs.
Tetqp 390
: Flow 1.66 GPM
Utah Fower and Light Co. Cond. 4 12
P.0. Box 1005 '  7.85
Runtington UT 84528
WATER ANALYSIS
‘ Alk. , Bicarbonate 281 mg/1 HCO3 Iron 0.02< mz/1
10-18-90 1000 hr. 10-16-80 1500 hr.
Alk, , Carbonate 1< mg/l CaCO3 Magnesium 8.10 mzg/1
10-18-90 1000 hr. 10-16-90 1425 hr.
Alk., Total 230 mz/1 CaCO3 Manganese 0.0k mz/1
10-18-80 1000 hr. 10-16-90 1425 hr.
Anions, Total 4,95 meq/1 Oxygen, Dissolved 6.9 mg/1
10-11-90 1100 hr.
Calcivm 84.9 /1 rH 8.40 Units
10-16-90 1410 hr. 10-11-90 1140 hr.
Cations, Total 4.98 e/l Fotassim D.09 mz/1
10-16-90 1430 hr.
Chloride 10.0 me/1 Sodium 1.61 /1
10-17-90 1030 hr. 10-16-80 1430 hr.
Conductivity 500 wahos /cn Solids, Dissolved 267.0 /1
10-15-90 1000 hr. 10-24-90 0930 hr.
Herdress, Total 245 /1 CaCl3 Zolids, Suespended .0« me/1
10-24-90 0930 hr.
Sulfate 9.0 me/1

10-18-90 1300 hr.

. ANALYST: O \10{771_/ £ o 139( e
‘ J

Lo u - |
Respectiully submitted, !
COMMERCIAL TESTING & ENGINEERING CO.

-\pr “J l

\/Q)( W ﬁz[.DOF*-v L

Original Copy Watermarked
gFoc‘ Your Protection ger, Hunting I Y

O — ——e =

PO AR BRALAL ) ABARMATARICS OTRATEAIALLL VY I AALTEM R BSTOAGAT Amar LA Antle



o/

ﬁ?E COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE ., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 853-8300
u

SINCE 2908 Member of the SGS Group (Societe’ Genersie de Surveillance)

-

PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.0O. BOX 1020, HUNTINGTON, UT 84528

October 30, 1990 TELEPHONE: (801) 853311

Job No.: 69 10653 Saple ID:
Date Rec’d: October 10, 1990

[Ete Smmpled: October 10, 19390 EAST MOUNTAIN SPRINGS
79-2
Sanpled By: UPSL Fec"d 16:30 hr.
Sanpled 13:20 hr,
Tenp 420
Utah Power and Light Co. Flow 2.3 Gt
P.0O. Box 1005 Cond. 4 55
Huntington UT 84528 - pH 7.78
WATER ANALYSIS
Alk. , Blearborate 378 mg/1 HOO3 Iron 0.02¢« wg/l —
10-18-80 1000 hr. 10-15-90 1500 hr.
Alk. , Carbtonate 1« mg/1 Call3 Magres 1um 20.70 /1
10-18-90 1000 hr. 10-15-80 1425 hr.
Alk. , Total 310 meg/1 CaCl3 Mengsrese 0.0 e/l
10-18-90 1000 hr. 10-15-90 1425 hr.
Andons, Total 68.76 wea/l Oxyaen, Dissolved 6.7 /1
10-11-80 1100 hr.
Caleium 80.4 g/l j<st 8.10 Unite
10-15-90 1410 hr. 10-11-90 1140 hr.
Cations, Total 6,39 meq/1 Fotasaiumn 0.08 me/1
10-15-90 1430 hr.
Chloride 15.0 mz/1 Sodivm 15.57 /1
10-17-90 1030 hr. 10-15-80 1430 hr.
Conductivity 600 wnhos /cm Solids, Dissolved 265.0 m/1
10-15-90 1000 hr. 10-24-90 0930 hr.
Hardness, Total 286 meg/1 Ca(3 Solids, Suspernded 1.0« me /1
10-24-90 0930 hr.
Sulfsate 14.0 e/l

10-18-80 1300 hr.

ANALYST: ,O : tj](/)f‘/(/ |

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
e A |

AN
M W rEpoer -

Original Copy Watermarked Manager, Huntington Laboratory

For Your Prataction



i

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE, SUITE 210-B, LOMBARD. ILLINOIS 60148 © (312) 853-8300

\
A?E COMMERCIAL TESTING & ENGINEERING CO. \\W

ccz 1908 Member of the SGS Group (Socwts’ Generale de Surveillance)

PLEASE ADORESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

October 30, 1990 TELEPHONE: (201) 663:2311

- Job No.: 69 10658 Sample ID:

Date Rec'd: October 10, 1990
EAST MOUNTAIN SFRINGS

Date Saipled: Octobter 10. 1890 EMS 79-10
Rec’d 16:30 hr.
Sartpled By: UR&L Sanpled 10:55 a.m. hr.
Temp 42¢
Flow 3.0 GPM
Feah Fower ard Light Co. Cond. 4 38
P.0. Box 1005 pH 7.68

Haxtington UT 845628

WATER ANALYSIS

@ i, Bicartonate 323 me/l HCO3  Iron 0.02¢ ma/l
10-18-90 1000 hr. 10-15-90 1500 hr.

Alk., Carbonate 1< mg/1 CaCO3 Magnesium 18.80 mz/1
10-18-90 1000 hr. 10-15-90 1425 hr.

Alk., Total 265 mz/1 CaCO3 Mangsnese 0.0« mg/1
10-18-90 1000 hr. 10-15-90 1425 hr.

Antons, Total 5.83 meq/1 Oxygen, Dissolved 6.4 mg/1
10-11-90 1100 hr.

Calcium 85.0 /1 H 8.10 Units
10-15-90 1410 hr. 10-11-90 1140 hr. !
Cations, Total 5.94 meq/1 Potassium 0.00¢< me/l

10-15-90 1430 hr. :
Chloride 5.0 me/1 Sodium 3.54 me/1
10-17-90 1030 hr. 10-15-90 1430 hr. !
Conductivity 600 wnhos /o Solids, Dissolved 239.0 e/1
10-15-80 1000 hr. 10-24-90 0930 hr. !
Hardress, Total 290 g /1 CaCO3 Solids, Suspended 3.0 e/l
10-24-90 0930 hr. ‘
Sulfate 25.0 me/1

10-18-90 1300 hr.

‘ ANALYST: 0. M o] 1 TS0
( |

Respectfully submitted, |
COMMERCIAL TESTING & ENGINEERING CO. .
i l_—_y— -‘! 13 3:
Original Copy Watermarked Manager, Huntington

For Your Protection o A L e . o U S



a@& COMMERCIAL TESTING & ENGINEERING CO. @U

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINCIS 80148 * {312) 953-9300
1

SINCE 1908 Member of the SGS Group (Socwte’ Generale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

November 1, 1990 TELEPHONE.: (801) 653-2311
Job No.o 59 10654 Sanple ID:

Date Rec'd: October 10, 1990 EMS 79-15
EAST MOUNTAIN SPRINGS
Dute Sanpled: October 10, 1990 Rec’d 16:30 hr.
Sampled 11:30 a.m. hr.
Sanpled By: UPESL Teup 410
Flow 1.7 G
Cond. 4 22
Utah Fower and Light Co. . pH 7.75
P.0. Box 1005
Bantington UT 84528

WATER ANALYSIS

Alk. , Bicarbonate 382 mz/1 HCO3 Iron 0.02< me/l —
10-18-90 10-15-90
Alk. , Carbonate 1< mz /1 CalO3 Magnesium 24. 00 mz/1
10-18-20 10-15-90
Alk., Total 313 mz/1 CaCl3 Manganese 0. 01« me/1
10-18-90 10-15-80
Anions, Total 6.78 mag/1 Oxveen, Dissolved 6.9 mg/1
10-11-80
Cealcium 289.3 we/l pH 8.00 Units
10-15-90 10-11-90
Cations, Total 8.73 ueqa/1 Poteszium 0.09 /1
10-15-90
Chlordide 15.0 /1 Sodium 68.80 /1
10-17-90 10-15-990
Conductivity 500 urteos /ot Solids, IHdsselved 265.0 me/1
10-15-90 10-24-90
Hardrness, Total 3z2 me /1 Ca03 Solids, Suspernded 1.0 e /1
10-24-90
sulfate 12.0 me/1
10-18-90

ANALYST: v (/l/
COMMEHgyu’be';lgﬂodNG & ENG%!EF“NG 069 E

AS Az -
Original Copy Watermarked o Manager, Huntington Lm(:ﬁELD OFF T ——.



A COMMERCIAL TESTING & ENGINEERING CO. W
E GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ (312) 953-8300 \

SINCE 1908 Member of the SGS Group (Socete’ Generaie de Surveiflance)

PLEASE ADDRESS AlLL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

October 30, 1990 TELEPHONE: (801) 853-2311

Job No.: 59 10656 ’ Sample ID: - _

Date Rec’d: October 10, 1930
EAST MOUNTAIN SPRINGS

Dete Smampled: October 10, 1990 79-29
Rec’d 16:30 hr.
Sarpled By: UPSL Sampled 14:25 hr.
Tewp 410
Flow 1 GPM
(hah Fower snd Light Co. Cored. 4 65
P.Q. Box 1005 pH 7.61

Hantington UT 84528

WATER ANALYSIS

Alk. , Bicarbonate 389 mg/1 HCO3 Iron 0.02¢ mg/1
10-18-90 1000 hr. 10-15-90 1500 hr.

Alk. , Carbonate K mz/1 CaCO3 Magnesium 38.80 me/1
10-18-90 1000 hr. 10-15-80 1425 hr.

Alk., Total 319 mg/1 CaCO3 Manganese 0.01< mgA
10-18-90 1000 hr. 10-15-90 1425 hr.

Anions, Total 7.21 mea/1 Oxygen, Dissolved 6.4 /1
10-11-90 1100 hr.

Calcivm 48.6 me/1 PH 8.30 Units
10-15-90 1410 hr. 10-11-90 1140 hr.

Cations, Total 7.18 meq/1 Potassium 0.46 e/l
10-15-80 1430 hr.

Chloride 15.0 1g/1 Sodium 36.27 ma/1

10-17-90 1030 hr. 10-15-80 1430 hr.

Conductivity 600 wrahos /Cto S0lids, Dissolved 273.0 /1
10-15-90 1000 hr. 10-24-90 0930 hr.

Hardrness, Total 281 mg/1 Cal03 Solids, Susperded 6.0 e/l
10-24-90 0930 hr.

Sulfate 27.0 me/1

10-18-90 1300 hr.

ANALYST: 0 \Z;/{J_ﬂ%/

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO

Original Copy Watermarked Manaoer. Huntinoton Laboratory
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COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 ¢ (312) 953-89300

W

NCE 1908

Job No.: 58 106855

Date Rec'd: October 10, 1990

e’

Member of the SGS Group (Socwete’ Gehetale de Surverlance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
S, 1990

Novembar TELEPHONE: (801) 653-2311

;Sample -

EAST MOUNTAIN SEFRINGS

[ete Smpled: October 10, 1990 79-28
Rec'd 16:30 .
Sanpled By: UFSL sanpled 14:10 hre,
Tenp 43¢
Flow 2 GIY
Dtah Power smred Light Co. Cored. & 85
F.Q. Box 1005 H 7.58
Hatington UT 84528
WATER ANALYSIS
Alk. . Bicarbonate 352 ms/1 HOOS Iron 0.4 /1 —
10-18-90 1000 hr. 10-15-20 1500 hr.
Alk. . Carbvonats 1 w1 Calls Mamneaium 26,30 ms/l
10-18-90 1000 hr. 10-15-80 1425 hr.
Alk. . Total 208 mI/l Calls Manganese 0.0« ms/
10-18-9¢ 1000 hr. 10-16-20 1425 hr.
Anions, Total 7.48 g1 Chvden, Dissolved 5.4 ms/1
10-11-80 1100 hr.

Caleium 472.9 i 4 o 7.80 Uadts
10-15-30 1410 hr. 10-11-29 1140 hr. :
Cetiorns, Totsl T.13 measl Botmssivm 0.04 e/l

10-18-20 1430 hr.
Chiloride 15.0 e/l Zodiam 87. 18 /1
10-17-20 1030 hr. 10-15-90 1430 hr.
Coochactivity 700 s Aot Solids, Dissolwed  387.0 e/l
10-15-30 1000 hr. 10-24-80 0930 hr.
Hardness, Total 215 e/l Ca3 Solids, Susperdded .02 we/1
10-24-30 0930 hr.
oulfate 50.0 e/l

ANALYST: 0 \aZOJ’N/
J

Original Copy Watermarked

For Your Pmtection e

10-18-80 1300 hr.

A

.oV =35 139C

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING co

Loe B30 65
anager, Huntington Laboratory
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COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-B. LOMBARD., ILLINOIS 60148 ¢ {312)953-8300 {;y\/
|

NCE 1908

Job No.: b

Dete Rec'd:

Date Sampled:

1065

Member of the SGS Group (Societs’ Generala de Surverllance)

October 10, 1990

October 10, 1330

November 1. 1990

Sample ID:

EMS 79-38

PLEASE ADDRESS ALL CORRESPONDENCE TO:

P.O. BOX 1020, HUNTINGTON, UT 84528

EAST MOUNTAIN SERINGS

Rec’d 16:30 hr.

TELEPHONE: (801) 653-2311

Sapled By: UPSL Szmpled 12:20 p.m. hrs.
Teup 44
Flow 2.6 G
Utzh Fower snd Light Co. Cord. 5 06
P. 0. Box 10056 oH 7.37
Huntington UT 84528
WATER ANALYSIS
Alk. . Bicarbonate 450 mg/1 HCO3 Tron 0.83 mz/1
10-18-80 10-16-80
Alk., Carbonate 1< mg/ CaCo3 Magnesium 5. 60 me/1
10-18-90 10-16-20
Alk., Total 368 mz/1 Call3 Manganese 0.01¢ mg/l
10-18-80 10-16-90
Anion=, Total 8.19 mq /1 Onoygen, Dissolved 6.7 mz/1
10-11-90
Caloium 83.8 e/l H g.30 Units
16-16-90 10-11-30
Cations, Total 3.32 /1 Fotassiam 0.4 mz/1
10-16-30
Chloride 10.0 e/l Sodim 47.30 me/1
10-17-90 13-16-30
Corductivity 7G0 umhos /CIo Solids, Dissolwed  331.0 me/1
10-15-80 _ 10-24-90
Herdness, Total 315 /1 Cao03 Zolide, Susperdsd 12.0 me/1
10-24-390
Sulfete 34.0 me/1
10-18-90
ANALYST: \iﬂ (/{/ 0V -~ 139C
fty submitted,

Original Copy Watermarked

A.‘

\/LP'E“WF s



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 ¢ {708) 953-9300 Y«

: E COMMERCIAL TESTING & ENGINEERING CO. y/
m‘V

SMCE 1908 Member of the SGS Group (Societe Generale de Surveance)

PLEASE ADDRESS ALL CORRESPONDENC

P.0. BOX 1020, HUNTINGTON, UT

TELEPHONE: (801) 653-2311

May 8, 1991 FAX: (801) 653-2479

' Job. No.: 59-10652 Sample ID:
Date Rec'd: October 10, 1990

Date Sampled: October 10, 1990

EAST MOUNTAIN SPRINGS
Sampled By: UP&L 80-47

Temperature 42.0 Degrees
Rec'd 16:30 hr.
Sampled 13:35 hr.
PacifiCorp Field Office
P.0.Box 1005

Huntington UT 84528 (REPRINTED ANALYSIS)

WATER ANALYSIS

Alkalinity, bicarbonate 373 mg/1 HCOs 10/18/90 1000 hr.
Alkalinity, carbonate 1<mg/1 CaCOs 10/18/90 1000 hr.
Alkalinity, total 306 mg/1 CaCOs 10/18/90 1000 hr.
Anions, total 7.16 meq/1

Calcium 61.1 mg/1 10/15/90 1600 hr.
Cations, total 7.16 meq/1

Chloride 5.0 mg/1 10/17/90 1030 hr.
Conductivity 600 umhos/cm 10/15/90 1000 hr.
Hardness, total 329 mg/1 CaCoOs 10/15/90 1600 hr.
Iron, total 0.09 mg/1 10/15/9%0 1635 hr.
Magnesium 42.90 mg/1 10/15/90 1615 hr.
Manganese 0.01 mg/1 10/15/90 1545 hr.
Oxygen, dissolved 6.5 mg/l 10/11/90 1100 hr.
pH 8.40 units 10/11/90 1100 hr.
Potassium 0.06 mg/1 10/15/90 1700 hr.
Sodium 13.60 mg/1 10/15/90 1650 hr.
Solids, dissolved 283.0 mg/1 10/24/90 1400 hr.
Solids, suspended 1.0 mg/1 10/24/9%0 1400 hr.
Sulfate 50.0 mg/1 10/18/90 1300 hr.

wer_ Al LAY RECENVE

2op ~ MAY 08 1991

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Al (A{ FIELD OFFICE

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

F-465
Original Watermarked For Your Protection =~~~ TERMS AND CONDITIONS ON REVERSE
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 80148 » (312) 863-8300

W

2NCE 1908

10649

Member of the SGS Group (Socwie Geherale de Surveillance)

October 30, 1990

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 653-2311

Job No.: 59 Sample ID:
Imte Rec'd: October 10, 1990
Date Sanpled: October 10, 1880 EAST MOUNTAIN SPRING
82-52
Sampled By: [ Rec"d 16:30 hr.
Satpled 12:45 p.m. hr.
Tenp 42°
Utah Fower and Light Co. Flow 1.19 G/
P.QO. Box 1005 Cord. 5 60
Huntington UT 84528 pH 7.39
WATER ANALYSIS
- Alk. , Bicarbornate 466 /1 HCO3 Iron 0.02¢ mg/1
10-18-90 1000 hr. 10-16-90 1500 nr.
Alk. , Cartorete 1« meg/l1 CaCO3 Magresium 35,30 e/l
10-18-90 1000 hr. 10-16-30 1425 hr.
Alk. , Total 382 meg/1 CaC03 - Mangarese 0.01« /1
10-18-90 1000 hr. 10-16-80 1425 nr.
Anions, Total 8.32 neq/1 Oxygen, sgolved 4.2 e/l
10-11-30 1100 hr,
Calcium 84.4 mg/1 7.80 Units
10-16-90 1410 hr. 10-11-90 1140 hr.
Cations, Total 8.13 m=a/1 Fotresium 0.09 me/1
10-16-90 1430 nr,
Chloride 10.0 /1 Sodivm 23.47 me/1
10-17-90 1030 hr. 10-16-90 1430 hr.
Conductivity 700 umbs /o1 Solids, Dissolved 295.0 /1
10-15-90 1000 hr. 10-24-90 (930 hr.
Herdress, Total 356 wg/1 CaC03 Solids, Susrernded 1.0« mz/1
10-24-90 0930 hr.
sulfate 28.0 me/1
10-18-30 1300 hr.
o d‘:‘% v:i ;\
3 21k i
‘ (E»}La \,! gi g.
‘! Bl ¥
t “ot
0 { { N 3 - 199C
ANALYST: -\ MY\-/ ‘
[ : Respectfully submitied, MINING DIV
COMMERCIAL TESTING & ENGINEERNGOQL FF i E

Original Copy Watermarked

Wy

Manager, Huntington Laborstory
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SINCE 1908

l, /

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILUNOIS 80148 ¢ (312) 963-8300 §Uf
\

COMMERCIAL TESTING & ENGINEERING CO. ;"M7

Job No.: 59 10648

Date Rec’d: October 10, 1890

Date Sampled: October 10, 1990

Saumpled By: UBSL

Member of the SGS Group (Socaets Generale de Surveiliance)

7

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 653-2311

November 5. 1990
Sample ID:

EAST MOUNTAIN SPRING 84-56

Rec’d 16:30 hr.
Sarpled 13:50 hr.

Tenp 41¢
Flow 1 G
Utah Power zod Light Co. Cond. 480
P.O. Box 1005 pH 7.65
Hatington UT 84528
WATER ANALYSIS
Alk., Bicarbonate 406 m2/1 HCO3 Iron 0.02< mg/1 —
10-18-90 1000 hr. 10-16-90 1500 hr.
Alk. , Carbonate 1< mz/1 CaCl3 Magnesium 34.80 mg/1
10-18-90 1000 hr. 10-16-80 1425 hr.
Alk. . Total 333 me/1 CaCO3 Manganese 0.0 mz/1
10-18-90 1000 hr. 10-16-80 1425 hr.
Anions, Total 7.26 meq/1 Oxygen, Dissolved 4.9 me/1
10-11-90 1100 hr.
Calcium 70.2 me/1 oH 7.40 Units
10-16-90 1410 hr. 10-11-90 1140 hr.
Cationes, Total 7.26 eq/1 Fotassium 0.09 me/1
10-16-90 1430 hr.
Chloride 5.0 /1 Sodium 20.80 me/1
10-31-90 0930 hr. 10-16-90 1430 hr.
Corshactivity 600 urhos /om Solids, Dissolved 179.0 me/1
10-15-90 1000 hr. 10-24-90 0930 hr.
Hardress, Total 319 e/l CaCo3 Sclids, Suerended 8.0 me/1
10-24-90 1400 hr.
Sulfate 30.0 mz/1

ANALYST: /0 \Z(,/g,[v\ /

Original Copy Watermarked S,
[ R V PRV - PR R N

11-01-80

Respectfully submitted, 8 At int
COMMERCIAL TESTING & ENGINEERING -

L/é/ (/{yELDO -

Manager, Huntington Laboratory



N
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COMMERCIAL TESTING & ENGINEERING CO. D?

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINOIS 80148 ¢ (31 2)953-9300

Member of the SGS Group (Societs’ Gehetale de Survedance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
£.0. BOX 1020, HUNTINGTON, UT 84528

October 30, 1990 TELEPHONE: (oo1) ssvaam
Job No.: §9 10660 Szanple ID: -
Drte Rec'd: October 10, 1990
Date Sampled: October 10, 1990 EAST MOUNTAIN SPRINGS
EMS 89-61
Sarpled By: URL Flow 24.0 GPM
Tewp 410
Cord. 4 80
Utsh Power and Light Co. pH 7.79
P.O. Box 1005 Rec’d 16:30 hr.
Batington UT 84528 Sampled 10:05 a.m. hr.
WATER ANALYSIS
Alvrad 0.01« e/l Chromium 0.02¢ mag/l
10-26-90 1600 hr. 10-25-80 1600 hr. :
Alk, , Blcartonate 400 me/1 HOO3 Corductivity 500 waahos /om
10-18-90 1000 hr. 10-15-80 1000 hr.
Alk, , Carbonate I« me /1 CaCO3 Coprer 0.010<« me/l
10-18-90 1000 hr. 10-25-90 1300 hr.
Alk., Total 328 me/1 CaCO3 Fluoride 0.34 me/1
10-18-80 1000 hr. ) 10-22-90 1400 hr.
Arsenic 0. 002 me/1 Heardness, Total 331 mg/1 CaCl3
10-19-90 1300 hr.
Anions, Total 7.34 meq/1 Iron 0.02¢ ma/l
10-16-90 1500 hr.
Barium 0. 03¢ me/1 Lead 0. 056 me/1
10-25-90 1600 hr. 10-25-90 1300 hr.
Boron 0.53 me/1 Megresivm 26.30 e/l
10-16-90 1100 hr. 10-16-90 1425 hr.
Cadradura 0. D02< me/1 Mariganese 0.01< e/l
10-25-90 1300 hr. 10-16-90 1425 hr.
Calcium 89.3 /1 Mercury 0.002¢ mg/l
10-16-30 1410 hr. 10-23-90 1600 hr.
Cations, Total 7.26 wea/1 Molybdenum 0.1« 1mg/1
10-25-90 1600 hr.
Chloride 15.0 mz/1 Nickel 0.02¢< me/l
10-15-90 1600 hr. 10-25-90 1300 hr. . .

ANALYST: »O\jjc,a‘/‘/

Original Copy Watermarked

Enar Yeurr Pretaction — —.

L

Respectfully submitted, A
COMMERCIAL TESTING & ENGINEERING €O, _ =5C(

U

Manager, Huntinglon Laboratory {5 ) OE

PRV



‘ti COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 ¢ (312) 8563-8300
n

IINCE 1908

Member of the SGS Group (Societe’ Gehetale de Surveiiance) S~
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0O. BOX 1020, HUNTINGTON, UT 84528

COMMERCIAL TESTING & ENGINEERING CO.

October 30, 1990 TELEPHONE: (801) 853-2311
Job No.: 59 10660 Sanple ID: - —
Dete Rec’d: October 10, 18390
Date Sampled: October 10, 1990 EAST MOUNTAIN SPRINGS
EMS 89-61
oanpled By: URSL Flow 24.0 GFM
Tenp 410
: Cord. 4 80
Utah Power and Light Co. pH 7.79
P.O. Box 1005 Rec’d 16:30 hr.
Runtington UT 84528 Sampled 10:05 a.m. hr.
WATER ANALYSIS
Nitrogen, Amonia 0.00 g/l Seleniun 0.002¢ 1wg/1 e
10-11-80 0815 hr. 10-19-80 1300 hr.
Nitrogen, Nitrate 0.15 g/l Sodivm 14.72 /1
10-16-90 31600 hr. 10-16-90 1430 hr.
Nitrogen, Nitrite 0.02 e/l Solids, Ddssolved 272.0 e/l
10-16-90 31600 hr. 10-24-30 0930 hr.
Oxygen, Dissolved 6.3 /1 Solids, Suspended 13.0 me/1
10-11-80 1100 hr. 10-24-90 0930 hr.
PH 7.80 Unite Sulfate 25.0 ne/1
10-11-90 1140 hr. 10-18-90 1300 hr.
Fhosphorus, Total 0.0«  mg/l Sulfide 20.80 e/l
10-16-30 0815 hr. 10-12-80 1300 hr.
Potassian 0.06 /1 Zinc 0.01¢ Mg/l
10-16-90 445 hr. 10-25-90 1300 hr.
@ Tppr/ S ofXelamer T
ANALYST: ___AJ- £ T Y e
: l Respectfully submitted,

L w TIELDOQFT

Original Copy Watermarked Manager, Huntington Laborat

For Your Protection. .
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COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTHHIGHLAND AVE_, SUITE 210-8B. LOMBARD, ILLINOIS 80148 ¢ (312) 953-9300

¥/

S 1908

Job No.: 59

Member of the SGS Group (Sociste' Geheiraie de Surveillance)

10659

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
Novenber 5 , 1980 TELEPHONE: (801) 853-2311

- Sample ID:-

Date Rec’d: October 10, 1990

Date Sampled: October 10, 1990

EAST MOUNTAIN SPRINGS

EMS 89-67
Saxpled By: UPSL Flow 2.3 GIM
Tenp 390
Cord. 439
Utah Power and Light Co. H 7.88
P.0. Box 1006
Hantington UT 84528
WATER ANALYSIS
Aluminum 0.32 ms/1 Chromium 0.02¢< me/l
- 10-25-90 1600 hr. ' 10-25-90 1600 hr.
Alk., Bicarbonate 392 mz/1 HCO3 Conductivity 600 umnhosa /Cm
10-18-60 1000 hr. 10-15-80 1000 hr.
Alk., Carbonate 1« meg/1 CaCO3 Copper 0.01« mg/1
10-18-90 1000 hr. 10-25-90 1300 hr.
Alk., Total 321 mz/1 CaCo3 Fluoride 0.37 mz/1
10-18-90 1000 hr. 10-22-90 hr.
Arsenic 0. 003 mz/1 Hardness, Total 331 meg/1 CaCO3
10-19-90 1300 hr.
Anions, Total 7.52 mq/1 Iron 0.08 me/1
10-16-90 1500 hr.
Barium 0.03¢« mz/1 Lesd 0.050¢< mg/l
10-25-80 1600 hr. 10-25-90 1300 hr.
Boron 0.18 /1 Megresivm 38.60 me/1
10-16-20 1100 hr. 10-16-90 142% hr.
Cadmivrm 0.002z e/l Mengenese 0.0z me/1
10-25-80 1300 hr. 10-16-90 1425 hr.
Calcivm 68.8 reg/1 Mercury 0.002¢ me/1
10-16-90 1410 hr. 10-23-80 1600 hr.
Cations, Total 7.5 w=a /1 Molytderaa 0,10« mg/1
10-25-90 1600 hr.
Chloride 15.0 mez/1 Nickel 0.02¢< ma/l1
10-15-90 1600 hr. 10-25-90

o ANALYST: O \Z]dﬂ/\/

Original Copy Watermarked
For Your Protection ‘

COMMERCIAL ?’ns'snnsd'ue & ENBICEFRING GO, 3O

% “”""”FIELD‘A"C;FF



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD., ILLINOIS 80148 ¢ (312) 853-9300

‘T COMMERCIAL TESTING & ENGINEERING CO. @[7
. u E “a\,

NCE 1308 Member of the SGS Group (Sociste’ Geherale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
bbvemmr 5 , 1990 TELEPHONE: (801) 653-2311
Job No.: 59 10659 - — Sample ID:

Date Rec'd: October 10, 1990

Date Sampled: October 10, 1990 EAST MOUNTAIN SPRINGS
EMS 89-67

Sampled By: UPSL Flow 2.3 GPM
Tenp 330
Cord. 439

Utah Fower and Light Co. pH 7.88

P.0O. Box 1005

Huntington UT 84528

WATER ANALYSIS

Nitrogen, Ammonia 0.00 mz/1 Selenium 0.002¢ mg/1 R
10-11-90 0815 hr. 10-18-90 1300 hr. _
Nitrogen, Nitrate 0. 16 mz/1 Sodium 18.70 mg/1
10-16-90 1600 hr. 10-16-90 1430 hr.

Nitrogen, Nitrite 0.03 mz/1 Solids, Dissolved 235.0 mg/1
10-16-90 1600 hr. - 10-24-90 (0930 hr.

Oxvegen, Dissolved 5.8 m=/1 Solids, Suspended 26.0 ms/1
10-11-90 1100 hr. 10-24-80 0930 hr.

pH 7.70 Units Sulfate 40.0 mg/1
10-11-90 1140 hr. 10-18-90 1300 hr.

Phosphorus, Total 0.01< me/l Sulfide 0.00 mz/1
10-16-90 0815 hr. . 10-12-90 1300 hr.

Potassium 1.88 me/1 Zinc 0.01 mg/1
10-16-90 1445 hr. 10-25-90 1300 hr.

ANALYST: /{O . \LQMA ICH/ -6 199t -

T
‘4 Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. >

FIELDOFF _
Wy

Or 'dg,..’ al ggp'y :’fﬁ.‘ ';,,.."" ked Manager, Huntington Laboratory
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GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE.. SUITE 210-B. LOMBARD, ILLINOIS 80148 ¢ (312) 863-9300

:1! COMMERCIAL TESTING & ENGINEERING CO. o

‘ccvm Member of the SGS Group (Socrwite Generale de Surveilance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
March 21 , 1990 TELEPHONE: (801) 653-2311
Job No.: 59 10310 Sample ID: UP&L
Date Rec'd: March 9, 1990 DEER CREEK- IN-MINE
TW-10
Date Sanpled: Maxrch 9, 1990 Termperature 48 degrees
Flow 11.9 gpm
Sampled By: UP&L Recd 1300 hr.

Sarpled 1110 hr,
Utah Power and Light Co. e
P.O. Box 1005 - “,,“l _'e‘ ‘.’:-,.'_,.‘; "zi\l;‘
Huntington UT 84528 T s b

g e
Aoy v iV

WATER ANALYSIS ‘ piv i rhicE

Alk., Bicarbonate 430 mg/1 HCO3 Iron 1.17 mg/1
. 03-14-90 1345 hr. 03-13-90 1400 hr.

Alk. , Carbonate 1< mg/1 CaCO3 Magnesium C77.10 mg/1
03-14-90 1345 hr. 03-13-90 1345 hr.

Alk., Total 402 mg/1 CaCQ3 Manganese 0.31 me/1
03-14-90 1345 hr. 03-13-80 1415 hr.

Anions, Total 15. 47 meq/1 Oxygen, Dissolved 5.7 me/1
03-09-90 1525 hr.

Calciumn 165.9 me/1 H 7.40 Unite
03-12-90 1330 hr. 03-09-90 1515 hr.

Cations, Total 15.31 meq/1 Potassium 5.00 me/1
03-13-90 1315 hr.

Chloride 10.0 /1 Sodivm 13.00 /1
03-12-90 1445 hr. 03-13-90 1300 hr.

Corductivity 450 unhos /cm Solids, Dissolved 381.0 mz/1
03-12-90 1430 hr. 03-20-90 1530 hr.

Hardness, Total 732 me/1 CaCO3 Solids, Suspended 1828.0 ne/1
" 03-20-90 1530 hr.

Sulfate 3560.0 ma/1
03-16-90 1200 hr.

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

e Cacecitd leg

Original Copy Watermarked . Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

@ HunT /O \L/KMV\/



:T COMMERCIAL TESTING & ENGINEERING CO. D)q&
k GENERAL OFFICES 1918 SOUTH HIGHLAND AVE ., SUITE 210-8. LOMBARD. ILLINOIS 80148 * (312)853-8300

SINCE 1908 Member of the SGS Group (Sociks Generais de Surveiiance)
PLEASE ADDRESS ALL connesporcoence‘r'(/):
P.O. BOX 1020, HUNTINGTON. UT 84528
MarCh 21 , 1990 TELEPHONE. (B01) 853-2311
Job No.: &9 10309 Smple ID: UPRL
Date Rec'd: March 8, 1990 DEER CREEK- IN-MINE
3rd NO, XC-41
Date Sampled: March 9, 1980 Temperature 55 dedrees
Flow 1.40 gpm
Sanpled By: URSL Rec"d 1300 hr.

Sanpled 1120 hr.

Utah Power and Light Co.
P.0O, Box 1005
Huntington UT 84528

WATER ANALYSIS EITEVIINY

FHop O TICE

Alk, , Bicarbonate 381 mg/1 HCO3 Iron 0.92 mg/1

03-14-90 1345 hr. 03-13-80 1400 hr.
Alk., Carbonate 1< mg/1 CaC03 Magnesium 31.30 mg /1 ad

03-14-90 1345 hr. 03-13-90 1345 hr.

Alk. , Total 312 mg/1 CaC03 Manganese 0.0« mg/l
03-14-80 1345 hr. 03-13-90 1415 hr.

Anions, Total 6.89 meq/1 Oxygen, Dissolved 3.0 mg/1
03-09-80 1510 hr.

Calciunm 72.9 mg/1 rH 7.20 Unite
03-13-30 1330 hr. 03-08-90 1450 hr.

Cations, Total 6.80 nmeq/1 Fotaesivm 1.40 g/l
N3-13-80 1315 hr.

Chioride 10.0 e/l Sodivmn 12.90 e/l
03-12-90 1445 hr. 03-13-90 1300 hr.

Conductivity 420 whos /CIn Sonlide, Dissolved  342.0 mg/1
03-12-90 1430 hr. 03-20-80 1530 hr.

Hardness, Total 311 mg/1 CaCO3 Solids, Suspended 1.0¢ e /1
03-20-90 1530 hr.

Sulfate 25.0 e/l

03-16-80 1200 ﬁr.

Respectiully submitted, —
COMMERCIAL TESTING & ENGINEERING CO.

! /
7. / - /[ .C
(L é:izx>4<iaé, 'h§%¢>~¢/’
Original Copy Watermarked Manager, Huntington L ratory (

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
< soe TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

ANALYST: lycéfmmJ



:TI COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH RIGHLAND AVE , SUITE 210-B. LOMBARD, ILLINO!S 680148 ¢ (312)953-8300 DV‘;’
“' 1908 Member of the SGS Group (Socidte’ Generale de Surveiltance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020. HUNTINGTON, UT 84528
March 21 , 1990 TELEPHONE: (801) 853-2311
Job No.: &9 10311 Sample ID: UF&L
Date Rec’d: March 9, 1890 DEER CREEK- IN-MINE
st Right XC-22
Date Sampled: March 9, 18380 Temperature 52 degrees
Flow (NO FLOW)
Sanpled By: UPSL Rec'd 1300 hr.

‘ Sampled 0950 hr.

Utah Power and Light Co. o SRR
P.0. Box 1005 L
Huntington UT 84528

WATER ANALYSIS

Alk, , Bicarbonate b12 me/1 HCO3 Iron 0.44 mz/1
‘ 03-14-90 1345 hr. 03-13-80 1400 hr
Alk., Carbonate 1< mg/1 CaCO3 Magnesium 4’?).20 me/1
03-14-90 1345 hr. 03-13-80 1345 hr.
Alk., Total 420 mg/1 CaCO3 Manganese 0.01< mg/l
03-14-90 1345 hr. 03-13-90 1415 hr.
Anions, Total 11.48 meq/1 Oxygen, Dissolved 4,3 meg/1
‘ 03-09-90 1525 hr.
Calcium 81.7 /1 PH 7.10 Uhite
03-13-90 1315 hr. 03-09-30 1515 hr.
Cations, Total 11.31 =q/1 Potaszsium 2.40 e/l
03-13-90 1315 hr.
Chloride 5.0 /1 Sodium 90. 00 ng/1
03-12-90 1445 hr. 03-13-90 1300 hr.
Conductivity 650 winhos /cm Solids, Di=zsolved 491.0 /1
03-12-90 1355 hr. 03-20-90 1630 hr.
Hardness, Total 370 /1 CaCo3 Solids, Suspended 1,0« e/l
03-20-90 1630 hr,
Sulfate 150.0 me/1

03-16-90 1200 hr.

® ANALYST: IO jmd
Raspectfully submitted,

A COMMERCIAL TESTING & ENGINEERING CO.

Q&w@ Crvneidl / ?/ P

Original Copy Watermarked Manager, Huntington Laboratory

For Your Protection
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



: t COMMERCIAL TESTING & ENGINEERING CO. ‘J@

GENERAL OFFICES: 18918 SOUTH HIGHLAND AVE . SUITE 210-8B. LOMBARD ILLINOIS 60148 » {312} 953-8300 Q
SINCE 1908 Member of the SGS Group (Socwte’ Generale de Surveiliance)
PLEASE ADDRESS ALL CORRE SPONDENCE TO"
P.O. BOX 1020, HUNTINGTON, UT 84528
Apl'il 10 1940 TELEPHONE: (801) 853-2311
Job No.: &9 10328 Seanple ID: UESL
Date Fec'd: March 26. 1990 DEER CREEK-MINE
1et, Right Famlt Zore
[iute Sampled: March 26, 1990 Tenperatire 45 degres=s
Fec'd 1100 hr.
Saupled By: UR&L Sampled 0855 hr.

Utah Power and Light Co.
P.0. Box 1005
Hatington UT 84528

WATER ANALYGIS

Al¥k. ., Bicarbonate 538 ms/1 BO03 Magne=zium 46, 30 m/1
03-26-80 1300 hr. 03-28-90 . 1345 hr.

Alk. , Carbonate 1< mz/1 CaCO3 Manganese 0. 01< me/1
(03-26-80 1300 hr. 03-28-90 1400 hr.

Al . Total 441 /1 CaCl3 Qi1 and Grease 1.1 s
(13-26-90 1300 hr. 03-28-90 1420 hr.

Anions, Total 10,42 mq/1 Oxygen, Disaolved 3.0 m/1
03-26-90 1645 hr.

Cealcium 110.8 /1 rH 7.00 Unite
03-&8-90 1330 hr. 03-26-90 1605 hr.

Cations, Total 10,22 weq/1 Fotazeium e. 10 e/l
03-28-90 1315 hr.

Chloride 5.0 e/l Soddium 19.20 1me,/1
03-27-90 1445 hr. 03-28-90 1300 hr.

Corcaetivity 800 wrahos /om Zolide, Dssolved 495, 0 /1
03-26-90 1Q55 hr. 03-27-90 1545 hr.

Herdress, Total a7 e/l CaX03 S0lids ., Settlenble 0.5« /1
' 03-27-90 1330 hr.

Iron 0.20 e/l Solids, Suspended 79.0 1e/1
03-28-30 1400 hr. 113-27-990 1545 hr.

Iron, Disaolved 0,03 e/l Sulfate 20.0 /1
03-28-90 1400 hr. 03-29-80 0930 hr.

RN A TR

ANALYST: /@ \j\jo,mu

Coage PRGN
Respectfully submitted, o {,‘ f? r.
COMMERCIAL TESTING & ENGINEERING CO.

./(/( Vy“?i’!-‘_‘-ﬂ!\.’

LYW,
Original Copy Watermarked " Hunti yoilot HEICE
For Your Protection anager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

e e TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINOIS 80148 » (312) 953-8300

BINCE 1900

Bigwonitoring

Member of the SGS Group (Socidte’ Generale de Surveiliance)

DEER CREEK MINE

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 853-2311

18 1st Right Fault Zone

REGION VIII GUIDANCE FOR ACUTE WHOLE EFFLUENT REPORTING

PERMITTEE NaMmg UTAH POWER & LIGHT CO. NPDES No
20% MORTALITY TEST: _X pass ___ fail LCSON/A 8  OUTFALL NO
TEST ANIMAL & AGE Fathead 4d SAMPLE TIME & DATE _ 08:35 3-26-90
Analysis Time & Date: Begin 3-27-90 13:00 End 3-31-90 13:00
Receiving Water Hardness _173  Reconstituted Water Hardness (1f used)______
. Dilutions (% Effluent)*
Measurements 03 63 12.5% 253% 50% 75% 100%
No @ Start of Test 20 20 20 20 20 20
No live after 24 hrs | 20 20 20 19 20 19
No live after 48 hrs | 20 20 20 18 20 19
No live after 72 hrs | & 20 20 18 20 19
%live after 96 hrs 20 20 19 18 20 19
Initial DO: mg/l 8.1 1.3 7.1 6.5 5.6 4.2
DO; 24 hrs: old/new 6.7.1 6.3 y7.0]6.2 /6.95.8/ 6.4/6.5/6.1] /5,
DO; 48 hrs: old/new 5.8/7.8 / 5.7 /7.0 5.7 [6. 5.9/ 6.7)5.8,6.3]5.55.6
DO; 72 hrs: old/new 5.7/6. ; [6-0 /6.616.1 /6.5'6.1/6.2 6.1/6.116.15.8
DO; 96 hrs: 6.8 6.7 6.6 6.6 6.5 6.2
Initial temp: ©C 20 20 20 20 20 20
Temp;v24 hrs: old/new?l 721 / 21,21 | 21 421121 /21 |21 / 21} 21/21 |
Temp; 48 hrs: o0ld/new20 /20 / 20/20 120 /20 120 /20 120 /20! 20/20
Temp; 72 hrs: old/newi20 /20 / 20/20 120 /20 120 /20 20 [ 29} 29/ 29
Temp; 96 hrs: 20 20 20 20 20 20
Initial alkal. 0%_225 100%_441 Initial Effluent Hardness _ (g7
Initial NH3 as N o%__g'_ﬁ_o_ 100&_0;4_7_ Initial pH 0% _8.10 100%__7.00

Dayid Councill
d11/fC>{}/" 4:9-50

- 6/28/88

ANALYST'S NAME

Final ph 0% 8-3  100%_8.2
CTE-HUNTINGTON
‘\aom\'romr ~

* normally, a minimum of five plus control (0%)

SIGNATURE/DATE

PR e

€

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN éRINCiéAl: COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING ff‘C;IL;‘TIE,B



GENERAL OFFICES: 1818 SOUTH HIGHLAND AVE . SUITE 210-8. LOMBARD, ILLINOIS 80148 » (312) 853-8300

:TI COMMERCIALTESTING & ENGINEERING CO.

SINCE ' PON Member of the SGS Group (Socwte Genetale de Surverliance)

Bi i i
10:03r2n§n reoring DEER (':REEK MINE PLEASE ADDRESS ALL CORRESPONDENL._.:O'
1st Right Fault Zone P.O. BOX 1020, HUNTINGTON. UT 84528

TELEPHONE: (801) 853-2311

REGION VIII GUIDANCE FOR ACUTE WHOLE EFFLUENT REPORTING

PERMITTEE NAME UTAH POWER & LIGHT CO. NPDES No

20% MORTALITY TEST: _ X pass ___ fail  LCS50 N/A_ %  OUTFALL NO

TEST ANIMAL & AGE Uer 0daphnia 24hr gayprp TIME & DATE 08:55 3/26/90
Analysis Time & Date: Begin 3/28/90 10:00 End __3/30/90 10:00

Receiving Water Hardness 173 Reconstituted Water Hardness (if used)

Dilutions (% Effluent)*

Measurements 0% 6% 12.5% 25% 50% 75% 100%
No @ Start of Test 20 20 20 20 L 20 20
No live after 24 hrs 20 20 2() 20 E 20 20
No live after 48 hrs 20 20 20 20 } 20 20

No live after 72 hrs

No live after 96 hrs

Initial DO: mqg/l 7.1 ‘ 7.0 6.9 6.4 6.1 5.4
DO; 24 hrs: old/mew 6.87.8 / 6.8/7.0] 6,5/6.916.2/6.716.1/6.16 0
DO; 48 hrs: old/new 6‘% / 6'4/ 6.5/ 6.3/ 6.1/ 6.6
DO; 72 hrs: old/new / / / / / / /
DO; 96 hrs:

Initial temp: ©C 21 21 21 21 21 21

Temp; 24 hrs: old/new 20 420 / 20/201{20 20 120 / 20120 /20 120/2

Temp; 48 hrs: old/new)20 / / 20/ 20 / 20 / o0 / 20/
Temp; 72 hrs: old/newl [/ / / / / / /

Temp; 96 hrs:

Initial alkal. 0% 225 100% 441 Initial Effluent Hardness _4g7
Initial NH3 as N 0%_0-59 1008 _0-%7 1nitial pu os_8.1 1003 7.0

Final pH 0%_ 54 100s_8-4 ANALYST'S NAME _Donna Tyson

L ABORATORY CTE-HUNTINGTON stonarore/oate__ A CL g0,

* normally, a minimum of five plus control (0%) aalr - 6/28/88

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RngB_LO{xDIFG FA(%!}_IT}ES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. LLINOIS 60148 ¢ (312)953-8300

%\&

Job No.: 59 10339
Date Rec'd: April 3, 1990
Date Sanpled:  April 3, 1990

Sapled By: UF&L

Utah Power and Light Co.
P.0. Box 1005
Hmtington UT 84528

Member of the SGS Group (Socide’ Generaie de Surveiliance)

PLEASE ADORESS ALL CORRESPONDENCE TO
P.O. BOX 1020, HUNTINGTON, UT 84528

April 12, 1990

Sanple ID: UPSL

DEER CREEK-MINE

3rd North XC-65

#3 Slope

Tenperature 46 degree
Flow 15 gpm

Rec’d 1030 hr.
Sapled 0915 hr.

TELEPHONE: (801) 853-2311

WATER ANALYSIS

Alk. , Bicarbonate 376 mz/1 HCO3
04-09-90 1315 hr.

Alk. , Carbonate 1< m2/1 CaCo3
04-09-90 1315 hr.

Alk., Total 308 me/1 CaCl3
04-09-90 1315 hr.

Anions, Total 7.48 m2q/1

Calcium 83.1 g/l
04-08-90 1330 hr.

Cations, Total 7.47 nea/1

Chloride 15.0 me/1
04-03-90 1400 hr.

Conductivity 700 wnhos /o
04-03-90 0930 hr.

Herdness, Total 334 g /1 CaCO3

Iron 0.18 me/1
04-08-90 1435 hr.

Iron, Dissolved 0. 02« ng/1
04-08-80 1415 hr.

ANALYST: )O \Z//ka/

Origina! Copy Watermarked
For Your Protection

F-465

Magnesium 30.80
04-08-90 1345 hr.
Manganeae 0.01<
04-08-90 1400 hr.
01l and Grease 1.«
(04-08-90 1400 hr.
Oxygen, Dissolved 7.8
04-03-90 1345 hr.
pH 7.80
04-03-90 1330 hr.
Fotessiom 2. 30
04-08-90 1315 hr.
Sodivm 17.00
04-08-30 1300 hr.
Solide, Dissolved  433.0
04-06-30 16Q0 hr.
S0lids, Susperded 1.0«
04-06-90 1600 hr.
Sulfete 50.0
04-10-30 1607 hr.

Respectfully submitted,

COMMERCIAL TESTING & ENG|NEERING CO.

MM//

Manager, Huntington Laboratory i

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

mz/1
mz/1
mz/1
mz/1
Units
/1
me/1
e/l
me/1

g/l



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES : 1818 SOUTH HIGHLAND AVE . SUITE 210-8. LOMBARD, ILLINOIS 80148 ¢ (312)953-8300

e

SHeCE 1908 Member of the SGS Group (Socite Genersie de Surveltance)
10335 . R DEER CREEK MINE PLEASE ADDRESS ALL CORRESPONDEQYO
Biomonitoring 3rd North XC-65 P.0. BOX 1020. HUNTINGTON, UT 84528

TELEPHONE: (801) 853-2311

#3 Slope

REGION VIII GUIDANCE FOR ACUTE WHOLE EFFLUENT REPORTING

PERMITTEE NAME UTAH POWER & LIGHT CO. NPDES No

20% MORTALITY TEST: __ X pass ___ fail  LC50 N/A %  OUTFALL NO

TEST ANIMAL & AGE Ceriodaphniac24hr gampLE TIME & DATE _03:15 4/3/90
Analysis Time & Date: Begin _4/4/90 10:00 End __4/6/90 10:00

Receiving Water Hardness _EEE_ Reconstituted Water Hardness (if used)__
Dilutions (% Effluent)*
Measurements 03 6% 12.5% 25% 50% 75% 100%

No @ Start of Test 20 20 20 20 l 20 20
No live after 24 hrs | 20 20 20 20 | 20 20
No live after 48 hrs 20 20 20 20 20 20
No live after 72 hfs
No live after 96 hrs
Initial DO: mg/l 8.0 7.9 .8 /.9 8.0 7.8
DO; 24 hrs: old/new 7-2/7.2 / 7.0 ,7.116.9,7.47.97.117.2/7.2{7.2y7.1
DO; 48 hrs: old/new 7-2/ / 1.1/ 7.0/ 7.0 1.2/ 7.0/
DO; 72 hrs: old/new / / / / / / /
DO; 96 hrs:
Initial temp: ©C 20 20 20 20 20 20

| Temp; 24 hrs: old/new] 20/20 / 20/20°) 20 /20120/20 | 20/20 | 20/20
Temp; 48 hrs: old/newl 20/ / 20/ 20 / 20/ 20/ 20/
Temp; 72 hrs: old/new / / / / / / /
Temp; 96 hrs:

3nitial alkal.

0% 198 100% _ 308 Initial Effluent Hardness 334

Initial NH3 as N 0%_0-37  100%_0.41 1Initial pH 0%__8.3 100%__7.8

Final pi 0% o070 100t 8- ANALYST'S NaMg _ David Councill - " oy
LABORATORY _ C1E-HUNTINGTON SIGNATURE/DATE LY et 4/11/90° ’?
*+ normally, a minimum of five plus control (0%) A 115/jg;83

LI TR A TLY
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, |{ |~
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES ~ ~~ ~ 7~



GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-B. LOMBARD. ILLINOIS 80148 ¢ (312) 963-8300

:1' COMMERCIAL TESTING & ENGINEERING CO.

BINCE 1908 Member of the SGS Group (Sociste Genetale de Surveillance)
35 DEER CREEK MINE
. . ' PLEASE ADDRESS ALL CORRESPONDENCE TO:
omonitoring 3rd North XC-65 P.0. BOX 1020, HUNTINGTON, UT 84528
#3 Slope \ TELEPHONE: (801) 653-2311

REGION VIII GUIDANCE FOR ACUTE WHOLE EFFLUENT REPORTING

PERMITTEE NAaMg UTAH POWER & LIGHT CO. NPDES No

20% MORTALITY TEST: _ X pass ___ fail LC50 N/A 3 ou'rimx.x. NO

TEST ANIMAL & AGE _Pipmephales 4d  SAMPLE TIME & DATE _09:15 4/3/90
Analysis Time & Date: Begin _4/3/90 13:00 End _4/7/90 13:00

Receiving Water Hardness _ 223 Reconstituted Water Hardness (1f used)

Dilutions (% Effluent)s

Measurements 01 63 12.5% 25% 50% 75% 100%

No @ Start of Test 20 20 yds| 20 20 20
No live after 24 hrs | 29 20 20 20 19 19
No live after 48 hrs | 19 20 20 20 19 19
No live after 72 }u-rs 19 20 20 20 19 19
No live after 96 hrs | 19 20 20 20 19 19
7.9 7.9 7.8 7.8 7.4 7.5

Initial DO: mg/l
bO; 24 hre: old/new [5-9/8-0 ; 15.7/7.95.6/7.8/5.4/7.9|5.4/8.0{5.1/7
6.1,7.2 6.3,7.16.5,7.1{6.4/7.1|6.3 7.2]6.4/7.1

DO; 48 hrs: old/new -/ /

DO; 72 hrs: old/new 6.7J7.1 / 7-46.3,7.416.5/7.216.6 1.316.6/6.9

DO; 96 hrs: 6.3 6.2 6.2 6.0 6.0 5.6
21 21 21 21 21 20

Initial temp: ©C
Temp; 24 hrs: old/new 20, 20 / 20,201 20/ 20} 20/20 | 20 /201 20/20

Temp; 48 hrs: old/mew 20/ 20| / 20 /20 ) 20/ 20f 20/20 [ 20/20] 20/20
Temp; 72 hrs: old/nevl 20/ 20 / 20 20 | 20,20| 20420 | 20 y20| 20/20
Temp; 96 hrs: 20 20 20 20 20 20
Initial alkal. 0%_198 100%_308 Initial Effluent Hardness 334

Initial NH3 as N ot_0-37 1008 0-41  1nitial pH 0%_8.3 100% 7 8

Final pH ot 8-20 1p0%_8.25 ANALYST'S NAME _ David c}qr{r'm hr

aBoraToRy CTE-HUNTINGTON SIGNATURE/DATE 24 W O 1190 M

%« pnormally, a minimum of five plus control (0%) S 16/281/.ds "~
RANHEICY DIV

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING. eﬁegs? FICE
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



GENERAL OFFICES - 1919 SOUTH HIGHLAND AVE ., SUITE 210-B, LOMBARD. ILLINOIS 80148 * (312) §563-8300

: E COMMERCIAL TESTING & ENGINEERING CO. i/“,

SINCE 1908 Member of the SGS Group (Societe’ Gehsisle de Surveilance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

April 23, 1990 TELEPHONE: (801) 853-2311

Job No.: 69 10347 oanple ID: URRL

Date Rec'd: April 10, 1990 DEER CEEEK MINE
¢nd Right XC-17

Dete Sanpled:  April 10, 1990 Tenpersture 50 degrees
Fec'd 1155 hr.

Sampled By: UF&L Sampled 1000 hr,

Utah Power and Light Co.
F.O. Box 1005
Huritington UT 84528

BiLIT R
gl
jb s’f
____________________________________________________________________ TPC S5 saer T
WATER ANALYSIS
Alk., Ricarbonat 414 1 HCO3  Magnesi 128001 mer e
Z, , Bicarbonate e/ 2073 agnez ium 2.8k 2/ =
04-13-90 1300 hr. 04-13-90 1445 hr,‘TlLUI}GFFIL,L
Alk., , Carbtonate 1< me /1 Cacos Manganese 0,031« me/1
(14-135-9¢ 1300 hr. 04-23-90 1500 hr.
Alk., Total 259 mz/1 CaCo3 0il and Greaze 1.0¢ me/1
(14-13-80 1300 hr. (4-10-90 140Q hr.
Anions, Total 8.50 n=3/1 OxyZen, Disaolved 5.9 me/1
04-10-80 1420 hr.
Calcium 82,1 /1 rH 7.65 Tnite
4-13-90 1430 hr. 34-10-90 1410 hr.
Cationz, Totsl B.1H wea /1 Fotass g 1. 80 /1
(4-13-30 1415 hr.
Chloride 15.0 e/l Socdivg 11.490 e /1
04-13-30 1515 hr. 04-13-90 1400 hr.
Conductivity 24 vrnhes /ot solide, Dissolved  203.0 g /1
04-16-90 1600 hr. 04-10-20 1610 hr.
Hardness, Total 381 g /1 CaCO3 Solids, ZSuspended 13.0 me/1
04-10-90 161Q hr.
Iron 0.21 e/l culfate 70,0 me /1
0D4-23-30 1530 hr. D4-10-90 1607 hr.
Iron., Dizsolved 0,0z« m/1
04-23-390 1530 hr.

ANALYST: ﬂ \'//f/ia,-h“\/

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

(L e

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-465 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Origina! Copy Watermarked
For Your Protection
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE ., SUITE 210-8. LOMBARD. ILLINOIS 80148 ¢ (312)9853-8300

10347 DEER CREEK MINE oo
Biomonitoring 2nd R XC-17 PLEASE ADDRESS ALL CORRE SPONDENCE TO

P.O. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 853-2311

REGION VIII GUIDANCE FOR ACUTE WHOLE EFFLUENT REPORTING

PERMITTEE NAME

TEST ANIMAL & AGE

Analysis Time & Date: Begin

. 20% MORTALITY TEST: X
| _—

Utah Power & Light Co. NPDES No .
pass _____ fail LCS0 % ou'rfm NO
Ceriodaphnia 24h saMPLE TIME & DATE _4/10/90 10:00
4/11/90 09:00 End __4/13/90 09:00

Receiving Water Hardness _EEZ__ Reconstituted Water Bardness (if used)___
. Dilutions (% Effluent)*
Measurements 03 63 12.5% 253 50% 75% 100%
No @ Start of Test 20 20 20 20 20 20
‘ No live after 24 hrs | 20 20 20 20 i 20 20
f No live after 48 hrs 20 20 20 20 20 20
' ‘No live after 72 hfs
No live after 96 hrs
Initial DO: mg/l 8.0 7.9 1.8 6.8 1.2 6.8
, DO; 24 hrs: old/new 7.26.6 / 7.2/6.9] 7.4/7.217.0/7.016.9 6.916.6/6.7
| DO; 48 hrs: old/new 17.0 / 6.9/ 6.8/ 7.0 7.1/ 1.1/
DO; 72 hrs: old/new / [ / A / / /
DO; 96 hrs:
Initial temp: °C 20 20 20 20 20 20
Temp; 24 hrs: old/nevl 2020| / 20/20 | 20/20 | 20/20 | 20/20l 20/ 2
Temp; 48 hrs: old/new 20 / 20y 20/ 20/ 20 20/
Temp; 72 hrs: old/nevj / / / / / / /
Temp; 96 hrs:
Initial alkal. 0% 292  q1p0s__339 Initial Effluent Hardness _ 381
Initial NH3 as N 0%_.20 1008 _ .07 Initial pH 0%_8.3 ?OQ‘__14§i

8.4 100%_8.5

‘:mal pH 0%

ANALYST'S NAME David Councill ' S e

LABORATORY  CTE-HUNTINGTON SIGNATURE/DATE | ’
IR
* normally, a minimum of five plus control (0%) 6/28/88"
LR PR A%
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, - LR

TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE . SUITE 210-8. LOMBARD. ILLINOIS 80148 # (312)953.9300

e

SINCE 108

10347
Biomonitoring

Member of the SGS Group (Societe Genersle de Surveitance)

DEER CREEK MINE
2nd R XC-17

PLEASE ADDRESS ALL CORRE SPONDt‘ T0
P.O. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE. (801) 853-2211

F SR N, 4

NP TPURE N> PP QP BN )

REGION VIII GUIDANCE FOR ACUTE WHOLE EFFLUENT REPORTING
Utah Power & Light Co.

PERMITTEE NAME NPDES ﬂo

20% MORTALITY TEST: X _ pass fail LC50 3 OUTFALL NO

TEST ANIMAL & AGE _ Fimephales 4d. gawpre TIME & DATE _4/10/30 10:00
Analysis Time & Date: Begin 4/10/90 15:00 End 4/14/90 15:00
Receiving Water Hardness 297 Reconstituted Water Hardness (if used)

Dilutions (% Effluent)*

Measurements 0% 63 12.5% 253 50% 753 100%
No @ Start of Test 20 20 20 20 | 20 20
No live after 24 hrs | 18 20 19 20 | 19 20
No live after 48 hrs | 18 20 18 20 19 20
No live after 72 hrs 18 20 18 20 19 20
No live after 96 hrs 18 20 18 20 19 20
Initial DO: mg/l 7.8 7.7 7.7 6.9 6.2 5,
DO; 24 hrs: old/new }6.78.0 / 7.0/7.917.4/787 Veagla2/7 36 5/6.8
DO; 48 hrs: old/new 7-96-6 / 7.0/6.9) 5.5/7.2/6.7/7.015.8 /6.95.8/6.7
b0; 72 hrs: old/new |7-Q7.1) 7 |7.0/6.5]7.5/6.6/6.97.316.6/7.46.7/8
DO; 96 hrs: 6.5 6.9 6.8 6.4 6.6 6.2
Initial temp: °C 20 20 20 20 20 20
Temp; 24 hrs: old/new 2020 / 2020 | 20/20 | 20/20 | 20/201 20/
Temp; 48 hrs: old/new 2(}[ 20 / 20/20 20,20 | 20720 20,20 | 20 RO
Temp; 72 hrs: old/newi 20720 / 2020 | 20720 | 20/20 | 20/20 |20 R0
Temp; 96 _hrs: 20 20 20 20 20 20

Initial alkal.
Initial NH3 as N O
Final pH 0%_38.3

LABORATORY CTE-HUNTINGTON

0% 297 100%__339
1008 0.7

g 2.0

Initial Effluent Hardness 381

100%

8.3

ANALYST'S NAME

SIGNATURE/DATE Q7 c e

Initial pH 0%_8.3

100%__7.65

David Councill

RARRRT

* normally, a minimum of five plus control (0%)

oo

Py
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 80148 » (312) 953-8300

COMMERCIAL TESTING & ENGINEERING CO. 67

Job No.: 53 10444

Date Rec'd: June 14, 13990

Date Sanpled:

Sanpled By: UPSL

Utah FPower and Light Co.
P.O. Box 1005
Huntington UT 84528

June 13, 1890

Member of the SGS Group (Sociked Gehetale de Burveiliance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

June 28, 1990

cenple ID: UR&L

TELEPHONE: (801) 853-2311

* DEER CREEK KUNOFF BELOW MINE

Tenperature 74 degrees
Flow 12.0
Fec'd 1452 hr.
Saupled 0830 hr.
FIELD MEASUREMENTS
pH 8.03
Conductivity 2425

Jreos”

Acidity I<
06-27-90 0910 hr.
Alk., Bicarbonate 390
06-18-90 1415 hr.
Alk. , Carbonate 6
06-18-80 1415 hr.
Alk., Total 243
06-18-80 1415 hr.
Anions, Total 31.87
Caloiumn 191.9
06-15-90 1400 hr.
Cations, Totsl 31.72
Chloride 515.0
06-20-90 1620 hr.
Conductivity 2400
06-14-30 1510 hr.
Hardness, Total 990
Iron 0,0z
08-15-50 1430 hr.

! !
2 . :
+ . ! o

ANALY

<
he¥]
3
[

WATER ANALYSIS

mg/1 CaCOo3 Iron, Dizsolved 0. 02<
06-15-90 1430 hr.
meg/1 HCO3 Magnesium 124. 00
06-15-90 1415 hr.
mg/1 CaC03 Manganeze G, 02
06-15-90 1445 hr.
mg/1 CaCo3 0i1 and Grease 1.0«
06-20-90 1100 hr.
meq/1 Oxygen, Dissolved 6.3
06-14-90 1330 hr.
/1 H 8. 40
06-14-30 1120 hr.
eq/1 Potassium 8.90
06-15-30 1515 hr.
/1 oodiun 272.80
06-15-80 1500 hr.
wnbss /Cn Solids, Dissolved 1371.0
06-15-90 1630 hr.
g/l CaCO3 Solids, Settlesble 0.5«
06-14-90 1545 hr.
g/l os0lids, Suspended 6.0
06-15-90 1630 hr.
sulfate £10.0

)

Original Copy Watermarked
For Your Protection

F-465

06-21-80 1315 hr.

P

[

- s e

Respectfully submitted, : v &
COMMERCIAL TESTING & ENGINEERING CO-

Manager, Huntington gbo%’y

RRTIE

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

mg/1
mg/1
mz/1
mg/1
ng/1
Units
e/l
e/l
g/l
g/l

g/l

mZ/1
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES . 1919 SOUTH HIGHLAND AVE.. SUITE 210-8. LOMBARD. ILLINO!S 60148 ¢ (312) 953-9300 /

Lk
Pt

Member of the SGS Group (Socwe Gehetsle de Survellance)

PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

TELEPHONE: (801} 853.2311

July 25, 1990

Job No.: 59 10470 Sample [D: UPM

Date Rec’'d: June 29, 1990 DEER CREEK-IN-MINE

TW 3rd North XC-65
Temperature 44 degrees
Flow 6.0 gpm

Rec’'d 1200 hr.

Sampled 1000 hr.

Tw-i0

Date Sampled: Jure 29, 1990

Sampled By: UPSL

Utah Power and Light Co..
P.0. Box 1005

Huntington UT 84528

WATER ANALYSIS

Aluminum 0.01< mg/1 Chromium 0.02¢ mg/l
07-24-70 1400 hr. 07-24-90 1400 hr.
Alk., Bicarbonate 418 mg/1 HCO3 Conductivity 599 umhos/cm
07-10-90 0950 hr. 07-10-90 . 1325 hr.
Alk., Carbonate i< mg/1 CaCO03 Copper 0.010< mg/1
07-10-90 0950 hr. 07-24-90 1030 hr.
Alk., Total 343 mg/1 CaCO3 Fluoride 0.20 mg/1
07-10-90 0950 hr. 07-10-90 1500 hr.
Arsenic 0.002< mg/1 Hardness, Total 430 mg/1 CaCO3
07-20-90 0900 hr.
Anions, Total B.79 meq/1 Iron 0.30 mg/1
' 07-12-50 1415 hr.
Barium 0.03 mg/l Lead 0.050< mg/l
07-28-70 1400 hr. 07-24-90 1030 hr.
Boron 0.23 mg/1 Magnesium 37.00 mg/1
G7-18-70 Q930 hr. 07-12-70 1350 hr.
Cadmium 0.002<¢ mg/l Manganese 0.01< mg/l
07-26-90 1030 hr. 07-12-90 1400 hr.
Calcium 107.9 mg/ 1 Mercury 0.0024 mg/l
07-12-90 1330 hr. 07~-19-90 1400 hr.
Cations, Totasl 9.02 meq/ 1 Molybdenum Q.10 mg/1
07-24-90 1400 hr.
Chloride 15.0 mg/1 Nickel 0.02< mg/l
07-10-90 0930 hr. 07-24-90

1030 hr.

. ...
Cw erar et

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERWG' FO,« -

Manager, Huntington Laboratory

‘l’ ANALYST: Az:l\;Z;13(57\’/
I
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OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,” Viorriv-
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Original Copy Watermarked
For Your Protection

F465
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-B. LOMBARD., ILLINO!S 80148 + (312) 953.8300

Sampled By: UP&L

Utah Power and Light Co.

P.0. Box 10035

Huntington UT 84328

Member of the SGS Group (Socws Genersie de Survelance)

SINCR 908
Job No.: 5% 10470
Date Rec 'd: Jurne 29, 1990
Date Sampled: June 29, 1990

TwW-/0

July 25, 1990

Qo

PLEASE ADDRESS ALL CORRE SPONDENCE YO:
£.0. BOX 1020, HUNTINGTON, UT 84528
TELEPHONE: (801) 853-2311

Sample ID: UP&_

DEER CREEK-IN-MINE

TW 3rd North XC-65

Temperature 46 degrees

Flow 6.0 gpm
Rec'd 1200 br.

Sampled 1000 hr.

Nitrogen, Ammonia

Q7-12-90
Nitrogen, Nitrate
07-13-90
Nitrogen, Nitrite
Q7-13-%90
Oxygen, Dissolved
06-25-290

pH
06—-29-90
Ptosphorus, Total
07-05-90
Potassium
07-12-90

0.01

1530 hr.
0.01<

1230 hr.
0.01<

1230 hr.
5.8

1815 hr.
7.40

1800 hr.
0.01<

1610 hr.
0.10

1445 hr.

WATER ANALYSIS

mg/1
mg/1
mg/1
mg/1
Units
mg/1

mg/1

ANALYST : Q\jlw

Original Copy Watermarked
For Your Protection

F-465

Selenium
07-20-90
Sodium
07-12-90
Solids, Dissolved
07~10~-%0
Solids, Suspended
07-10-90
Sulfate
07-12-90
Sulfide
07-12-90
Zinc
07-28-90

Respectfully submitted.

0.002< mg/1
1000 hr.
9.81 mg/1
1430 hr.
359.0 mg/1
1630 hr.
1.0« mg/1
1630 hr.
80.0 mg/1
1430 hr.
1.00& mg/1
0830 hr.
0.00< mg/1
1030 hr.
.\n'
R e N At ’
RS PR TAY

COMMERCIAL TESTING & ENGINEERING QO.';) i L i

A

L/

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



F I COMMERCIAL TESTING & ENGINEERING CO. w
GENERAL OFFICES. 1819 SOUTH MIGHLAND AVE., SUITE 210-8. LOMBARD., ILLINOIS 80148 ¢ (312) 953-8300

Member of the SGS Group (Socwke Gehersie de Surveitance)

PLEASE ADDRESS ALL CORRESPONDENCE TO-
P.0O. BOX 1020. HUNTINGTON. UT 84528

July 25, 1990 TELEPHONE: (801) 853-2311
Job No. . 53 10468 Sanple D0 UESL
Date Rec'd: June 29, 1930 DEER CREEK-IN-MINE
2 Fight, Fanlt Zone
Date Sampled: June 29, 1990 Temperature 54 degrees
Flow .42 / 78 APM
Sampled By: UFSL Rec'd 120u hr.

Senpled 1130 hr.

tah Power and Light Co.
F.0. Box 1005
Huntington UT 84528

WATER ARALYSIS

Aluminum 0.01< /1 Chromium 0.02< me/1
. 07-24-90 1400 hr. (7-24-90 ~ 1400 hr.
Alk. ., Bicarbonate 510 ms/1 HOOE Conductivity 700 s /cm
07-10-90 0950 hr. 07-10-90 1325 hr.
Alk. , Carbonats 1 /1 CalXd Coppr 0. 010 mnz/1
07-10-90 0950 hr. 07-24-90 1030 hr.
Alk. . Total 418 /1 Calla Fluoride 0,23 mz/1
07-10-90 0950 hr. 07-10-90 1500 hr.
Arsenic 0,027 wa/l Hexdress, Total 429 me/1 Ca3
g7-20-90 0900 hr.
Anions, Total 9.41 mx3/1 Iron (. 44 nz/1
07-12-90 1415 hr.
Barivm 0.03~ g/l Lend 0. 054~ na/1
07-24-90 1400 hr. 07-24-90 1030 hr.
Boron 0.09 e/l Magnesivm 40. 10 e/l
07-18-30 0930 hr. 07-12-90 1350 hr.
Cadlaivr 0. 002« ma /1 Murngenese .01~ ue/1
07-24-30 1030 hr. 07-12-90 1400 hr.
Calcivm 105.83 ug/1 Meromry 0. 002~ ug/l
07-12-80 1330 hr. 07-19-90 1400 hr.
Cations. Totml 9.21 m=a/1 Mo lytdernnn 0.10¢ e/l
07-24-90 1400 hr.
Chloride 15.0 e/l Nickel ) ) 2 ne/1
07-10-90 0930 hr. 07-24-430 1Q30 hr. co \E
[) Y
Q® wouvr () Tpo |
Y / Respectfully submitted, - ey T ‘1’3"[
COMMERCIAL TESTING & ENGINEERING CO.
v W G DIV
Original Copy Watermarked FiELD GFF ICE

Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
= ame e AATED ANMD AOCAT { ANES PORTS AND BIVER {t OADING EACH ITMIES

For Your Protection
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‘ E COMMERCIAL TESTING & ENGINEERING CO. W

GENERAL OFFICES 1819 SOUTH HKIGHLAND AVE . SUITE 210-8. LOMBARD. ILLUNOIS 80148 * (312) 953-9300

SINCE 1908 Member of the SGS Group (Socie Qenstaie de Survetiance)

PLEASE ADDRESS ALL CORRESPONDENCE TO
P.O. BOX 1020. HUNTINGTON. UT 84528

ps TELEPHONE: {BCt) 853-2311
July 25, 1990 ‘

Job No.: 53 10468 Sample ID: UFSL
Date Rec'dr June 29, 1990 DEER CHEEK- IN-MINE
2 Right. Faalt Zove
Date Sangpled: Jure 29, 1990 Tergeratine 54 degrees
Flow .42 / 78] GPM
Sanpled By: UFSL Rez'd 1200 hir.

Sunpled 1130 he.

Utah Fower and Light Co.
P.O. Box 1005
Hantington UT 84528

WATER ANALYSIS

Nitrogen, Anmonia 0.01 mg/1 Selenium Q. 002« /1
07-12-90 1530 hr. 07-20-90 1000 hr.
Nitrogen, Nitrate ¢.11 /1 Sodium 13.85 mz/1
07-13-90 1230 hr. a7-12-90 1430 hr.
Nitrogen, Nitrite (. 01« /1 Solids, Disaolved 408, 0 m/1
07-13-90 1230 hr. 07-10-90 1630 hr.
Oxygen, Dissolved 4.0 m/1 Solida, Suspended 5.0 /1
06-29-90 1815 hr. 07-10-90 1630 hr.
pH 7.30 Units Sulfate 40,0 /1
06-29-90 1800 hr. 07-12-90 1430 hr.
Fhosphorus, Total 0. 01« /1 Sulfige 1.00¢ /1
07-05-90 1610 hr. 07-12-90 0830 hr.
Potazsium 1.51 mz/1 Zinc 0. 00« mz/1

07-12-90 1445 hr. (7-24-90 1030 hr.

. aamae

e Gy

ANALYST: KQ\%W Jup e 7

Respectiufly submitted,
COMMERCIAL TESTING & ENGINEERING CO; 7)] 1Y

. () S OFFICE
Originat Copy Watermarked /

For Your Protection Manager, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
F-485 TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES . 1919 SOUTH HIGHLAND AVE , SUITE 210-8. LOMBARD, ILLINOIS 80148 © (312) 953-8300

5

Job No.: 59 10593
Dute Rec d: September 10,

Member of the SGS Group (Socsts’ Gehelals de Survellance)

1990

Dete Sampled: September 7, 1990

Sarpled By: URL

UJtah Power and Light Co.
P.0O. Box 1005
Britington UT 845283

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528
October 10. 1990 TELEPHONE.: {801) 832311

Sample ID: UR&L

DEER CREEK IN MINE 2ND RIGHT FAULT ZONE
Temperature 55 degrees

Flow 270 GIM
Rec’d 0800 hr.
Sampled 1630 hr.
FIELD MEASUREMENTS
rH 7.37

Conductivity 564

WATER ANALYSIS

Aluminum 0.01< me/l
10-01-80 1400 hr.

Alk. , Bicarbonate 375 mez/1 HCO3
08-12-90 1100 hr.

Alk. . Carbonate Ik me/1 CaCOl3
09-12-80 1100 hr.

Alk., Total mz/1 CaCO3
08-12-80 1100 hr.

Arsenic 0.013 mg/1
10-08-90 1400 hr.

Anions, Total 7.49 m=q/1

Barium 0. 03« me/1
10-01-%0 1100 hr.

Boron 0.01< me/l
08-25-90 1615 hr.

Cadrtd v 0. 002« me/1
10-01-90 1300 hr.

Calcium 79.5 e/l
09-19-90 1500 hr.

Cations, Total 7.66 mq/l

Chloride 20.0 /1

09-12-30 1530 hr.

ANALYST: 70 . M
(

O o BESER
10-01-90 1100 hr. FIELD ICE

Conductivity umhos /cm
09-11-80 1100 hr.

Copper 0. 010« me/1
10-01-90 1300 hr.

Fluoride 0.23 /1
10-01-90 1330 hr.

Hardness, Total 354 mg/1 CaCls

Iron 0.13 mg/1
09-12-90 1045 hr.

Lesd 0.050« mg/1
10-01-90 1300 hr.

Mzgnesivm 37.80 me/1
09-19-90 1530 hr.

Manganese 0.01< mag/l
09-12-90 1100 hr.

Mercury 0. 002« e/l
10-08-90 1515 hr.

Molybdenum 0.1 masl
10-01-90 1100 hr.

Nickel 0. 02< mz/1
10-01-90 1300 hr.

TESTING & ENGINEERING CO.

T Dl



,f COMMERCIAL TESTING & ENGINEERING CO. @L/
- h GENERAL OFFICES. 1919 SOUTH HIGHLAND AVE.. SUITE 210-8. LOMBARD. L.UINOIS 80148 ¢ (312) 953-8300 .

~CE o8 Member of the SGS Group (Soces Geherse de Survesiance)

PLEASE ADODRESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

October 10. 1990 TELEPHONE: (801) 863-2311
Job No.: 53 -10533 Sample ID: UP&L
Date Rec'd: September 10. 1990 DEER CREEK IN MINE 2ND RIGHT FAULT ZONE
‘ Temperature 55 degrees
Date Sampled: September 7. 1990 Flow 270 GFM
Rec’d 0800 hr.
Sarpled By: UF&L Sampled 1630 hr.
FIELD MEASUREMENTS
pH 7.37
Utah Fower and Light Co. Conductivity
F.O. Box 1005 ?@EKW[E \
Hartington UT 84528 e{)ta .
& o P
o711 13
e - MINING DIV. __
WATER ANALYSIS FIELD OFFICE
Nitrogen, Ammonia 0.00 ms/1 Selenium 0.002¢< mg/l1 .
09-21-90 1400 hr. 10-08-90 1325 hr.
Nitrogen, Nitrate 0.01< me/1 Sodium 13.41 meg/1
09-28-80 1545 hr. 09-19-90 1445 hr.
Nitrogen, Nitrite 0.01< me/l Solids, Dissolved 402.0 mz/1
09-28-90 1545 hr, 09-13-90 1630 hr.
Oxygen, Dissolwved 7.8 e/l Solids, Suspended 6.0 me/1
09-10-90 1320 hr. | 09-13-90 1630 hr.
pH 7.50 Units Sulfate 45,0 mg/1
09-10-90 1335 nhr, 09-13-90 1300 hr.
Fhosphorua, Total 0.0« m=l Sulfide 12.80 mz/1
10-05-90 1545 hr. 08-21-80 0915 hr.
Potassium 0. /1 Zinc 0. mI/1
08-12-90¢ 31145 hr. 10-01-80 31300 hr.

Respectfully submitted,

ANALYST: 0 . \._Z dd?()
d COMMERCIAL TESTING & ENGINEERING CO.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE , SUITE 210-B. LOMBARD, ILLINOIS 60148 ¢ (312) 953-8300

Job No.: 59 10594

Date Rec’d: Septemter 10, 1990

Member of the SGS Group (Socte’ Geherale de Surveilance)

PLEASE ADDRESS ALL CORRE SPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

October 11, 1990 VELEPHONE: (801) 53:2911

Sample ID: UP&L

DEER CREEK IN MINE TW-10
Terperature 55 degrees

Dete Sampled: Septemter 7, 1890 Flow 3.3 GPM
: Rec’d 0800 hr.
Sampled By: UFSL Sampled 1605 hr.
FIELD MEASUREMENTS
pH 7.89
Utah Fower and Light Co. Conductivity 547
P.O. Box 1005
Hatington UT 84528
Ve
(o711 183
RATER AALTSES MINING DIV.
Aluminum 4.68 me/l Chromium 0. 02< FIELDOFFICE
10-01-90 1400 hr. 10-01-90 1100 hr.
Alk. , Bicarbonate 714 mz/1 HCO3 Conductivity 500 umhos /cm
09-12-90 1100 hr. 09-11-80 1100 hr.
Alk. , Carbonate e mg/1 CaCO3 Copper 0.030 me/1
09-12-90 1100 hr. 10-01-90 1300 hr.
Alk., Total mg/1 CaCl3 Fluworide 0.23 mas/1
09—12—90 1100 hr. 10-01-980 1330 hr.
Arsenic 0.0 mz/1 - Bardness, Total 710 mg /1 CaCO3
10-08-90 1400 hr.
Anions, Total 15,38 meq/1 Iron 1.35 me/1
09-12-90 1045 hr.
Berium 0.03« me/1 Lead 0.0k mg/l
10-01-80 1100 hr. 10-01-30 1300 hr.
Boron 0. me/1 Magnesium 44.40 me/1
09-25-90 1615 hr. 09-19-90 1530 hr.
Cadrium 0. 002 /1 Manganese 1.21 /1
10-01-90 1300 hr. 09-12-90 1100 hr.
Calcium 211.0 ng/1 Mercury 0. 002« me/1
03-19-90 1500 hr. 10-08-90 1515 hr.
Catione, Total 15.07 =g/l Molybdenum 0.10<« me/l
10-01-90 1100 hr.
Chloride 7.0 e/l Nickel 0.02¢ ma/l
09-12-30 1530 hr. 10-01-90 1300 hr.

ANALYST:

)T o)
[

OOMMEHCIAL TESTm & ENGINEERING CO.
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- Oxygen, Dissolved

COMMERCIALTES

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE.

TING & ENGINEERING CO.

. SUITE 210-B. LOMBARD. ILUNOIS 60148 ¢ (312)953-9300

7

Member of the SGS Group (Soces Geherale de Survediance)

Job No.: 59 10594

Dute Rec’d: September 10, 1890

Date Sampled: Septenber 7, 1890

Szmpled By: URSL

Utzh Fower erd Light Co.
P.0. Box 1005
Hurtington UT 84528

Nitrogen, Amoonia 0.00
09-21-80 1400 hr.
Nitrosen, Nitrate 0.0
09-27-90 1545 hr.
Nitrogen, Nitrite 0.0
09-27-90 1545 hr.

8.1
09-10-90 1320 hr.

7.85
09-10-90 1335 hr.
Phosphorus, Total 0.0K
09-28-90 1545 hr.
Potassium 2.48
09-12-90 1145 hr.

®

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

October 11, 1980

Sanple ID: UP&L

DEER CREEK IN MINE Tw-10

Texperature 55 degrees
Flow 3.3 G
Rec’d 0800 hr.
Sampled 1605 hr.
FIELD MEASUREMENTS

el

TELEPHONE: (801) 853-2311

pH 7.89
Conductiv
D ECRIV
711138
_ e g oV
WATER ANALYSIS FIELD OFFICE
mz/1 Selenium 0. 002« m/1
10-08-90 1325 hr.
mz/1 Sodium 18.90 mg/1
09-18-90 1445 hr.
me/1 Solids, Dissolved 393.0 mz/1
09-13-90 1630 hr.
me/1 Solids, Suspended 3988.0 me/1
09-13-90 1630 hr.
Units Sulfate 180.0 meg /1
09-13-90 1300 hr.
me/1 Sulfide 7.60 mz/1
09-21-90 0915 hr.
/1 Zinc 0.14 me/1

ANALYST: 0 - \A/%@ﬁ‘/L)

10-01-90 1300 hr.

Respectfully submitted,
OOMMEZ TESTING

& ENGINEERING CO.

Crevnectl Uiy P97

biamamear b dirrdnn 1 aheratory



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 60148 * (708) 953-3300

¥/

".l ‘w08

Job No.: 59 10843 -

Member of the SGS Group (Socwte Generale de Surveniance)

Date Rec'd: December 19, 1990

Date Sampled:
Sampled By: DEER CREEK
Utah Power and Light Co.

P.0. Box 1005
Huntington UT 84528

December 19, 1990

-y

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

January 30, 1991

Sample ID:

DEER CREEK IN MINE

TW-10

Temp 57°C
Flov 5.0 gpm

Time Sampled 09:30 hr.
Time Rec'd 14:00 hr.

TELEPHONE: (801) 653-2311
FAX: {801) 653-2479

WATER ANALYSIS

. Aluminum

0.07 mg/1 Chromium 0.02¢ mg/l
01-11-91 1200 hr. 01-11-91 0930 hr.
Alk., Bicarbonate 348 mg/1 BCO3 Conductivity 510 umhos/cm
01-08-91 1400 hr. 12-27-90 1312 hr.
Alk., Carbonate 1< mg/1l CaCO3 Copper 0.010¢ mg/1l
01-08-91 1400 hr. 01-11-91 0930 hr.
Alk., Total 285 mg/1 CaCo3 Fluoride 0.14 mg/1
01-08-91 1400 hr. 01-11-91 0930 hr.
Arsenic 0.002¢ mg/1 Hardness, Total 381 mg/1 CaCO3
01-11-91 1200 hr.
Anions, Total 6.71 meq/1 Iron 0.36 mg/1
01-11-91 0930 hr.
Barium 0.07 mg/1 Iron, Dissolved 0.35 mg/1
01-11-91 1200 hr. 01-11-91 0930 hr.
Boron 0.05 mg/1 Lead 0.050¢ mg/l
01-09-91 1300 hr. 01-11-91 0930 hr.
Cadmium 0.002¢< mg/1 Magnesium 34.10 mg/1
01-11-91 1200 hr. 01-11-91 0930 hr.
Calcium 96.2 mg/1 Manganese 0.04 mg/1
01-11-91 0930 hr. 01-11-91 0930 hr.
Cations, Total 8.38 meq/1 Mercury 0.002¢< mg/l
01-09-91 0930 hr.
Chloride 15.0 mg/1 Molybdenum 0.10< mg/1
12-31-90 0900 hr. 01-11-91 hr.
® 8 S StalL 1 @Eﬁ’%}f[gn
ANRLYST: \F % V) gémgii’ t;ngg:ﬁue s EERING CO
JAN 31 1991
Manager, Huntington Laboratory MIN'NG D|V

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT raxeslréliok VO ER GfRiNG FaciiTES



GENERAL OFFICES. 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 60148 » (708) 953-9300

COMMERCIAL TESTING & ENGINEERING CO. G>/7/
‘ k \

-4

$CE 908 Member of the SGS Group (Socie Generale ae Surveiiance) )
PLEASE ADDRESS ALL connespo~oe~c.
P O. BOX 1020. HUNTINGTON. UT 84528
TELEPHONE  (801) 653-2311
. FAX: {801) 653-2479
' January 30, 1991
Job No.: 59 10843 Sample ID:
Date Rec'd: December 19, 1990 DEER CREEK IN MINE
TW-10
Date Sampled: December 19, 1990 Temp 57°C
Flow 5.0 gpm
Sampled By: DEER CREEK Time Sampled 09:30 hr.

Time Rec'd 14:00 hr.

Utah Power and Light Co.
P.0. Box 1005 _
Huntington UT 84528

WATER ANALYSIS

Nickel 0.02¢ mg/1 Potassium 0.00¢< mg/1
01-11-91 1200 hr. 01-11-91 0930 hr.
Nitrogen, Ammonia 0.08 mg/1 Selenium 0.002¢ mg/1
01-02-91 1100 hr. 01-02-91 0900 hr.
Nitrogen, Nitrate 0.01¢< mg/1 Sodium 17.89 mg/1
12-21-90 1100 hr. 01-11-91 0930 hr.
Nitrogen, Nitrite 0.01< mg/1 Solids, Dissolved  358.0 mg/1
12-21-90 1100 hr. 12-20-90 0900 hr.
Oxygen, Dissolved 5.9 mg/1 Solids, Suspended 1.0¢< mg/1
12-19-90 1420 hr. 12-20-90 0900 hr.
pH 7.50 Units Sulfate 35.0 mg/1
12-19-30 1415 hr. 01-07-91 1220 hr.
Phosphorus, Total 0.01<¢ mg/1 Sulfide 34.00 mg/1
12-20-90 1100 hr. 01-09-91 1400 hr.
Zinc 0.02 mg/1
01-09-91 0930 hr.

COMMERCIAL TESTING & ENGlNEE.R.lNG\kéN 3 l 1991 .
A LY MINING DIV,

Manager, Huntington Laboratory F'ELD OFF!CE

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITES
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DEER CREEK DISCHARGE — HUNTINGTON CREEK

WATER QUALITY STUDY — CHLORIDE
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DEER CREEK DISCHARGE — HUNTINGTON CREEK
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DEER CREEK DISCHARGE — HUNTINGTON CREEK
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DEER CREEX\HUNTINGTON CREEK - BATER QUALITY

LOCATION DATE ACIDITY  ALK. BICARB  Ca CL COND. 08  FLOV  HARD. Fe FE Mg
ToTAL ofs TOTAL  DIS.
OCROL 780516 360.0 0.3
DCRO1 790517  12.0  252.0 12.0  470.0 10.0 0.1
DCROL 790730 244.0 0.3
0CRO1 800512 820.0 9.2
0CRO1 800701 570.0 0.1
OCROT 810519 600.0 9.100 0.2
DCROT 810611 700.0 9.033 0.1
DCROT 810721 600.0 0.1
DCRO1 920503 510.0 0.9
DCROI 820601 510.0 1.337 0.8
OCRO1 820706 500.0 0.916 0.8
DCROT 820803 510.0 0.403 0.8
DCRO1 820915 490.9 0.131 0.2
DCROT 821011 640.0 0.076 0.2
DCROT 830110 770.0 9.011 0.1
DCROT 830411 650.9 0.9
DCROI 830509 575.0 0.7
OCRO! 830413 575.0 0.2
DCROL 830711 550.0 1.114 0.1
DCRO1 830809 5250 1.070 0.1
DCROI 830913 550.0 0.557 0.1
DCROI 831011 610.0 0.339 0.1
DCROI 840110 £10.0 0.1
DCROI 840411 700.0 0.1
DCROT 840507 £00.0 0.1
DCRG1 840805 5500 0.1
DCROL 340716 525 0 1.315 8.1
DCR01  B40B04 280 .0 8716 0.1
9CRSL 840910 $95.0 0 289 0.1
DCRO! 841008 600.0 9.279 0.1
9CROI 850111 580.0 9.102 0.1
DCRO1 850404 685.0 0.027 0.1
DCRO1 850507 472 .9 6.517 9.2
DCRO! 350605 510.0 4.122 0.1
DCROL 850708 473.0 0.887 0.1
DcROY 850805 4399 0. 462 0.1
DCRO1 850909 £00.0 0.154 6.1
0CROL 851007 ©500.0 0.154 0.1
OCROL 851114 6500 0222 0.1
DCROI 851210 650.0 0.028 0.1
DCROL 860113 660.0 8.011 0.1
pCROT 840409 1.0 317.0 560 7.9 6500 9.7 0.131 290.0 0.1 3.5
DCROL 860513 1.0 313.0 628 49 5200 9.8 1.87 270.0 0.3 28.0
DERO1 860611 1.0 296.0 5.8 4.5 5050 9.8 1.857 250.0 0.1 26.3
DCROL 840707 1.0 262.0 420 58 4700 8.2 0.828 232.0 0.1 31.0
DEROY 840813 1.0 279.0 440 7.0 550.0 10.2 0.260 245.0 0.1 32.8
DCROI 860919 1.0 3220 4.0 10.1 6109 8.8 0.102 280.0 0.1 0.1
DCRO1 841017 309.0 48.0 108 4200 9.8 0.095 280.0 0.1 38.9
DCRO1 870408 1.0 337.0 82.0 176.0 15800 7.8 0.05 55.0 0.1 0.1 839
DCRO1 870616 1.0 272.0 2.2 6.3 440 7.5 1.315 25.0 0.3 0.1 27.9
DCROT 8707184 1.0 273.0  38.6 8.0 5050 8.4 0.497 2250 0.1 0.1 314
DCRO1 870818 1.0 303.0 46.0 3.5 500.0 57 0.187 250.0 0.1 0.1 33.0
DCROI 870922 1.0 328.0 59.1 4.0 366.0 5.3 0.095 296.0 0.0 0.0 36.0

all parameters reported 2s ag/l unless otherwise noted




. LOCATION DATE

¥n OIL pH K SET. Na 504 sus.  TEMP T0S TURB

GREASE  units SOLIDS SOLIDS ntu’s
DCRO1 780516 0.2 7.0 521.0 2359
CROL 790517 1.0 1.7 10.0  1400.0 310.9

DCRO1 790730 09 8.5 16.5 - 4.5 2600 2.4
DCRO1 800512 0.2 7.9 3992.0 533.0
CRO1 800701 0.0 80 0.5 337.0
OCRO1 810519 0.0 8.3 3.5 332.0
DCROY 810611 0.0 8.3 1.0 282 0
OCROL 810721 0.0 8.3 09 340.0
DCRO1 820503 0.2 8.0 92.0 289.2
OCRO1 820601 0.2 7.3 52.9 280.0
DCRO1 820706 0.1 7.8 9.9 276.0
0CRO1 820803 0.1 79 0.5 281.0
DCRO1 820915 9.1 8.2 1.5 308.0
DCRO1 gei011 0.1 8.1 12.0 359.90
aCRoY 330110 0.1 7.7 8.0 566.0
DERO1 830411 0.1 8.2 2.5 370.0
LoRO1 830509 0.1 8.0 164.9 319.9
DEROL 830613 0.0 8.1 56.0 340.90
~ DCRO1 830711 0.0 8.2 0.5 287.0
DCROL 330809 0.0 g.2 13.0 280.0
DCROY 830913 0.9 8.4 7.5 310.0
. DCRO1 831011 0.0 8.3 0.5 330.0
DCRO1 840110 0.0 8.0 0.5 350.0
DCROL 840411 0.9 8.3 3.9 381.0
DCROY 840507 0.0 7.6 415 315.0
OCRO1 840405 0.0 7.3 a7.p 332.0
DCRO1 840716 0.0 7.4 3.6 231.0
DCRO1 340806 0.0 8.1 5.0 305.9
pCRO1 8409106 0.0 8.1 9.5 305.0
DCROY 341908 0.0 8.1 8.5 337.0
DCROY 850111 0.0 7.5 1.0 377.9
BCROL 850404 0.0 8.9 2.0 362.0
DCRO1 850507 0.0 7.4 162.0 246.0
DCRO1 850605 0.0 7.8 9.0 291.0
DCRO1 850708 0.0 7.7 1.0 268.0
DCRO1 850805 0.1 7.8 4.0 259.0
OCRO1 850909 0.0 8.0 1.0 340.0
DCRO1 851007 0.0 8.0 1.9 3460
DCRO1 851114 0.9 8.0 27.0 378.0
DCRO1 851210 0.0 8.0 25.0 354.90
DCROI 860113 0.0 7.8 4.0 385.0
DCRO1 840409 0.0 05 7.9 1.1 0.1 246 70.0 6.0 320
DCRO1 860513 0.0 0.5 7.8 0.8 0.1 139 380 1300 277.90
pCRO1 860611 0.0 0.5 7.3 0.8 6.1 150 30.0 38.0 249.0
DEROL 860707 0.0 65 7.6 08 0.1 166 450 9.0 275.0
DCRO1 860813 0.0 0.5 7.8 1.1 01 210 370 3.0 284.0
‘ DCROY 860919 0.0 05 7.7 1.3 0.1 2al.e 0.0 0.5 353.0
DCRO1 841017 0.0 05 7.5 1.1 0.5 215 90.0 8.5 338.0
DCRO1 870408 0.9 7.7 43 0.1 1116 255.0 9.0 897.9
DCRO1 870816 0.1 06 7.8 0.5 0.1 160 240 1.9 215.0
BCROT 870716 0.0 06 7.2 06 0.1 180 250 4.0 252.0
peRo1 870818 0.0 1.0 7.7 09 0.1 204 64.0 4.0 312.0
DCRO1 870922 0.0 1.0 84 1.1 00 27.8 2.0 2%.0 256.0



DEER CREEX\HUNTINGTON CREEK - WATER QALITY

LOCATION DATE  ACIDITY ALK. BICARB Ca L COND Do FLOW HARD . Fe FE Mg
TOTAL cfs TOTAL  DIS.

DCRO1 871021 137.0 276.0 60.9 8.4 5009 6.8 0.970 324.0 6.1 01 417

0CRO1 880121 51.0 397.0 107.2 138.0 1300.0 5.8 0.028 599.0 01 0.1 B80S

DCRO1 880122 51.9 397.0 107.2 138.0 13000 5.8 0.028 3599.¢ 9.1 0.1 805

ocrot 880607 13.9 285.0 7.3 6.0 42,0 7.2 2.052 295.0 0.1 0.1 248

DCROI 880914 449 325.0 56.8 10.0 70006 7.8 0.131 283.0 0.0 0.0 34.2

DCROY 881017 1.0 328.0 65.6 10.0 580.0 8.1 0.109 313.0 0.0 0.0 36.2

111990-1991%

MINIMUK ORY - NG FLOW SINCE OCTOBER 1988

MAXTNUM

AVERAGE

570. DEV.

¥tHISTORICALXX

MININUN 1.0 244.0 262.0 2.2 3.5 369.0 5.3 0.011  225.0 0.0 0.0 248

NAXINUN 137.0 252.0 397.0 107.2 1760 1580.0 10.2 6.517  599.0 4.1 0.1 83.9

AVERAGE 15.6 248.9 312.2 58.7 3.1 605.1 8.0 0.690 322.6 0.8 0.0 41.3

STD. DEV. 33.3 4.0 37.2 23.8 52.8 206.6 1.6 1.165 119.9 52 0.0 18

2% DCRO2 : DEER CREEK RUNGFF - NEAR MINE DISCHARGE %X

pcro2 701206 20.9 360.0 439.0 117.1 15.0 800.0 6.6 477.0 1.9 0.5 44.8

DCRo2 901207 1.0 337.0 423.0 142.2 35.0 650.0 6.7 361.0 0.1 0.0 50.1

BCROZ 901208 1.0 362.0 4330 94.0 16.0 700.0 6.4 411.¢ 6.1 0.0 42.7

pecRe2 901209 1.0 355.0 433.¢ 98.6 20.¢ 700.0 6.6 442 .0 g6.2 0.0 476

DCROZ 901210 1.0 365.0 . 363.0 83.1 10.0 we0 7.1 382.¢0 8.1 0.0 42.4

pepoe 901211 1.0 285.0  347.¢ 21.1 15.0 700.0 4.3 £06.0 9.0 0.0 43.4

DCRO2 901212 1.0 291.0  355.0 127.1 40.0 700.0 6.5 489 .0 0.1 0.1 4l

DCROZ 901213 630.0 7.2

pCro2 901214 600.0 4.4

pcroz 901218 675.0 4.7

pCroz2 901219 775.¢ 6.9

DCRO2 901220 630.0 6.3

pcroe 901221 693.0 6.7

pcroz 901225 830.0 7.2

0cro2 9012256 710.0 6.2

DCroe 910102 6350.0 7.1

ocro2 910204 1.0 325.0  397.0 98.4 10.0 sap.0 8.3 439.0 0.2 1 414

OCRO2 910219 1.0 296.0 361.0 89.0 10.0 480.0 7.2 414 .9 0.0 0 465

DCROZ 910225 690.0 4.9

DCRO2 910305 1.0 289.¢ 3530 117.9 30.0 620.0 7.2 509.0 0.2 0.1 521

151990-1991%%

NININUN 1.0 285.0 347.0 83.1 10.0 520.0 4.7 382.0 6.0 0.0 41.6

HAXINUM 20.0 362.0 439.0 142.2 40.0 850.0 8.3 361.0 1.9 0.5 52.1

AVERAGE 2.9 321.5 390.4 105.9 19.5 490.3 6.7 453.0 0.3 0.1 45.8

STD. DEV. 5.7 36.2 3.4 18.2 10.8 2.2 0.7 52.5 9.5 0.1 3.3

£% DCRO3 : DEER CREEK RUNOFF - BELOW COAL PILE %

OCRO3 901206 93.0 368.0 449.0 135.0 15.0 820.0 4.2 535.¢ 3.5 1.4 48.1

DCRO3 901207 1.0 177.0 2120 94.4 5.0 800.0 6.5 422.0 29 12 4.2

DCRO3 901208 1.0 338.0 403.0 90.6 20.0 700.0 6.3 407.0 0.1 0.0 43.8

all parameters reported as »g/l unless otherwise noted




‘ LOCATION

DATE Xn pH K SET. Na 504 Sus TENP. TDS TURB
GREASE  units SOLIDS SQLIDS F ntu’s
pcrot 871021 0.0 1.0 7.0 1.3 1.0 23.6 130.0 2.0 378.0
DCROY 880121 0.0 1.0 8.2 3.3 1.0 59.0 185.0 19.0 663.0
DCRO1 880122 0.0 1.0 8.2 1.0 9.0 185.0 19.0 663.0
0cRo1 880607 0.0 2.6 8.3 0.7 0.1 13.4 22.0 16.0 362.0
DCROL 880914 0.0 1.0 8.4 1.0 0.1 28.7 90.0 1.0 596.0
DCROY 881017 0.0 1.0 8.5 1.2 0.1 32.6 100.0 1.0 376.0
$21990-1991x
KININUM
MAXINUN
AVERAGE
57D. DEV.
KAHISTORICAL XX
HININUN 6.0 0.5 7.0 0.5 0.0 13.4 10.0 4.5 231.0 2.4
MAXINUN 0.2 2.6 8.5 4.3 1.0 1116 235.0 3592.0 897.9 2.4
AVERAGE 0.0 0.9 7.9 1.3 0.3 30.4 76.9 115.2 352.1 2.4
STDh. DEV. 0.1 8.5 0.4 1.0 0.3 23.5 64.2 495.9 117.3 0.0
£x DCRO2 : DEER €
DCROZ 701206 0.1 1.9 8.2 5.3 3.0 17.9  145.¢ 16.0 49.6 398.0
. DCRO2 901207 0.0 1.0 8.3 4.4 0.5 315 2300 10.0 50.0 468.0 77.0
bCRo2 901208 0.0 1.0 83 2.9 0.5 3.5 110,90 5.0 52.4 430.6 14.0
DCRO2 9012069 0.0 1.0 8.2 3.1 0.5 31.8 150.0 5.0 53.7 3144 230
YRS 01210 0.0 8.4 2.7 9.5 35.9 1409 14.0 53.2 489.0 1.9
pcroz 901211 0.0 1.8 8.1 3.7 1.0 175.0 19.0 50.0 420.¢ 6.1
ocro2 g01212 0.0 1.6 8.2 2.5 0.5 26.4 170.0 9.0 352.9 497.0 3.5
ocroz 901213 7.9 1.0 140 53.4 3523.0 27.0
pCRoz 901214 7.9 0.5 7.0 51.2 486.0 9.8
pcro2 901218 7.6 0.3 11.0 52.0 498.0 12.0
DCrO2 901219 8.1 0.5 2.0 498 493.0 12.0
DCro2 901220 7.9 0.5 7.0 50.8 380.0 7.8
pcro2 901221 8.0 0.3 33.0 50.8 406.0 3.0
pcroa 901225 7.8 0.5 12.0 52.3 3501.0 2r7.0
acroe 301226 8.¢0 9.5 20.0 49.6 418.0 6.8
pcroz 910102 8.0 0.5 1.0 52.7 3524.0 4.4
pCroO2 910204 0.0 1.5 8.3 4.3 29.4 150.0 5.0 32.3 485.0 4.4
DCrO2 910219 0.0 1.0 8.1 3.6 30.1 140.0 45.0 54.7 505.0 1B.0
bCroe 910225 8.3 0.5 710 55.0 535.0  33.0
DCROR2 310305 0.0 1.0 8.9 4.9 6.5 2%.1  220.0 4.0 54.4 5140 1.3
x1990-1991x%
HININUN 0.0 1.0 7.6 2.3 0.5 17.9 1100 2.0 49.6 380.0 1.3
MAXINUN 0.1 1.9 8.4 5.3 3.0 35.9 230.0 1.0 55,0 535.0 77.0
AVERAGE 0.0 1.2 8.1 3.7 0.7 29.3  163.0 16.5 52.0 468.2 15.5
. STD. DEV. 0.0 0.3 9.2 0.9 0.6 4.7 35.3 16.0 1.7 4.9 17.3
Xt DCRO3 : OEER C
pCRO3 961206 0.2 4.8 8.1 0.4 2.5 21.2 180.0 51.9 43.3 376.0
DCRO3 901207 0.2 2.8 8.3 7.6 5.0 12.2 260.0 52.0 45.1 485.0
pcRo3 901208 0.0 1.0 8.4 3.0 0.5 24.9 110.0 8.0 50.4 461.0 36.0



" DEER CREEK\HUNTINGTON CREEK - WATER QUALITY

LOCATION DATE ACIDITY  ALK. BICARB Ca L COND. DO  FLOW  HARD. Fe FE Mg
TOTAL cfs TOTAL  DIS.

pcRo3 901209 1.0 351.0 428.0 844 250 BOO.0 4.8 0.1 0.0 458

ocRO3 901210 1.0 305.0 4100 83.1 100 7000 7.0 383.0 0.2 0.0 426

DCRO3 901211 1.0 322.0 393.0 1056 200 8000 0.0 444.0 0.1 00 438

pCRO3 901212 1.0 253.0 3800 134.2 450 650.0 4.8 520.0 0.1 0.1 45.0

DCRO3 901213 640.0 7.5

DCRO3 901214 690.0 4.2

DCRO3 901218 675.0 4.7

eRo3 901219 710.0 7.8

pCcRO3 991220 425.0 4.4

oCR03 901221 710.0 8.0

DCRO3 901225 ' 800.0 7.8

DCRO3 901226 705.0 7.2

DCRO3 910102 700.0 7.2

K] 910204 1.0 275.0 328.0 832 250 520.0 8.6 385.0 0.2 0.1 430

DCRO3 910219 1.0 275.0 335.0 916 150 496.0 7.5 398.0 0.0 0.0 410

DCRO3 910225 7060.0 6.5

DCRO3 910305 1.0 267.6 320.0 91.6 450 420.0 7.8 433.90 0.1 0.1 49.7

1£1990-19914%

HINIMUM 1.0 177.0 2120  83.1 50 520.0 0.0 383.0 0.0 0.0 410

KAXIHUN 93.0 38.0 2490 135.0 45.0 820.0 8.4 535.90 3.5 1.4 49.7

AVERAGE 10.2 293.1 3658 99.4 225 702.8 4.7 436.3 0.7 0.3 448

STD. DEV. 27.6 53.3 5.7 18.7 12.7 727 1.7 52.5 1.2 05 2.5

¥t DCROA : DEER CREEK RUNDFF - @ PERMIT BOUNDARY tx {CFS)

9CRO4 901206  10.0 334.0 4070 151.6 150 816.6 4.5 1.400 580.90 3.8 1.6 48.9

0CRO4 901207 1.0 343.0  409.¢ 98.5 25.0 800.0 7.3  2.900 479.0 2.5 0.9 5.4

OCRO4 901208 1.0 347.0 4150 926 200  T10.0 4.7  2.790 4190 0.3 0.0 45.5

pCROA 901209 1.0°  350.0 427.0 98.2 30.0 B00.0 4.9 2.790 445.0 0.0 0.6 48.5

2CRO4 901210 1.0 296.0 3480 85.2 200 730.0 4.3  3.010 389.0 0.3 0.0 427

DCRO4 901211 1.9 291.0 355.0 97.3 20.0 710.0 4.3 2.790 445.0 0.0 0.0 49.0

DCRO4 901212 1.0 289.0 352.0 102.8 450 &50.0 6.6  3.500 444.0 0.1 0.1 45.4

OCRO4 901213 700.0 7.2 3.400

OCROA 901214 7000 6.5  3.340

pcRoA 901218 650.0 5.0  4.360

DCRO4 901219 : 620.0 7.1 4.360

DCROA 901220 675.0 6.8  4.340

DCROA4 901221 7100 8.2  4.520

DCROA 991225 810.0 7.8  5.300

DCROA 901226 700.0 7.4  5.140

pCROA 910102 650.0 7.2 5.300

peRoa 910204 1.0 284.0 338.0 183.8 150 520.0 8.9  4.750 447.0 0.2 0.1 45.7

pCROA 910219  10.0 274.0 3340 97.4 25.0 700.0 8.4 4.750 422.90 2.0 0.0 43.3

DCROA 910225 496.0 7.3  4.230

DCROA 910305 1.0 261.0 312.0 92.3 30.0 480.0 7.9 4.750 458.0 0.1 0.1 55.3

DCRO4 910418 265.0 323.0 854 75.¢ 5100 T.1 2

.900 420.9 6.1 0.0 50.0

$41990-1991%x

NININUM 1.0 261.0 312.0 85.2 15.0 510.0 5.0 1.400 389.0 0.0 0.0 42.7
NAXTHUN 10.6 350.0 427.0 151.6 5.0 g10.0 8.9 5.300 580.0 3.8 1.6 56.6
AVERAGE 2.8 303.1 365.5 100.5 29.1 691.7 7.1 3.861 449.8 9.7 0.3 48.3
STD. DEV. 3.6 32.3 39.2 17.2 16.6 7.9 0.8 1.026 47.0 1.2 0.5 4.3

all paraneters reported as ag/1 unless otherwise noted



' LOCATION

DATE n pH K SET. Na 504 SUS.  TEWP. TDS TURB
GREASE  units S0LIDS S0LIOS F ntu’s

DCRO3 901209 0.6 2.3 82 3.5 1.0 362 110.0 3.0 508 446.0 11.0
0CRO3 901210 0.0 8.4 28 0.5 40.2 140.0 16.0 52.0 550.0 4.8
DCRO3 901211 0.0 1.6 8.2 35 05 23.3 190.0 120 50.0 567.0 13.0
0CRO3 901212 0.0 1.3 8.2 31 05 337 180.0 60 518 5190 2.8
0CRO3 901213 8.1 1.0 5.0 52.9 516.0 27.0
0CRO3 901214 8.1 0.5 S40 49.6 428.0 14.0
DCRO3 901218 7.9 0.5 15.0 51.8 530.0 17.0
0CR03 901219 8.2 0.5 20 488 5080 9.5
DCRO3 901220 8.0 0.5 15.0 48.7 482.0 16.0
BCRO3 901221 8.1 0.5 57.0 47.5 453.0 3.5
0CRO3 901225 7.9 0.5 71.0 504 459.0 5.4
DCRO3 901226 8.2 0.5 21.0 46.3 4110 5.7
0CRO3 910102 8.0 0.5 7.0 527 5320 4.7
BCRO3 910204 0.0 11 84 132 32.9 110.0 33.0 51.6 474.0 4.8
DCRO3 910219 0.0 0.3 8.2 3.1 0.5 32.2 180.0 430 53.5 503.0 12.0
DCRO3 910225 8.4 0.5 20.0 53.6 512.0 30.0
DCRO3 910305 0.0 7.8 5.2 69.8  240.0 2.0 529 525.0 1.6
131990-1991%%
HININUN 0.0 9.3 7.8 0.4 05 122 110.0 2.0 433 3760 1.6
HAX INUX 0.2 48 84 7.4 50 69.8 260.0 71.0 53.6 S579.0 36.0

‘ AVERAGE 0.1 19 82 34 09 326 1700 257 350.2 48.4 122
STD. DEV. 0.1 1.3 0.2 1.8 1.1 146 50.4 216 28 541 9.7
% OCR04 ; DEER C
9CRCA4 901206 0.3 2.8 8.2 7.8 50 206 255.0 87.0 43.1 4490
DCRO4 901207 0.1 1.0 84 67 0.5 389 2000 310 44.8 366.0
DCROA 901208 0.0 1.0 83 32 05 282 110.0 8.0 48.8 486.0 22.0
DCRO4 901209 0.0 2.4 82 3.4 0.5 40.3 1550 2.0 49.3 8.0 32.0
OCROA 901210 0.0 84 0.7 05 4.2 130.0 2.0 30.8 4750 6.0
OCRO4 901211 0.0 1.0 83 38 1.0 299 180.0 27.0 49.2 5090 6.3
DCROA4 901212 0.6 2.3 83 3.1 0.5 372 170.0 8.0 50.8 458.0 3.5
DCRO4 901213 8.3 1.0 8.0 S51.9 461.0 29.0
DCRO4 901214 8.1 0.5 25.0 48.8 374.0 15.0
DCRO4 901218 8.2 0.5 8.0 51.0 352.0 15.0
acked 901219 8.2 0.5 2.0 48.9 4080 5.4
DCRO4 901220 8.0 0.5 18.0 47.5 375.0 13.0
OCRO4 901221 8.1 0.5 58.0 44.3 454.0 3.3
DCROA 901225 7.9 0.5 510 49.2 483.0 20.0
DCROA 901226 8.2 0.5 32.0 4.3 3910 7.4
DCRO4 910102 8.0 0.5 7.0 S51.6 4420 4.7
DCRO4 910204 0.0 1.0 8.4 4. 33.4  130.0 7.0 S51.1 450 3.9
OCROA 910219 0.0 1.3 7.9 35 0.5 341 140.0 35.0 53.0 508.0 17.0
DCRO4 910225 8.4 0.5 36.0 52.9 534.0 23.0
DCRO4 910305 0.0 1. 83 51 0.5 354 230.0 40 519 5190 1.3

‘ BCRO4 210418 0.0 2.1 84 1. 0.5 36.2 100.0 4.0 53.5 483.0 10.7
1£1990-1991%x
KININUN 0.0 1.0 79 07 05 206 100.0 20 43.1 3520 1.3
NAXIHUX 03 28 86 7.8 50 4.2 2%5.0 87.0 53.5 534.0 32.0
AVERAGE 0.1 1.6 82 39 0.8 345 163.6 25.3 49.6 450.5 12.6
5TD. DEV. 0.1 0.7 0.2 1.9 1.0 6.3 4.9 21.6 27 520 9.0



DEER CREEK\HUNTINGTON CREEK - WATER QUALITY

LOCATION DATE ACIDITY  ALX. BICARB Ca L COND. D0 FLOV  HARD. Fe FE Mg
TOTAL cfs TOTAL  DIS. '

82 DCROS : DEER CREEK RUNOFF - BELOW NINE 1%

DCROS 780516 420.0 0.4
DCROS 790317 14.¢ 218.0 22.0 730.0 8.8 170.0
DCROS 790730 287.0 0.7
OCROS 800515 870.0 0.3
DCROS 809701 790.0 0.2
DCROS 810519 1500.0 0.089 0.2
DCROS 810611 1650.0 0.022 0.1
DCROS 820503 880.0 1.8
DCROS 820601 650.0 1.114 1.8
DCROS 820706 720.0 0.858 1.1
DERYS 820803 . 900.0 0.289 1.0
DCROS 820915 1180.9 0.117 0.3
0CROS 821011 1380.90 0.076 0.1
OCROS 830509 1150.¢ 2.1
pcros 830613 650.90 0.7
0CROS 830711 710.0 1.114 9.3
DCROS 830809 725.0 1.070 0.1
DCROS 830913 830.0 0.534 0.1
DCReS 831011 900.0 0.339 0.1
DEROS 840110 1650.0 0.1
OCROS 840411 2150.0 0.1
BCROS 840507 1310.0 0.1
OCROS 840605 620.0 0.1
DCRO3 840716 700.0 1.315 0.1
DCROS 840806 800.0 9.872 0.2
DCROS 840910 950.0 0.339 0.1
DCROS 841008 1200.0 0.393 0.1
OCROS 850111 2079.0 0.138 0.1
DCROS 850404 2300.0 0.124 0.1
DCROS 850507 $30.0 6.517 0.4
pcres 850605 680.0 4.122 0.1
DCROS 850708 750.0 9.916 9.1
DCROS 850805 850.0 0.442 0.1
DCROS 850909 1250.0 0.154 3.1
DCROS 851007 1308.0 0.154 0.1
DCROS 851114 1800.0 0.222 0.1
DCROS 851210 2100.0 0.028 0.4
DCROS 860409 1.0 359.0 112.0 290.0 2300.0 10.0 0.131  750.0 0.1 114.3
DCRYS 860513 1.0 309.0 66.0 42.8 780.0 10.1 1.857 320.0 0.2 31.7
DCROS 860611 1.0 292.0 56.8 30.3 698.0 9.3 1.857 284.0 0.1 34.5
DCROS 860707 1.0 260.0  46.0 45.0 760.6 9.8 0.786 290.0 0.1 2.6
DCROS 860813 1.0 288.0 60.0 94.0 1100.0 11.0 0.319 385.0 9.2 §1.2
DCROS 860919 1.0 312.0 80.0 237.0 180D.0 10.1 0.138 555.0 0.1 86.3
DCROS 861017 337.0 90.0 212.0 1710.0 9.4 0.123 565.0 0.1 82.7
DCROS 870408 1.0 305.0 1.4 420.0 22840 7.5 0.078 815.0 0.3 0.1 122.8
0CROS 870614 1.0 255.0 2.4 4890 9.0 1.5 §.018 285.9 0.1 0.1 401
DCROS 870714 1.0 267.0 4.0 88.0 930.0 8.2 0.584 320.0 0.1 0.1 498
DCROS 870818 1.0 212.0 78.90 34.6 1320.0 5.4 0.339 475.0 0.1 0.1 68.¢
DCROS 870922 1.0 344.0 76.0 4%.0 10000 5.7 0.109 740.0 0.1 0.1 496
DCROS 871021 90.0 .o 102.2 73.6 1300.0 6.6 0.070 4607.0 0.1 0.1 85.4

all paraseters reported as ag/1 unless otherwise noted



‘II’LOCATION BATE Kn pH K SET. Na 504 SUS.  TEMP TDS TURB
GREASE  units SOLIDS S0LIDS F ntu’s

2% DCROS : DEER C
DCROS 780516 0.2 6.9 1124.9 213.0
DCRO5 790517 1.0 7.4 113.0 20540.0 477.0
DCROS 790730 0.9 8.3 141 .6 4.4 .0 21.0
DCROS 800515 0.3 7.9 396.0 567.0
DCROS 800701 0.0 8.0 9.5 452.0
DCROS 810519 0.0 8.2 5.5 959.0
DCROS 810611 0.0 8.3 2.5 1021.0
DCROS 820503 0.2 8.0 183.0 520.0
DCROS 820601 0.2 7.7 54.0 347.0
DCROS 820706 0.2 7.9 3.5 399.0
DCROS 820803 0.2 8.0 29.5 297 .0
DCROS 820915 0.1 8.2 1.5 $49.0
DCROS 821011 0.1 8.3 2.0 268.0
DCROS 830509 0.2 8.0 557.0 £37.0
DCROS 830613 0.1 8.1 183.0 207.0
DCROS 830711 9.0 8.3 1.5 371.0
DCROS 830809 0.0 8.4 15.0 2090
DEROS 830913 0.0 8.5 6.5 478.0
DCHOS 831911 0.0 8.5 9.0 2910

. OCROS 840110 0.0 8.9 23.5 988.0
DCROS 840411 0.0 8.2 1.5 1354.0
BCROS 840507 0.0 7.8 3.5 756.0
DCROS 840405 0.0 7.8 32.5 387.0
DCROS 840716 0.0 7.8 0.5 320.0
DCROS 840806 0.0 8.4 141.0 358.0
DCROS 840910 0.0 8.5 0.5 534.¢
DCROS 841008 0.0 8.3 2.0 728.0
OCROS 850111 6.0 7.7 4.9 12460
DCROS 850404 0.0 7.9 18.0 1448.9
DCROS 850507 0.0 7.6 258.0 334.0
DCROS 850605 0.0 7.8 28.0 346.0
DCROS 850708 0.0 8.3 401.0
CROS 850805 0.1 7.4 10.0 468.0
DCROS 850909 0.0 8.2 16.0 790.0
OCROS 851007 9.0 8.0 25.0 824.0
DCROS 851114 0.0 8.1 28.0 1095.0
DCROS 851210 0.0 7.9 10.0 1293.0
DLCROS 860409 0.0 0.5 7.7 6.6 0.1 192.0 450.0 6.9 1315.0
DCROS 860513 0.0 05 7.8 1.4 ¢1 39.0 75.0 91.9 402.0
DCROS 860611 0.9 65 7.4 1.3 0.1 326 45.0 440 358.0
DCROS 840707 0.0 05 7.7 1.8 0.1 4.0 110.0 15.0 434.0
DCROS 860813 0.0 0.5 7.9 3.4 0.1 B81.2 180.0 23.0 $19.0
DCROS 840919 0.0 6s 7.9 6.2 8.1 179.0 350.0 0.5 1072.0
DCROS 861017 0.0 85 7.7 49 0.5 180.9 345.0 0.5 973.0

’ DEROS 870408 0.0 - 7.8 7.3 0.1 2%3.2 500.0 4.0 15440
DCROS B70616 0.0 1.2 7.8 1.6 0.t 39.0 100.0 9.0 229.0
DCROS 870716 0.0 9.5 7.4 2.0 0.1 3.0 900 8.0 289.0
DCROS 870818 0.0 11 74 3.3 0.1 197.8 280.0 4.0 798.0
DCRO5 870922 0.0 10 €5 50 1.9 1116 900 1.0 730.0
DCROS 871021 0.0 1.0 83 57 1.0 1192 347.0 3.0 848.0



DEER CREEK\HUNTINGTON CREEK - WATER QUALITY '

LOCATION DATE  ACIDITY  ALX. BICARB Ga CL COND . DO  FLOW  HARD. Fe FE Mg

TOTAL ofs TOTAL  DIS.

DCROS 880607  27.0 2440 88.4 82.0 800.0 7.2 2.05 382.0 0.1 0.1 39.2
DCROS 880914 6.0 3060 129.1 750 12150 7.5 3.119 559.0 0.8 0.6 57.4
DCROS 881017 1.9 4420 123.6 195.0 1450.0 7.9 0.117 7000 0.0 0.0 95.1
DCROS 901206 30.0  355.0 424.0 125.4 50 9000 7.3 1.400 538.0 3.1 1.2 545
OCROS 901207 1.0 346.0 412.0 141.7 55.0 800.0 7.5 2.900 560.0 0.7 0.1 500
DCROS 901208 1.0 303.0 3700 97.5 700 8000 7.4 2.790 436.0 0.8 2%.7
DCROS 901209 1.0 3100 371.0 89.8 250 85.0 7.7 2.790 422.0 0.4 0.0 481
0CROS 901210 1.0 3320 393.0 139.7 450 7200 6.6 3.010 588.0 0.9 08 58.2
DCROS 901211 1.0 2800 341.0 944 40.0 8000 6.6 2.790 435.0 0.2 0.1 48.4
DCROS 901212 1.0 2880 3510 103.0 250 420.0 7.8  3.600 433.0 0.7 0.4 425
OCROS 901213 7000 7.9 3.600

DCROS 901214 790.0 6.3  3.380

DCROS 901218 710.0 5.5  4.340

DCROS 901219 695.0 7.1 4.30

0CROS 901229 750.0 7.9  4.360

DCROS 901221 6250 8.7  4.620

DCROS 901225 800.0 8.4 5.300

DCROS 901226 800.0 7.9  5.160

DCROS 910102 700.0 7.7  5.300

DCROS 910204 1.0 250 3160 93.5 70.0 6200 9.4 475 452.0 0.1 0.0 53.0
DCROS 910219 1.0 3740 45.0 98.3 450 820.0 7.8 4.750 503.0 0.0 0.0 62.5
DCROS 916225 730.0 8.4  4.230

DCROS 910305 1.0 252.0 3000 90.6 S55.0 750.0 7.4 4.750 4s0.0 0.3 0.3 56.8
DCROG 910418 253.0 309.0 53.5 550 530.0 7.7 2.900 278.0 9.0 0.0 35.1
1%1990-1991%%

KINIHUN 1.0 252.0 300.0 53.5 50 530.0 5.5 1.400 278.0 0.0 0.0 35.1
KAX INUM 30.0 374.0 45.0 1417 700 900.0 9.4 5.300 588.0 3.1 1.2 62.5
AVERAGE 3.9  305.3 37.5 102.5 445 738.6 7.6  3.861 4s4.1 0.7 9.3 50.5
STD. DEV. 8.7 40.1 479 240 19.0 8.6 0.8 1.026 80.2 0.8 0.4 7.3
SXHISTORICAL RS

HININUN 1.0 2780 2440 1.4 5.0 4200 5.4 0.018 284.0 0.6 0.0 345
HAX THUM 90.0  355.0 442.0 141.7 4200 2300.0 11.0  6.517 B815.0 170.0 1.2 122.8
AVERAGE 8.0 308.8 331.5 84.8 94.0 10641 7.9 1.562 497.6 3.2 0.2 41.4
STD. DEV. 19.2 27.4 548 371 99.4 4760 1.4 1.7 153.6 21.7 0.4 24.1
%% HCCO1 : HUNTINGTON CANYON CREEK - ABOVE PLANT X

HCCO1 901206 1.0 226.0 276.0 B80.7 150 510.0 8.6 20.000 288.0 0.0 0.0 21.0
HCTO1 901207 1.0 2620 3200 102.6 250 3000 8.1 18.000 3440 0.0 0.0 26.2
KCCO1 901208 1.0 233.0 278.0 83.1 400 400.0 8.2  19.000 392.0 0.0 0.0 447
HCCO1 901209 1.0 2180 2600 8.6 15.0 450.0 8.0 22.000 252.0 0.0 0.0 19.7
HECO1 901210 1.0 338.0 4000 70.9 25.0 400.0 8.4 22.000 266.0 0.0 0.0 215
HCCO1 901211 1.0 259.0 316.0 70.6 10.0 490.0 8.5 22.000 266.0 0.0 0.0 21.7
HEEO1 901212 1.0 2220 2700 78.4 150 340.0 8.8 24.000 2700 0.1 0.1 18.1
HCCO1 901213 340.0 9.6 23.000

HCCO1 901214 2000 5.8 18.000

HCEO1 901218 420.0 4.7 18.000

HCCO1 901219 410.0 8.5 18.000

HCEO1 901220 250.0 8.1 14.000

HCCO4 901221 475.0 8.8 13.000

HCCO1 901225 500.0

7.7 15.000

all paraseters reported as »g/l unless otherwise noted



'LOCATION DATE Kn OIL pH K SET. Na 504 SUS. TEMP  TDS TURB

GREASE  wunits SOLIDS SOLIDS F ntu’s
DCROS 880607 0.0 3.6 8.3 1.7 0.1 9.2 1300 36.0 472.0
DCROS 880914 0.1 9.0 8.1 7.6 1.5 77.6 310.0 72.0 B42.0
DCROS 881017 0.0 4.2 8.4 3.4 0.1 1458 350.0 1.0 1164.0
DCROS 901206 0.1 2.3 8.4 6.9 2.0 30,9 250.0 97.0 36.2 452.0 200.0
DCROS 901207 0.0 1.0 8.4 5.9 2.0 42.4 220.0 27.0 337 313.0 1740
DCROS 901208 0.1 1.0 8.3 3.1 0.5 35.6 110.0 7.0 410 4270 4890
DCROS 901209 0.0 1.0 8.3 4.1 0.5 9.9 175.0 15.0 43.8 409.0 270.0
DCROS 901210 0.1 8.5 3.9 0.5 4.2  190.0 2.0 475 35340 22.0
DCRO3 701211 0.0 1.8 8.3 4.3 0.3 35.3  180.0 1.0 455 597.0 180
DCROS 901212 0.0 1.4 8.4 4.0 0.5 42.7 170.0 140 47.9 455.0 5.6
DCROS 901213 8.3 2.3 15.0 479 35360 410
DCROS 901214 8.1 0.5 42.0 44,0 5440 28.0
DCROS 901218 8.4 8.5 4.0 49.2 499.0 24.¢0
DCROS 901219 8.3 0.5 1.0 443 4520 17.0
DCROS 961220 8.1 0.3 25.0 42.2 4030 14.0
DCROS 901221 8.3 0.5 B7.0 41.4 511.0 33
DCROS 901225 8.1 0.3 47.0 443 4340 9.8
DCROS 901226 8.3 0.5 86.0 439 475.0 10.0
DCROS 910102 8.2 0.3 4.0 47.3 408.0 6.1
DCROS 916204 0.0 3.0 8.4 2.5 37.3  140.0 3.0 45.3 528.0 4.4
DCROS 91021% 0.0 2.3 8.4 3.7 0.5 906  170.0 53.0 50.0 549.0 13.0
‘ DEROS 910225 8.4 0.5 37.0 515 3573.00 15.0
OCROS 910305 0.0 1.0 8.4 5.1 0.5 50.6 236.0 49.0 43.2 539.0 2.0
DCROS 910418 0.9 2.3 8.5 4.8 0.3 48 4 80.0 3.0 53.3 459.0 3.9
k1990-1991%%
MINIMUN 0.0 1.0 8.1 2.3 0.5 30.9 80 0 1.0 33.7 313.9 2.0
HAXIMUM 0.1 3.0 8.5 6.9 2.3 57.3 250.0 97.0 33.3 409.0 270.0
AVERAGE 0.0 1.7 8.3 4.3 0.7 44,5 175.9 3.2 45.2 4927 44.3
STD. DEV. 0.0 8.7 9.1 1.1 9.4 7.4 471 29.0 4.4 49.7 72.1
SEHISTORICALXX
MININUM 0.9 0.5 6.9 1.0 0.1 30.9 65.0 0.5 33.7 273.0 3.3
NAXINUM 0.3 9.0 8.6 7.6 2.3 233.2 500.0 20540.0 49.2 1544.0 270.0
AVERAGE 0.0 1.5 8.0 4.2 0.6 89.0 212.9 373.7 43,5 4466 56.7
STD. DEV. 0.1 1.9 0.3 2.0 0.4 62.8 120.0 2487.4 4.1 311.0 78.7
K% HCCOL : HUNTIN
HCEO1 901206 0.0 1.0 8.2 0.5 0.5 6.5 50.9 1.0 345 1720 9.6
HCCO1 901207 0.0 2.1 8.3 0.4 0.5 7.1 75.0 1.0 335 201.¢0 7.8
HCCO1 901208 0.0 1.0 8.4 0.1 0.3 7.9 130.0 3.0 35.0 310.0 10.0
KCCOL 901209 0.0 2.7 8.4 9.1 0.5 10.8 55.0 1.0 35.0 204.0 0.9
HCCO1 901210 0.1 1.7 8.5 6.4 0.5 55.0 45.0 2.0 358 300.0 1.8
HECO1 901211 0.0 1.0 8.2 0.5 0.5 37.¢ 33.0 31.0 346 246.0 1.2
HCCO1 901212 0.0 1.0 8.3 0.5 6.8 30.0 2.0 35.3 243.¢ 1.3
HCCO1 961213 8.2 1.0 5.0 353 23.¢ 17.¢
. HCCO1 901214 8.3 0.5 490 333 235.0 1.9
HCCO1 901218 8.4 0.5 1.0 341 268.0 2.5
HCCO1 901219 8.3 0.5 1.0 33.7 302.0 1.0
HCSO1 901220 8.3 0.5 1.0 33.7 264.0 1.0
HCCO1 901221 8.2 0.5 2.0 313 191.¢ 1.1
HCCO1 901225 8.1 0.5 1.0 33.7 266.0 0.7



" 'DEER’ CREEK\HUNTINGTON CREEK - WATER QUALITY

LOCATION DATE  ACIDITY ALX. BICARB Ca cL COND . 00 FLOV  HARD. Fe FE Mg
TOTAL cfs ToTAL  DIS.
HCCo1 901226 490. 8.7 15.000

0
HCCO1 910102 460.0 8.8 15.000

HCCO1 910204 1.0 206.0 245.0 7.9 20.90 325.0 9.9 8.900 288.0 0.0 00 226
RCCO1 910219 1.0 222.0 270.0 13.7 20.0 400.0 9.7 11.000 273.0 0.0 0.0 21.6
HCCo1 910225 4500 8.2 10.000

HCCO1 910305 1.0 226.0 274.0 72.8 30.0 410.0 8.5 20.000 285.0 0.2 0.2 25.0
HCCO1 910418 192.0 234.0 60.6 25.0 330.0 7.9 241.0 0.0 0.0 21.8

$31990-19915%

MININUN 1.0 192.0 234.0 80.6 10.9 3000 5.8 890 241.0 0.0 0.0 181
HAXTINUM 1.0 338.0 400.0 102.6 40.0 510.0 9.9 24.000 392.0 0.2 0.2 447
AVERAGE 1.0 236.7 1285.9 76.4 21.8 416.7 8.4 17.295 289.5 0.0 0.0 24.0
STD. DEV. 0.0 37.4 43.6 10.2 8.1 0.8 0.9 4.312 44.3 0.1 0.1 6.9
1% HCCO2 : HUNTINGTON CANYON CREEX - ABOVE PLANT, BELOW DEER CREEX CONFLUENCE ¥t

HCCo2 901206 1.0 241.0 294.0 83.8 20.0 400.0 8.7 £1.400 305.0 6.4 0.0 23.3
HCCo2 901207 1.0 207.0 249.0 91.7 30.0 400.0 9.0 20.900 327.0 0.1 9.0 238
Hecoe 901208 1.0 259.0 310.0 81.9 20.9 5000 8.4 21.800 355.0 0.1 0.0 389
HCCO02 901209 1.0 243.0 289.0 72.4 5.0 510.0 B.7 24.800 305.0 0.0 0.0 30.1
HCCO2 901210 1.0 212.0 251.0 78.2 10.0 450.¢ 8.7 25.000 360.0 0.0 0.0 39.9
HCCo2 901211 1.0 236.0 287.0 B2.1 20.0 373.0 8.3 24.800 299.0 9.1 0.1 22.8
HCCo02 901212 1.0 214.0 261.0 75.8 15.0 4200 8.6 27.600 284.0 0.2 0.2 22.9
HCCo2 901213 400.0 9.1 26.600

HCC02 901214 450.0 5.8 21.400

HCCO02 901218 495.0 5.2 22 400

HEcoR 901219 425.0 8.6 22.500

HCCo02 901220 300.0 8.1 1B.400

HCCO2 901221 610.0 8.7 17.400

HCCo2 901225 3900 8.0 20.300

HCCoO2 901226 530.04 9.1 20.200

HCCo2 910192 480.0 8.4 20.300

HCCo2 910204 1.9 220.0 262.0 78.7 10.0 4200 10.3 13.650 324.0 0.0 6.0 30.9
HCCo2 910219 1.0 2450  300.0 83.1 35.0 390.0 8.8 15.750 353.0 0.0 0.0 35.3
HCCo2 9102235 6104 7.5 14.230

HCCo2 910305 1.0 197.0 236.0 67.8 35.0 430.0 9.0 24.730 313.0 0.3 0.2 348
HeCo2 910418 187.0 228.0 66.1 30.0 3500 7.8 232.0 0.0 0.0 16.3

121990-1991xx

HININUN 1.0 187.0 228.0 66.1 5.0 350.0 5.2 13.630 232.0 0.0 0.0 16.3
HAXIHUN 1.0 259.0 310.0 9.7 35.0 610.0 10.3 27.600 365.0 0.4 0.2 39.9
AVERAGE 1.0 223.8 269.7 78.3 2.9 474.4 8.3 21.209 3152 0.1 0.1 29.0
STD. DEV. 0.0 21.4 26.3 7.1 10,0 ~ 763 1.1 3.788 34.3 0.1 0.1 7.3
XX HCCO3 : HUNTINGTON CANYON CREEK - BELOW PLANT, @ PIPE CROSSING 3t

HCCO3 901206 1.0 217.0  265.0 69.0 15.0 400.0 8.1 21.400 279.0 0.3 0.0 2.0
HCCO3 901207 1.0 254.0 310.0 99.5 75.0 510.0 9.0 20.900 345.0 9.2 0.0 23.5
HECo3 901208 1.0 241.0 287.0 86.4 15.0 610.0 8.3 21.800 347.0 0.2 0.0 31.8
HCCO3 901209 1.0 262.0 312.0 72.5 20.0 320.8 8.5 24.800 279.0 6.0 00 237
HCCO3 901210 1.0 212.9 2s1.0 77.5 20,0 490.0 4.3 25.000 283.9 9.1 0.0 21.7
HCCO3 901211 1.0 249.0 303.0 87.1 25.0 520.0 7.7 24.800 334.0 0.1 0.1 283
HCCo3 901212 29.9 246.0 300.0 88.7 25.0 420.0 8.4 27.600 315.0 0.2 o2 22.8

all paraseters reportied as sg/l unless otherwise noted





