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r. II.{TRODUCTION

The 2009 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 thirty-second annual hydrologic report submitted by PacifiCorp since the report
entitled "Monitoring of the Water Resources in the Mining Areas of East/Trail Mountain, Emery
County, LJtah" 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
waterresources adjacent to PacifiCorp's mining areas in Emery County. (See Figure 1, A & B)

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.

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/Trail Mountain springs cannot be over-emphasized.

Most ofthe 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 the soil moisture conditions prior to
snowpack accumulation and has a bearing upon runoff the following year.
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A. Regional Climatology

From 1982 to 1984 the Western United States, especially Utah, experienced an
unprecedented wet cycle ofprecipitation. 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 I 987 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 from 1988 through
1992 with runoff amounts much below normal for six consecutive years. The 1993 runoff improved
substantially with above average flow conditions occurring in most river basins. In 1994, drought
conditions returned throughout much of the West. From 1995 through 1999,water supplies were
much improved with above average runoff in Emery County. In 2000, weather conditions changed
dramatically and the resulting runoff was much lower than normal. Precipitation was variable
during 2001and runoff values continued below normal though the year. The drought continued into
2AA2 with much lower precipitation and runoff was near-record low levels for most streams in
Emery County. The 2003 water year was nearly as severe as 2002 with flows less than 4Ao/o.The
extreme dry trend continued through 2004 with precipitation and runoff much below average
although 2004 was much improved over the previous 4 years. Finally, in 2005 wet conditions
returned to the West and resulted in improved water supplies in the Huntington Creek drainage.
Water supplies continued to improve and runoff in 2006was substantially higher than in 2005. Most
local reservoirs filled to capacity. However, extreme drought returned to the region once again in
2AA7 . Below average precipitation and snowfall coupled with dry and hot conditions in March and
April resulted in greatly reduced water supplies which, in turn, severely restricted irrigation water
supplies during August and September. During the 2008 and 2009 water years, drought conditions
eased in the region, filling the reservoirs to capacity, resulting in more abundant water supplies for
agriculture and culinary uses.

B. Local Climatology

1. Precipitation

Precipitation amounts recorded for the 2009 water year will be presented for the Castle Dale,
Huntington Plant, and East Mountain weather stations. Weatherrecords were incomplete forElectric
Lake during 2009 and therefore, are not included with this report. The values for Castle Dale,
Huntington and East Mountain are shown in Table 1.

Precipitation in Emery County during 2009 was variable depending on the location.
Precipitation at the valley reporting station at Castle Dale was a mere 59% of average while
precipitation at Huntington Plant was 80%. East Mountain precipitation was only 84% of average.
It is interesting to note that December recorded two to three times the normal average precipitation
at all monitoring stations.

A comparison of precipitation totals for 2008 and 2009 merits consideration in this study.
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The intent is to develop a correlation between yearly precipitation and spring discharges on East and
Trail Mountains. Table 2 is a comparison of the 2008 and 2009 precipitation levels recorded at the
three locations.

Tables 3,4,5, and 6 indicate monthly precipitation values at Castle Dale, 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. As previously stated, Electric Lake
total annual precipitation was not evaluated due to missin g data for the period January through May
of 2009. Figure 2 shows monthly precipitation at the East Mountain site for the 2009 water year.

The correlation of precipitation levels with spring discharges will be discussed in the
East/Trail Mountain Springs section of this report.

2. Temperatures

During the 2009 water year) temperatures were generally above normal at Castle Dale,
East Mountain and Huntington Plant. Temperatures at Castle Dale were below normal for June
and August and slightly above normal in July. Castle Dale spring and summer temperatures
from Apnl to September varied from l.5 degrees above normal to 1.8 degrees above normal.
For the year, the average temperature averaged 1.7 degrees above normal and 0.5 degrees below
2008 temperatures.

At Huntington temperatures were above normal for October and November, but fell to
below normal temperatures into spring. March through September temperatures varied widely
between -5.1 below norrnal to 3 .7 degrees above normal. For the year the average annual
temperature was 0.2 degrees above normal and -1.2 degrees below normal in 2008.

At the East Mountain station, temperatures were above normal for October through February,
May and September. March, April, and June through August were all recorded below normal
temperatures. For the year, the ternperature at East Mountain averaged2.2 degrees above normal
and 3.2 degrees below 2008. Temperatures at the Electric Lake station were not recorded. (See
Table 7 for temperature data at the 3 stations.)

A comparison of 2008 and 2009 temperatures for the three stations is addressed since
temperatures also influence water supplies from year to year. Table 8 depicts the variation and
compares 2008 to 2009.

Energy West Mining Company 2009 Annual Hydrologic Repod



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
contnbutes to the Huntington Creek drainage. (See Map HM- 1) The drainage boundaries, including
minor subdivisions to Cottonwood and Huntington creeks, are designated on the accompanying map.
The surface drainage system on Trail Mountain is totally contained within the Cottonwood Creek
drainage system, with minor subdivisions flowing to Indian and Cottonwood Canyon creeks. (See
Plate 7 -2) 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. Deer
Creek, Meetinghouse Canyon, Mill Fork Canyon, and Rilda Canyon creeks are the only tributaries to
Huntington Creek that emanate from within PacifiCorp's coal mining areas.

L Huntington Creek

Flow data are recorded on a continuous basis by PacifiCorp at four locations; stations are
located on 1) Huntington Creek near PacifiCorp's Huntington Plant, 2)Huntington Plant Diversion,
3) Huntington Creek below Electric Lake about 22 mrles upstream from the Huntington Plant, and
4) Electric Lake for elevations and storage. Flow records are maintained by PacifiCorp in order to
determine water entitlements and reservoir storage allocation for the various users on the river.

Table 9 shows a summary of actual recorded 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 calculation does not include Left Fork Reservoir regulation since new
reservoir monitoring equipment was not operational during part of the year. The average daily
discharges for the 2009 water year (October 2008 - September 2009) at the two stations and Electric
Lake storage are found in Appendix A.

During the 2009 spring runoff penod (April through June) 6,240 acre feet was stored in
Electric Lake whichwas 90olo of the 2008 stored volume. During spring runoff, the impoundment
filled and reached its highest level on May 28'h at an elevation of 8,515.32 feet which is 0.32 feet
above spill elevation. Total storage on that date amounted to30,673 acre feet, which is 176 acre feet
above full capacity. The total flow of Huntington Creek at the Huntington Plant was 54,360 acre
feet or 78% of average. However, because of plant diversions, lake evaporation and the stored
runoff at Electric, adjusted flows of the Huntington Creek at Huntington Plant could increase
approximately 25%. A comparison of runoff values for previous years has historically been
presented in Table 10. However, because this data is no longer available, Table 10 is discontinued.
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During 2009, water quality information on Huntington Creek near the Deer Creek confluence
was compiled on a quarterly basis. Locations of water quality sampling stations monitored by
PacifiCorp-Energy West Mining Company arc listed below (refer to Map HM-1).

a. HCCOl - Above Power Plant Bridge
b. HCC02 - Below Deer Creek Confluence
c. HCC04 - Below Bridge @ Research Farm Bridge+
+ Not listed on map due to scale.

Specific water quality constituents analyzed are shown in Tables ll,12, and 13. Values are
in milligrams per liter unless otherwise noted. Raw data is on file at the Energy West Main Office.
In general, the water shows a gradual increase in concentration of dissolved minerals as the flow
proceeds down Huntington Canyon.

2. Deer Creek

Deer Creek is an ephemeral tnbutary 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 L).

Flow and Sampling Schedule
(1) Locations:

(a) Above the Mine - DCR01
(b) @ Permit Boundary - DCR04
(c) Below the Mine - DCR06

(See Map HM=1)
(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 L) The program was
initiated in March 1988 and will continue through 2010 (i.e. sampling conducted in March, June,
September, and December). Field measurements including pH, specific conductivity, and
temperature will be performed in conjunction with quality measurements. Quantity will be
monitored monthly.
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b. Flow Information

As stated above, flow information is collected monthly throughout the year with the use of
two Parshall flumes. (See Map HM-l for flume locations.) A hydrograph showing all the data
collected for 2009 and 1984-2008 has been generated for each location. (See Appendix B) The
hydrographs show that the only flow which occurred in the Deer Creek drainage was the result mine
water discharge from Deer Creek Mine. For location DCR01 , frozen conditions persisted during the
winter months and dry at all other times. Flow at the lower two locations occurred throughout the
year as the result of Deer Creek Mine discharge with peak flow occurring in September (DCR04 -
3,081 gp*, DCR06 - 3,000 gpm).

c. Quality Information

In accordance with the Hydrologic Monitoring Plan, baseline qualify analysis was performed
in 2006. Baseline analysis will be repeated once every five (5) years. The results of the historical
operational quality analysis are listed in Tables 14 and 15. The minimum, maximum, and mean
values are given for a five-yearperiod 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 degrades slightly from the upperto 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. Raw data is on file at the Energy West Main Office.

3. Meetinghouse Canyon Creek

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

a. Flow and Sampling Schedule
(1) Location: South Fork of Meetinghouse Canyon

(See Map HM-l)
(2) Flow: Information is collected during the first or second week of each

month.
(3) Water Qualiry 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 Appendix L) The program was
initiated in March 1984 and will continue through 2A10, (i.e. sampling conducted in March, June,
September, and December). Field measurements including pH, specific conductivity, and
temperature will be performed monthly in conjunction with quality measurements. Quantify will be
monitored monthlv.
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b. Flow Information

A hydrograph comparing 2009 and 1984-2008 can be found in Appendix C. For location
MHC01 flow did not occur during 2A09.

c. Quality Information

In accordance with the Hydrologic Monitoring Plan, baseline quality analysis was performed
in 2006. Baseline analysis will be repeated once every five (5) years. Quality sampling was
initiated in 1986. When there is flow at location MHCOI, Table 16 will list the minimum,
maximum, and mean values along with historical results. Raw data is on file at the Energy West
Main Office.

4. Mill Fork Canvon

Mill Fork Canyon is a tributary of Huntington Creek and was included in PacifiCorp's
monitoring program starting in 1997 . Monitoring of Mill Fork is conducted according to the
following schedule (see Appendix L). Mill Fork Canyon is ephemeral from its headwaters to the
western border of Section 21, Township I 6 South, Range 7 East, and intermittent from that point to
the confluence of Huntington Creek.

a. FIow and Sampling Schedule
(1) Locations:

(a) Above Mill Fork Fault - MFU03
(b) Above Old Mines - MFA1
(c) Mill Fork Canyon Culvert - MFB2

(See Map HM-l)
(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 L) The program was
initiated rn 1997 , and will continue through 2010 on a quarterly basis , i.e., March, June, September,
and December. Field measurements, including pH, specific conductivity, and temperature will be
performed quarterly in conjunction with quality measurements. Quantify will be monitored monthly.

b. Flow Information

Flow information is collected monthly throughout the year (See Map HM- 1 for locations.) A
hydrograph has been generated for each location. (See Appendix D) Locations MFU3, MFA1 and
MFB2 flowed during the spring runoffperiod. For location MFB2 flow occurred during the months
of April through November 2009 with a peak flow estimated at 545 gpm in June.
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c. Quality Information

Historical monitoring data collected by Beaver Creek Coal Company - No. 4 Mine and the
United States Geological Survey (site No. 76: Open File Report 81-539) has been incorporated in
PacifiCorp's hydrologic database. Operational water quality monitoring was conducted during 1997
and 1998 (refer to the Quarterly Hydrologic submittals). Baseline quality analysis was initiated in
November 1998 Q}AZ for MFU03). In accordance with the Hydrologic Monitoring Plan, baseline
quality analysis was performed in 2006. Baseline analysis will be repeated once every five (5)
years.

Results of the samples collected in2009 are presented in Tables 17,18 and 19. It is apparent
from the data that the quality of the water degrades slightly from the upperreaches of Mill Fork, i.e.,
MFU3 to the mouth ofthe canyon, i.e., MFB 2.Water quality has remained relatively consistent from
year to year. (See Tables 17 , 78 and l9). Raw data is on file at the Energy West Main Office.

5. Rilda Canyon Creek

Rilda Canyon Creek is a tributary of Huntington Creek and is monitored according to the following
schedule (see Appendix L). Rilda Canyon Creek is ephemeral from its headwaters to the western
border of Section2S, 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 - RCLFl**
(c) Left Fork of Rilda - RCLF2**
(d) Rilda Canyon - RCF2*
(e) Rilda Canyon - RCF3
(0 Rilda Canyon - RCW4 (See Map HM-l)

x During mining of the North Rilda leases, an additional site was added in 1999 upstream of RCF1 (adjacent to EM- 163)
to monitor surface/groundwater relationships. Flow will be measured yearly dunng base flow conditions.

*+ Flow and field parameters only.

Flow: Information is collected during the first or second week of each
month.
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 L) The program was
initiated in June 1989 except for RCLFl and RCLF2, which were initiated in 1990 and 1995,

(2)

(3)
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respectively, and will continue through zUA on a quarterly basis, i.e., March, June, September, and
December. Field measurements, including pH, specific conductivity, temperature, and dissolved
oxygen, will be performed at the perennial stream locations, i.€., RCF3 and RCW4, monthly in
conjunction with quality measurements. Quantity will be monitored monthly.

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 HM- I for locations.) A hydrograph has been generated for
each flume-weir location. (See Appendix E) Springs utilized by North Emery Water Users Special
Services District (NEWUSSD) 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 RCF 1 flow occurred only during the months May through September with a peak flow
estimated at 1,A42 gpm in May. Location RCLFI and RCLF2 flow only occurred during the months
of May and June with a peak flow in June (RCLFI - 70 gpm and RCLF2 - 54 gpm). For location
RCF2 flow occurred only during the months of May through July with a peak flow estimated at956
gpm in June. Below the spring area the skeam is perennial and increases in flow from RCF3 to
RCW4. During 2009 the peak flow for RCF3 was estimated at927 gpm (June); for RCW4, 1,150
gpm (June). Baseline flow for 2009 at RCF3 and RCW4 was approximately 60 and I 10 gpm,
respectively. Data suggest that above the NEWUSSD springs the stream loses water to the alluvium
and below the spring area the alluvium recharges the stream causing the flow to increase.

c. Quality Information

In accordance with the Hydrologic Monitoring Plan baseline quality analysis was performed
in 2006. 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 Tables 20,21, and22. It is
apparent from the data that the quality of the water degrades from the upper reaches of Rilda
Canyon, i.e., RCF I , to the NEWUSSD sprin g area, and from that point to the mouth of the canyon,
i.e., RCW4. Water quality has remained relatively consistent from year to year. (See Tables 2A,21,
and 22) Raw data is on file at the Energy West Main Office.

B. Cottonwood Creek Drainage System

The southern portion of East Mountain and the entire Trail 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 a
total discharge from each of the drainages of 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.
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I PacifiCorp monitors three of the tributaries of the Cottonwood Creek drainage system,
Cottonwood Canyon Creek, Grimes Wash and Indian Creek. (See Maps HM-l and MFS185lD)

1. Cottonwood Canyon Creek

Based on data collected by PacifiCorp, Cottonwood Canyon Creek is an ephemeral stream
from its headwaters to Section24,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. An extensive hydrogeologic
investigation was conducted in Cottonwood Canyon Creek during 1992. Results can be found in
Appendix C of the PAP. Four (4) permanent runoff sampling sites have been established along
Cottonwood Canyon Creek and sampled as listed below. (See Hydrologic Monitoring Plan in
Appendix L).

a. Flow and Sampling Schedule
(1) Locations: (See Map HM-1)

(a) Above Mine - SW-l
(b) Below Mine - SW-2
(c) @ USGS Flume - CCC01 (Flow and
(d) Above Straight Canyon - SW-3
Flow: Information is collected during
month.
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. Parameterc analyzed will be those stated in the
DOGM Guidelines for Surface Water Operational Qualify. (See Appendix L) The program was
initiated in December 1992 and will continue through 2010, i.e. March, June, September, and
December. Field measurements including pH, specific conductivity, and temperature will be
performed monthly in conjunction with quality measurements. Quantity will be monitored monthly.

b. Flow Information

As stated above, flow information is collected monthly throughout the year. (See Map HM-l
for flume locations.) A hydrograph for 2AA9 has been generated for each sampling location. (See
Appendix F) The hydrographs show the intermittent nature of Cottonwood Canyon Creek. Flow at
SW-l, occurred from March through July with a peak of 6 gpm in June. Flow at SW-2 occurred
from throughout the entire water year with a peak and average base flow estimated at 27 gpm
(March) and l3 gp*, respectively. Flow at SW-3 did not occur in 2009. Flows recorded at SW-2
are influenced by discharge from the Cottonwood Mine (TMA001).

field parameters only)

the first or second week of each(2)

(3)
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c. Quality Information

In accordance with the Hydrologic Monitoring Plan, baseline quality analysis was performed
in 2006. Thereafter, baseline analysis will be repeated once every five (5) years. The results of the
historical operational quality analysis are listed in Tables 23,24, and25. 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. Raw data is on file at the Energy West Main Office.

The Cottonwood Canyon Creek drainage quality is influenced by the following factors: 1)
A relatively high amount of suspended solids during spring runoff from Indian, Roans, Mill, and
Marines canyons; 2) Alluvial/colluvial deposit recharge and discharge areas.

2. Grimes Wash

Grimes Wash is an ephemeral tributary of Cottonwood Creek and flows in the same canyon in which
the Wilberg/Cottonwood Mine is located. Three peffnanent runoff sampling sites were established
in 1980 and are sampled as listed below (see Hydrologic Monitoring Plan in Appendix L).

a. Flow and Sampling Schedule
(1) Locations: (See Map HM-1)

(a) Right Fork - cWR0l
(b) Left Fork - GWR02
(c) Below the Mine - GWR03

(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 Water Operational Quality. (See Appendix L) The program was
initiated in March 1988 and will continue through 2010 i.e. March, June, September, and December.
Field measurements including pH, specific conductivity, and temperature will be performed in
conjunction with quality measurements. Quantity will be monitored monthly.

b. Flow Information

As stated above, flow information is collected monthly throughout the year with the use of
two Parshall flumes. (See Map HM- I for flume locations.) A hydrograph comparing 2AA9 to the
data collected from 1984 through 2008 has been generated for each flume location. (See
Appendix G) The Right fork and Left fork monitoring sites remained dry throughout the year.
Below the mine (GWR03), flow occurred from March through June with a peak of 0.6 gpm in April.
Flow occurred again in October and November with a peak of 0.3 gpm in November. Seeps or
dampness at the Below the Mine location was noted throughout most part of the year due to the
influence of the springs emanating from the Starpoint Sandstone/Mancos Shale formational contact.
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c. Quality Information

In accordance with the Hydrologic Monitoring Plan baseline quality analysis was performed
in 2006. Baseline analysis will be repeated once every five (5) years. The results of the 2AA9
operational quality analysis are listed in Tables 26,27 , and28. The minimum, maximum, and mean
values are given for a five-yearperiod along with the historical results. Values are in milligrams per
liter unless otherwise noted. Raw data is on file at the Energy West Main Ofhce.

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.

3. Indian Creek

Indian Creek is a perennial tributary of the Cottonwood Creek and flows in Upper Joes
Valley and merges with Lowry Water near the Joes Valley Reservior. Four pefinanent runoff
sampling sites were established in 2001 and are sampled as listed below (see Hydrologic Monitoring
PIan in Appendix L).

a. Flow and Sampling Schedule
( 1) Locations: (See Map MFS 1 85 I D)

(a) Above Camp Ground - ICA
(b) Indian Creek Flume - ICF
(c) Indian Creek Ditch - ICD
(d) Below Cross-Over Road - ICB

(2) Flow: Information is collected during base flow only (October)
(3) Water Quality Sampling:

Water samples will be collected and analyzed during base flow monitoring. Parameters
analyzedwill be those stated in the DOGM Guidelines for Surface Water Operational Quality. (See
Appendix L) The program was initiated in October 2001 and will continue through 2010. Field
measurements including pH, specific conductivify, and temperature will be performed in conjunction
with quality measurements.

b. Flow Information

As stated above, flow information is collected during base flow only with the use ofportable
90o v-notch weir and one perrnanent Parshall flume. Flow occurred at all four locations with the
highest flow (655 gpm) occurring at ICF. (See Map MFS185lD formonitoring locations.)

c. Quality Information
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In accordance with the Hydrologic Monitoring Plan baseline quality analysis was performed
in 2006. Baseline analysis will be repeated once every five (5) years. The results of the 2009
quality analysis are tabulated in Appendix F. Values are in milligrams per liter unless otherwise
noted. Raw data is on file at the Energy West Main Office.

IV. SPRINGS

A. East Mountain

Between the times where PacifiCorp began monitoring springs on East Mountain and 1986,
the number of springs measured increased from less than fiffy (50) to nearly eighty (80) PacifiCorp
believed that more benefit could be rcahzed by concentrating its monitoring to selective springs in
the areas that was undermined within the following five years. (See Map HM-5) A meeting was
held on March25,1987 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 frnahze the monitoring
plan revisions. In addition to major revisions made in 1987, each yearr State and Federal agencies
are invited to participate in adjusting the monitoring schedule based on field investigations.

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
* Elk Spring (dev. in 2009)
* Sheba Springs

Ted's Tub *

79-2 *
* 79-10

79-15 -r-
* 79-23

79-24
* 79-26 *
+ 79_29 *
{< 79-29 +

79-32 +
79-34 +

* 79-35 +
19-38 +

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

79-44
80-41
80-43
80-44
80-46
8A-41
80-48
80-50
82-51
82-52
84-56
89-60 (Alpine Spring)
89-61 (dev. in 2009)
89-6s
89-66
89-67
89-68
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been denoted on the above list with asterisks (*).

Mill Fork Springs:
EM-216
GRANTS SPRING
JV-9
MF-7
MF-198
MF-219
MFR-30
RR-15
sP 1-26
UJV-IOI

EMPOND
LITTLE BEAR
IV -34
MF-10
MF-213
MFR-10
RR-5
RR-23A
sP 1-29
UJV-206

l. Flow and Sampling Schedule

a. Flow

All springs on the preceding lists are measured dunng the months of July and October. In
addition, a minimum of twelve springs are monitored to establish a discharge recession cuwe
(denoted with an * above). 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.

b. Quality Samples

All springs listed above are sampled for water quality characteristics dunng the months of
July and October. Parameters analyzed are those listed in the DOGM Guidelines for Groundwater
Operational Quality. (See Appendix L)

2. Spring Flow

Precipitation increased only slightly from 2008 to 2009. However, because of the local
isolation ofrainfall, spring discharge rates responded unfavorablywith the East Mountain - Southern
area, Mill Fork and Trail Mountain decreasing in 2A09. Drought conditions continued in the region
during 2AA9 water year that reported an average of only 74% of normal overthe three monitoring
sites. Although April, Muy, and June were generally well above normal, the rest of the year
experienced an extreme lack of precipitation. These lower precipitation months resulted in lower
spring flow discharges impacting stream flows within the Huntington Creek drainage system.
Temperature, a critical factor on spring discharge rates, was overall only 2.2 degrees higher (East
Mountain Station) in 2009 than the historical averages. However, May experienced 6.8 degrees
higher than normal temperatures which increased evaporation rates reducing recharge.
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Precipitation received at East Mountain weather station and spring discharge rates set an all
time low for the 2002 water year and only improved slightly in 2003 and20A4. Table 29, is a
tabulation of the flow data collected during the 2009 monitoring season. To record the season
variation, all springs measured in July are measured again in October. The seasonal variation is
represented in Table 29, under the column heading "Seasonal Net Change." The percentage figures
represent the amount of change, either positive or negative. The average change reveals a forty-six
percent (46%) [fifty-seven percent (57%) by volume] decrease from the July to the October
measurements for Southern East Mountain and a forty-six percent(46%) fthirty percent (30%)by
volume] decrease from the July to the October measurements for the Mill Fork Area. One resulting
factor influencing this decrease has been caused by the development of Elk Spring and spring 89-61.
These springs have been developed for culinary usage by North Emery Water Users Special
Services District early in 2009. The flow from these sources has been diverted to their treatment
plant located in the mouth of Meetinghouse Canyon.

A twenty-seven year comparison of spring discharge is shown in Table 30. The table
includes ayear by year comparison of springs identified from each mode of occurrence (Table 31).
The springs utilized in the comparison are underlined in Table 31. The flow values for the
individual springs represent the July measurements. October measurements were not utilized
because winter weather conditions caused some springs to become inaccessible.

Table 30 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. Along with precipitation, temperature plays a critical role in yearly
discharge variations, especially during the early stages of the runoff period. Listed in Table 32 is a
comparison of January through June temperature data from surrounding weather stations for the
period 1982-20A9 versus departure from normal. The comparison is vital in determining mining
effects on spring discharge versus general changes in annual precipitation.

Table 32 clearly demonstrates near average temperatures between 1982 and 1984, but
starting in 1985 and continuing through 2000 (except for 1991 and 2001) positive departure from
normal has been significant. In 2A09 the temperatures averaged -1.8 degrees departure from normal.
Comparison between spring discharge rate and general changes in annual precipitation 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 deparfure due to the critical influence temperature
has on peak discharge occuffence.

An additional flow information study was initiated during the summer of 1985. The purpose
of the program was to establish flow recession curves for the following springs: (1) Burnt Tree,
(2) Elk Springs (developed in 2009), (3) Sheba, (4) 79-10, (5) 79-23, (6i) 79-26, (7) 79-29,(8) 79-35,
(9) 80-44, (10) 80-46, (11) 82-52,(12) 84-56. The flow information collected during2}Ag is shown
in Table 33; corresponding spring recession curves comparin g2009 to historical values are located
in Appendix H.
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3. 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 H) 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 forthe 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 2009 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 34. In the table, the mean values for 2009 are compared to the
historical results for each respective spring. Raw data is on file at the Energy West Main Office.

B. Rilda Canyon - North Emery Water Users Special Services District (NEWUSSD)

Of concern to PacifiCorp, Energy West is in the proximity with mining activities in Rilda
Canyon to the Rilda Canyon Springs. Rilda Canyon Spnngs currently serve as a culinary water
source to the North Emery Water Users Special Services Distnct (NEWUSSD). The NEWUSSD
spring system consists of a series of collection lines extending westward up Rilda Canyon and
southward up a small side drainage (shown on Map HM-8 in Volume 9 of the PAP). The
NEWUSSD spring system is metered at four locations. Meter I (Side Canyon Spring) is located at
the downstream end of a collection line which enters 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 known as South Spring which enter the system below Meter 1. Meter 3
(North Spring) records flows fbrthe 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. Dunng 1995 flow
from the north collection line was combined with the central collection system. As a result Meter 4
was terminated.

l. Spring Flow

Through the cooperative efforts of PacifiCorp and NEWUSSD, flow meters were installed in
September 1990 to isolate individual spring areas for quantity and quality (see Map HM-8 in
Volume 9 of the PAP). Table 35 lists the individual flow rates for meters 2 and 3 (flow from
Meter 1 is included in Meter 2). Accurate data for the past two years has been hampered by
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operational problems with the diversion valves and meters.

The seasonal variation of the monthly average flow from NEWUSSD's Rilda Canyon Spnngs
is shown in Figure 4. With the installation of flow meters, individual spring contributionto the total
flow can be plotted over time.

In early 2009, North Emery Water Users Special Service Diskict and Energy West Mining
Company completed a spring development and pipeline project (calted the Elk Springs Project).
This project involved developing and piping of water from fwo springs, Elk Spring and Spring 89-61
on top of East Mountain down a ridge in a subsurface trench 7,000 feet, to a cliff face (the Castlegate
Sandstone escarpment), behind the cliff face for 2,500linear feet and a 700-foot elevation drop in a
subsurface borehole constructed using directional drilling, and another 15,300 feet in a subsurface
trench in a canyon bottom (Meetinghouse Canyon) to the slow-sand water treatment plant in
Huntington Canyon operated by NEWUSSD. Total length of the pipeline is 4.7 miles. Total
elevation drop of the entire pipeline is about 2,900 feet.

The purpose ofthis project is to provide NEWUSSD with a long-term dependable source of
water supply to the water treatment plant in Huntington Canyon that cannot be intemrpted or
affected by surface activities in the vicinity of the springs, or possibly by underground coal mining
activities that have been common in the area. NEWUSSD and Energy West committed to mitigation
work to offset the taking ofwater from the Elk and 89-61 springs in the form of improvements to 4
other springs nearby on East Mountain. A commitment was also made on the part ofNEWUSSD to
keep a minimum flow to the surface from Elk and 89-61 springs at all times to preserve the wetlands
around those springs.

Development of these springs rendered the continued collection of data useless, since the
major quantity ofwaters issuing from these springs is piped to the NEWUSSD treatment plant. No
data for Elk Spring or 89-61 has been included with the 2009 report; however, the historical data
will remain intact.

2 . Quality

Baseline quality sampling of the individual springs was performed in 2006. The minimum,
maximum, and mean results of the 20A9 spnng flow compared to historical quality analysis are listed
in Table 36. Values are in milligrams per liter unless otherwise noted. Raw data is on file at the
Energy West Main Office. As stated in Volume 9 of the PAP, differences in the groundwater quality
data reflect differences in the groundwater source or the origin of groundwater for the various
springs issuing within the Rilda Springs area. The higher sulfate and TDS concentrations from the
Meter 2 samples are characteristic of waters associated with the Blackhawk Formation. Waters
issuing from the North Spring collection system (Meters 3 and 4) area are of a better quality than
waters from the Side Canyon and South Spring collection areas. Water issuing from the North
Spring originates primarily from water moving within the alluvial valley sediments and fracture
systems of the Starpoint Sandstone and is not derived from the Blackhawk Formation.
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C. Trail Mountain

PacifiCorp began monitoring springs on Trail Mountain in 1993. Monitoring prior to 1993
was completed by the previous lease holders. The nine (9) springs listed below are monitored.

T-6 ( 18-2- 1)
T-8 (17-2r-1)
T-e (17 -22-1)
T- l0 (r7 -26-4)
TM-23 (r7-r4-4)

T-14 (17-zs-t)
T- 144' (r7 -26-s)
T-15 (r7-3s-r
T- 16 (r7 -3s-2)

l. Flow and Sampling Schedule

a. Flow
All springs on the preceding list are measured during the months ofJuly through October if

weather and reasonable access permit.

Quality Samples

All springs listed above are sampled for water quality characteristics dunng the months of
July and October. Parameters analyzed are those listed in the DOGM Guidelines for Groundwater
Operational Quality. (See Appendix L)

2. Spring Flow

As indicated earlier, precipitation and spring flow rates slightly increased from 2008 to 2009.
Table 37 is a tabulation of the flow data collected during the 2009 monitoring season. The seasonal

variation is represented in Table 37 under the column heading "Seasonal Net Change o/o." The
percentage f,rgures represent the amount of change, eitherpositive or negative. The average change
reveals a thirty-eight percent (38%) decrease from July to the October measurements. The only
Trail Mountain spring that flowed during the 2009 water year was sprin g 17 -22-l .

A twenty-two year comparison of spring discharge is shown in Table 38. The flow values
for the individual springs represent the July measurements. Octobermeasurements were notutilized
because winter weather conditions caused some springs to become inaccessible.

3. 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 I) The purpose of the cation-
anion diagram 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

b.
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originates. A general pattern for the geologic formations can be recognized for each year in which
the cationslanions were analyzed. A consistent paftern forthe North Horn Formation 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 2009 reveals an excellent correlation with historical
averages. A summary of the water quality analysis for springs monitored on Trail Mountain is
presented in Tabl e 39. In the table, the mean values for 2009 are compared to the historical results
for each respective spring. Raw data is on file at the Energy West Main Office.

V. MINE HYDROLOGY

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

The relationship ofthe Deer Creek, CottonwoodAVilberg, and Trail Mountain mine workings
with the overlying springs is shown in Map HM-5. Beginning in 1979 (Tnil Mountain - 1992),
PacifiCorp has developed an ambitious spring monitoring program with emphasis to detect changes
in the East and Trail Mountain hydrologic regime as a result of mining. The data collected to date
reveal no indication of any mine-related effects on spring discharge or surface flow rates. Figure 3
shows a close correlation between spring discharge rates compared to precipitation and temperafure.

B. Groundwater Quality and Collection Procedures

PacifiCorp began in-mine quality and quantity measurements in 1977 and has continued
monitoring through 2009. With the collection of numerous samples throughout the extent of the
mine workings, the quality has remained relatively constant. (Refer to Cation/Anion diagrams in
Appendix J). In-mine monitoring was discontinued at Cottonwood and Trail Mountain during 2001
due mine sealing/temporary cessation of operations.

Collection procedures for groundwater quality consist of two grab samples collected and
analyzedper quarter at each of the mines which produces measurable quantities ofwater. 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 fortwo (2) years. (See Appendix L)

Long-term monitoring locations have been established at each of the mines which produce
measurable quantities of water, i.e., Deer Creek, Cottonwood/lVilberg, and Trail Mountain mines.
(See Maps HM-2, HM-3, and Plate 7-3) As stated earlier, in-mine monitoring at Cottonwood and
Trail Mountain during 2001was discontinued due mine sealing/temporary cessation of operations.
Four types of occurrences have been recognized to exist within the current mine workings. (Refer to
Figure 5)
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1.
2 .
3 .
4.

Structural rolls with overlying fluvial channels,
Fault systems (Pleasant Valley and Roans Canyon),
Fractures and joints (lineaments),
Roof bolt and in-mine drill holes.

estimate of in-mine water production was arrived at by combining the following

Deer Creek Discharge 495.3 Million Gallons
Estimated Evaporation* 37 .8 Million Gallons

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 mines were fairly
consistent. (See appendix J for the Deer Creek In-Mine hydrographs.)

C. Mine Water

l. Deer Creek Mine

In-Mine Water Production

The best
values.

Domestic Usage
Total Discharge

10.0 Million Gallons
543.1 Million Gallons

iee 1981 Hydrologic Monitoring Report (revised for two mine fans)

b. In-Mine Qualify

Eight samples were collected in the Deer Creek Mine in 2009 (See Map HM-2 for locations.)
Parameters analyzed in 2009 are those listed in the DOGM Guidelines for Groundwater Baseline or
Operational Quality. (See Appendix L)

Table 40lists the characteristics ofthe samples collected and compares the mean, minimum,
and maximum results of 2009 to the historical values for each location. It is apparent from Table 40
that the average quality of the in-mine water has remained relatively constant. (Refer to
Cation/Anion diagrams in Appendix J) Raw data is on file at the Energy West Main Office.

c. Discharge Quantity

E,xcess 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 6. The largest volume of water is stored in the western part of Main West, which
has not been actively mined for several vears.

In-line flow meters are utilized to record the amount of water discharged from the mine, after
which it passes through underground sedimentation sumps. Discharge from Deer Creek is either
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shipped directly to Huntington Power Plant or to the Deer Creek drainage in accordance with
stipulations of the Deer Creek UPDES Discharge Permit UT-0023 604-A02.

The total water discharged from the Deer Creek Mine during 2AA9 was estimated at
1,666.8 acre feet, or 212.8 million gallons. The recorded flow of 1,666.8 acre feet during 2009 is
a 28.8o/o decrease from the corrected 2008 discharge of 2,146.8 acre feet. The average monthly
discharges are shown in Figure 7.

A graph displaying the historical discharge rates is included as Figure 8. The volume of
water discharged from the mine has increased at a significant rate from 1988 through 1991 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 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. Water production decreased significantly in 1992
with the sealing of the 4th South area. The decrease flow recorded dunng 2A02 was related to
two factors; 1) replacement of the main discharge flow meter suspect of inaccurate readings
(reduction of approximately 50oA), and2) development of a new in-mine sump. Mine discharge
rates have renrained relatively constant since 2002.

d. Discharge Quality

Monthly water quality samples were collected for 2009. Table 41 compares the minimum,
maximum, and mean values from an historical standpoint to 2009. An examination of Table 4l
reveals excellent correlation with historical results. Raw data is on file at the Energy West Main
Office.

2. Des-Bee-Dove Mine

Production at the Des-Bee-Dove Mine was terminated indefinitely as of Febru ary 14, 1987 .
The portals were sealed and underground hydrologic monitoring was discontinued. The entire mine
site has been reclaimed and no longer requires hydrologic monitoring.

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
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May 2001. Energy West Mining Company notified the Division of temporary cessation of coal
mining operations at the Cottonwood/Wilberg Mine effective May 29,2001. Coal mining at the
Trail Mountain Mine/coal transfer to Cottonwood Tipple ceased as of March 15, 2001. In
preparation of temporary cessation, all associated mining equipment including; belt haulage (drives
and headrollers), dewatering (pumps and control boxes) and electrical (transformers/rectifiers) were
removed from the mine. Verification of equipment removal was conducted on May 4,2001with
Division of Oil, Gas and Mining (Pete Hess) participating in the review. Bureau of Land
Management was notified but was unable to attend. A plan to construct permanent seals was
submitted to and approved by Mine Safety Health Administration. Sealing of the mine portals was
completed on May 28,2001.

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 ofthe sealed areas and sumps are shown on
Figure 9. As reported in the 1984 Annual Report, water discharged from the Wilberg Mine complex
includes the area designated as the Cottonwood Mine. (See Figure 10) Consistent with previous
years, the following table lists the factors involved in estimating in-mine water production.

Wilberg/Cottonwood Di scharge

Grimes Wash* 0.0 Million Gallons
IMA I 1.2 Million Gallons
Miller Canyon** 0.0 Million Gallons
Estimated Evapornljsn{<*x 0.0 Million Gallons
Domestic Usage 0.0 Million Gallons

* 
fotal Discharge 1 1.2 Million Gallons
Discharge Outfall 001 re-located from Grimes Wash to Cottonwood Canyon

Creek TMA Portal - July 2001
*x Sealed ventilation breakout which intermittently discharges.

'x See l98l Hydrologic Monitoring Report.

b. In-Mine Quality

In-mine monitoring was discontinued durin 92001 due sealing of the mine. Refer to previous
Annual Hydrologic Reports for comparison of samples collected to the historical values.
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c. Discharge Quantity

Prior to temporary cessation, water produced in the Wilberg Mine gravity flowed 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. Water
produced in the Cottonwood Mine (2nd North area) is transferred to the Wilberg Mine sump. The
sump, which functioned as a settling basin, effectively removes settleable solids from the water. A
portion of the water was redistributed to various areas of the mine to be utilized in the mining
operations. A total of I 1.2 million gallons was discharged to Cottonwood Canyon Creek (TMA
portal) during 2009. No discharge occurred in 2009 at the Miller Canyon breakouts, which were
developed for ventilation purposes but sealed in 1987. (See Figure 11) The portal breakouts at
Miller Canyon were reclaimed in 1999. Minor seeps occur through a french drain system installed at
each portal, but groundwater production is insufficient for measurement. Discharge from
Cottonwood Mine is monitored in accordance with stipulations of the Wilberg Mine Discharge
UPDES Permit rJT -0022896.

d. Discharge Quality

Samples are collected each month from the TMA Portals and Miller Canyon breakouts
whenever discharge occurs. Monthly samples were collected from TMA during 2009. Tables 43
compares the minimum, maximum, and mean values from 20Aq to the historical values.

4. Trail Mountain Mine

Energy West Mining Company notified the Division of temporcry cessation of coal mining
operations at the Trail Mountain Mine effective May 4,20A1. Coal mining at the Trail Mountain
Mine ceased as of March 15,2001. In preparation of temporary cessation, all mining equipment
including; production (longwall and continuous miner), belt haulage and electrical were removed
from the mine. Verification of equipment removal was conducted on Aprll6,20}1with Bureau of
Land Management (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess) participating in the
review. A plan to construct permanent seals was submitted to and approved by Mine Safety Health
Administration. Sealing of the mine portals was completed on May 2,2001.

a. In-Mine Water Production

The best estimate of in-mine water production was arrived at by combining the following
values:

Trail Mountain Discharse 0.0 Million Gallons
Estimated Evaporation * 0.0 Million Gallons
Domestic Usage 0.0 Million Gallons
Total Discharge 0.0 Million Gallons

* See 1981 Hydrologic Monitoring Reporl
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b. In-Mine Quality

In-mine monitoring was discontinued durin g20A1 due sealing of the mine. Refer to previous
Annual Hydrologic Reports for comparison of samples collected to the historical values.

c. Discharge Quantity

Prior to cessation, water produced in the Trail Mountain Mine either is pumped or gravity
flows to a sump located in 4th Left, 5th Left, and 3rd South. (See Figure 12) A portion ofthe water
is redistributed to various areas of the mine to be utilized in the mining operations. Excess waternot
used in the mining operations is stored in sealed areas of the mine or discharged to Cottonwood
Canyon Creek. No water was discharged to Cottonwood Canyon Creek during 20A9. (See Figure
13) Discharge from Trail Mountain is monitored in accordance with stipulations of the Trail
Mountain Mine UPDES Discharge Permit UTG040003-002.

d. Discharge Quality

No water was discharged to Cottonwood Canyon Creek dunng 2A0g.

VI. PIEZOMETRIC GRADIENT INFORMATION

A. Surface

1. Cottonwood Canyon Creek

Eight (8) wells located along the extent of Cottonwood Canyon Creek are monitored
monthly. The following table lists the zone isolated with each well.

\Vell I.D. Nlonitoring Tnne
CCCW-IA Alluvial Deposits
CCCW- 15 Starpoint Sandstone
CCCW-2A Alluvial Deposits
CCCW-3A Alluvial Deposits
CCCW-3S U Blackhawk - Fluvial Sandstone
CCCW-3S L Starpoint Sandstone
EM-3 1 Lower Blackhawk/Starpoint Sandstone
TM- 18 Starpoint Sandstone
TM-3 Starpoint Sandstone (Straight Canyon)

I 
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2. Rilda Canvon

Six (6) wells located in Rilda Canyon are monitored monthly when accessible. The
following table lists the zone isolated with each well.

wel,l r.D. M,ffiid,ifu iie
P- I Alluvial Ueposits
P-4 Alluvial Deposits
P-5 Alluvial Deposits
P-6 Alluvial Deposits
P-7 Alluvial Deposits
EM-47 Lower BlackhawkiStarpoint Sandstone

Information collected during 2009 correlated well with historical information. As a result of
mining in the western portion of the Trail Mountain Mine Well TM-3 in Straight Canyon decreased
in level due to depressurization of the Star Point Sandstone. As mining proceeded north and the
southern portion of the mine was sealed, the aquifer began to recharge (see chart in Appendix F).
Hydrographs for the individual wells can be found in Appendix E - Rilda Canyon, Appendix F -
Cottonwood Canyon.

B. In-Mine

l. Deer Creek

Four (4) long-term monitoring wells were completed during 1989. (See Map HM-2 for well
locations.) Due to changes in the mine layout the last of the remaining wells was destroyed by
mining activity during the fourth quarter 2003.

2. Cottonwood Mine

During 1989 four holes were drilled in the Cottonwood Mine. Monitoring of the long-term
wells, WCP 1-3, was discontinued in 1992 due to the sealing of the 3rd South area.

VIL WASTE ROCK WELLS

A. Deer Creek Mine - Waste Rock Storage Facility

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.
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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 aremarine-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 ofterrace 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 Deer Creek Waste Rock Storage Facility.

The test wells completed pnor 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 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.

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 2009. The analysis, along with water depth, is listed in
Table 46. Values are in milligrams per liter unless otherwise noted. Raw data is on file at the
Energy West Main Office. 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. cottonwoodilvilberg Mines - waste Rock Storage Facility

The Cottonwood/Wilberg Waste Rock Storage Facility is located on the west side of the
Wilberg Mine road approximately 1.5 miles south ofthe Wilberg Mine. The geology ofthe proposed
waste rock site is fairly simple and straightforward. The site is located on the southern flank ofEast
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 fwenty-foot thick
layer of terrace gravel of Quateffiary 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 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-l for location.)
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Four samples were collected in 2009. The analysis, along with water depth, is listed in
Table 46. Values are in milligrams per liter unless otherwise noted. Raw data is on file at the
Energy West Main Office. 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 and Trail mountains, 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 ofmine 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 and Trail
mountains or the surrounding area.

IX. SUMMARY

PacifiCorp has been conducting a watermonitoring 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 thirty-second 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 weatherpattern changed
dramatically with near normal valley precipitation and mountain snowfall much below normal. The
resulting 1987 runoff was substantially below normal. The drought continued from 1988 through
1992 with runoff amounts much below normal for six consecutive years. The 1993 runoff improved
substantially with above average flow conditions occurring in most river basins. In 1994, drought
conditions returned throughout much of the West. From 1995 through 1999, water supplies were
much improved with above average runoff in Emery County. In 2000, weather conditions changed
dramatically and the resulting runoff was much lower than normal. Precipitation was variable
during 2001 and runoffvalues continued below normal though the year. The drought continued into

Energy West Mining Company 27 2009 Annual Hydrologic Reporl



2002 with much lower precipitation and runoff was near-record low levels for most streams in
Emery County. The 2003 water year was nearly as severe as 2002 with flows less than 40o/o. The
extrerne dry trend continued through 2004 with precipitation and runoff much below average
although 2004 was much improved over the previous 4 years. Finally, in 2005 wet conditions
returned to the West and resulted in improved water supplies in the Huntington Creek drainage.
Water supplies continued to improve and runoff in 2006 was substantially higher than in 2005. Most
local reservoirs filled to capacity. However, extreme drought returned to the region once again in
zAW . Below average precipitation and snowfall coupled with dry and hot conditions in March and
April resulted in greatly reduced water supplies which, in turn, severely restricted irrigation water
supplies during August and September. During the 2008 and 2009 water years, drought conditions
eased in the region, filling the reservoirs to capacity, resulting in more abundant water supplies for
agriculture and culinary uses.

The data collected in 2009 continued to show the relationship between the variation in
surface water quantity and precipitation, but the hydrologic monitoring completed on East and Trail
mountains to date has failed to identify any change in the quantity or quality of ground or surface
water which can be attributed to mining on the East and Trail Mountain properties.
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FIGURE 5
LONG TERM WATER SOURCES
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Table 29

EAST MOTINTAIN SPRINGS DISCHARGE
2009

Spring
Datc Flow

Sampled (cPM)
Temp.

c

Seasonal

Date Flow Temp. Net

Sampled (GPM) C Chzngeoh

Sheba
Elk Spring*
Burnt Tree
Jerk Water
Pine Springs
Pine Sp. Trough
Ted's Tub
79-l
79-2
7v3
794
7v5
794
79-7
79-E
79-9
79-10
7%tl
79-12
79-r3
79-14
7%r5
79-t6
79-r7
79-18
7vlg
79-20
7%21
79-22
79-23
79-U
79-25
79-26
79-27
79-2E
79-29
79-30
79-31
79-32
79-33
79-34
7%35
79-36
79-37
79-38
7939
7940
80-{1
80-42
80-43
80-44
80-45
E0-46
8047
8tH8
80-49
80-50
82-5r
82-52
84-53
84-54
84-55
84-56
85.57
8G58
8G59
89-60
89-61*

07/16/20W 2.6
07/1012009 Developed
07t16t2009 2.8

07/16/2009 I 1.8

07n6/2009 1.5

071t6/2009 5.9

07/1612009 Dry

07115/2009 0.7

7.2

8.0

10/01/2009 0.3
10/1212009 Developed
10/12/2009 2.6

t0tav2009 2.7

r0n2t2009 0.7

l0l0u20w 2.5

10101/2009 Dry

10/01/2009 Dry

-89.23

-7 .14

8.3 -77.t2

5.9 -53.33

7.9

0711612009 Dry
07116/2009 Dry

0712012009 Dry

07/20/2009 0.8
07/20/2009 0.6

a7/20/2009 0.2

07/15/2009 3.7
07/15t2009 1.7

0'1n6/2009 1.2

07/16/2409 Dry
07/16/2009 Damp

07/1612009 Dry
07116/20A9 Dnmp

07/1612009 Dry
07/16t2009 r.4
07/r520w 0.5

07tr3/2009 0.8
07/16/2009 Dry
07/16/2009 Seep

10112/2009 Dry
10/12/2009 Dn/

10/1312009 Dry

t0t13t2009 0.9
10/13/2009 0.6

lO/13/2W9 Seep

t0t0t/2a09 r.4
10t0U2009 0.9

1011212009 Seep

10/13/2009 Dry
1011312009 Dry

lA/12/20W Dry
10/1312009 Damp

l0ll2l2009 Dry
10/12/2009 2.0
rcll2n009 Damp

10116/2009 Seep
10112/2009 Dry
l0ll2/2009 Dry

10/13/2009 Damp

10/1212009 Dq,
10/12/2009 Developed

5.1 -57.63

7.3
5.3

6.7 42.86

0.00

6.5 -62.16

7.7 -47.06

7.4
1 t

12.4

9 .1
7.8

16.0

7.6
r t  <

8.6

07t20/2009 Seep

07/1612009 Seep
07/1512009 Develooed



Table 29

EAST MOINTAIN SPRII\GS DISCHARGE
2009

89{2
89{3
89-64
89-65
89{6
89{7
89-68
89-69
89-70
89-7r
9r-72
91-73

Datc Flow

Spring Sampled (cPM)

07/l5t20w 0.8
07/1512009 Dry
07/15/20w 3.5
07/15/20w 0.3

07/14/20w 3.3
07114/2009 Dry

Temp. Date

C Sampled

8 . 1

6.0
14.1

Seasonal

Flow Temp. Net

(GPM) C ChangeVo

t0/12/2009 0.4
10/12/2009 Dry
t0/12/2009 2.4
r0112t2009 0.2

6.9

4.6 -31.43

9.1

20.5 t0/t5t20w 3.0 15.'1 -9.09

10/15/2009 Drv

TOTAL FLOW FOR JULY
(!\ otrT 80-50,91-72 & 73)

40.8 TOTALFLOWFOROCTOBER 17.6
Net 7o Change - Average -31.57

Net o/o Change - By Volume -56.91
TOTAL FOR JULY 2007 :466.4 GPM (included IIow for Elk Spring and St-61)

*Note: Elk Spring and 89-61 was developed for culinary use by NEWUSSD in early 2009. Flow rates not included.

EAST MOT]NTAIN SPRINGS DISCHARGE

Spring

MILL FORK
2009

Dste Flow Temp,

Sampled (cPM) C

Date
Sampled

Seasonal

Flow Temp. Net

(GPM) C Change 7o

EM-216
EMPOND
GRANTS SPRING
LITTLEBEAR
JV-9
JV-34
MF-7
MF-10
MF.19B
MF-z13
MF-219
MFR-IO
MFR-30
RR.S
RR-l5
RR-23A
sPI-26
sPI-29
uw-101
uw-206
uJv-213

07t22/2W9
07t2u2009
07D42A09
08/lt/2009
07D?/2409
0'il22t2009
07/21/2A09
07/242A09
07/21/2009
07/21/2009
o'7t2't/20w
7/22/A*9

07/27/2009
07/22t20W
07t2u2009
07122/20A9
07/27/2009
07tz't/2009
07t22t2009
07t22/2009
07t2u2009

l0/14120W Seep
1011212009 1.1
r0tr4/2009 0.7
10116/2009 324.0
t0/15/2009 0.8
10/15t2009 4.3
r0/r3t2009 22.4
10/08/2009 10.7
10/08/2009 0.7
l0/t3/2a09 21.8
r0/t2t20w 3.1
r0/r2t2049 4.0
10/1212009 Seep
10/08/2009 0.5
10t08/2049 9.2
10/08/2009 r4.3
10/12t2009 4.5
10t12/2009 0.1
10/t512009 1.3
lolr5l2009 1.5
1011512009 0.5

7.4 -',12.50

6.7 46.15
10.5 -1 1.48
7.r -73.33

5.9 -75.14

4.9 -32.73

2.6 -67.96

4.8
7.2 -52.81

4.7 -41.51

5.2 -88.02

3.7 -87.50

4.3 -56.40

5.7 -54.75

5.2 60.71
7.3
7.5 0.00
5.8 40.00
7.9 -61.54

Seep
4.0
1 . 3

366.0
3 .0

L I . J

33.3
33.4
1 .2

46.2
5.3
33.4

1 . L

4.0
2 r . l
3 1 . 6
2.8
0.7
l . J

2.5
l . J

6.5
).)
9.7
6.8
13.9
4.6
3 .6
10.3
10.6
6.0
3.6
8.7
4.3
J .+

4.3
5.5
5.3
6.8
6.4
t . J

TOTAL FLOW FOR JULY 610.9 425.5
Net %o Change - Average
Net %o Change - By Volume

46.22
-30.35
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Table 31b
Mode of Occurrence - East Mountain Springs - Mill Fork Area

Occurrences

Stratigraphic Location
Flow along permeable strata (fluvial channels)
underlain by impermeable mudstone which
intersects he land surface

Alluvium

Joes Valley Alluvium

JV-l through JV-35

Flagstaff Limestone EM-2214

North Horn Formation

EM-21 6, EM-217, EM-2 I 8, E}l{-2218, EM-222,8M-
223, EM-227, EM-228, EMPOND, GRANTS SPRING.
JV-36, JV-37, JV-38, rV-39, rV-40, JV-41, IV-42,
JV-43, JV-44, JV-45, JV-46, JV-47, rV-48, IV-49,
JV-50, JV-s1, IV-52, MF-10, MF-l1, MF-l2, MF-13,
MF-14, MF-14A, MF-l5, MF-I6, MF-l8, MF-I8A, MI
188, MF-l8C, MF-l9A, MF-l98, MF-l9E, MF-l9H,
MF- I 9I, MF-2 1, MF -217, MF-2 1 8, MF -279, I\/IF -220,

M.F-227, MFR-1, MFR-2, MFR-3, MFR-7, MFR-8,
MFR-g, MFR-10, MFR-I1, MFR-16, MFR-17, MFR-
18, MFR-19, MFR-20, MFR-21, MFR-22, MFR-23,
MFR-24, RR-2, RR-2A, RR-2B, RR-3, RR-4, RR-4A,
RR-s, RR-6, RR-6A, RR-7A, RR-10, RR-l1, RR-12,
RR-14, RR-14A, RR-148, RR-15, RR-16, RR-17, RR-
18, RR-20, RR-21, RR-22, RR-23, RR-23A, RR-24, R_B
24A, RR-25, RR-26, RR-27, RR-28, RR-30, RR-34,
sp1-26, SP1-29, SP1-31, SP2-42, UJV-100, UJV-100A
urv- I 04. UJV- 1 05. u Jv -202. urv-203

Upper Price River Formation

EM-214, EM-21 5, MF- 1, MF -4, MF -4 A, MF-5, MF-20
MFR-4, MFR-5, MFR-12, MFR-13, MFR-14, MFR-15,
MFR-26, MFR-27, MFR-28, MFR-29, MFR-30, MFR-
31, MFR-32, RR-7, UrV-100C, UrV-1058, UrV-106,
UIV-106A, UfV-109, UJV-109B, UJV-109 South, UJV
151, UrV-204,UJV-205, UrV-206, UrV-207, UJV-

Castle Gate Sandstone
MFR-6, UJV-101, UTV-208, UJV-210, UIV-211, UTV-
2t2,UrV-213

Blackhawk Formation MF-2, MF-3, MF-7, MF-8A, MF-213, MFR-2

Star Point Sandstone Little Bear Spring



TABLE 32: TEMPERATURE COMPARISON

t993
TAN
FEA
MAR
APR
MAY
tuN
1994
JAN
FEB

NlAR
APR
MAY
TAN
1995
IAN
FEB
MAR
APN
MAY
]UN
1996

FER
Mln
APR
MAY
TUN

EAST MOIINTAIN ELECTNC L/IKE

DEPARTUREFROM DEPARTT]REFROM

NOR.ilTAL NORMAL

- 3 8  2 7

- 3  5  " 2 9
- 3 6

0 l
2 A

-3 9 'L2

o  t  2 3

-3.5 3 2

6  t  6 6

0 o  6 0

4 6  1 2

9 1  4 8

1 4  1 6

1 0 3  5 2

3 l  2 4

3 4  - 0  I

1 . 2  - 3  9

t 1 -2'2

5 l  2 l
' 7 7  - 0 9

7 5  0 6

3 0  2 6

8 5  3 6

1 5  5 2

2.0

2 l
-20
0 3
-1  I

7 8
4 7
' 7 4

, 0 9
- 0 4

I t

4 4
1 t
8 6
9 Z
5 8

-92
- l l 5
- 7 8
- 8 5
- 3 9

6 0

-4',|
-64
- l  0
3 5

6 0

126
- l B

1 4

. 4 0

.8 I
- l  8
5 6
3 0
4 4

t 9

l 7
0 3

HUNTINGTON PLANT
DEPA&TAW FROM

NORMAL

4 8
4 i
-0.5
-20
t 6
4 l

t 0
{.0
t 9
- l l

CASTLE DALE

DEPARTURE FROM

NORMAL

0 9
0 5

4 4
8 9
5 8

l 6
l 0  I

4 7
8 9
l 3  4

1 9
i l t
' t 6

3 4
' ) 4

3 5
t 4
7 E
5 4
8 0
9 6

. 3 5
5 0
0 2
2'.|
5 4

t 5
1 4
0 l
-20
- 5 5
- 6 6

2.4
t 6
t , )

l 1

l 2

0 3
4 2
2 2

3 5
- 0 6

5 4
.2.t

l 0
-29
- 0 5
-6 I

8 0

. t 9

" 0 t
.3 I

4 0
5 0
z o
6 0
5 9
2 E

6 9
4 6

0 t

3 0

8 9
7 6
8 6
- l t

4 9

1 0 0
9 E
6 8
1 0
1 1 0
t 8

l 0
9 0

9 0

-09

0 8
8 8
l 4
0 0
4 6

6 4
0 6
5 0

1997
JAN
FE8
MAR
APR
MAY
laN

t 6

6 2
-07
4 2
4 9

0 t

E I

1 0 5
E 9

I99E
rAN
FEB
MAR
APN
MAY
TUN

1999

FEB
M/lR
APR
M/lY
IAN

2000
JAN
FEA
MAN
APR
MAY
TUN

2001
JAN
FEB
MAR
APR
MAY
'UN

2002
IlN
FEB
MAR
APR
DIAY
raN

5 4
- 0 5
4 l

. l  0
0 2

3 6
- 0 9
l 0

3 3

- 2 0
4 4
3 0

2003
JAN
FEB
MAR
APR

l 9
2 0
2 2
7 4
? 8
r 0 5

l 0  I
4 0

6 2
3 9



TABLE 32: TEMPERATURE COMPARISON

EAS? MOUNTAIN
DEPARTURE FROM

NORMAL
MAY IO O
JUN 21

ELECTMC IIII<E
DEPARTURE FROM

NORMAL
3 0
l 9

CASTLE DALE
DEPARTURE FROM

NORMAL
1 0 2
8 0

HUNTINGTON PLANT
DEPARTARE FROM

NORMAL

2@1
TAN
FEB
MAR
APR
M/lY
raN

200s
JAN
FEB
MAR
APR
MAY
TUN

2006
JAN
FEB
M'IR
APR
MAY
JAN

2007
TAN
FEB
MAR
APR
MAY
rUN

200E
rAN
FEB
MAR
/lPn
|ITAY
TAN

2ott!)
,TAN
FE8

MlR
APR
MAY
TUN

vtulR
19E2
I9E3
I9E4
19tS
I9E6
t9E7
IgEE
I9E9
1990
I99I
1992
1993
1991
1995
1996
1997
I99E
1999
2000
2lM
2002
2003
2N4
200s
2006
2007
200t

l 0

9 1
0 5

t 1

- 3 t
- 6 4

9 0
6 6
3 0
2 0

E 9

-03
-20
-0 I

-14 I
- 3 4

3 0
6 0
5 2

- 5 3

0 4
l 0  5

8 l

7 5

6 t
4 4
l 0  8
2 6
8 1
0 2

9 4
- 0 1

6 6
5 3

4 2

NA
NA
NA
NA
NA
- 1  I

NA
NA
NA
NA
NA

l 4 l
6 3
7 2
7 l
8 E
3 7

5 6

t t 2
4 3

8 0
6 9
t 4 4

1 l
9 9

) l

- 6 6

5 8
- 3 4

9 6
3 4

- 3 4

6 8

2 2
0 3

t21
9 8

3 9
0 0
4 l
2 6
3 7
2 2

-20

- 3 0

- 0 5

TIANrINGTONPLANT TOTAL
4 5
0 3
4 , 5
I 8
4 0
t 4

3 2
- u 5
4 2
0 4
4 2
2 2
4 4
2 2
t 3
3 0
5 6
- 0 1
l 5
4 3
3 0
4 3
2 7
5 3
-1 E

l l
7 l
4 8
2 4
t 7
2 6

t 3
5 9
[ 2
2 8
2 0
4 4

-3 I
4 6
0 9

3 4

3 5

1 5

- 0 4

- 2 9

- 0 9

- t 4

0 3

EAST MOUNfAIN

3 l
2 9
t 1
-o2

0 0

- l  9
1 9
- 0 9

2 9
3 6
6 7
2 5
2 l
3 4
5 4
' 7 8
- 0 5

5 0
2 6
1 9
5 5
8 6
- t 4

ELEC|NC LAKE
-2t

0 3
3 4
-05
- 0 1
- 0 1
I t
- t4

- 0 5
5 0
0 5
2 2
1 E
- 0 3
0 8
3 6
2 2
-02
0 8
l 7
- 0 5
- l  8
4 8

HUNTER PLANT
0 0
2 5
0 5
3 0
6 3

4 I

3 t
6 6
4 6
6 3
5 4
7 l
4 t
4 4
5 E
8 9
5 3
5 3
' t l

4 7

5 5

- I  J

t 2
l 0
0 l
0 9

1 8

2 1

2 0
4 3



SPRING

EAST MOUNTAIN
SPRING DISCHARGE RECESSION STUDY

YEAR 2OO9

JUL AUG

79-10 Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

4.3 2.7
10.3 6.8

s.9
8.2

1 .7
7.8

Dry

0.6

Seep

Damp

Dry

1.0
7.4

Dry

0.6
6.5

Dry

Damp

Dry

2.6
8 .1

Dry

Dry

0.9
6.9

Dry

Dry

Damp

Dry

2.3
8 .1

Dry

Dry

0.9
7.1

Dry

0.6
5 .3

Damp

Damp

Dry

2.6
7.9

Dry

Dry

) \

5.1

SHEBA
SPRINGS

ELK
SPRING*

79-35

79-26

79-29

BURNT
TREE

79-23

2.6
7.2

0.7 0.4 0.3
9.6 9.6 8.3

Developed and no longer applicable to recession stud'

0.7
5 .0

2 .8
8.4

82-s2 Seep
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TABLE 35r NEWUA - RILDA CANYON SPRING FLOW (GPM)
MONTHLY Mf,ASUREMENTS

DAre
Nfrilgil
0/IUt9q
Ilfr7/1W
1t/1|/tW

MAl99l
|gt t/t991
07I7n991
N|9/t991
u/Iut99t
t@t/t991
IIDU|991
M7/1992
qil4t992
wIlt992
0724t992
oalat992
Nnilt992
|MUt992
tvril9tt
Mlr/t993
0729/1993
M7il993
824t993
10221993
0n1/1991
wIg99l
07/1At99l
M4t99l
N/l3/1991
lMvt991
[vtgt995
MAI99t
072il|993
M4t99S
MvI995
lMt/t99!
tnut99l
$mvt9%
ovr7/1996
wI t/1996
07n3n9%
Mt/t996
8/1fl996
IWvI996
t1/191996
IvIyt996

u2at997
0n9n997
Myt997
07/17/t997
Mgt99f
wrvt997
tatyI997
tutat997
Inu997

wt tt99t
0wt99E
MAI9N
07n(199,
w|ut99t
wtaI99t
1m9I99t
lIM/t99t
ln9/199t

0t/r!1999
0wt99
onyt99
Wlil999
05/rt/t99
wlt/1999
0729t99
0a12t999
8/19199
IMYT999
)I/17/t999
In9n99y

0utn0M
0nn0N
0tMa0N
a1nn000
offinqM
MNON
07n@0N
M92ON
U/I3NON
IAIMON
IIabM
Infrw

UNNNI
0wn00r
ovlJ200l
0n3n00l
ofr12001
M9200!
a7ftn00t
wr1n00r
wI7200l
rat7200r
I127200r
tzIn00I

0t/172002
0!r 12002
012@002
0u112002
0w&002

MEER 2

zo
1 5 8
l 3 l
t 4 ,
1 3 6
1 0 9
t 0 9
125
9 3
9 2

8
8

7 5
7
7

7 \

5 5
6

E 6

2
3

5

2
2 7
2
2
I
2

1 1
I
5

4 5
4 5
] E

TOTAL
215
1 8 6
1 l
9 l
?E
12

?53 9
267 5

z g 7
254 2

t47 5
t M 2
617

257 5
287
z l7

z u l
l 1 6
5 l l

248 6
246
21a
t72
88

t46
265

855
t52
5 2 7
3 3 5
40

15? 3

NEWUA
METER

210
300
270
ng
270
180
t60
t50

NEWUA
METER

120
\45
280
3m
300
240
200
180
150

NEWUA
MEreR

150
tzo
u 0
120
130
240
250
270
225
2m
110
l l 0

1 1 0
124
120
150
270
270
340
280
160
130
1 m
t @

METER ' METER(
75 IZO

7 8 9  9 l
37 5. 20

6 1 4  9 3
5 1 1  6 3

5 5  5  4 7

tfr t36

95 160

9J 160

105 140

85 55

E 0  1 6 2

4 6  7 1

l l0  140

l@ 180

E0 150

9 0  l l 0

35  15

4 5  2 6

25 1l

90 150

l l0  17o

96 I70

5 0  l l 0

65 75

l@ 160

lm 130

70 E0

30 20

l 0  1 5

ovd c.pacity
over o!.ciry

150
NEruA onducthg dabb@ci

75
1W
t75

175 0'
m 0 '
1 5 0 0 '
1500'

EO
EO

? E ]
IOE
I E O
180
205

t54  5
1545
E 3 E
84
1044 l m

1996 prcbl.ns: Vdve Fdhg !trecd flow heasummh

METER 2

6

6

5 5
5

3 9

ME|ER 2
6 1
7 5
l 0 l
1 5
1 l
6 0
6 0
6 7

MEfil 2

5 0
5 l
6 6
5 0
5 5
6 6
6 9
6 7
6 0
4 0

2 5

2 Z
l 4

3
3

2 1
l 6
l 2
l 1
1 4
107

1 0 2

1 5
l 9
l 6
l 2
1 l
I

l 5
l 6

1 5

0 5

0 5

METER 3
150
t50
150
150
150
150
150
l@
lm

METEX J
lm
l5E

+ 1 0 0 0 . . . .
+ 1 0 0 0 . . . .
+ 1 0 0 0 . . . .
+ l 0 0 0 i x x '

t72
95

METEX J
120
90
EO
65
l m
150
170
zoo
2@
2m
I W
EO

60
5l

86
160
170
2N
120
50
65
6 t

625

TOTAL
+ 150 * . * .

+  )50  i . r .

+  1 5 0 . r . 1

+ lm0 '+"
+100 0  i . . .

TOTAL

rcTAL
125+
96+
E7+
?0+
106+
157+
177+
207+
206+
244
103
E3

56 4+

E9+
l6 t+

l 7 2 l +
z0l 5.
12t 2.
5 1 7 .

62  1 .

63 52r t @
90
60
s
1 5 0
210
2 t 0
220
180
t20
1 m
70

@
@

o
50
55

5 3 5
l4 l  9
2 t 5  6
20t  2
l E l  I
t 6 3

l 5 l  5
t 0 t  6

47
5 1
31
41
4 t

140
2t4
ru
180
t62
150
100
40

45
50
31

40



DlTE
MWA
072me2
M@02
Mnu
tuwt
Ittw2
I4W2

METEX 3
t 6
l?0
150
tr
55

46

AEreR 1
t61
171
t 5 l
6 l
J5
5 l
48

rcT&
120
2to
t50
90
60
@
60

TABLE 35: NEWUA - RILDA CANYON SPRING FLow (GPM)
MONTHLY MEASTJRIMENTS

MEreR 2
l 0
0 7
0 7
0 5
0 4
0 4
I E

lm
2@
m
BO
2t0
t50
103
l@
tv

IW

60
10
95
l s
t70
162
tn
60
60

5 0 E

l@
l 0

i ;
t 0
\v
54

42

27

tt l
1 5 0
161
t30
50
33

01fl7m3
Ob&NJ
oilwt
MW3
0nnN3
ww3
07tMN3
M@t
Mml
tMn003
tuTaNJ
t4wN3

0n72M
0wnM
OYIffiW
M@ON
0nnM
M92N1
072ANr
MAM
MMW
IAINW
IIBNW
ttlaw

@
@
50
@
70
205
225
2m
130 4

7 0 E
3 8 6

45
t20

l m
1 m
96
83
73

68
65

E5
l m
zto
2q
233

150
158
72

72
72
8l
t02
150
230
240
235

t50
t 5 8
125

{
35
12
5 I
) 5 4
n5
193
t92
130

7 l
39

36
101
136
120
130
t25
142
30

6E
65
62
E5
I W
A O
240
233

I50
r 5 t
72

12
7Z
E3
102
150
230
2&

I50
l5E
t25

la0
130
t25
1 1 5
250
270

150
1 1 s
95

46

40
50
150
222
ls
I90
I30
75
70
3 E

352
t m
t36
t20
130
125
142
30

l l 5
1 t2
63

t 6
l 6
I 5
t 3

3
2 a
2 2
0 4
I

0 t
O E

0 4
0 5
0 4

outnN'
0!14N5
gvInN'
MMNs
oytMN5
MNNS
07fr&N5
MNN'
MWS
IM&N5
IIn@00t
0nnM

OI2MM
cnnM
tyIf f i
MfrOM
e9nw
MMOM
072@M
WMN
wz7mM
IMWN
II/I7M
INTMM

ourw07
0m07
0naoo?
M7NO7
,vI@N7
MnuT
07/172007
w07
0M7
I@@e7
,ulnc7
Inw07

EUIWN
0muow
cnnn
MNW
MMON
WITNN
07n7mu
$aInoN
82n6
IMWU
tmm
IMN

oulw
0!r72w
0nffi
wr@a
0fr72M
w|n08
07/IAW
WN
MMW
IM@ON
IMW
TN4M

l 4
130
t25
u 5
250
270

65
65
65
75

2t0
240
260
250
230
160
130
EO

15
6 l
6 l

65
235
240
w
t25
l l 0
l @
t20

150
1 1 5
95

65
65
75

210
240
260
250
230
160
1 3 0
80

61
5 I
65
6t
215
2$
240
125
I t 0
l m
t20

'+  hbd l#ddtpMpbd
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SPRING

TRAIL MOUNTAIN
SPRING DISCHARGE RECESSION STUDY

YEAR 2OO9

AUG SEP

T-6
18-2-1

T-8
17-21-l

T-9
t7-22-l

T-10
17-26-4

T-14
17-25-l

T.14A
17-26-s

T-1s
17-35-1

T-16
t7-35-2

TM-23*

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Flow (GPM)
Temp. (C)

Dry Dry

Dry

Dry

0.0

3 .6
7.r

Seep

Dry

Dry

a a
J . J

9.7

Seep

3 .9
10 .8

Seep

Dry

Dry

5 .8
l  l . 9

Seep

Dry

Dry

DryDry

37.93

0.00.00.00.0

JULY TOTAL 5.8

TOTAL FOR JULY 2008 : 13.0 cPM
JULY 20082240 higher THAN JULY 2009

OCTOBER TOTAL
Net Change - Average

Net Change - By Volume

3.6
-37.93

Same
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TABLE 45 : TRAIL MOUNTAIN. DISCHARGE WATER OUALITY

@ COTTONWOOD CAI\rYON PORTALS
2009

pH
Acidity
Bicarb. Alkalinity
Chloride
Conductivity
Iron
Oil & Grease
Sulfate
TDS
TSS

pH Seep During 2009
Acidity
Bicarb. Alkalinity
Chloride
Conductivity
Iron
Oil & Grease
Sulfate
TDS
TSS

Min
No. of

Max Mean Analysis
Mine Sealed April 2001 - No Discharge

Min

OLIPHANT PORTALS
2009

No, of

Max Mean Analysis

Min
7.8
t2

341
l0

1 l  l 6
0.3

1

50
671
5

Historical
No. of

MaX Mean Analysis

8.53 8.26 67
5 8 3 5 2
922 753 48
410 36.5 49
1655 1464 55
2.3 0.55 7 l
2 2 2

292 t52 48
1072 936 70
42 109 36

Min
7.54

I
214

482
0.01
0.4
90
354

I

Historical
No' of

MaX Mean Anrlyrls

8.91 8.1 45
19 7.73 15

327 282 45
21 8.3 45
925 663 42
0. t  0.16 23
5 4 . 4 8

330 123 45
584 410 45
90 22.6 23
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Altruv*um



East Mnuntain Springs
EMS JVS

CO3+EO3

D3+CO3



East lMuuntain Springs
EMS JV34

O3+CD3

O3+603



East Mountain Spri ngs
Hilda-Meter 3



East Mountain $pr*ngs
$tlff Ellasrem$

Flag*taff timestone



East Mnuntain $prings
Sheha Spri ngs

Eations

?

Anions

?

CD3+C03



East Mountain ,Springs
Et'/ls 7s-35

ltco3+co3



Hast Meunta*n $prings
$tiff $iasrams

North Hern Fsrmation



East Mnuntain Springs
Eurnt Tree

03+EO3

trO3+CO3



East Mnuntain Springs
EM Pond

l{8D3+CO3

HCOS+EO 3



East Hlnuntain Springs
Grant Spri ng



East Mnuntain $prings
Ted's Tuh

Eations

?

An io nE

?

HE03+003



East h/lnuntain Springs
EMS 7$-il2

lltrO 3+CO 3

O3+0O3



East Mnuntain SPrings
EMS TS-1il

HCO3+eO3



Cetions

:

o

H



East Mountain Springs
EMS 79.?S

Egtio ns

:}

Ict l-.



East Mnuntain Springs
EMS 7S-34

HEOS+EO3



I

East Muuntain Springs
EMS 7g-3S

Eations

3



East Mnuntain Springs
EMS Sil-47

HCO3+003



East Mnuntain $prings
EMS MF-10

Eetions An io ns

?



East Mountain Springs
EMS MFIgE

HeOS+EO3

CO3+CO3



East Mnuntain Springs
EMS MFz1S



East Mnuntain Springs
EMS MFR-10

HCOS+8O"3



East ldnuntain $prings
Ef"ils RR-5

Eations

3

An io ns

F

-



East Mnuntain Springs
EMS RR-15

Eations

?

An io nE

?

HB03tB03



East Mountain Springs
EMS RR.?34

CationE

?

An io ns

?



East hllnuntain Springs
Eh4S SF1-2fi

Ertions
F
i:}

An io ns

?

fi03+803



East Mnuntain $prings
EMS SF1-2$

Eations
.F

3

An io nE

?

CO3+e03



K st Kfisuntain $pr*ngs
Stnff Xllasrentus

Rr*ee River Fovmatfron



I

East Mnuntain Springs
EMS MFR-3il

Iat ions

?



East Mnuntain Springs
EMS UJV?ilfi

CationE

:

An io ns

?



Kast Mountain $prings
$tlff tllasrams

&astlegate Sandst&ne



East Mnuntain Spring$
EMS UJV1O1

Eations

3

An io nE

?

HC0}}E03



East lUlnuntain Springs
Eh4S UJV?13

Eations

:

An io ns

?

HED3+EO3



Hast F#euntaln $prlngs
$t*ff Xlla$rems



East Mnuntain Springs
EMS MF-T

HBOS+EO3

O3+C03



East Mnuntain Springs
EMS MF213

HCOS+EOB

HGO-3+eO3



East Mnuntain Springs
EMS S1-72

CO3+COJ



Hast ililountaln $prlngs
$tlff Xliasrem$

$tar Point Sandstene



East Mnuntain SPrings
Little Eear

O3+EO3

HEOS'+D03
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Trall Mountaln $prings
$truf Ohsrems

North Horn Fermati&n



Trail Mountain Springs
17-22-1

O3+f iO3



60/60

80/zI

80/t0

t0E

90/01

9O/ZI

s0/t

,0/9

E0/6

ZO/ZI

z0/€

I0/9

00/6

66/ZI

66/8

86/90

t6/60

96/ZI

96/90

s6/90

,6/60

€6/Zr

t6/€0

z6/90

I6/60

\ S
qs

\ e q ( \ l
sss

U4IilD AOWHJSIq ONIf,dS

\o {a
sqs

\ru)
strl
s
\o g

,13
E

I

t
.S
R
s
\og

S
E

S.E
a
\

.S

E
\)

a
. \
\

*r
\)
\J
a

v
\
\)
\)a



Dffif Crffik In-MlnB
H H-tt E



60/zI

80/zI

t0/zI

90/zI

s0/zr

,0/zr

tD/zI

ZO/ZI

IO/ZI

00/zr

66/e I

86/ZI

16/zr

96/ZI

s6/3t

,6/e r

t6/zr

Z6/ZI

I6/ZI

06/zr

68/e I

88/Zr
S S S( h c \ \

04rd,) s\vyil)sra vgJVAaNnoyD

S
\

s
\

N
t-
aA
\o
c,x
f
.S
R
Een

S
-D

Ql)
\

.S

E
\)

s
. \
\

*t
\)

-P
9
i\
\J
\)a

t

t

I



Beer Creek In-Mine
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MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO9 WATER YEAR
TIME

10104108 11:29
10/05/08 1:41 AM
10/05/08 11:32PM
10/06/08 1:56 AM

Stop
Start
Stop

0.43

0.04

0.05

0.03

0.38

0.04

0.04

11t02t08
11t02t08
11t04t08
11104108
11t26t08
11t26t08
11t26t08
11t26t08
11t27t08
11t27t08

12105108
12t05t08
12t10t08
12t10t08
12t21t08
12t21t08
12t28t08
12t28t08

01/09/09
01/09/09
01t11t09
01t11t09
01t13t09
01/13/09
01t23t09
01123109
01124109
01124t09
01t25t09
01125109
01t28t09
01t28t09
01t29t09
01t29t09

4:50 PM
10:51 PM
1 1 : 3 1  A M
1 : 4 2 P M
1 : 1 8  P M
4:09 PM

10:52 PM
1 1 : 5 0  P M
1 0 : 1 0  P M
11:36 PM

7:36 AM
9:13 AM
2:56 AM
5:20 AM
9:33 AM

10:09 AM
9:59 AM

10:49 AM

2:32 AM
4:05 AM
1:00 PM
3:23 PM
8:44 AM
1 0 : 1 5  A M
12:28 AM
1 1 : 2 9  A M
7:46 AM
11:02 AM
5:02 PM
9:56 PM
8:24 PM
9:13 PM
1 : 1 2 P M
2:33 PM

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start
Stop
Start
Stop

0.02

0.05

0.61

0.83

0.47 Inches Oct-08

0.54 lnches Nov-08

1.51 Inches Dec-08

0.42 Inches Jan-09

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start

0.08

0.02

0.05

0.06

0.08

0.08

0.01

0.04

02102109 1:25 AM

Page 1 of4



MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO9 WATER YEAR

02106109
02106109
02109109
02109t09
02111109
02111109
02113109
02113109
02118109
02118109
02119109
02119109
02t20t09
02120109
02122t09
02126109

03/09/09
03/09/09
03127109
03128109
03/31/09
04101109

04102109
04t02t09
04/03/09
04l03l09
04t04t09
04104109
04t08t09
04108t09
04t11t09
04112109
04t15t09
04115109
04t25t09
04t25t09

05102109
05102109
05/03/09
05/03/09
05t22t09

2:14  AM
12:37 PM
1:24 PM
4:57 AM
9:22AM
6:12 AM

6:17 AM
5:12 AM
7:18 AM
B:41 AM
9:45 AM
6:29 AM
7:26 AM

10:57 AM
12:04 PM
10:24 PM
8 : 1 2  A M

5:01 PM
6:14 PM
9:07 AM

12:42 AM
10:33 AM
3:58 AM

4:40 PM
10:42 PM
9:57 AM
1:09 PM

10:33 AM
3 : 4 2 P M

1 1 : 1 1 A M
3:25 PM
1:52 AM
5:07 AM

11:27 AM
2:36 PM
2:52PM
9 : 1 9  P M

2:09 AM
6:02 PM
5:50 AM

1 2 : 1 4  P M
2:12PM

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start

0.03

0.86

0.09

0 . 1 1

0 . 1 3

0.03

0.02

0.20  1 .48

0.03

0.03

0 .12  0 .18

lnches Feb-09

lnches Mar-09

lnches Apr-09

0.07

0 .10

0.03

0.02

0.53

0 .11

0.07 0.93

0.35

0.02

Page 2 of 4



EN
EAST MOUNTAIN WEATHER STATION

2OO9 WATER YEAR
DA PRECIPITATION

05124109
05t24t09
05t24t09
05/25109
05125109
05126109
05t26109
05127109
05127109
05128109
05t28t09

06/02/09
06/02l09
06102109
06t02t09
06/1 0/09
06/1 1/09
06/1 1/09
06/1 1/09
06/1 1/09
06t12t09
06114109
06/15109
06117t09
06t17t09
06120109
06121t09
06121109
06122109
06125109
06/25l09
06125109
06/26109
06/26/09
06126109

07t01t09
07101/09
07t11t09
07111109
07112109
07112109
07124109
07124109
07t25t09

1:43 AM
12:37 PM
1 1 : 3 8  P M
4:55 PM
7:38 PM
1:24 PM
5:07 PM
9 : 1 2  A M
7:40 PM
6:33 PM
9 : 1 5  P M

1:40 AM
3:05 AM

11:24 AM
12:37 PM
1 : 5 3  P M
3:29 AM
5:53 PM
6:53 PM

10:29 PM
12:54 AM
11:24 PM
1:23 AM
9:04 AM

12:23 PM
7 : 1 5  P M
3:03 AM

1 1 : 1 3  P M
7:10 AM

12:28 AM
1:39 AM
5:27 PM
1 : 1 0  A M
6:07 PM
5:40 PM

1 1 : 3 7  A M
2:04 PM
9:49 PM

11:41PM
2:12PM
4:57 PM
2:30 PM
7:07 PM
5:48 PM

1 .21

0.05

0.01

0 .10

0.05

0 .31  2 j0

0.03

0.05

0.06

0.07

0.05

0.03

0.08

0.07

0 .16

0.01

0.04

0.42

0.04

0.04

0 .17

0 .15  1 ,26

Inches May-09

Inches Jun-09

Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
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07t26t09
07t26t09

08/06/09
08/06/09
08/07/09
08/07/09
08/15/09
08/15/09
08/23l09
08124t09
08t26t09
08t26t09

09/05/09
09/06/09
09/13/09
09/13/09
09t14t09
09/15/09
09/19/09
09t20t09

7 : 1 6
8:33 AM
9:41 AM

6:04 PM
7:38 PM

12:30 AM
1:26 AM
1:39 AM
1:39 AM

12:20 PM
2:29 AM

12:39 AM
1:26 AM

4:50 PM
1 : 1 5  A M
4:25PM

1 1 : 4 3  P M
6:44 PM
2:19 AM

11:44 PM
1:00 AM

Start
Stop
Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop
Start
Stop
Start
Stop
Start
Stop

Start
Stop

0.24

0.04

0.05

0 . 1 6

0 . 1 4

0.38

0.02

0.05

0.08

0.28

0.04

0.49 Inches Jul-09

0.75 Inches Aug-09

0.45 Inches Sep-09

10.58 TOTAL 2009
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\TABASE AS NEEDED

TIME
10/01/08
10/01/08
10/02/08
10/02/08
10/03/08
1 0/03/08
10104108
10104108
10/05/08
10/05/08
10/06/08
10/06/08
10107lo8
10107108
10/08/08
10/08108
10/09/08
10/09/08
10110108
10110108
10111108
10111108
10112108
10112108
10/13/08
1 0/1 3/08
10114108
10114108
10/15/08
10/1s/08
10/16/08
10116/08
10117108
10117108
1 0/1 8/08
1 0/1 8/08
10/19/08
10/19/08
10120108
10120108
10121108
10121108

12:31PM
8:29 PM
11:41 AM
4:50 PM
1 0 : 1 7  A M
6:28 PM
1:52 AM
1 1 : 0 1  P M
3:46 AM
6:55 PM
9:12 AM
7:06 PM
1:40 AM

8:20 PM
5:38 AM
7:41 PM
8:47 AM
5:50 PM
8:47 AM
6:04 PM
5:35 PM
9:45 PM
9:13 AM
3:06 PM
3:05 AM
3 : 1 6  P M
5:56 AM
6:50 PM
9:16 AM
6:37 PM
9:49 AM
7:08 PM
6:27 AM
7:24PM
9:44 AM
7:23 PM
10:12 AM
5:30 PM
9:21 AM
5:04 PM
2:01 PM
10:58 PM

53.8
78.1  6

53,08
71.04

49,21
65.33
52.86

38.89
36.6

46.76
35.07

58.3
39.6

62.1
44.4

65.3
44.0

67.4
32.7

60.7
48.13

25.5
16.7

39.2
1 8 . 0

43.7
27.0

54.8
36.1

58.3
41.2

63.0
42.1

65.5
43.9

63,9
44.2

60.1
39.4

55.3
47.9

32.9

Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
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EAST MOUNTAIN WEATHER STATION
2OO9 WATERYEAR

10t22t08
10t22t08
10123108
10123108
10124108
10t24t08
10t25t08
10125108
10t26t08
10126108
10127108
10t27t08
10128108
10128108
10/29108
10129108
10/30/08
1 0/30/08
10/31/08
10/31/08

11101108
11t01t08
11t02t08
11102108
11103/08
11t03t08
11104108
11t04t08
11105/08
11t05t08
11106108
11106/08
11t07t08
11t07108
11108/08
11108/08
11109108
11109/08
1 1/10/08
11110108
11t11t08
11t11t08
11112108
11t12t08
11t13t08
11113108

9:20 AM
7:06 PM
2:54 AM
8:24PM
7:40 AM
6:01 PM
4:47 AM
8:56 PM
9:59 AM
6:31 PM
12:23PM
7:57 PM
1:50 AM
8:09 PM
11:39 AM
8:21 PM
5:43 AM
6:42PM
5:18 AM
5:13 PM

10:56 AM
5:56 PM
6:17 AM
7:09 PM
9:49 AM
1 1 : 3 0  A M
8:48 AM
10:57 PM
8:45 AM
7:37 PM
3:51 AM
12:50 PM
1:52 AM
10:37 AM

3:04 AM
10:28 AM
10:32 AM
7:12PM
2:25 AM
10:33 AM
3:56 AM
10:58 AM
3:08 AM
12:23PM
1:30 AM
9:18 AM

60.21
48.46

54.19
43.58

25.17

35.65

48.25

5 1 . 5
41.5

41.0

43.2

49.66

5 1 . 3

22.1

34.1

39.7

40.6

43.8

44.0

47.3

47.6

46.8

45.8

44.1

37.6
30.92

20.69

16.99
1 3 . 1 5

27.06

33.1

27.4
27.6

28.1

27.6

34.6

Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High

Low
High
High
Low
Low
High
High
Low
High
Low
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
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47.4

54.0

57.7

64.3

62.7

63.6

65.4

65.5

65.4

58.1

of 16



ENERGY WEST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO9 WATER YEAR
DATE

11t14t08
11t14t08
11t15t08
11t15t08
11t16t08
11116108
11t17 tDg
11117lO8
11t18t08
11t18t08
11t19t08
11t19t08
11t20t08
11t20t08
'l ' lt21tog

11t21t08
11t22t08
11t22t08
11t23t08
11t23/08
11t24t08
11t24t08
11t25t08
11t25t08
11t26t08
11t26t08
11t27t08
11t27t08
11t28t08
11t28t08
11t29t08
11t29t08
11130/08
11t30t08

12101t08
12101108
12102t08
12102108
12t03t08
12t03t08
12t04t08
12t04t08
12t05t08
12t05t08
12t06t08
12t06t08

TIME
6:24 AM
1 1 : 3 0  A M
3 : 1 2  A M
9:59 AM
3:20 AM
10:42 AM
3:38 AM
11:21 AM
1'1 :20  AM
4:02PM
1 1 : 0 9  A M
6:42 PM
10:36 AM
9:29 PM
1 1 : 5 9  A M
11:23 PM
5 : 1 1  A M
10:52 AM
12:29 PM
10:14 PM
2:05 AM
9:29 AM
1 0 : 1 4  A M
7:31 PM
3:40 AM
8:56 AM
2:25 AM
7:25 AM
4:23 AM
6 : 1 6  P M
1:50 AM
10:56 AM
7:50 AM
2:28PM

1:53 AM
9 : 1 9  A M
6:16 AM
7:46 PM
2:28 AM
6:05 AM
6:04 AM
5:28 PM
1:22 AM
5:40 PM
7 : 1 1 A M
10:31 PM

41.4

54.6

58.3

54.8

45.7

46.4

45.3
46.2

44.2
43.8

45.5

38.3
34.7

43.9
43.6

5 1 . 1 8
45.74

35
31.84

36.28
52.65

LOW
32.9

34.9

41.4

45.6

42.5

39.0

32.4

32.2
30.4

28.5
26.9

29.7
29.7

31.4

26.1
30.4

34.8

37.8

23.77
20.36

17.05
18.8'1

30.8

6 1 . 6
56.3

Low
High
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
High
Low
LOW

High
Low
High
High
Low
Low
High
High
Low

Low
High
High
Low
LOW

High
High
Low
Low
High
High
LOW

Nov-08 SUMMARY
HIGH LOW

AVG. 46.6 31 .3
MAX. 6 1 . 6 45.6
M I N . 25.2 13.2
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EAST MOUNTAIN WEATHER STATION

DATE
12t07t08
12t07t08
12t08t08
12t08t08
12/09t08
12t09t08
12t10/08
12t10t08
12t11t08
12t11t08
12t12t08
12t12t08
12t13t08
12t13t08
12t14t08
12t14t08
12t15t08
12t15t08
12t16t08
12t16t08
12t17t08
12t17t08
12t18t08
12t18t08
12t19t08
12t19t08
12t20t08
12t20t08
12/21t08
12t21t08
12t22t08
12t22t08
12t23t08
12t23t08
12t24t08
12t24t08
12t25t08
12t25t08
12t26t08
12t26/08
12t27t08
12/27t08
12t28t08
12t28t08
12t29t08
12t29t08
12t30t08
12t30t08

7:22 AM
6 : 1 9  P M
4:31 AM
10:04 PM
1:56 AM
10:12PM
7:28 All/'
8:36 PM
5:59 AM
5 : 1 9  P M
5:09 AM
1:50 PM
3:32 AM
6:48 PM
6:57 AM
9:02 PM
2:06 AM
9;04 PM
5:29 AM
7:17 PM
1:58 AM
4:57 AM
5:39 AM
9:52 PM
4:39 AM
5:46 PM
6:35 AM
1 : 5 5  P M
4:35 AM
1:24PM
4:55 AM
5:50 PM
4:05 AM
8:51 PM
4:02 AM
9:41 AM
10:57 AM
1 0 : 1 9  P M
5:22 AM
10:27 PM
2:43 AM
5:29 AM
3:54 AM
10:14 PM
'1:51 AM
8:08 AM
7:53 AM
10:36 PM

43.4

30.8

35.7
45.9

41.45

32.3

30.6

1 6 . 3

13.0
1 9 . 9

2 1 . 8
24.0

25.1

'16.7

27.6

23.9

15.5

16.2

22.9

9.8

22.1
34.6

37.9
42.1

High
28.0 Low

High
13.1  Low
14.0 Low

High
High

27.2 Low
High

23.5 Low
High

18.8 Low
High

2.4 Low
High

0.4 Low
6.2 Low

High
High

5.9 Low
7.1 Low

High
High

8.9 Low
High

7.6 Low
High

7.5 Low
High

12.3 Low
High

5.9 Low
High

4.4 Low
High

9.8 Low
High

5.7 Low
High

-1.8 Low
6.5 Low

High
High

19.7 Low
19.8 Low

High
High

26.2 Low

Dec-08 SUMMARY
HIGH LOW

AVG. 31.4 1 5 . 1

Page 4 of 16



ENERGY WEST MINING COMPANY
EAST MOUNTAIN WEATHER STATION

2OO9 WATER YEAR

12t31t08
12t31t08

01/01/09
01t01109
01t02/09
01to2l09
01/03/09
01/03/09
01to4l09
01t04109
01/05/09
01/05/09
01/06/09
01/06/09
01t07109
01/07/09
01/08/09
01/08/09
01/09/09
01/09/09
01t10tog
01t10109
01t11t09
01t11t09
01112t09
01t12t09
01/13/09
01t13109
01t14109
01114109
01t15109
01t15109
01t16109
01t16t09
01t17109
01t17109
01/18/09
01/18/09
01t19109
01t19/09
01t20109
01t20t09
01t21t09
01121109
01t22109
01t22109

E
2:20 AM
8:23 AM

HIGH

40.9
24.3 Low

High

2:18  AM
8:22 AM
2 : 1 7  P M
10:37 PM
2:45 AM
10:37 PM
4:05 AM
10:06 AM
2:06 AM
1 : 1 5  P M
4:38 AM
10:02 PM
1 0 : 1 5  A M
10:55 PM
1 0 : 1 4  A M
10:07 PM
9:23 AM
1 1 : 0 7  P M
2:22 AM
12:43PM
12:57 PM
9:30 PM
3:49 AM
1 0 : 1 2  A M
2:17 AM
10:46 AM
1 1 : 1 3 A M
8:41 PM
10:32 AM
6:45 PM
4:32 AM
1 1 : 0 6  A M
5:01 AM
1 1 : 2 7  A M
4:37 AM
1 1 : 1 5  A M
1:53 AM
11:45 AM
11:24 AM
10:04 PM
3 : 1 7  A M
1 0 : 1 0  A M
7:39 AM
6:39 PM

28.5
4 1 . 6 9
44.29

24.93
23.95

18.2
1 2 . 1 9

24.89
21.46

33.18
43.2

32.4
49.7

24.8
27.6

1 7 . 5
1 7 . 1

33.8
39.2

30.3
28.9

35.6
28.4

46.5
47.1

31.7
46.4

29.4
33.5

53.7
33.6

49.4
34.6

s8.0
37.7

55.5
51.7

33.7
32.9

4.64
3.92

LOW

High
High
LOW

High
Low
Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
Low
High
High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
High
Low

48.0
49.1

36.8
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DATE
01123109
01123109
01t24t09
01124109
01t25t09
01125109
01126109
01t26t09
01t27t09
o1t27tag
01t28t09
01t28t09
01t29t09
01129109
01/30/09
01/30/09
01t31t09
01t31t09

02t01t09
02t01t09
02t02t09
02t02t09
02t03t09
02t03t09
02t04t09
02t04t09
02t05t09
02t05t09
02/06/09
02t06t09
02t07t09
02t07109
02l08/09
02l08/09
02t09t09
02t09t09
02t10t09
02t10t09
02111109
02t11t09
02t12t09
02t12t09
02t13t09
02t13t09
02t14t09
02t14t09

8:27 AM
9:58 PM
8:18 AM
10:27 PM
4 : 1 9  A M
10:46 PM
5:05 AM
10:42PM
2:54 AM
11:06 AM
9:08 AM
9:50 PM
8:52 AM
6:04 PM
9:31 AM
10:47 PM
9:40 AM
1 1 : 0 4  P M

E

3 : 1 3  A M
1 : 5 1  P M
1:26 AM
12:02PM
3:56 AM

10:57 AM
10:45 AM
8:45 PM
8:49 AM
8 : 1 8  P M

1 1 : 5 9  A M
7 : 2 2 P M
1:55 AM

10:33 AM
8:37 AM
7:59 PM
4:44 AM
8:48 PM
8:47 AM
6 : 4 2 P M
3:12 AM
8:58 AM
8:39 AM

10:09 PM
2:03 AM
8:08 AM
7:29 AM
6 : 1 2  P M

HIGH
45.5

43.9

39.8

27.8

27.9
3 1 . 3

39.4

47.1

48.1

43.1

41.4

40.7
41.3

33.1

26.9

35.7
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
High
Low

Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
High
Low

22.1

11.4
10 .3

20.0

43.3

29.6

3 1 . 0

27.7

26.5

27.41

29.9

28.2

28.4

28.6
27.5

22.5

11.4

45.8

49.6
46.8

35.0
3 1 . 3

33.4
26.2

1 3 . 1
1 7 . 5

12.6
12.8

JaN.O9 SUMMARY
HIGH LOW

AVG. 42.4 26.6
MAX. 58.0 37.7
M I N . 18.2 ? q

1 1 . 5
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DATE
02t15t09
02t15t09
02t16t09
02116109
02t17t09
02117109
02t18t09
02t18t09
02t19t09
02t19t09
02t20t09
02120109
02t21t09
02t21t09
02t22t09
02t22t09
02t23t09
02t23t09
02i24t09
02124109
02125t09
02t25t09
02t26t09
02126109
02t27t09
02t27t09
02t28t09
02t28t09

TIME
2:54 AM
8:29 AM

12:44 AM
9:06 AM
8:35 AM

1 0 : 1 0  P M
8:56 AM
6:21 PM
2:34 AM

1 0 : 1 8  A M
1:50 AM

12:06 PM
2:29 AM

10:22 AM
3:24 AM

10:49 AM
8:19 AM
8:40 PM
1 : 1 5  A M

1 1 : 1 3  A M
7:30 AM
7:03 PM
8 : 1 0  A M

10:38 PM
1 1 : 5 7  A M
9:32 PM
5:02 AM

12:01 PM

Low
High
Low
High
High
Low
High
Low
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
High
Low
High
Low
High
Low
Low
High

35.0

38.9
33.2

53.6

54.4

13.2

2 1 . 2

20.4

15.9
1 6 . 1

24.1

26.5

29.5

31.4
31.7

32.1

29.7

20.8
22.1

30.8

37.2

3 1 . 8

41.6

44.7

48.5

46.0
47.2

53.0
53.6

48.7

37.2

45.9

03/01/09 2:36 AM
03101109 12:47 PM
03102109 4:16 AM
03102109 9:33 AM

Low
High
Low
High
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03t11t09
03111t09
03t12t09
03t12t09
03/1 3/09
03/13/09
03t14t09
03114109
03/15/09
03t15t09
03/16/09
03/1 6/09
03117109
03t17t09
03/18/09
03/1 8/09
03/1 9/09
03/19/09
03t20t09
03t20t09
03121109
03t21t09
03t22t09
03122109
03t23t09
03t23t09
03t24t09
03t24t09
03t25t09
03125t09
03126109
03t26t09
03t27t09
03t27t09
03t28t09
03t28t09
03t29t09
03t29t09

8:24 AM
2:06 PM
1:23 AM

12:11PM
6:33 AM

12:05 PM
8:04 AM
1 : 1 7  P M
2:51 AM
1 : 5 1  P M
7:22 AM
1:32 PM
4:25 AM
1:49 PM

1'1 :40  AM
1 1 : 2 5  P M
6:44 AM
1:38 PM
5:54 AM
2:07 PM
5:07 AM

11:12 AM
6:49 AM

10:05 AM
8:10 AM
3:42PM
9:33 AM
1:58 PM
7:53 AM
4:52PM
3:36 AM

1 1 : 1 7  A M
4 : 1 7  A M
3:08 PM
8:46 AM
2:00 PM

10:04 AM
5:24 PM

Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
High
Low

42.1

48.1

44.7

48.5

45.5

55.0

54.3
57.8

58.9

63.1

56.9

50.3

28.7

34.6

33.7
24.3

35.0

47.8
41.6

13.6

23.0

2 1 . 2

23.4

27.6

3 1 . 5

36.1

34.3
35.0

39.3

38.6

3 1 . 0

18.4

1 7 . 9

1 9 . 5

1 3 . 6
7 .8

19.4

15.2
Station out of service 3/3 - 3/10/09

Mar-09 SUMMARY
HIGH LOW

AVG. 32.6 17.8
MAX. 63.1 39.3
M I N . 24.3 7.8
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DATE
04/02t09
04t02t09
04/03/09
04t03t09
04104109
o4l04l09
04t05t09
04/05/09
04/06/09
04/06/09
04t07t09
04t07t09
04/08/09
04/08/09
04/09/09
04/09/09
04t10t09
04t10t09
04t11t09
04t11t09
04t12t09
04t12t09
04t13t09
04/13n9
04114t09
04t14t09
04t15t09
04t15t09
04/16/09
04t16t09
04t17t09
04t17t09
04/18/09
04t18t09
04t19t09
04t19t09
04t20t09
04t20t09
04t21t09
04121109
04t22t09
04t22t09
04t23t09
04t23t09
04t24t09
04124t09
04t25t09
04t25t09

2 : 1 1 P M
9:49 PM
3:37 PM

10:34 PM
8 : 1 5  A M
3:59 PM

1 2 : 1 2 P M
7:08 PM

1 1 : 1 3  A M
5:04 PM
8:02 AM
4 : 1 7  P M

1 1 : 5 5  A M
8:49 PM
3:58 AM
3:34 PM
3 : 1 3  A M
2:27 PM
7:56 AM
2:12PM

10:23 AM
6:32 PM
7:49 AM
4:52 PM
8:42 AM
1:46 PM

11:46 AM
10:21 PM
10:58 AM
2:07 PM
2:36 AM
5 : 1 3  P M
8:38 AM
4:46 PM
6:40 AM
5:59 PM
4:30 AM
4 : 1 8  P M
6:55 AM
5:14 PM
3:16 AM
5:31 PM
2:57 AM
4:59 PM
8:23 AM
5:28 PM

12:34 PM
10:51 PM

HIGH
42.3

27.6
19.5

28.6

38.8

44.8

50.8
45.5

38.0

44.8

34.1

39.3

5 1 . 8

42.6
32.4

30.1

36.1

43.2

53.5

58.9

62.6

60.5

63.0

57.2
43.8

26.2

1 9 . 5
14.7

8 .5

13.4

23.6

22.1
20.8

25.4

25.1

24.6

26.7

33.3

1 6 . 5
9 .7

17.8

26.3

28.1

34.5

36.2

39.7

42.5

36.3

2 1 . 8

High
Low
High
Low
Low
High
Low
High
LOW

High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
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DATE
04/26/09
04t26t09
04t27t09
04127109
04t28t09
04t28t09
04t29t09
04t29t09
04/30/09
04130t09

05/01/09
05/01/09
05t02t09
05t02t09
05/03/09
05/03/09
05t04t09
05104109
05/05/09
05/05/09
05/06/09
05/06/09
05t07t09
05107109
05/08/09
05/08/09
05/09/09
05/09/09
05/1 0/09
05/1 0/09
05/1 1/09
05t11t09
05112109
05112t09
05/1 3/09
05/1 3/09
05t14t09
05114109
05/15/09
05/1 5/09
05/16/09
05/16/09
05/17109
05t17t09
05/1 8/09
05/1 8/09

TIME
4:09 PM

1 1 : 5 2  P M
8:19 AM
6:43 PM
8:02 AM
6:57 PM
9 : 1 9  A M
6:35 PM

10:02 AM
4:59 PM

9:41 AM
3:59 PM
1:08 PM
5 : 1 2  P M
9:01 AM
3:58 PM
4:50 AM
1:56 PM
3:57 AM
3:35 PM
5:51 AM

12:33 PM
5 : 1 1 A M
1:08 PM
2 : 2 2 P M

10:12 PM
6:39 AM
3:49 PM
6:25 AM
1 : 4 2 P M
4:03 AM
3:20 PM
4:24 AM
' 1 : 1 9  P M
5:50 AM
2:21PM
2:44 AM
1 : 1 9  P M
5:40 AM
2:50 PM
5:01 AM
2:42PM
5:46 AM
4:00 PM
3:58 AM
2:48 PM

Low
High
LOW

High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
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36.6

47.5

59.6

cc.c

57.3

58.0

48.6

55.8

54.1

6 1 . 1

65.2

63.0
58.3

66.4

65.9

72.8

69.9

62.6

64.4

7 1 . 2

73.6

80.3

83.1

1 7 . 1
12.4

26.0

30.8

34.6

35.8

37.0

36.0

33.2

39.5

41.5

46.8

37.7
36.1

40.8

45.8

46.5

41.4

42.6

41.8

42.1

49.3

55.9

AoT-09 SUMMARY
HIGH LOW

AVG. 44.9 23.8
MAX. 63.0 42.5
M I N . 1 9 . 5 8 .5



DATE
05/1 9/09
05/19/09
05120t09
05/20/09
05121109
05121109
05122109
05122109
05t23t09
05123109
05t24t09
05124109
05/25l09
05t25t09
05/26/09
05126t09
05127109
05127109
05128109
05128109
05129109
05129t09
05/30/09
05/30/09
05/31/09
05/31/09

06/01/09
06/01/09
06t02t09
06/02/09
06/03/09
06/03/09
06/04/09
06/04/09
06/05/09
06/05/09
06/06/09
06/06/09
06/07/09
06/07/09
06/08/09
06/08/09
06/09/09
06/09/09
06/1 0/09
06/'10/09

2:29 PM
9:54 PM
6 : 1 1 A M
3:39 PM
5:40 AM
3:02 PM

12:24 PM
9 : 1 6  P M
6:20 AM
6 : 2 2 P M
6 : 1 3  A M
2:38 PM
1:46 AM
5:59 PM
6:00 AM
3:03 PM
7:09 AM
2:08 PM
2:01 PM
7:08 PM
6 : 1 8  A M
3:01 PM
5:52 AM
5:48 PM
6:21 AM
2:27 PM

7:57 AM
12:04 PM
10:31 AM
6:25 PM

1'1 :58  AM
10:59 PM
10:59 AM
8:33 PM

12:30 PM
7 : 1 6  P M

12:22PM
7:50 PM

1 1 : 0 9  A M
9:50 PM

1 1 : 0 1  A M
7:23 PM

10:20 AM
5:02 PM
1:20 PM
7:34 PM

HIGH
70.1

73.7

77.1
63.4

48.3

59.2

A q n

56.6

LOW

47.8
45.6

50.4

44.1
41.5

42.1

41.5

39.1

39.8

44.3
46.3

43.9

46.7

High
Low
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High

Low
High
Low
High
LOW

High
Low
High
Low
High
Low
High
Low
High
Low
High
LOW
High
Low
High

62.0
67.9

7 1 . 6

68.4

72.3

65.2

63.0

73.0

73.1

65.3

63.7

59.6

63.0

59.7

56.0

49.3

43.1

43.2

48.7

5 1 . 3

38.6

J C .  I

4 1 . 0

44.7

38.6

MAY-09 SUMMARY
HIGH LOW

AVG. 67.5 44.1
MAX. 83.1 55.9
M I N . 48.3 33.2
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EAST MOUNTAIN WEATHER STATION
2OO9 WATER YEAR

06/1 1/09
06t11t09
06112109
06/12109
06/1 3/09
06/13/09
06/14109
06114109
06/15/09
06/15/09
06/1 6/09
06/1 6/09
06t17t09
06t17t09
06/18/09
06/18/09
06/19/09
06/19/09
06/20/09
06t20t09
06t21t09
06121109
06t22t09
06t22t09
06123109
06123109
06t24t09
06124t09
06/25l09
06t25t09
06/26109
06/26109
06127109
06t27t09
06/28l09
06t28t09
06t29t09
06129109
06/30/09
06/30/09

07t01t09
07101109
07t02t09
07102109
07t03t09
07/03/09

8:59 AM
3:29 PM
7:48 AM
9:35 PM
5:14 AM
5 : 1 2  P M

10:43 AM
6:25 PM
9:34 AM
8:44 PM

11:44 AM
6:57 PM
9:29 AM
7:26 PM
9 : 1 1 A M
8:38 PM

1 1 : 0 3  A M
1 1 : 3 4  P M
2:27 AM
4:57 PM
8:37 AM

10:21 PM
12:30 PM
1 1 : 1 5  P M
12:46 PM
10:24 PM
1 2 : 1 2 P M
11:Q7 PM
1 1 : 5 7  A M
10:36 PM
10:24 AM
5:34 PM
7 : 1 1 A M

10:34 PM
12:20 PM
1 0 : 1 8  P M
2:20 PM
8:54 PM
2:53 AM
3:05 PM

1 1 : 3 3  A M
2 : 1 6  P M
2:57 AM

10:56 AM
4:29 AM
3 : 1 9  P M

Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low

Low
High
Low
High
Low
High

52.4

60.3

63.2

63.1

64.9

66.3

59.9

59.1

70.5
65.5

65.8

74.2

8 1 . 6

82.5

80.8

65.6

74.0

80.0

39.5

38.6

45.7

41.8

39.0

47.3

41.7

42.5

38.2

44.1
41.0

46.1

51.7

57.9

57.4

46.5

45.9

52.2

56.9

57.8

51.4

49.7

41.9

77.7
78.9

64.6

64.0

66.8

Jun-09 SUMMARY
HIGH LOW

AVG. 67.6 45.5
MAX. 82.5 57.9
M I N , 52.4 35.1
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DA
07t04t09
07t04t09
07/05/09
07/05t09
07t06/09
07/06t09
07t07t09
07to7toq
07/08/09
07togtog
07t09t09
07/09/09
07t10t09
07t10t09
07/11t09
07t11t09
07t12t09
07t12t09
07t13t09
07/13t09
07t14t09
07/14t09
07t15t09
07/15t09
07116t09
07t16/09
07t17t09
07t17t09
07t18/09
07t18t09
07t19/09
07t19t09
07t20t09
07t20t09
07t21t09
07t21t09
07t22/09
07/22t09
07t23t09
07t23t09
07t24t09
07t24t09
07t2st09
07/25t09
07t26t09
07t26/09
07t27/09
07t27t09

4:07 AM
1:57 PM
2:01 AM
3:05 PM
3:38 AM
2:23 PM
4:22 AM
2:46PM
3:44 AM
2:2SpM
6:03 AM
1:59 PM
4:53 AM
3:23 PM

11:22 AM
10:11PM
2:03 AM
4:31 PM

12:37 PM
10:20 PM
5:20 AM
1 : 1 3  P M
3:26 AM
3:03 PM
4:19 AM

12:25 PM
3:47 AM

12:53 PM
4:47 AM

1 1 : 4 0  A M
5:31 AM
4:57 PM
1:59 PM

10:17 PM
4:31 AM

10:35 AM
4:51 AM

12:45 PM
4:01 AM
1:43 PM
8:59 AM

12:14 PM
'l :33 AM

11:12 AM
2 : 1 1  A M
2:38 PM
2:05 AM
3:05 PM

70.7

74.2

76.7

78.3

75.3

78.7

80.8
76.2

71.2
78.3

74.0

74.5

79.2

85.6

83.1

80.3
76.3

73.9

79.8

85.2
74.9

7 1 . 5

74.1

78.0

49.5

43.9

47.7

54.5

52.5

54.6

54.9

50.0
48.3

54.1
49.6

49.8

53.8

57.1

58.5

59.8

57.9
53.3

54.6

57.2

53.6
52.4

5 1 . 5

50.4

Low
High
Low
High
Low
High
LOW

High
Low
High
Low
High
Low
High
High
LOW

LOW

High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
LOW

High
High
Low
Low
High
Low
High
LOw

High

EAST MOUNTATN WEATHER STATION
2OO9 WATER YEAR

H
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07t28t09
07t28t09
07t29t09
07t29t09
07/30/09
07/30/09
07t31t09
07t31t09

08/01/09
08/01/09
08t02t09
08/02t09
08/03/09
08/03/09
08/04/09
08/04/09
08/05/09
08/05/09
08/06/09
08/06/09
08/07/09
08/07/09
08/08/09
08/08/09
08/09/09
08/09/09
08/10/09
08/1 0/09
08111109
08/1 1/09
08t12t09
08t12t09
08/1 3/09
08/1 3/09
08t14t09
08t14t09
08/15/09
08/15/09
08/16/09
08/16/09
08t17t09
08t17t09
08/18/09
08/18/09
08t19t09
08/19/09

2:55 PM
10:05 PM
3:26 PM

10:44 PM
3:47 AM
4:21PM
5 : 1 0  A M
3:42PM

5:51 AM
3:50 PM
3:22 AM
5:42PM
7:53 AM

12:00 PM
1:37 AM
1 : 5 1  P M
4 : 1 7  A M
4:28PM
1:21 AM
5:48 PM
3:06 AM
5:39 PM
1:35 AM
4:26 PM
1 : 4 1  P M

10:46 PM
2:54 AM
4:29 PM
2:02 AM
3:25 PM
4:22 AM
4:53 PM
1:59 AM
8:12 AM
3:41 PM
9:39 PM
3:19 AM
4:35 PM
1:38 AM
4:36 PM
5 : 1 3  P M

1 2 : 1 4  A M
1:54 AM
4:43 PM
5:23 PM

1 1 : 4 6  P M

LOW

51.2

50.6
50.7

52.4

High
Low
High
Low
Low
High
Low
High

Low
High
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
High
Low
High
Low
Low
High
High
Low
High
Low
Low
High
High
Low
Low
High

73.8

72.0

68.6

70.1

77.8

79.2

76.0
79.2

78.0

79.3

72.6

69.6

62.3
65.8

73.3

78.7

73.7

65.4
62.3

62.6

66.2
66.4

70.8

49.9

54.0

57.7

56.7

56.3

47.8

41.7

37.7
37.2

45.5

49.7

52.0

5 1 . 6
42.6

47.6

35.7
39.8

48.6
45.2

Jul-09 SUMMARY
HIGH LOW

AVG. 77.7 53.9
MAX. 85.6 59.8
M I N . 64.0 41.9
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08t20t09
08120t09
08t21t09
08t21t09
08t22t09
08t22t09
08t23t09
08123t09
08124109
08124t09
08t25t09
0B/25l09
08/26/09
08/26/09
08t27t09
08t27t09
08t28t09
08/28l09
08t29t09
08t29t09
08/30/09
08/30/09
08/31/09
08/31/09

09/01/09
09/01/09
09102109
09t02t09
09/03/09
09/03/09
09/04/09
09t04t09
09/05/09
09/05/09
09/06/09
09/06/09
09/07/09
09/07/09
09/08/09
09/08/09
09/09/09
09/09/09
09/10/09
09/10/09
09t11t09
09t11t09

5:39 PM
1 1 : 3 4  P M
4:01 AM
5:34 PM
3:26 AM
5:45 PM
6:35 AM
3 : 1 3  P M
2:36 PM

11:12 PM
3:35 AM
3:37 PM

10:43 AM
1 0 : 1 0  P M
3:47 PM

1 0 : 1 5  P M
3:57 AM
6 : 1 0  P M
3:43 AM
4:12PM
3:19 AM
4:27 PM
3:39 AM
8:03 PM

5:04 AM
12:07 PM
1 1 : 0 1  A M
5:32 PM
9:29 AM
4:30 PM
9:57 AM
6:41 PM
1:56 PM
9:41 PM
9:05 AM
8:50 PM
9:55 AM
7 : 1 7  P M
9:50 AM
6:34 PM
9:51 AM
5:58 PM
9:04 AM
3:59 PM
9:40 AM
7:02PM

HIGH

72.2
80.2

85.1

84.9

63.3
61.2

65.0

7 1 . 3
76.1

80.4

78.0

79.7

LOW
50.3

54.5

58.9

48.1
44.4

44.7
45.5

48.7

53.0

55.7

55.8

56.1

55.7
58.2

55.6

55.4

49.8
47.2

49.8

53.8

54.0

57.3

54.8

Low
High
High
Low
High
Low
High
Low
Low
High
High
Low
Low
High
Low
High
High
Low
High
Low
High
Low
High
Low

73.9

79.9

79.2

81.1
66.0

7 1 . 2

79.6

80.6

8 1 . 1

78.2

80.6

High
Low
Low
High
Low
High
Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
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HIGH LOW
AVG. 75.2 50.4
MAX. 85.1 58.9
M I N . 61.2 35.7



DATE
09t12t09
09t12t09
09/1 3/09
09/13/09
09t14t09
09114t09
09/15/09
09/1 5/09
09/16/09
09/16/09
09t17t09
09t17t09
09/18/09
09/1 8/09
09/1 9/09
09/1 9/09
09t20t09
09t20t09
o9l21lo9
09t21t09
09t22t09
09t22t09
09t23t09
09t23t09
09t24t09
09t24t09
09125109
09t25t09
09/26/09
09t26t09
09t27t09
09t27t09
09t28t09
09t28t09
09t29t09
09t29t09
09/30/09
09/30/09

10/01/09

TIME
8:49 AM
3:59 PM

1 1 : 5 9  A M
1 0 : 1 8  P M
5:32 AM
2:24 PM
6 : 1 5  A M
5:45 PM
6:14 AM
5:38 PM
7:04 AM
6:02 PM
7:29 AM
6:00 PM
7:33 AM
5:52 PM
4:00 AM
3:49 PM
8:39 AM
2:51 PM
2:38 AM
5:45 PM
3 : 1 0  A M
7:07 PM
4:46 AM
5:08 PM
1:34 AM
6 : 1 7  P M
9:40 AM
6:47 PM
9:16 AM
7:24 PM

10:02 AM
7:33 PM

10:03 AM
5:52 PM
2:22 AM

11:21PM

7:54 AM

HIGH

75.9
59.8

60.0

59.7

67.7

68.5

70.9

70.0

66.5

58.2

59.7

63.3

67.9

70.5

75.1

80.1

78.4

76.1
57.7

53.0

44.5
43.4

37.3

41.1

43.9

44.9

46.7

48.6

40.1

J O . J

38.3

42.1

46.8

54.9

56.3

53.2

50.9

22.4

20.0

Low
High
High
Low
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
LOW

High
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High
High
Low

Low

Sep-09 SUMMARY
HIGH LOW

AVG. 7 1 . 2 47.9
MAX. 81.1 58.2
M I N . 57.7 22.4
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Daae

PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

DEER CREEK FLOW & QUALITT

ABOVE THE MINE - DCROI

Field Measurements ->

Flow

Time Temp. ("C) GPM

01t25/2005 134'/
0y25/2005 1008
03t21/2005 1029
04/21t2005 933
05/2512005 t248
06/2212005 t0s7
07/16/2005 r25l
08102t2005 1 109
09/23t2005 814
I0/1f/2005 ts21
1y1't/2005 t451
12/13/2005 tt02
01/2012006 918
02t23t2006 I I 15
03/14/2006 r I l0
04/25t2006 1400
05/24t2006 t249
06/20t2006 15s2
07/11/2006 t4r7
08/08/2006 1331
09/27t2006 t334
10124t2006 1358
tyl7/2006 1441
t2/07/2006 1044
0t/24t2007 1358
02t20/2007 1000
$n6/2007 r34l
u/18/2007 t02l
05t11/2001 841
06/2912007 1220
0't/17/2007 1058
0810612907 l I l0
09/20/2007 1339
l0n6/2007 t424
tl/14/2007 l2t8
\2t05/2007 t300
01/10/2008 1405
02n0/2008 I I 18
03/24/2008 1300
04/23t2008 1324
05n8/2008 ls00
06/17t2008 t4I2
01/07/2008 t227
08/18/2M8 1132
0922t2008 1403
10122/2008 l3l8
lt/18/2008 i359
12t04/2008 t22s
011t312009 1053
02/L7t2009 1400
03t24/2009 l126
04/1612009 t127
05/07/2009 |46
06/18t2009 t204
07/14/2009 tt27
08/20t2009 124'7
09/09/2009 t2t7
10/26/2009 I t55
11106/2009 1106
12/02/2009 1235

ptcloudy40;s
ptcloudy30's
cloudy40's

cloudy30's
ptcloudy60's
cloudyT0's
clear80's
cleil70's
cloudy40h
cleazl0's
clertl0's
ptcloudy20's
clear 20's
clear20's
ptcloudy20's
cloudy40's
clar?0's
clearT0's
clear80's
ptcloudy90's
clea160's
cleu30's
cler40's
clear20's
cloudy20's
cleu19
ptcloudy40's
clear50's
clear60's
clar70's
cloudyT0's
cloudy60's
clear60's
cler50's
cleartl0's
cloudy30's
cloudy2O's
cloudy20's
ptcloudy40's
ptcloudy50\
cletr60's
clear80's
clearE0's
clearS0's
ptcloudy60's
cler50's
clear50's
cloudy4O's
clear30's
clear30's
ptcloudy30's
cloudy2o's snowing
clcar60's
cloudy60's
clear?0's
cleu70's
clearT0's
cletr30's
cletr50's
clw20's

1 4 4

5 . 8

Dry
Dry
Dry
Dry
353
9'71
445
296
t34
134

Frozcn
Frozcn
Frozcn
Frozen
Frozcn
Dry
1227
6'7 5
368
190
117

frozcn
frozcn
frozcn
frozen
frozen
frozcn

45
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

Frozen
l l 4
210
152
70

DRY
DRY
DRY
DRY
DRY

Frozcn
Frozen
Frozen
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY



PACIFICORP
TECIINICAL SERVICES - ITYDROLOGIC MOMTORING

DEERCREEK FLOW & QUALITY

@ PERMIT BOUNDARY - DCRO4

01t25t2005 1353
02t25t2005 l0l s
03t2U2005 1038
04t2y2005 936
05125/2005 r255
06t22t2005 l|2
07/L6t2005 1256
08t0u2005 I I 15
09/23/2005 827
t0il3t2005 1526
tl^7/2005 1459
lal3/2005 l109
0l/20/2006 942
0?/2rD006 l 120
0311412006 ll16
0412512006 1405
0512412006 1258
0612012006 t607
07/ll/2006 t4t0
08t08/2006 l40l
09/27/2006 l3s3
10/24/2006 l4l8
tt/17/2006 1446
ta07/2006 1049
0l/24/2007 1403
0u20t2007 1007
03/26/2007 r35l
0411812007 1028
05/Lv2007 849
06t29/2007 t243
0711712007 l 103
08/06t2007 llr8
09t20t2007 1345
t0t26/2007 1430
lt/t4/2007 1223
lu05/2007 13 rs
0l/15t2008 r4l l
02/20t2008 r 133
03/24t2008 1330
0412312008 1406
05t28t2008 l5ls
06/r7t2008 1430
07/07/2008 1240
08/18/2008 l 139
09t242008 t420
10t22/2008 1326
rr/18t2008 1406
l2/M/2008 1238
0t/13/2009 1059
02/t7/2009 t406
03/24/2W9 n39
0411612009 t132
0510712009 tt49
06/t8t2009 t2ts
071t412009 l 136
0812012009 t256
09t09t2009 1230
t0n6/2009 t205
11/06/2009 1116
1402D009 1245

ptcloudy4O's
ptcloudy30's

cloudy40's
cloudy30's
ptcloudy60's
cloudyT0's
clear80's
clearT0's
cloudy40's
clear40's
cle140's
ptcloudy20's
clear20's
clear20's
ptcloudy20's
cloudy40's
clearT0's
clearT0's
clear80's
ptcloudy90's
clear60's
cleu30's
clem40's
clear20's
cloudy20's
clearl9
ptcloudy40's
clear50's
clear60's
clearT0's
cloudyT0's
cloudy60's
clear60's
clear50's
clear40's
cloudy30's
cloudy20's
cloudy20's
ptcloudy40's
ptcloudy50's
clear60's
clear80's
clear80's
clear80's
ptcloudy60's
clear50's
clear50's
cloudy40's
cle130's
clear30's
ptcloudy30's
cloudy2O's snowing
clear60's
cloudy60's
clearT0's
clearT0's
cleu70's
cle130's
clear50's
clear20's

t 5 2

I  333
8 1 7
433
of,J

308 t
I  876
1282
1282
I 087
I  I J f ,

994
503
1489
817
8 r 7
904
2420
I  183
860
994
433
1040
503
t282
433
904
734
994
l / l

904
l 087
140
8 r 7
2677
1087
2677
2420
| 384
I  280
I  1 3 5
6t4
1282
1542
t934
l 6 5 l
I  087
1282
734
I  183
2612
2743
| 384
1489
2743
2052
2612
3081
2 1 2
3220
2'743

4 2

1 5  8

t 3 7

6 4

8 1 2

r 8  7

i l |

102

1 3  8

7 2

l 3  8



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

DEER CREEK FLOW & QUALITY

BELOW THE MINE . DCROS

Field Measurements --->

Time
Flow

ft. GPM Weather Comments

0t/25t2005 1357
02/25t200s 1020
03/2y2005 10s2
04/1812005 941
05/25t2005 1301
06/22t2005 n25
07/16t2005 l30l
08t02/2005 ll2l
09t23/2005 840
t0/13/2005 1533
ll/L7/2005 ls0s
l2/13t200s rt29
0r/20t2006 948
02/23t2006 I 13 t
03/14t2006 I 151
04/25t2006 1408
05/24t2006 1306
06120/2006 t627
071rU2006 l40l
08/08/2006 t444
09t27/2006 1406
10t24/2006 t4l8
1111712006 1454
t2t07/2006 ll07
01n4t2007 l4t I
02/2012007 l0l4
03/26t2007 1407
04/t8t2007 1035
05/ty2007 855
06/2912007 t243
07/17t2007 t101
08/06/2007 tt23
09/20n007 1404
t0/26/2007 t437
rlll4/2007 1227
ra0s/2007 1328
0l/15/2008 t4r4
0420/2008 I 133
o3t24/2008 1348
04t23t2008 t437
0512812008 1520
06/18t2008 850
07/07t2008 1250
08/18/2008 n4"t
09122t2008 1435
r0/22t2008 1358
1t/18/2008 14ts
ta04/2008 r2s0
0lll3/2009 I 105
0z^7t2009 l4l0
03t24t2009 I 148
04^6/2009 rt37
05/07t2009 lls0
06/18t2009 1229
07/14t2009 1140
08/20n009 1301
09109/2009 1240
10126/2009 r2t2
tlJ06/2009 tt25
12104/2009 1300

ptcloudy40's
ptcloudy30's
cloudy40's
cloudy30's
ptcloudy60's
cloudyT0's
clear80's
clearT0's
cloudy40's
cler40's
clear40's
ptcloudy2O's
cler20's
cletr20's
ptcloudy20's
cloudy4O's
clearT0's
cler70's
clear8O's
ptcloudygo's
clear60's
clea30's
cle140's
cleu20's
cloudy2O's
cleul9
ptcloudy40's
clear50's
clear60's
clearT0's
cloudyT0's
cloudy60's
cleaffO's
cleax50's
clear40's
cloudy20's
cloudy20's
cloudy20's
ptcloudy4O's
ptcloudy50's
clear60's
clearS0's
clearT0's
clearT0's
ptcloudy60's
cle150's
cle150's
cloudy40's
clear30's
clear30's
ptcloudy30's
cloudy2O's
clear60's
cloudy60's
clea70's
clea70's
clearTo's
clear30's
clear50's
clear20's

6 4

14 ,5

8 9

2 1

u I

1325
8 1 0
430
652

3090
I 870
1 280
I 280
I  080
I  1 3 0
991
491
1400
8 1 0
8 1 0
900
2400
I  170
860
995
420
103  t
500
1273
428
900
969
990
570
889
1080
t37
808
2600
1080
2600
2410
1370
1200
1050
535
t220
1460
I 850
I  850
t007
1200
654
I  100
2530
2660
r 304
1400
2660
1970
2530
3000
2030
3 t 4 0
2660

8 1 6

22.1

t 6 6

3 7

16 ,3

1 2 5

t246

t242

t228

4 8

7 5

1 5  3

t 6  5

snowng

5 ,2



PACIFICORP
TECHNICAL SERVICES . IIYDROLOGIC MONITORING

CRIMES WASH FLOW & QUALITY

RIGHT FORK - GWRO1

Field Memurements -->

Flow
Tenp. Cc) W€rther

121r412004
01^9/200s
02t03/2005
03/0?12005
04/18/2005
05/24/2005
06t20/2005
o'il16/2005
08/01/2005
0922/200s
10106/200s
tt l0'l12005
12t06/2005
0U10/2006
02'2y2006
03/t3/20Q6
04n0/2006
05/23t2W6
06115/2006
07126/2006
08102/2006
0912612006
t024/2006
111r612006
t2106/2006
0t/0912007
02/1212007
03/20/2007
04t0412007
05/08/2007
06/28/200',1
07t16/2007
08102/2007
09/21/2007
t0/26/2007
t!13/2007
t2/t0t2007
0li I 0/2008
02nU2008
03120/2008
04t22/2008
05t23/2008
06/l 6/2008
07t08/2008
08/19/2008
09/29/200t
t0t21/2008
1 l/tz/2008
t2t08/2008
0r11312009
02118/2009
03/2512009
04/l't/2009
05/0E/2009
06t1'7/2009
07i l 0/2009
082t/2009
09/08/2009
10/2v2009
tt/09/2009
t2/03/2009

no flow
no flow
no flow
no flow
no flow

24
Damp

no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
DAMP

9
DAMP
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow
no flow

clea120's
clea130's
cloudy30's
clear40's
cloudy50's
clear60's
ptcloudyT0's
clearT0's
cloudy60's
clear50's
clear40's
cloudy40's
cloudy20's
clea120's
clea130's
ptcloudy30's
clcar40's
ptcloudy50's
ctoudy60's
sunny80's
clearS0's
clea150's
clear30's
clea130's
clea130's
clea120's
ptcloudy30's
ptcloudy60's
cloudy40's
clea160's
clear80's
cloudyS0's
cloudyT0's
clear50's
clear50's
ptcloudy50's
clear20's
cloudy20's
cloudy20's
ptcloudy40's
clear40's
cloudy40's
clearS0's
clear80's
clear80's
clcarS0's
clea150's
ptcloudy40's
ptcloudy40's
clear30's
clear30's
cloudy40's
cloudy40's
clear60's
cloudy60's
clea180's
clearT0's
clearT0's
clear60's
clear40's
clear20's

928
I 106
1456
I 104
l 3 l 5
952
1428
931
I 301
r  0 1 0
1215
I 503
1243
1446
l t 2 2
1405
t432
t4t2
1424
1102
l l 1 4
1200
t048
I 500
1121
1028
I 149
I358
r020
t  4 l 5
1415
t346
1401
1227
I  t 3 l
1 538
t202
I  100
t r22
1054
l0l  I
1225
I  355
1 145
1400
l J ) o

1 145
I500
l 4 l 5

\250
t245
t210
I  139
I 340
l 4 t 5
1050
1340
1452
I 140
t230



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

GRIMES WASH FLOW & QUALITY

LEFT FORK. GWRO2

Field Measurenents -+

Flow
Date Time GPM Weather Comments

01/L9/2005 l I l0
0210112005 14s9
03t07/200s 1 r09
04^8/2005 t32l
05t24/200s 9s6
06120/2005 t444
07/16/2005 93?
08/01i2005 l3l2
09122/200s l02l
t0/06t2005 l2l9
11/07/2005 l5l0
12/06/2005 l25r
0l/1012006 1514
0212112006 |26
03/13t2006 t409
04/10/2006 t434
05/23/2006 l4l8
06lls/2006 t433
07t26/2006 1 109
08/02/2006 r24
09126/2006 r208
10/24t2006 10s5
11/16/2006 lsl6
12/06t2006 tt2'7
0y09t2007 1034
02/1v2007 1200
03/20/2007 1404
04/04t2007 1024
0510812007 1420
0628/2007 t422
071t612007 r 355
0Et02/2007 1405
092t/2007 1233
1012612007 l r 3s
11/13/2007 I 545
1211012007 1204
01/10/2008 I 108
02/11t2008 I l2s
03/20/2008 l0s5
04/22t2008 9s6
05/23/2008 r2t2
06/16t2008 l3s8
07/08/2008 I 150
08/19/2008 1410
09/29/200E 1338
10/21/2008 I t36
1111212008 145 I
12/08/2008 1355
01/13/2009 t407
02/t8/2009 1237
03t25t2009 t234
04/17/2009 1 150
05/08t2009 1146
06/17t2009 1335
0'il1012009 1418
08t21/2009 t22s
09/08t2009 1329
t0/21/2009 t438
1t/09t2009 I 130
12/03/2009 1218

clear30's
cloudy30's
clear40's
cloudy50's
clear60's
ptcloudyT0's
clearT0's
cloudy60's
cler50's
clear4O's
cloudy40's
cloudy20's
clear20's
clea30's
ptcloudy30's
clear,l0's
ptcloudy50's
cloudy60's
sumy80's
cler80's
clear50's
clear30's
clear30's
clear30's
clear20's
ptcloudy30's
ptcloudy60's
cloudy4O's
clear60's
cleuE0's
cloudy80's
cloudy?0's
clear50's
clear50's
ptcloudy50's
clear20's
cloudy20's
cloudy20's
ptcloudy4o's
clear40's
cloudy40's
clearS0's
cleu80's
cleuE0's
cleu80's
clear50's
ptcloudy40's
ptcloudy4O's
clear30's
clear30's
cloudy30's
cloudy4O's
clear60's
cloudy60's
cleu80's
clear?0's
clearT0's
cleu60's
clear40's
clear20's

Dry
Dry
Dry
Dry

l 0 l 4
1 0 8
t24
il0
24
24
24

Frozcn
Frozcn
Frozcn
Dry
1 3 . 8
100
1 6 8
67
7l
1',7
4 1
l 0

Frozcn
Frozcn
Dry
Dry
Dry
I
4
t 9

< lgpm
Damp
Damp
Damp
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

8  1 2

8 8 4

229 8 5



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

GRIMES WASII FLOW & QUALITY

BELOW THE IVtrNE - GWRO3
+* FLOW INCLUDES MINE DISCIIARGE

Field Measurements +
Flow (

Time (t) GPM

01/19/2005
02t03/2005
03/01/2005
04/18/2005
05t24t2005
06/20/2005
07/1612005
08/01/2005
09n2/2005
l0/06/2005
tt/07t2005
12106/2005
0t/10/2006
02n1/2006
03^3/2006
04/10t2006
05D3t2006
06t15t2006
07n6t2006
08/02t2006
09/26t2006
10/24/2006
11/16t2006
ta06/2006
01,/09t2007
0u12/2007
03t20/2007
04t04/2007
0st08/2007
06/28t2007
07^6/2007
08/02t2007
09/21/2007
10D6t2001
t1t13t2001
t2/10t2007
01/10/2008
02/20/2008
03t20/2008
04/22/2008
05t23/2008
061t612008
07/08/2008
08/19/2008
09/29/2008
10/21t2008
tl/12/2008
t2108t2008
0t/13/2009
02/18t2009
03D5/2009
04/L7/2009
05/08/2009
06/1712009
07/l0t2009
08t21t2009
09/08/2009
10/21/009
11/09/2009
12/03/2009

frozcn
frozcn

6
5

1030
1 1 5
129
l l 6
z )
25
2',7

Frozen
Frozen
Frozen
Frozen

l 5
120
170
/ )
80

44
t 2

Frozcn
Frozen
Frozcn

l 0
l 0
l l
5

29

Frozcn
Frozen
Frozen
Frozcn
3 7 5
4 6

damp
damp
damp
< l

0 2 7
0 4 3
0 9

frozen
frozen
< l
0 5 7
0 l

0 4 9
Dry
Dry
Dry
022
0 3

Frozen

l u 6
I 503
t2t4
t325
l 0 l 2
I 455
941
l 3 l 8
t124
1229
l f l o

1255
t  5 l 8
I  1 3 1
1413
1438
t429
t455
r  I  1 6
r  130
1232
I 100
1520
tt29
I039
1203
t4t3
t02'l
t426
143  I
1 401
1 4 1 0
1240
I  138
t552
1209
l l 1 2
r 128
I 100
947
t204
I400
1200
1415
1330
I  t 30
t443
t342
I 403
t236
1227
I 145
1  159
I 330
1430
t220
t326
1434
tt24
t2t5

8 8 2

9 3 9

8

cleil30's
cloudy30's

2210 clear40's
cloudy50's
clar60's

77'1 ptcloudyT0's
clearTO's
cloudy60's

luv I cted)u s
clear4o's
cloudy40's
cloudy20's
clw20's
clea30's
ptcloudy30's
clear4O's
ptcloudy50's

845 cloudy60's
srmy80's
clea80's

995 clear50's
clear30's
clw30's
cleu30's
clear20's
ptcloudy30's

2640 ptcloudy60's
cloudy4O's
clear60's

1619 clearS0's
cloudy80's
cloudyT0's

34'10 c.lear50's
clear50's
ptcloudy50's
clear20's
cloudy20's
cloudy2O's
ptcloudy40's
clear4O's
cloudy40's
cler80's
cler80's
clear80's
clear80's
clear50's
ptcloudy40's

2540 ptcloudy40's
clear30's
cler30's
cler30's
cloudy40's
clar60's

2250 cloudy60's
cletr80's
cleil7o's
cleil70's
clear60's
clear40's
cler20's

8 3 7

E 912.2

t42

2 4 1

l 8 l

7 9

625



rEcHNrcAL sERwc;t:lffiRH,ocrc MoNrroRrNG
HUNTINGTON CREEK FLOW & QUALITY

HUNTINGTON CREEK. HCCO1

Field Measurements

Date Time
FIow
CFS

Cond. Dis,
Weather Comments03t09t2004

06/03/2004
09/09/2004
12/14/2004
03t21t200s
06/22/200s
09/23/2005
12/13/200s
03/14/2006
06/22/2006
09/27/2006
t2/07/2006
03/2612007
06/29/20a7
09/19/2007
12/05/200?
03/24/080
06/18/2008
09/23/2008
12/04/2008
03/24t2009
06/r8/2009
09/09/2009
12/02/2009

t357
t230
1357
t3t9
I  l 0 l
1134
849
I t40
t203
947
1428
1 123
t417
1253
105 I
1342
l 350
937
t 0 2 I
1 3 l  I
1225
t30'7
1307
1320

1 3 ,  J
9 .4
8 9
10.6
t  t . 2
9 7

5 7
7 3 8
l t . l 3
8.02

9.36
1 1  7 5
l 0  8 5
8.86
l l 6 8
t2  82
l l 6
8 3 4

1 2  8 3

6
13.6

l o

4 4
1 0 . 8
8 6
2 2
J .  /

1 1 4
\ 7
2

I  1 . 3
l  D . )

9 5

7 4
9 7

8 3 4
2.6
5 . 1
1 2 7
1 3 . 9

456
385
322
435
s 5 l
J J )

342
J O /

584
378
340
604
461
342
386
533
604
3 0 1
420
596
644
334
348
570

cloudy60's
clearT0's
clear30's

1 7  8 8 8
8 0  9 5
5 0  8 s 2
t  8  B . t 7
l 8  7  0 9

224.91 9.68
14.49 6.63
t 7  9 8  L t
27.s 8.02

173 45 8.45
103.76 8.65
2 6 8 1  8 6 8
3 4 9 6  7 7 2
8 8 t 9  8 7
84 65 8.59
4306 842
2 8 7 4  8 6

3 8 0 9 6  8 7
s 6 2  8 3 4

3 9 4 8  8 8 2
20 7.8s
186 I 64
73 9.08

8 1 4

clearS0's
clearT0's
ptcloudyT0's
clear30's
cloudy40,s
cloudyT0's
cloudy40's
ptcloudy20,s
ptcloudy20's
clearT0's
clear60,s
clear20's
cloudyS0's
clearT0's
clear60's
cloudy30's
clear40's
clear80's
ptcloudy60,s
cloudy4O's
ptcloudy30's

DO Run at Lab
DO Run at Lab
DO Run at Lab

DO Run at Lab

DO Run at Lab



Date Time

PACIFICORP
TECHNICAL SERVICES - IIYDROLOGIC MONITORING

HUNTINGTON CREEK FLOW & QUALITY

HUNTINGTON CREEK. HCCO2

Field Measurements
Dis.Flow

CFS Weather Comments

03t09/2004
06t03/2004
09t09t2004
12n4t2004
03t21t2005
06t22t2005
09t23t200s
1211312005
0311412006
06t22t2006
09127t2006
1210712006
03t26/2007
06t29/2007
09n9t2007
12t05/2007
03t24t2008
06tr8t2008
09t23t2008
12t04t2008
03/24t2009
06tr8t2009
09t09t2009
12t02t2009

t 1

80
50
1 8
1 8

224.91
74.49
r7.98
2 7 5

173.45
103.7 6
26,81
34.96
88 .1  9
84.65
43.06
28.74
380.96

56.2
39.48

20
186
73

clear50's
clearT0's
ptcloudyT0's
clear30's
cloudy40's
cloudyT0's
cloudy40's
ptcloudy20's
ptcloudy20's
clearT0's
clear60's
clear20's
cloudy50's
clearT0's
clear60's
cloudy30's
clear40's
clear80's
ptcloudy60's
cloudy40's
ptcloudy30's
cloudy60's
clearT0's
clear30's

l + z J

t241
t409
1327
1112
t143
900
I  1 5 1
1218
l00l
143 8
1 140
1434
1 305
I  1 0 1
I 350
r402
949
1009
1320
123s
1322
1325
I 330

't.4

14.3
14.4
4 )

5 .7
10.7
8 .8
z - 5

2.5
1 1 . 4
12.6
2 .6
1  1 . 6
16.4
9.8
3 .6
8.9
r  0.9
o . J

2.9
6.5
12.6
1  5 .9
2.3

9.5
9.42
8.75
8.24
7.92
9 7
6.5
7 .91
8.07
8 .35
8.83
8 .37
8.24
8.83
8.39
8.56
8,26
8 ,52
8.2
8 .33
825
8.42
9.28
8.57

l 4 . l

8
7.6
t02
9.9
1 2

4.8
7.24
l l . t
8.24

8.69
I  1 .83
r  0.38
9 . 1 8
9.3
12.7
1 1 . 6

R

I  z - z )

574
392
327

589
350
350
369
738
386
345
627
493
341
389
549
659
J J O

440
597
800
Jz+o

386
640

DO Run at Lab
DO Run at Lab
DO Run at Lab

DO Run at Lab

DO Run at Lab



Date Time

PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

HUNTINGTON CREEK FLOW & QUALITY

HUNTINGTON CREEK - HCCO4

Field Measurements
Dis.Flow

CFS
Cond.

oc)

03t09t2004
06t03t2004
09/09/2004
t2n4/2004
03t21t2005
06t22/2005
09t23t2005
1211312005
03n4t2006
06t22/2006
09t27t2006
12t07t2006
03t26t2007
06t29t2007
09n9t2007
t2t05t2007
03t24t2008
06n8t2008
0912312008
12t04t2008
03124t2009
06n8t2009
09t09/2009
rzt02t2009

1 7
80
50
1 8
l 8

224.91
74.49
17.98
27.5

173.45
103 76
26.81
34.96
8 8 . r 9
84.65
43.06
28.'74
3 80.96

56.2
39.48

20
1 8 6
'73

clear50's
clearT0's
ptcloudyT0's
clear30's
cloudy40's
cloudyT0's
cloudy40's
ptcloudy20's
ptcloudy20's
clearT0's
clear60's
clear20's
cloudy50's
clearT0's
clear60's
cloudy30's
clear40's
clear80's
ptcloudy60's
cloudy40's
ptcloudy40's
cloudy60's
clearT0's
clear30's

1423
1252
l42 l
1342
1t22
1152
9 1 3
1204
1231
r  0 l 6
1 458
t157
1451
1317
1112
1414
l 4 1 l
1001
953
1334
t252
I  338
1 335
1342

8.9
14.3
| ) . t
4.4
6.9
l l  I
9 , 1
2.2
1 . 4

12.2
15 .8
2.6
14.2
17.5
1 0 . 5
4 .1
9 .8
r  0.3
8 .5
J . O

7.4
12.4
1 5.3
3 .6

9 .31
9.3
8 3 7
8 .55
7.64
9 .32
6.05
8 . 1 2
8.07
8.45
8.58
6 . 6 2

8.66
8 6 3
8 6 3
8 5 4
8 .59
8 8 4
8 .3  5
8 .81
8.42
8 7 2
9 . 1 2
8.36

600
401
3 i 5

514
698
360
369
405
877
397
366
706
508
367
401
614
690
336
482
635
898
352
397
725

1 3 . 9
8 . 1
6.7
10 .8
9.8
I  z . J

5.4
7.07
I  1 . 3 8
7.94

9 . 1 8
11.94
10  36
9  r 8
10 .5
n 9 3
11.64
8 . 1

Weather Comments

DO Run at Lab
DO Run at Lab
DO Run at Lab

DO Run at Lab

DO Run at Lab



PACIFICORP
TECHMCAL SERVICES . HYDROLOGIC MONITORING

MEETINGHOUSE CANYON
MHCOl

+-- Field Measurements -----_

flow
ft.Time GPM Werther

0l/25/2005 1342
0425/2005 t002
03/2y2005 l02l
04/21/2005 926
05/25/2005 1233
06/21t2005 t60l
07/16n005 t230
08t02t2005 ll58
09t23/2005 744
10/1312005 1507
nn7t2005 t434
t2^3/2005 1058
01/20/2006 934
02/23/2006 ll06
03/14/2006 I 102
04/27/2006 945
05/22/2006 t300
06/2012006 1519
07/11t2006 1435
08/08/2006 1423
09/2712006 1304
1012412006 l34l
tvt1/2006 t434
ta07/2006 1038
0t/24t2007 1340
w20/2007 953
03/26/2007 I 108
04/18/2007 l00s
05/11t2007 824
06/2912007 t20l
07tr7t2007 1050
08/06/2007 t059
09/20t2007 1330
t0/26t2007 t4 | 8
tvt4t2007 1234
t2/05/2007 t256
0lll5/2008 1402
02/20/2008 l l l8
03/24/2008 r r33
M/23/2008 1426
05t28/2008 1540
06/1812008 9r5
07/07/2008 t256
08/180/08 I 152
09/23/2008 1056
10/2?/2008 t342
1l/18/2008 1425
1210412008 l30l
01t13t2009 1120
02t17t2009 r4t6
03n4/2009 1208
M/16/2009 1145
05/07/2009 1200
06/18t2009 1248
07/r4t2009 |49
08t20t2009 l3l0
09t09/2009 1252
1012612009 1220
n/06/2009 I l3s
12t02t2009 l3l5

ptcloudy40's
cloudy40's
cloudy30's
cloudy30's
ptcloudy60's
ptcloudy80's
clear80's
clearT0's
cloudy40's
clear4O's
clear4O's
ptcloudy20's
clem20's
clear20's
ptcloudy20's
cloudy40's
ptcloudyso's expro water r
clearT0's
clearS0's
ptcloudy9o's
clear60's
clear30's
clear4O's
clear20's
cloudy20's
clerl9
clear60's
clear50's
clear60's
clear/u s
cloudyT0's
cloudy60's
clear60's
clear50's
clear40's
cloudy30's
cloudy20's
cloudy20's
cloudy40's
cloudy50's
clear60's
clear80's
clear80's
clearT0's
ptcloudy60's
clear50's
clear50's
cloudy40's
clear30's
cleu30's
cloudy30's DevelopedE
cloudy20's snowing
clear60's
cloudy60's
clearT0's
clearT0's
clearT0's
clear30's
clear50's
clear20's

1 6 . 6

7 2

Dry
Dry
Dry
Dry

3700
I 399
663
241
83
6E

Frozen
Frozen
F rozen
Ftozen
Frozcn

1737
887
463
230
83
83

Frozen
Frozen
Frozen
Frozen
Frozen
Dry
20
4 l
20
6 l

< lgp*

6
6

Dry
Dry
Dry
Dry
Dry
730
631
326
92
1 8  6
t )

2
Frozen
Frozen
Frozen
Dry
Dry

Damp
Dry
Dry
Dry
Dry
Dry
Dry
Dry

8 8 9

8 3

8  5 l

8 9

t 8  9

t9 ' l 8 8 4

I 0 9

'7 94



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

MILL FORK CANYON FLOW & QUALITY

MILL FORK CAI\YON ABOVE MINE (MFAI)

Time

Field Measurements
Flow
fr

Cond. Dis.
Dste

Weather

01/25t2005
02/2s/2005
03/21t2005
04/19t2005
05/25/200s
06tzt/200s
07/r6/200s
08/02t2005
09/22/2005
t0/t3t2005
tt/17/2005
12/t3t2005
0I/20/2006
02/23/2006
03/14/2006
04/25/2006
05/24/2ffi6
06t20t2006
07/11t2006
08t23t2006
09/27/2006
t0/24t2w6
tt/17 t2006
t2/07t2006
0t/10/2001
02t20/2001
03/26t2007
04^8t2001
0st10/2001
06/29/2001
07/11t2007
08/06/2007
09t19t2007
r0/26/2N7
11/14t2007
12/0s/2007
01/t 5/2008
02/20/2008
03/24/2008
u/23/2008
05t28t2W8
06/t7/2008
07/0'il2008
08/r52008
09t22t2008
10122/2008
tr/13t2008
t2102t2008
0t/13/2@9
02/t7t20n/9
03/24/2009
04/16/2009
05/0't/2009
06/22/2009
07/'t4t2009
08/20/2009
09/09t2009
10/26/2009
11106/2006
12/02t2009

l  320
930
900
l4 l  l
t 0 l 9
l l l 4
l 0 4 l
946
1321
955
1322
9 1 6
830
8 3 8
900
l 3 l 5
904
1  5 1 9
926
r 000
921
l 320
t 2 t 5
833
l 3 t 6
It48
9 3 1
8 3 8
t02'7
I{39
9 5 1
I 034
1 0 1 6
l 3 0 l
I  038
9 1 8
t32 '7
104 I
1 0 1  8
947
t225
934
920
l 2 l 5
I  052
l 0 5 l
l 3  5 3
I  350
950
1023
921
938
9r2
8 5 7
856
I 002
9 1 0
940
905
940

3100
2300
1020
160
Dry
Dry
Dry
Dry

Dry
105'71
887
t20
Dry
Dry
Dry

Dry
Dry
Drv
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

9  5 l

8  5 l

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

ptcloudy40's
ptcloudy30's
cloudy4O's
cloudy40's
ptcloudy60's
ptcloudyS0h
clearS0's
clearT0's
clear60's
clear40's
clear40's
ptcloudy20's
clear20's
clear20's
ptcloudy20's
cloudy40's
clear50's
cleil70's
cler80's
clear90's
clear60's
clear30's
clear40's
clear20's
ptcloudy20's
clear20's
ptcloudy40's
clea150's
ptcloudy60's
clear?0's
cloudyT0's
cloudy60's
clear60's
clear50's
clear40's
cloudy30's
ptcloudy20's
ptcloudy20's
ptcloudy40's
ptcloudy40's
clea160's
clea180's
clear80's
clear80's
ptcloudy60's
clear40's
ptcloudy40's
clear50's
clea130's
clea130's
ptcioudy30's
cloudy20's snowing
cleal60's
clea60's
clearT0's
clearT0's
clearT0's
clear30's
clear4O's
clear20's

400

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

I r i 9

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

r 200
2000
1 1 0
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
250
Dry
Dry
Dry
Dry
Dry
Dry

l i  56

5 l E 2'7



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

ItrLL FORK CAIIYON FLOW & QUALITY

MTLL FORK CANYON BELOW MINE (MFB2)

Time

Fi€ld M€rsurements
Flow

ft. GPM
Cond. Dis

01/25/2005 I 334
02/2512005 934
03/21/2005 900
M/19t2005 t420
05/2512005 t02'7
06/21/2005 tt44
0't/16t2005 1048
08/0212005 95s
0912212W5 1334
10/l3l2w5 1004
1l/17/2005 l]2s
12/13/2005 926
0r/20t2006 84s
o2/23t2006 8s3
03/r4lzw6 93'7
04/25/2006 1327
0s/22t2m6 1020
06/20/2006 120'l
m/11t2006 951
0812312006 1009
09/27/2@6 931
10/24/2N6 132'7
1r/l7l2w6 1220
12/07t2006 840
0111012001 r33s
02/20t2001 906
03t26t2w',7 94s
04^8t2007 848
0st10t2007 1034
06t29/2007 856
07t17/2007 9s'7
08t06/2007 1043
09119/2007 1028
10126/2007 I 3 l0
11t14/2ffi7 1047
t2/05/2007 928
01115/2008 928
02t20/2008 1041
03/24t2008 1018
M/23/2008 1004
05/28/2W8 1240
06117/2008 1000
07/07/2008 94s
08i15/2008 t224
09/22/2008 I 106
10/2212W8 I l0l
1r/13t2008 1409
12/02/2008 1401
01/1312009 1000
02/17/2009 1023
03/24/2@9 928
o4/16/2N9 946
0s/07/2cn/9 930
06/2212009 92s
07/14/2N9 9t 1
08/2012009 1016
09t09t2009 928
10/26t2009 9s6
1y06t2009 920
12/02/2009 9ss

Dry
Dry
Dry
Dry

3 1 5 0
23J0
900
130
,7
'7

1
Frozcn
Frozcn
Frozen
Frozcn
1 3  3
9960
420
180
95
35
35
35

Frozcn
Frozcn
Frozcn
1 5 0
120
120
130
130
140
160
1 5 3
t39

Frozcn
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

86
1400
2000
400
r03
4 7 6

4 1  8
32 93
Frozcn

ptcloudy40's
ptcloudy30's
cloudy40's
cloudy40's
ptcloudy60's
ptcloudy80's
clear80's
clearT0's
clear60's
clear40's
clear4D's
ptcloudy20's
clear20's
clear20's
ptcloudy20's
cloudy40's
ptcloudy50's
clearT0's
clear80's
clear90's
clear60's
clear30's
clear40's
clear20's
ptcloudy20's
clearl9
ptcloudy40's
clear50's
ptcloudy60's
clearT0's
cloudyT0's
cloudy60's
clear60's
clea150's
clear4O's
cloudy30's
ptcloudy20's
ptcloudy20's
ptcloudy4o's
ptcloudy4O's
clear60's
clearE0's
clear80's
clear80's
ptcloudy60's
clear40's
ptcloudy4O's
clear50's
clear30's
clear30's
ptcloudy30's
cloudy2o's snowing
clea160's
clear60's
cleil?0's
clearT0's
clearT0's
clea130's
clear40's
clea120's

9 9 9 1 6

8 0 8

l i 4

9  t J

ti 42 l 0 l 6

E 7 69 2

7 6 ri 15 9  t 8

7 9

8 ? 7

6 /

INACCESSIBLE SNOW
Frozcn
Frozcn
8 7 9
545
1 5 0

26 ' ,7
l 5  ? 5

30
t '7 '75
Frozcn

9 2 9 3



PACIF'ICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

MILL FORK CANYON FLOW & QUALITY

MILL FORK CANYON ABOVE MILL FORI( FAULT (MFUO3)

G-__--

Time

Field Measurements
Cond Dis.

Date
Flow

ft. GPM Weather Comments

0t/25/2005 \320
0212512005 930
o3/21t2005 900
0411912005 1346
05t25t2005 953
0612112005 1058
0711612005 1030
0810212005 935
09t22t2005 1308
to^3t2005 940
t v t7 t2005  1310
t2^3t2005 901
01t20t2006 830
02123/2006 838
03/14/2006 900
04/25/2006 13t4
0512412006 941
06t20t2006 I I 16
07111t2006 926
0812312006 943
09t27 t2006 910
t0/24/2006 1258
1v17t2006 1208
t2t07t2006 826
0yt0t2007 1258
02120t2007 836
03/26/2007 920
0411812007 814
05/10/2007 1020
06129/2007 810
07/1712007 940
08/06/2007 1020
o9/19t2007 1000
1012612007 1248
11t14t2007 t0l5
1210512007 900
01/15/2008 1327
0212012008 r04l
03t24t2008 l0l8
04123t2008 930
05128t2008 l2l0
06/17n008 9t0
07/07/2008 910
08/15/2008 I  156
09/22t2008 t042
10/22/2008 1039
t1/13n008 t347
12t02t2008 1340
0v13t2009 940
02117t2009 t023
03t24t2009 921
0411612009 938
05t07t2009 e00
06t22n009 840
07^4/2009 840
08t20/2009 951
09t09t2009 900
10/26/2009 931
lU06/2009 850
12/02/2009 920

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESS]BLE SNOW

ptcloudy4O's
ptcloudy30's
cloudy40's
cloudy40k
ptcloudy60's
ptcloudy80'-(
clear80's
clearT0's
clea60's
clear40's
clear40's
ptcloudy20k
clear20's
clear20's
ptcloudy20k
clear40's
clear50's
clearT0's
clear80's
clear90's
clear60's
clear30's
clear40's
clea20's
ptcloudy2ok
cleal9
ptcloudy40's
clear50's
ptcloudy60k
clearT0's
cloudyT0k
cloudy60's
clear60's
clear50's
clear40's
cloudy30's
ptcloudy20k
ptcloudy2o's
ptcloudy4ok
ptcloudy4Ok
clear60's
clearS0's
clear80's
clear80's
ptcloudy60k
clea40's
ptcloudy4O's
clear50's
clear30's
clea30's
ptcloudy30'-<
cloudy2O's snowing
clear60's
clear60's
clearT0's
clearT0's
clearT0's
cleu30's
clear40's
cleu20's

9 5l 0  3
3000
2000
l 000
200
Dry
Dry
Dry
Dry

Dry
6441
400
1 5 0
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

I 200
I 800
3 1 4
6

Dry
Dry
Dry
Dry
Dry

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

8 39.5

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

8 6 15 ,3

INACCESSIBLE SNOW
INACCESSlBLE SNOW
INACCESSIBLE SNOW

Dry
375

4 6  t 5
4 5 1
Dry
Dry
Dry
Dry

8 .7



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

RILDA CAI\YON FLOW & QUALITY

RILDA CAI\IYON - FLUME #1(RCF1)

Field Measurem€nts ->

Flow Cond.

Drte Time Temp. (oC) ft. GPM DH (uS) westher comments

04-17-89 r 120
0tn6t2w5 t337
02/25/2005 943
032112005 942
04119/2005 1435
05/25t2005 l 141
06D1n005 1223
07/16/2005 r I 14
08t02t2005 1000
09/2212005 1412
10/1312005 r03?
t1117/2005 1339
l2/13n005 936
0u20t2006 853
02t23/2006 900
03t14t2006 94s
04125/2006 t332
0512412006 1130
06/20n006 t242
07/Ltn006 1245
08t09n006 1049
09/27t2006 l0r0
10/2712006 1029
11/2712006 142'7
12/0712006 858
0r/1012007 1345
02/2012007 915
03126t2007 1000
04/17/2007 t522
05/10t2007 I 105
06/29/2007 945
07/25/2007 852
08120/2007 140'l
09/20/2007 l 120
rcn6/2007 1331
rv14n007 ttt'?
12105/2007 941
01/15/2008 1 334
02/20/2008 1051
03/242008 l0t8
04/2312008 1018
05/2E12008 t324
06/17t2008 1052
0710712008 1019
08n8/2008 936
09122t2008 l r 53
10/22t2008 l 134
11113/2008 t44s
1210212008 1440
01/L!/2009 l0l0
02^7t2009 1030
03t24/2009 936
04/t6t2009 95'l
05/0712009 1008
06/222009 r0r0
07/1412009 944
0812012009 1050
09/0912009 1014
10/26/2009 1025
ry06t2009 9s2
'1210212009 l03l

INACCESSIBLE SNOW
INACCESSIBLE SNOW
NACCESSIBLE SNOW
INACCESSIBLE SNOW

PC 60's
ptcloudY'l0's
ptcloudy30's
cloudy4O's
cloudy40's
ptcloudy60's
ptcloudy80's
cleu80's
cleu70's
cler60's
cle140;'s
cler40is
ptcloudy20's
cleu20's
cle120's
ptcloudy20's
cloudy4O's
cleu50's
cler70's
cler8O's
cloudy80's
cler560's
cler30's
clem40's
cler20's
ptcloudy20's
cleu20's
ptcloudy40's
clea50's
ptcloudy60's
cleu70's
ptcloudyT0's
cle180's
clear60's
cleu50's
cleu40's
cloudy30's
ptcloudy2o's
cloudy20's
cleu40's
ptcloudy40's
cleu60's
clea80's
cleu80's
clear60's
ptcloudy60's
clea50's
ptcloudy40's
clear50's
cler30's
cler30's
ptcloudy30's
cloudy20's
cleu60's
clea60's
cle170's
cle*70's
clearT0's
cleu30's
cleu40's
clear20's

DRY

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

9 6 8

7 9 1 441

8 4 4 4 1 5

8 5 E 606

4500
2945
556

90
l0 l

Frozcn

9632
t227
445
l 7 l
55
50

Frozcn
Frozen

8 7 6

xpro water measuments

Gate locked

INACCESSIBLE SNOW
INACCESSIBLE SNOW

INACCESSIBLE
45
900
200 8 55
70
45

420

20
l 9
Dry
Dry

INACCESSIBLE
INACCESSIBLE
INACCESSIBLE
INACCESSIBLE

2066
2299 8 86
f ) b

t52
67
Dry
Dry
Dry

INACCESSIBLE
INACCESSIBLE
INACCESSIBLE
INACCESSIBLE

r042
835
t90
t 5

8 1 5

8 5 3

6 3  8  8 6
Dry
Dry
Dry

4' t7

437

444



PACIFICORP
TECHNICAL SERVICES. HYDROLOGIC MONITORING

RILDA CANYON FLOW & QUALITY

RILDA CANYON - FLUME #2 (RCF2)

Field M€$u€ments -->

Flow
Comments

Dete

l 6 l

0112612w5
0:/25D005
03/2112005
0411912005
0512512005
0612112005
''il1612005
08/0212005
091221200s
10/13/2005
1111712005
12/t3/2005
01120/2006
02/21/2006
03114/2006
0412512006
0512212006
06t2012006
07/11/2006
08/09/2006
09127/2006
tu27noo6
tl/17/2006
laolDoo6
01/r0/200'7
0?/70n901
03/26/2007
04/18/2007
0511012007
06t29t?007
0'il2512007
08/20/2007
09/20/2007
r0t26t2007
11/r4/2007
17/0512w7
011t5/2008
02120/2008
03t24t2008
0412312008
0512812008
06117/2008
0710712008
08/1812008
09/22/2008
10122/2008
1 1/13/2008
1A02n008
01/13/2009
0?/17/2009
03t24/20A9
04t16/2009
05/07/2009
0611812009
07^412ffi9
08/2012009
09/09/2009
t0/26/2009
I 1/06/2009
la0212009

t33l
941
942
I 440
1208
15orJ
u 5 5
I 035
I 506
1122
1 408
956
9 1 0
932
I 003
L 340
1043
r 354
' |  122
1248
I t26
t  109
1246
948
I 403
920
r000
930
I  1 5 0
1030
930
I 443
t212
1341
1203
1000
I 334
1051
1 0 1  8
1 045
1420
t240
I 143
I 039
1248
123  I
l 5 l 6
l 508
t  0 l 9
1 030
958
1023
1 r07
I 040
1047
| 144
l l l 0
1 1 1 5
l0l0
i l 1 6

1 2 s

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
5000
2903 9 74
559
221
Damp
Dry
Dry
Dry
Dry
Dry
Dry
Dry

I  5510
956 fl 48
159
'78

Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE
Dry
92',7
9 0  8 ? l
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE
INACCESSIBLE
II'ACCESSIBLE

Dry
2251
2903 8 59
658
90
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE
Dry
Dry
709
956 824
90
Dry
Dry
Dry
Dry
Dry

ptcloudy4o's
ptcloudy30's
cloudy40's
cloudy4O's
ptcloudy60's
ptcloudy80's
clearS0's
clearT0's
clcar60's
clear40's
clem40's
ptcloudy20's
clear20's
cleu20's
ptcloudy20's
cloudy40's
ptcloudy5o's expro water measments

clear/U s
clear80's
cloudyE0's
clear60's
clea130's
clear40's
clear20's
ptcloudy20's
clear20's
ptcloudy40's Gate locked

clear50's
ptcloudy60's
cleatT0's
ptcloudyT0's
olearS0's
clear60's
olear50's
clea140's
cloudy30's
ptcloudy20's
ptcloudy2o's
clear40's
ptcloudy4O's
olear60's
clear80's
clear80's
clearT0's
ptcloudy60's
clear50's
ptcloudy40's
clear50's
clear30's
clear30's
ptcloudy30's
cloudy20's snowrng
clear60's
cloudy60's
cLearT0's
clcarT0's
clearT0's
clear30's
clear40's
clear20's

'1 2



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

RILDA CAIIYON FLOW & QUALITY

RILDACAI\YON -FLUME #3 (RCF3)

l 34 l
945
954
1442
l 2 l 0
1521
l 2 l 0
I 039
l 5 l 4
I  134
I 4 l 5
1020
9 1 5
939
I 0 l 8
t345
912
t42 l
I  057
1402
I  135
l l l 8
1255
959
1405
92'7
l 0 l 0
934
I  153
I 052
t012
t456
t239
t349
t206
1006
I 340
1056
I 052
1 129
1435
1306
I  143
l04l
1258
1243
1314
1 5 1  I
1023
I 035
1012
1028
ttl2
940
105 I
I  154
|23
I  120
I 042
tt26

Field Measurements
Flow

ft, GPM
Cond. Dis.

t232

t2.03

Wertb€r

0t/26/200s
02/2s/200s
0312t/2005
0411812005
0512512005
0612112005
07 I t612005
08102/2005
09122/200s
I0/ I l/2005
n/1712005
12/\3/200s
0t/20/2006
02t23t2006
03/t4/2006
04/25/2006
05/231?006
06120/2006
07 l1 t/2006
08t09/2006
0912712006
t0t27/2006
t1 /17/2006
12107/2006
01/1 0/2007
0212012007
03/2612007
04/t812007
05/t 0/2007
06/2912007
07/t'71200'l
08/20/2001
09/20/200'7
t0/2612007
tI/1412007
12t05/2007
0 t/ I 5/2008
02120/2008
03/24/2008
04/2312008
05/28/2008
06/17/2008
07107t2008
08/1 812008
09/22/2008
t0/22/2008
I l/l 8/2008
t2t02/2008
0t,r3/2009
02lt'7/2009
03/2412009
04116/2009
05/0712009
061t8t2009
07/ I 4/2009
08t2012009
09/0912009
t0/26/2009
t l/0612009
12t0212009

78
'78

78
78

5000
2294
5 1 2
22'7
65
78
78
78
'70
'74
'78
'78

t5592
122'7
584
193
90
E8
80
'78

78
90
t 3 1
78

I  I 04
t76
1 0 1
l 0 l
l 0 l
1 0 1
90
100
90
75
78
90

2251
2693
633
l 3 l
944
60
70
65
65
60
60
60
633
92',7
I 3 l
60
60
80
60
70

E ? 3

ptcloudy40's
ptcloudy30's
cloudy40's
cloudy40's
ptcloudy60's
ptctoudy80's
clca180's
clcarT0's
clca160's
clcar40's
clcar40's
ptcloudy20's
clea120's
clea120's
ptcloudy2o's DO run at lab

cloudy40's
ptcloudy50's cxprc watcr mcasumcnts

clcarT0's
clcarS0's
cloudy80's
clca160's
clca130's
clca140's
clear20's
ptcloudy20's
clearl 9's
ptcloudy40's
clca150's
ptcloudy60's
cLcarTO's DO run at lab
cloudyT0's
clcarS0's
clca160's
clea150's
clea140's
cloudy30's
ptcloudy20's
ptcloudy20's
ptcloudy40's
ptcloudy40's
clca160's
clcar80's
clcar80's
clearT0's
ptcloudy60's
clear50's
clea150's
clcar50's
clca130's
clca130's
ptcloudy30's
cloudy20's snowtng
clca160's
cloudy60's
clcarT0's
clcarT0's
clearT0's DO Ru at lab

clca130's
clea150's
clea120's

9 5 2

7 8

3 l

1 '14

E25

'1 
6

7 7

8 0 8

't 
59

7 8 9

8 0 1

8 3 6

'7 
97

7,85

8  3 5

8 6 4

8 4 2

'7 
82

1 3

8 t 2

8 8

5 5

4.8

1 0 8



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

RILDA CA}{YON FLOW & QUALITY

RILDA CANYON . LEFT FORI( (RCLFI)

Field M€8sur€ments -->

Flow
ft. GPMTime Werther

01/26t200s
0425/2005
03/21/2005
04/1912005
1512517005
06t21/2005
0111612005
0810212005
0912212005
10/13/2005
11t17 t2005
12t2012006
01/20/2006
0u23/2006
03/14/2006
04/2s/2006
0512212096
06t20n006
o'il11t2006
08109/2006
0912712006
19lZ'1l2t06
11117 12006
1210712006
01110/2007
0u20D007
031261200-t
04t18/2001
05/10/2007
06/29/2007
07125/2007
0812012007
09t20t2007
10t26t2W1
1111412007
la05D007
01/152008
0?/20/2008
03/24l2008
04/23/2008
0s/28/2008
06t17,2008
07/07/2008
08/18/200E
0912212008
1012212908
11^312008
1?/0212008
01/13/2009
0ut7/2009
03t2412009
04/16'2009
0s/07/2009
0612212009
0711412009
0812012009
0910912009
10t26n009
11/0612009
1210212009

I  t a  I

94i
942
t436
1 t  t 5
1  105
I  l l 0
1 0 1  5
1,145
I  001
t  359
945
856
9 1 0
949
l  334
1  0 5 5
t 3 2 )
1 2 1 0
i l56
I  100
t048
r235
926
I 146
9 1 6
I 000
912
I B 0
I 007
912
1428
l 200
I 340
r  l l 8
955
I  334
1 0 5 1
1 0 1 I t
1 02i
1 l 5 ?
1202.
I  1 0 5
l 0 l 4
t2.42
1 205
I  458
I 504
r 0 l 7
1 030
942
959
t032
1021
l 0 l 8
l l 1 9
I 048
I 100
l 0 l 2
l  057

t 3  8

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

Dry
150
353 9 16
20

Dry
Dry
Dry
Dry
Dry
Drv
Dry
Dry
408
62 tl 43
t 6

Damp
Dry
Dry
Dry
Dry
Dry
Dry

IN ACCESSIBLE
t 2
z5
Dry
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSItsLE
INACCESSIBLE
INACCESSIBLE

n"o llow
161
200 8 42
2 t 4
Dry
Dry
Drv
Dry
Dry
Dry

INACCESSIBLE
Dry
Dry

' t 0  86
Dry
Dry
Dry
Dry
Dry
Drl

ptcloudy4O's
ptcloudy30's
cloudy40's
cloudy4o's
ptcloudy60's
ptcloudyS0's
clear80's
clearT0's
clea160's
cloar4O's
clear40's
ptcloudy20's
clear20's
clear20's
ptcloudy20's
cloudy40's
ptcloudys0's expro wat€r measuments

clearT0's
clear80's
cloudy80's
clear60's
slea130's
clear40's
clea120's
ptcloudy20's
cleu19
ptcloudyA0's Gate locked

clear50's
ptcloudy60's
clearT0's
ptcloudy?0's
clear80's
clear60's
clear50's
clear40's
cloudy30's
ptcloudy20's
ptcloudy20's
clear40's
ptcloudy40's
clear60's
clear80's
clearS0's
clear60's
ptcloudy60's
clear50's
ptcloudy40's
clear50's
clea130's
clea130's
ptcloudy30's
cloudy20's snowing
clear60's
cloudy60's
clearT0's
clear?0's
clearT0's
clear30's
clear40's
clear20's

E 2



PACIFICORP
TECHNICAL SERVICES - ITYDROLOGIC MONITORING

RILDA CANYON FLOW & QUALITY

RILDA CANYON. LEFT FORK RCLF2)

Field Mersurements _->

Flow
Time GPM W€rtber

01/2612005 t33',1
02/25t200s 943
03/21/200s 942
04/19/2005 1438
05125t2005 1 12l
06/21/2005 t2s5
07116/2005 I l4l
0810u2005 t010
0912u2w5 l4s0
10113/2005 1005
1111712005 l40s
12/13t2005 94',7
0l/2012006 8s8
02/21t2006 913
031r4t2006 951
04/25t2006 1337
05/242006 1114
06/20/2006 1330
07llt/2006 t326
08/09/2006 121 l
09127/2006 l los
10127/2006 1053
t1/17/2006 1238
12107/2006 930
01/1012007 t346
02/2012007 918
03/26/2007 1000
04/1812001 915
05/1,012007 l 133
6/29/2007 l0t0
07/25/2007 914
08120t2007 1432
09/20/2007 1209
10/26/2007 1342
n/14/2007 t142
t2/05/2007 958
01/15/2008 l3l4
02120t2008 l0sl
03/24t2008 1018
04t2312008 1030
0512a2008 1350
M/17t2008 t142
07/07t2008 1050
08/18/2008 1008
0912u2008 t248
1012u2008 1158
l1l13/2008 1458
12102/2008 1508
01/13t2009 1015
02/r'il2009 1030
03/24/2009 939
04/1612009 9s9
05/0112009 l04l
06/18/2009 1009
01114t2009 1009
08/20/2009 lll3
09109/2009 t042
10/26/2009 1050
11106/2009 1000
12102/2009 10s3

INACCESSIBLE SNOW
IN-ACCESSIBLE SNOW
INACCESSIBLE SNOW

ptcloudy40's
ptcloudy30's
cloudy40's
cloudy4O's
ptcloudy60's
ptcloudyS0's
cler80's
cleu70's
clear60's
clear40's
clear40's
ptcloudy20's
cle120's
cler20's
ptcloudy20's
cloudy4O's
ptcloudy5o's expro water measuments
clearT0's
cleu80's
cloudy80's
clear60's
clear30's
cler40's
clear20's
ptcloudy20's
cleu20's
picloudy40S Gate locked
cler50's
ptcloudy60's
cleu70's
ptcloudyT0's
cleu80's
clear60's
cle150's
cler40's
cloudy30's
ptcloudy20's
ptcloudy20's
cler40's
ptcloudy4O's
cler60's
cleu80's
cleuE0's
clea60's
ptcloudy60's
clear50's
ptcloudy40's
clear50's
cle130's
cle130's
ptcloudy30's
cloudy2O's snowing
clear60's
cloudy60's
cleu70's
cleu70's
cleu70's
clear30's
clear40's
cleu20's

Dry
152
350
23
8

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

1 0 1 4
53
l 3

Damp
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE
Damp
30
Dry
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE
INACCESSIBLE
INACCESSIBLE

Dry
240
207
3 2 6
Dry
Dry
Dry
Dry
Dry
Dry

INACCESSIBLE
Dry
Dry

l5 5r i
53 95
Dry
Dry
Dry
Dry
Dry
Dry

9 4 9

8  3 8

8 7 8

8 0 8



PACIFICORP
TECIINICAL SERVICES - HYDROLOGIC MONITORING

RILDA CAIIYON FLOW & QUALITY

RrLDA CANYON - WErR #4 (RCW4)

Drt€

G--

Tim€ T

1357
951
I 009
t44'l
t220
1 539
l 2 l 5
1046
I 534
1 2 1 0
1426
l05 l
928
954
1 050
1 3 5  I
1028
I 504
t029
1521
l 2 l 8
I  142
I  330
103 1
t420
940
t047
951
l 202
I  1 1 5
1032
l 5  l 3
r 3 l l
1406
1213
I 050
1354
1  109
i l 1 1
I  t 59
1442
1 343
1208
1056
l34 l
I  302
I342
1209
1043
I 340
I  102
I  105
1132
l l l 5
I l l 3
I2 l0
1 200
tl42
l  058
l 2 r 3

Field Measurements
Flow Cond, Dis.

t954

ft. GPM

0t/2612005
02t25n005
$/21n00s
04i 19/2005
05/25t2005
06t2y2w5
07n6t2005
08/0212005
09/2212005
1011312005
lvr'1/2005
12^tn005
01/202006
02/23/2006
03n 42006
04t2512006
0512212006
0612012006
07t11/2006
08/09/2006
0912112006
10D112006
11/1712006
t2t01/2006
0t/101200'l
02/201200'l
03t2612007
04t't8t?w7
05n0/2007
06t29t2007
oTtnnwl
0812012007
09/20/2007
t0/2612007
tt/14/2001
t2/0512007
01/l 5/2008
02/20/2008
03/24/2008
04/2312008
05128/2008
06/1712008
07107/2008
08/18/2008
09t22/2008
10t22/2008
11/18/2008
12/04,2008
01/13/2009
02/1712009
$/24n009
04t16t2009
05101/2009
06tr812009
071t412009
08/20/2009
09/0912009
r012612009
1l/06/2009
t2/022009

I  l 7
1 1 6
t 4 0  8 3
140

6000
30 t5  934
665
305
r < 1  1 1 0

I  t '7
tt7

Frozcn
Frozcn
t25
110  7  89
165

35761
2538  8  32
588
2t3
205 876
241
234

Frozcn
200
223
292
280
1162
481
4t'?
372
26E
292
280
l ) o

203
114
180
224
2317
3500
8 1 7
203
I  )O)
1 4 0
l ) /

15',7
140
148

1 4 8  6
148
708
I  1 5 0
223
91 4
9'7 4
l l l
125
1 l l

ptcloudy40's
ptcloudy30's
cloudy40's
cloudy40's
ptcloudy60's
ptcloudy80's
clearS0's
clear?0's
clear60's
cleu40's
clear40's
ptcloudy20's
clear20's
clear20's
ptcloudy20's
cloudy40's
ptcloudy50's
clearT0's
clear80's
clmdy80's
clear60's
clear30's
clear40's
clear20's
ptcloudy20's
clearl9
ptcloudy4o's
clear50's
ptcloudy60's
clearT0's
cloudyT0's
clear80's
clear60's
clea150's
cleil40's
c'loudy30's
ptcloudy20's
ptclsdy20's
ptcloudy4o's
ptcloudy40's
clear60's
cleu80's
clear80's
cled70's
ptcloudy60's
clear50's
clear50's
cloudy40's
cleu30's
clear30's
ptcloudy30's
cloudy20's
clear60's

DO run at lab

exPro wattr mesumsnts

DO run at lab

snowmg

DO run at lab

l 2  3

r 0  4

t29

8 5 1

1 0 3

1 0 8

8  3 t

8,04

2 4

3 8

l 0

9 E

17' ,7

E 4 6

2 l

3 l

821

'7 
9'7

8  5 8

8 , 5 ?

8 8

8 5 2

1 0 1

1 2  9 5

cloudy60's
clea60's
clear60's
clear60's
clear60's
clear50's
clear20's

8 9

I  350



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

COTTOI\WOOD CAI\YON CRDEKFLOW & QUALITY

Date

I  140
l  433
r  108
t235
9 1 1
t254
859

901
l  128
1434
I t 5 l
t440
r052
l 3  l 5
l  333
t226
t237
906
1048
1038
l0 l 7
1433
I008
959
I l l 3
t 21 ' 7
948
r 335
1244
t307
1333
I036
I 109
l 5 l 7
l  103
1029
1 102
938
1215
t025
1 201
1045
1255
I  I 39
103 I
1345
n26
t312
I  150
l l t 3
I  05E
1054
I 140
t32l
I  128
t220
1346
1041
1108

sw-r

Field Measurements
Flow
GPM Weattrer

01/19/2005
02/03t2005
03/0712005
04/t812005
05/24/200s
06/20/2905
07116/2005
0E/01/2005
09/22/2005
10tMt2005
1v07t2005
12t06/2005
0l/10/2006
02/21t2006
03/t3t2w6
04^0/20a6
05t23/2006
06t15t2006
07/2612006
08/07/2006
09/26t2006
t0/24t2006
tUt6t2w6
t2/06t2w6
01t09/2007
02t12/2007
0J/20t2007
04/04t2007
05/0812007
06128t2007
07/16/2007
08102/2007
09t2y2007
10/26/200'1
1|131200'l
l2^0/2007
01/10/2008
02t11t2008
03t20t2008
04/17t2008
05t28t2008
06/1612008
07/08t2008
08/19/2008
09t29/2008
t0/2't/2008
tt/r2t2008
12t08/2008
01t13/2009
02t18/2009
03/25t2009
04/17t2009
05/08/2009
96/17/2W9
07/10/2009
08t21/2009
09t08/2009
10t21t20n9
1t/0912009
t2l03t2w9

z )
390
500
150
50
5
5
5

F rozen
Frozen
Frozen

7 7 9

t62

'1 
5

INACCESSIBLE SNOW
INACCESSIBLE SNOW
INACCESSIBLE SNOW

clear30's
cloudy30's
clear40's
cloudy50's
clca160's
ptcloudyT0's
clcarT0's
cloudy60's
clcar50's
clcar40's
cloudy40's
cloudy20's
clear20's
clear20's
ptcloudy30's
clca140's
ptcloudy50's
cloudy60's
sunny80's
clear90's
clcar50's DO run at lat
clea130's
clear30's
clear30's
clear20's
ptcloudy30's
ptcloudy60's
cloudy40's
clca160's
clear80's
cloudy80's
cloudyT0's
clea150's
clear50's
ptcloudy50's
clea120's
ptcloudy20's
ptcloudy20's
ptcloudy40's LOWFLOW
clea140's
clcar50's
clcar80's
clear80's
clear80's
clear80's
cloudy40's
cloudy40's
ptcloudy40's
clca130's
clea130's
cloudy30's
cloudy30's
clca160's
cloudy60's
clear80's
clearT0's
clearT0's
clea160's
clea140's
clear20's

9.23 485

INACCESSIBLE SNOW
6

t43
260
130
33
l 5
I O
l 0
l 0
l 0
5

5 l
l 0
1 0
3
3
3

Seep
Seep
Damp
Damp

2
85
22
9

Seep
Sccp

Damp
Damp
Damp
Frozen
Damp

l 8
1 7 4
1 9 4
) - l  I

0.64
Damp
Damp
Damp
Damp
Dry

l )

I 066

1006

7  E l8,"2

263

1020 7 22

9ti7 622

INACCESSIBLE SNOW
INACCESSIBLE SNOW

8  1 51 5 4



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

COTTONWOOD CAIIYON CREEK FLOW & QUALITY

sw-2

Field Measurements
Cond. Dis

01/19/2005 1051
0a$t2m5 1441
03/07/2005 rr44
041t812005 1243
05/24/2@5 925
0612012005 t33l
07n6/2005 913
08/01/2005 t249
09/2U2N5 924
t0/06/2005 | 155
lll07l2m5 1444
12t06t2005 t227
0111012006 1451
02t21t2006 1 108
03/13/2006 t349
04/10/2006 t352
0512312006 t250
06^5t2006 t32l
0712612006 943
08107120f6 l l t4
0912612006 lll8
10/24/2006 1029
1t/t6/2006 1444
1406/2N6 1055
0v0912007 r0l3
0at2/2007 n24
0312012007 t307
04t04t2007 l00l
05t08t2007 1350
06t28/2007 1332
07/16/2W r33l
08/0212007 1340
0912v2M7 I lso
10t26t2007 I 119
11t13t2007 1527
12J1012007 tt4s
01/10/2008 1034
0?/tv2008 11t2
03/2012008 1028
0411712008 t242
05t23t2008 I 106
06t16t2008 l3l0
07108/2N8 I I 14
08/19/2008 t32s
09t29t2008 l2l5
1012v2008 1049
fi^2t2m8 1404
1210812008 I 157
01113t2009 1335
02/18/2009 t2rr
03/25/2009 tts4
04/17/2009 rr24
05/08/2009 l l 12
06/17t2009 1238
07/l0t2009 1346
08t2v2009 I t55
09/08/2009 1300
10t21t2009 t404
1vo9/2009 I 100
ra$/2009 l148

8.32 t0',71

clear30's
cloudy30k
cleu40's
cloudy50!
clea60's
ptcloudyT0's
clearT0's
cloudy60k
clear50's
clear40's
cloudy40k
cloudy20's
clear20's
clear2O's
ptcloudy3O's DO run at lat
clear40's
ptcloudy50k
cloudy60k
sunny80's
clear9O's
clear50's DO run at lat
clear30's
clear30's
clear30's
clear20's
ptcloudy30's
ptcloudy60's
cloudy50's
clea60's
clear80's
cloudy80k
cloudyT0k
clea60's
clear50's
ptcloudy50's
clea20's
ptcloudy2ok
ptcloudy20k
ptcloudy40's
cleu40's
ptcloudy4O's
clear80's
clea80's
clear80's
clear80's
cloudy50k
ptcloudy40's
ptcloudy4O's
cleu30's
clear30's
cloudy30k
cloudy30\
clear60's
cloudy60t
clearS0's
clea70's
clea70's
clea60's
cler40's
clear20's

l 5
22
30
25
400
5 1 6
250
70
z0
22
z l
20
20
1 8
20
30
1 5 0
265
220
70
45
J f

30
t )

l 5
I 8
45
45
45
1 8
I 5
l 4
t 5
l )

t 7
t 7
l 5
t 7
l 5
30
214
54

3 4 8
18 .3
t4.7
22

16 .8
2 l
l 6
l 5

2 7 3
26.67
2 2 3
2 2 7 2
14 28
t2  76
2 1

13.&
12.82
t 1  3 2

8 .71

9.43

821

8 .  l 3

8 1

8 4 3

8 6 9

825

8.52

8.24

8 2 2

1030

) l b

895

881

832

) b /

854

974

946

1003

997

8.28

t0  47

10.97

8.5

8 5

1064

809

834

7 96 1039

8 1 9

s.26

879

8.26

t274

9.8

905

107'l



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

corToNwooD cAllYoN CREEKFLOW & QUALITY

sw-3

Fi€ld Messurements -
Dis.Flow

CPM We8ther

01t19t2005
0210312005
03107t2005
04t18t200s
05/24/2005
06/2012005
0't /1612005
08/01/2005
0912212005
1010612005
1v07/2005
1210612005
0111012006
02t2v2006
03/13/2006
04/10t2006
05/2312006
06/1512006
0712612006
0810712006
09/26/2006
10/24/2006
tt/16/2006
12/06/2006
01/09/2007
02t12/2007
03120t2007
04t04t200'1
05/08/2007
06/281200'7
o'il161200'l
0810212007
09/21/2007
10t26/2007
11t13t2007
121r012007
01/10/2008
02/1112008
03/2012008
04/17t2008
05/23l2008
06/16008

07108/2008
08/19/2008
0912912008
10/21/2008
rv12t2008
t2/0812008
0t/13/2009
02/18/2009
03/2s/2009
04/17/2009
0st08/2009
06lr'il2009
0711012009
0812112009
09/08/2009
t0/21t2009
1U0912009
12i03/2009

l05r l
t441
1 1 5 3
t 2 5 l
941
I  353
921
I 255
952
t204
I 453
t2l l
t459
u 1 5
l 3  5 9
1403
t259
l 4  i 0
I 020
1439
1  l l 7
103?
1448
L l l 2
101  9
1 t29
r 107
l 0 t 0
r  159
l 3 5 l
1 3 1 8
t-r50
l 2 l 8
1  125
1 5 3  I
l  t 5 7
1042
l 1 t 7
r  039
1 253
1 056
I l l0
I  128
I  33?
I  258
l 1 l 0
1420
t226
I 348
t222
r  2 l 3
I  1 3 0
I  120
1258
l  356
t201
1 l  l 4
t4t4
1  109
1203

Dry
Dry
Dry
Dry
4 1 0
953
260
84
2 l
2 l
l 8
Dry
Dry
Dry
Dry
5

l5r i
261
221
'74

20
l 9
l 5

Frozcn
Frozen
Frozcn

Ury

l 0
t 2
l 0
8
5
4
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
5 5
5 4 5
3 l
2 8',7
0 3 1
Prozcn
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

9 5 5

8 2 3

7 3 3

clear30's
cloudy30's
cleu40's
cloudy50's
clear60's
ptcloudyT0's
clearT0's
cloudy60's
clear50's
clear40's
cloudy40's
cloudy20's
clea120's
cleat20's
ptcloudy30's
c1ear40's
ptcloudy50's
cloudy60's
smyE0's
clear90's
clear50's DO m at lat

clear30's
clear30's
clear30's
clear20's
ptcloudy30's
ptcloudy60's
cloudy40's
ptcloudy60's
clear80's
cloudy80's
cloudyT0's
clear50's
clear50's
ptcloudy50's
clear20's
ptcloudy20's
ptcloudy20's
ptcloudy40's
clear40's
ptcloudy40's
clear80's
clear80's
clearS0's
clear80's
cloudy50's
ptcloudy40's
ptcloudy40's
clear30's
clear30's
cloudy30's
cloudy30's
clea160's
cloudy60's
clear80's
clearT0's
clear?0's
clear60's
clear40's
c1ear20's

1 3  7

2 6 5

L6 6 I 2 ' 7

8  t 3
'7 35



PACIFICORP
TECHNICAL SERVICES . IIYDROLOGIC MONITORING

COTTONWOOD CA-ITYON CREEK
@ USGS FLUME

ccc0l

Field Me$ur€ments -- -->
Flov cond'

Dste Time GPM Weather

0111912005
02/03t2005
03/07t2005
0411812005
05/24/2005
06/20/2005
07116/200s
08/01/2005
09/22n005
10/Mt2005
tl/07t2005
t2t06/2005
0l/10/2006
02/21/2006
03t13/2006
04t10/2006
05t23t2006
06/1512006
07/26t2006
08t07t2006
09l26lzw6
10124t2006
1111612006
12/M/2006
01/09/2007
02t12/2007
03t20/2007
04t04t2001
05i08/2007
06128t2007
07/16t2007
08102/2007
09t21/2007
10/26/2007
t1/13t200'1
t2t10t2007
0l/10/2008
02/1112008
03/20t2008
04117t2008
05/23t2008
06/16/2008
07t08/2008
08/1812008
09/29t2008
10/21t2008
1y12t2008
12l08/2008
0y1312009
02/18/2009
03t25/2009
o+tl1tz0g9
05/08/2009
06/17t2009
07/10/2009
08/2112009
09/08t2009
10t21/2009
11t09t2009
tzt03t2009

Dry
Dry
Dry
Dry

Over Capacity
940 9 17
t27
83
2 0  7 7 5
20
21
Dry
Dry
Dry
Dry
33
1 5 5
265 8 33
222
'73

25 8',72
20
1 6

frozcn-no flow
frozcn-no flow
frozcn-no flow

4 1  8 4 6
4 l
43

Damp
Damp
Damp
Dry
Dry
Dry
Dry
Dry
Dry
< 2

1 5 5
54
35
1 0
6 7
4 5
I I
3 5

frozcn-no flow
frozcn-no flow

8
Dry
3
6

t 2 5
4 9
5 1 8
Damp
Damp
fiozen

5 52  1505

9 25 848

cls30's
cloudy30s

clea40's
cloudy50's
clear60's
ptcloudyT0's
clearT0's
cloudy60's
clear50's
cler40's
cloudy40's
cloudy20's
clea20's
cleu20's
ptcloudy30's
clea40's
ptcloudy50's
clear?0's
smy80's
cler9O's
clear50's
clear30's
cleu30's
clear30's
cler2O's
ptcloudy30's
ptcloudy60's
cloudy40's
cleu@'s
clear80's
cloudy80's
cloudyT0's
clea50's
clear50's
ptcloudy50's
clear20's
ptcloudy20's
clear20's
ptcloudy40's
clear40's
clear50's
clear80's
clear80's
clear80's
clearS0's
cloudy50's
ptcloudy40's
ptcloudy4O's
clear30's
clear30's
ptcloudy30's
ctoudy30's
clear60's
cloudy60's
cleu80's
clearT0's
clearT0's
clear60's
clear40's
cleu20's

t056
1444
1 1 5 0
1248
935
l34 l
9t7
t25l
939
I  1 5 9
t448
t234
t456
t1 ' t2
t354
t35'7
1253
1335
1008
1t32
fiz'1
1033
t446
I  108
101 5
t126
t337
1005
1355
I  338
I  334
1344
l 2 0 l
n 2 1
1529
1 1 5 0
I 037
l l l 4
I  1 3 5
t253
t132
1320
|23
t332
t235
I  100
l 4 l 3
l 2  l 6
t342
1216
t202
I I28
1 1 1 7
1249
I350
1200
t312
1406
I  I 03
I t 5 6

8 9 3

8 4 5

'7 9'7

t 5  3

9 5



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

INDIAN CREEKABOVE CAMP GROUND

ICA

Field Measurements
Flow
GPM

I

l 4 l 0
I  130
t420
1 5  l 0
1140
l 3  l 0
fi45
1045

8.25
8.24
8.34
7 .8
8.77
8.44
8.22
8.03

9.5
9.09
8.9
8.53
8.72

cloudy30's
cloudy30's
cloudy20's
clear30's
clear30's
clear40's
clear60's
clear4O's

Cond. Dis.

10t30t2002
t1/1u2003
t2/08/2004
t011912005
10t26t2006
1010812007
10t09t2008
10t07t2009

65
27
150
3 1 8
359
74
141
125

2 .1
1 6
8.4
5 .  t

10.2
6.8
4 .1

483
493
) t 3

488
456
488
.+t-J

506



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

INDIAN CREEK BELOW CROSS OVER ROAI)

ICB

Field Measurements
Dis.Flow

GPM Weather Comments

r0t30t2002
tUtv2003
12/08/2004
10/19/2005
r0t26t2006
10t08t2007
l0/09/2008
10/07t2009

136
56
213
607
481
148.6
223.8
268

cloudy30's
cloudy30's
cloudy20's
clear30's
clear30's
clear40's
clear60's
clear40's

1357
1319
743
l33s
1228
1420
1 3 1 0
1200

3.8
1 .2
0.3
7 .1
3 .5
8 . 1
7.8
1.  I

8.2r
8 .13
7.94
8.36
8.79
8 .61
8.43
8.38

9.4
8.79
10.7
8 .8
6.7

432
+ z t

490
3 8 1
465
458
440
446



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

INDIAN CREEK DITCH ABOVE CROSS OVER ROAD

ICD

Field Measurements

Date Time
Flow
GPM Weather Comments

l0/30/2002
tr/rr/2003
12/08/2004
10/19/200s
t0/26/2006
t0/08/2007
l0/09/2008
r0t07t2009

t2
) 1

No Flow
9 l
d )

22
1 5

cloudy30's
cloudy30's
cloudy20's
clear30's
clear30's
clear40's
clear60's
clear40's

1350
1255
1420
1416
1248
1400
1230
1 130

4 . 1
1 .2

8.28
8.21

740
624

674
663

590
646

8.6
5.5
14.9
I  1 . 8
4.5

7.95
8.79
8.29
8.34
7.9

9
1 l
l 1
7

-



PACIFICORP
TECIINICALSERVICES.I{YDROLOGICMONITORING

INDIAN CREEKFLUME BELOW CAMP GROUND

ICF

Field Measurements
Dis.Flow

GPM
Cond,

Time Ox Weather Comments
Date

t012412002 1120
l1/rl/2003 1210
1210812004 1420
10/19/2005 1s2s
10/2612006 1202
1010812007 1335
1010912008 1210
1010'712009 110s

snow30's
cloudy30's
cloudy20's
clear30's
clear30's
clear40's
clear60's
clear40's

checked w/90o vnotchl 57 g
305
433
539
668
986
410.7
693
655

8.42
8.34
8.34
8.25

8.64
9.67
9,4
7.71

500
4'74
445
4',tl



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

UN.NAMED DRAINACE OFF STRAIGHT CA-I\IYON CREEK

Time T

Field Measurements
Flow
GPM

T-19

Cond. Dis.

01/19/2005
02/03/200s
03/01t200s
04/18/2005
05/24t2005
06/20/2005
01t16t2005
08/01/2005
09/22J2005
I 0/06/2005
11t07t2005
lU06t200s
01/10t2006
02J21/2006
03/13t2006
04/10t2006
05/21t2006
06/15t2006
07/26/2006
08/0712006
09/26/2006
ro/24/2006
rr/16/2006
1U04/2006
0I/08/2007
ou1u2007
03/20/2007
04/04t2007
05/07t2001
06/28/2001
01/16t2007
08/0?t2007
09/21t2007
t0/26/2007
rr/13t2007
t2/10/2007
01/10/2008
0?/11/2008
03t20t2008
04/17/2008
05/23t2008
06/16t2008
07108/2008
08/19t2008
09/29/2008
t0/21/2008
rv142008
1u08t2008
01^3t2009
0?/18/2009
03/2512009
04/17t2009
05/08/2009
06/17/2009
07t'tu2009
08/21/2009
09/08/2009
t0t2l/2009
11/09t2009
1?,03t2009

20
20
30
40
95
t46
l 0 l
EO

1 7 2

6 )

Frozcn
Frozcn
Frozen

30
200
'70

250
125
1 5 0
25
25
25

Frozcn
Frozcn

20
t20
125
1 3 5
40

206
35
20
20
3 l
20

F rozcn
Frozcn
n 9 5
30
95
65

3 3 8
l 0  2
l 3

214
2 6 2
2',7 85

23
2 1  4
2 5 s
26 79
51  99
342
8 l s
7 2
8 4 2
t3  73
1 6  2 5
t2  11

I 028
l 4 l 8
| 041
t240
8 1 3
l l t 3
800
1 0 1 0
749
953
1334
l04 t
1333
I 007
t25'1
1256
l 3 l 0
r  109
)037
l  501
I 009
925
l  455
l  350
l l l 0
l l 3 E
1057
| 306
t424
l  107
I  1 3 9
t 136
938
l 0 l 3
t42',7
932
I 002
r052
908
|  1t2
t024
941
9 1 0
|27
r 105
935
123'7
r008
I  150
1 0 1 5
945
941
951
l 0 l 3
1207
l 0 l 5
l 052
1242
936
945

1 5 2

9 6 6

, t '74

t  t 46

743

684

9 7 2

Weather

clear30's
cloudy30's
cleat40's
cloudy50's
cleat60's
ptcloudyT0's
clearT0's
cloudy60's
clear40's
clea40's
cloudy4O's
cloudy20's
cleu20's
cler2O's
ptcloudy30's DOuatlab
cleil40's
ptcloudy50's
cloudy60's
sunny80's
clear90's
cleat50's DOruatlab
cler30's
cleat30's
clen2j's
cleu20's
ptcloudy30's
ptcloudy60h
cloudy40's
cle160's
cle180's
cloudy80's
cloudyT0's
clem50's
clem50's
ptcloudy50's
cloudy20's
cletr20's
cloudy20's
ptcloudy4o's
clear40's
ptcloudy40's
clem80's
cleu80's
clea?0's
cleil80's
cloudy4o's
cloudy4o's
ptcloudy40's
cleu30's
clea30's
cloudy30's
cloudy30's
cler60's
cloudy60's
clear80's
cleil70's
cleil70's
cleil60's
clem30's
cleml0's

l 0  8

E33

804

7 4t3

8 3

8 5 5

l E  5

9 5

0 2

2 6

l  1 3 0

1213

I  5 1 3

t572

I 080

924

I  1 8 0

1450

t 2 2 0

l L 3 2

1 56E

I 690

9 0 9

1 4 2

9 0 4

t I 1 2

1 2  3

til

r 0 3

0.4
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PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONITORING

WASTE ROCK DISPOSAL WELLS DATA

DEERCREEK
DCWRl

WILBERG\COTTONWOOD
wcwRl
cwwRl

* Collar
Elevation 6313.4

Elevations Adjusted l2l90
6774.5

Date Reading Level Date Reading Level

06t03t2004
0910912004
12t14t2004
03t21t200s
06122t200s
09123t2005
12/13/2005
03fi4t2006
06t22t2006
09t27 t2006
r2t07 t2006
03126t2007
06129t2007
09119t2007
12105t2007
03/24t2008
06/1 8/2008
09t23t2008
t2t04t2008
03t24t2009
06t1812009
09t09t2009
12t02t2009

-7.3 6306.1
-8.6 6304.8
-s.0 6308.4
-4.4 6309.0
-3.6 6309.8
-8.0 6305.4
-5.9 6307.5
-7.t  6306.3
-5.6 6307.8
-7.6 6305.8
-9.0 6304.4
-9.9 6303.5
-9.3 6304.1

- 10.0 6303.4
-10.9 6302.5
-8.5 6304.9
-  10 .1  6303.3
- 1 1 . 5  6 3 0 1 . 9
- 10.3 6303.1
-11.43 6301.97
-11.8  6301.6
-12.5',7 6300.83
-13.s 6299.9

0310'71200s
06t20/2005
09t22t200s
12106t2005
0343t2006
06,L5t2006
09/26/2006
12t0612006
03t20t2007
06t2812007
09t2U2007
12/L0t2007
03t20t2008
06tr612008
09t30t2008
t2/08/2008
03t2st2009
06tr7 t2009
09t08t2009
12t03t2009

-48.72 6725.8
-46.26 6728.2
-47.3 6727.2
-49.62 6724.9
-50.45 6724.1
-50.28 6724.2
-51.82 6722.7
-44.0s 6730.5
-46.5 6728.0
-s0.23 6724.3
-52.s2 6722.0

-s3 6721.5
-52.8 6721.7
-52.2 6722.3
-52.58 67219
-53.5 6721.0
-53.s7 6',120.93
-53.4 6721.1

-54.03 6720.47
-55.5 6719



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

Sediment Pond Analysis

Wilberg Mine
Permit # 0022896-003A

GPM TemP. (C) Weather Comments

0t/09t2001
02/05/2001
03/20t2001

April-Dec,200l
Jan-Dec.2002
Jan-Dec.2003
Jan-Dec.2004
Jan-Dec.2005
Jan-Dec.2006
Jan-Dec.2007
Jan-Dec.2008
Jan-Dec.2009

1405
1 6 1 0
t325

) \
) \

1 9
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge

I
0
)

cloudy30's
sunny30rs
sunny50's



PACIFICORP
TECHNICAL SERVICES - IIYDROLOGIC MONITORING

WILBERG MINE - MILLER CANYON

PERMIT # OO2289GOO4A

Miller CanYon Brerkout
(MILLER)

Quality 
Quantit]

Temp.

0l/0612005 951
02121|12005 t220
0312712005 

'1000

04/05/2005 1330
05109/2005 845
0612312005 930
o7/101200s 1006
08/29l200s 920
09i t712005 1345
t0/t0/2005 t324
1110812005 ll23
12/04/2005 1247
0r/10i2006 1500
02/2112006 l23l
03/1312006 1350
0411012006 1348
0s12312006 1301
06/15/2006 t430
07/26/2006 1028
08/0712006 1443
0912612006 ll40
10t2412006 1022
I l/l 6/2006 1450
1210612006 I I 15
011t512007 | 300
02t02/2007 920
031201200'l l02l
0411012007 1430
0512512007 854
06/10/2001 831
D1ltzl2D07 920
08/03/2007 1206
0912112007 1346
t01t712007 1302
|1t812007 1000
\2lo5l2oo'l I 145
0l/04/2008 l04s
0210612008 ll30
03/05/2008 I 100
04/01/2008 l02s
05i01/2008 930
0610212008 1040
0110t12008 1125
08/05/2008 1025
09/02/2008 1430
10/02/2008 1040
ll/0612008 l4t5
t210212008 1500
0t/06/2009 1500
02/0212009 ll35
03/02/2009 t035
0410212009 lll0
0s/04/2009 1350
06/0112009 1040
0710612009 1200
08103/2009 l4l5
09/0912009 t045
1010512009 l32s
1 l/03i2009 1350
1210217009 1035

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

January 2005 No Discharge

February No Dscharge

March No Discharge

April No Discharge

May No Discharge

June
July

No Discharge
No Disoharge

Augusl No Discharge

September No Discharge

October No Discharge

November NoDiscbarge

December No Discharge

January 2006 No Discharge

February No Discharge

March No Dischuge

April No Dscharge

t"iny No Discharge

June No Discharge

JulY No Discharge

August No Discharge

September No Discharge

October No Discharge

November No Discharge

December No Discharge

January 2001 No Discharge

February No Discharge

March No Discharge

April No Discharge

May No Discharge

June No Dischatge

July No Discharge

Augusl No Discharge

September No Discharge

October No Discharge

November No Discharge

December No Discharge

January 2008 No Discharge

February No Discharge

March No Discharge

April
May
June
JulY

No Discharge
No Discharge
No Discharge
No Discharge

Augusl NoDischarge

September No Discharge

October No Discharge

November No Discharge

December No Discharge

Janury 2009 No Discharge

February No Discbarge

March No Discharge

April No Discharge

May No Discharge

June No Discharge

July No Discharge

Augusl No Discharge

September No Discharge

October NoDiscbarge

November No Discharge

December No Discharge



PACIFICORP
TECHNICAL SERVICES - HYDROLOGIC MONIT(

WILBERG MINE - GRIMES WASH

PERMIT # OO2269GOOTA
rwMDOl)

TMA Dltchrrge to Cottonw@d Crnyon Creek

UPDES 001 Trarcferred to TMA - June 2001

Qudity
Temp.

ot/t2/2005 1106
0l/19/2005 930
0212t/2005 1442
03/21/200s 1600
0411412005 1400
05/16/2005 1610
05125/2005 921
06/05/2005
0712212005 I 130
0'il2?t2s05 lz2g
08/09/2005 1220
08/31/2005 92',1
0910612005 945
l0/05/200s 94'7
ll lo112005 1354
il/30/2005 92',1
12/t4/2005 1500
0l/26i2006 1530
02/08/2006 952
03/30/2006 t4l5
04A't/2006 1020
05/08/2006 1340
05/1012006 921
06/21/2006 944
0'1/1312006 t459
08/t0/2006 1054
09/t312006 900
10/1212006 1030
|t0r/2006 939
12105/2006 1430
ot/to/2007 l4l0
mlo6l2001 l45s
o3/061200't ll20
03/28/200? 9s5
04/0412007 I 140
05/1 6/200? 13 I 0
06/0512007 1400
011031200'1 1ll5
08/t312007 1340
09/05/200? 1415
09A8/2007 810
toto2/200't 1400
11101/2007 t320
t2lo4/200'l ll20
0t/0412008 1045
02t0612008 I 130
03/0512008 I 100
04/0112008 1025
05/01/2008 930
06/0212008 1040
01t01/2008 1325
08/05/2008 1025
09102/2008 1430
'10/02/2008 1040
11106/2008 l4l5
t2lo2/2008 1500
ov06/2009 1500
02/02/2009 I 135
o3to2/2009 1035
o4lo2/2009 1 I l0
0s/0412009 1350
06/0112009 1040
07/06/2009 1200
08103/2009 l4l5
09109/2009 1045
t0to5/2009 1325
rt/0312009 1350
t2/0212009 1035

9
1 4 6
l9

1 4 6
t 4 6
23 ' t
1 4 6

t0'l
9', l
1 0 4
l 0 t
10 ,5
10,?
l 3  3

State smpliog

State smpling

No smples takm for Jue

State smpling

State smpling

State smpling

State smpliag

State smpting

State smpling

GPD and total galloN corected

V05 through l2l09

t4.6 12.9
1 4 6  1 0 9
t4.4 l0 5
1 4 6  1 0 4
1 4 7  l l 5
4 3  9 , 9
r4't l0 4
2 3 ' t  9 9
t 4 ' 1  l 0  2
t4't l0 2
t 2 6  9 8
1 4 6  1 0 6
14 6  10 ,4
t4  6  10 ,5
126 8  5
12.6 l0 4
1 4 6  t o 7
1 4 6  l o E
146 lo2
t26  l0  5
t 2 6  9 5
126 l0  4
1 2 6  l l 5
2 5 . 6  l l 5
2 3 . 6  l l 4
2J .6  l0  I
2 6 t  l l 5
2 3 6  I l 3
2 6 t  1 1 6
2 1 2  1 1 2
2 t 2  1 1 6
2 1 6  l l 5
2 3 6  1 0 4
167 l l
12  6  10 ,3
3 l , 3  1 2 1
2 6 1 4  l t 4
3 1 3 7  1 3 3
1 8 9 6  1 0 8
2126 l0
t264 Il
23.66 I I
2126 l l
23 66 t2
16 '75  12
2 3 6 6  l l
t6 '75  I  I
2 3 6 6  1 l
1 8 9 6  l l
1264 l l
26 t4  I l
16.75 11
23 66 l0
26 14  12
23 66 12
2 6 1 4  l l
18  96  t2
t264 I l
2 6 t 4  l l
23  66  11



PACIFICORP
TECHNICAL SERVICES - ITYDROLOGIC MONITORINC

Sediment Pond Analysis

D€er Creek
P€rmit # 002360+001

GpM Tenp, ('C) 1ysa11s1 Comments

0t/t2/2005 1500 E0
0l/19/2005 825 9l
02/2t/200s l52E 79
03/2t/200s 1500 I l
04/1412005 lsl0 '7

0s/16/200s 1432 s4
0s/2s/2005 825 4s
0'7/21/200s t42E 15
07/27/2005 I 105 15
0E/302005 t320 20
08/31/2005 823 20
09/06/2005 1030 20
t0/o5/2005 839 13
ll/0'7/2005 I 130 38
tt/30/2005 E26 38
12/13/2006 no flow
0t/26t2006 1424 3l
02/08i2006 837 34
03/30/2006 no flow
04/18/2006 950 97
05/08/2006 1340 15
05/1012006 820 54
06/2t/2006 820 s4
07/t3/2006 ts47 25
0712012006 ts26 34
08/10/2006 900 54
o91t312006 800 42
l0lt2/2006 1250 166
rt/01/2006 83r 54
t2/o5/2006 1520 '79

ot/1ot2007 1040 20
02/06/200'7 1345 42
03/06/200'7 930 s4
03t2Bt2o0't E50 54
o4/04/200't 950 54
05/16/2007 no dischargc
06/05/2007 no discharge
01/0312007 1025 34
08113/2007 I 100 4s
09/05t2007 tt2s 22
o9^8t2007 900 25
10/02/2007 l l3s 25
n/01/200'7 lslo 3l
|/20/2007 750
ll/24/2007 '730

l2/041200't 1025 20
0r/04/2008 9s0 54
02/o6n008 1000 38
03/05/2008 950 t7
04/01/2008 850 I I
05/0 l/2008 I 055 3 I
06/02/2008 1430 69
01/0t/20o8 915 dry
08/05/2008 915 4s
o9/o2/200E 1340 59
t0/o2/2008 1000 dry
I l/06/200E I 105 dry
12t02/2008 l4l0 42
0l/06/2009 1420 no discharge
0402/2009 l0l5 41 5
03/02/2009 945 342
04t02t2009 955 53 9
0s/M/2009 1050 37 7
06/01/2009 910 no discharge
01/0s/2009 lll0 38
08/0312009 1025 no discharge
09t09/2009 945 2s
10to5t2009 950 llE
ll/03/2009 900 no discharge
12/02/2009 940 no discharge

l l
l l
l '7
l 6
l 3
l t
t 2
8
5
4

2
2

t 4 5
1 7  1
1 5  E
1 0 8
8 0
5 0

5 8
3 9
4 0
4 3
4 6
'7 1
l t 2

t5'7
t 2 ' 7

5.3

4 1

1 1 s
1 3  5

l 5

sunny30's
sunny30's
cloudy30's
sunny40's
sunny50's
cloudy60's
clea160's
sunnyE0's
sunnyT0's
sunnyT0's
sunnyT0's
ptcloudyT0's
clear40's
cloudy40's

Statc sampling

No samplcs takcn in Junc

Statc sampling

S tatc sampL ng

Statc samplinB

State sampling

Statc samphng

State sampling

ptcloudy30's Statesampling

7
1 l
9
t 2
t 4
l 4
l 4
l l
8
3
4
5

5 5
5 . 3
5 9
' 7 0

cloudy30's
clear20's

ptcloudy40's
sunny60's
clear60's
suny60's
sunnyE0's
sunny80's
sunnyT0's
clear50's
sunny50's
ptcloudy30's Statesampling

clear30's
clear20's
ptcloudy30's
ptcloudy60's
clear40's
cloudy40's
clear60's
clearT0's
cloudy80's
cloudy60's
clear60's
clear60's
clmr50's
ptcloudy50's
cloudy50's
clear40's
cloudy30's

clearl0's
ptctoudy2o's
clear20's
clearT0's
clearS0's
clear80's
ptcloudyT0's
ptcloudy60's
ptcloudyT0's
ptcloudy40's
cloudy 20's
clear 30's
clear 40's
clear 40's
ptcloudy 50's
cleu 65
clear 75
clear 80's

Tss only
Tss only

State sampling

Clcaning pond

Not up to dlschargc level, sincc pond clcaning

State sampling

clcaning pond

pond filling from clcan wo.k completed in Noveml

l 3
7 clear 40's

clear 40's
clea 20's



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC

DEER CREEK MINE / DISCHARGE

PERMIT # 0023604-002
(DCD)
QualitY

Temp.

Date Time GPM fq Comments

0Ur212005 t430
0vr9t2005 842
02123/2005 1409
o1122t2005 1004
04/14/2005 1456
05/16/2005 1500
05t25t2005 825
06/05/2005
0712512005 1444
0712712005 t't20
08/09/2005 14ts
08/31/2005 833
09/06/2005 1045
t0/06/2005 r530
lll07l200s r l r0
l2/13t2005 l4t5
0v2612006 1445
0210812006 85 r
03t30t2006 1500
04/25/2006 1000
05/08/2006 lsos
05/t0/2006
0612U2006 832
0711412006 906
08/10/2006 t440
0911412006 l3s5
t0/1212006 t235
ru0il2006 843
t2t05/2006 1547
0t/t0/2007 l 100
02/06/200't 1400
0310612001 950
04t04t200'7 t0l0
051161200'1 1040
0610512007 1000
0'il031200't 1000
081t312007 1035
09t05/2007 1045
09/18/2007 920
t0/0t/2007 r350
n/0t/2007 1450
1210412007 l0l0
0v0412008 930
0210612008 1020
03/05/2008 925
04/01/2008 830
05i01i2008 1030
06/02/2008 l4l0
0710112008 840
08/05/2008 84s
0910212008 l 3 l5

738 14.8
476 13  9
620 13.5
'75 12.8
30 t3.7
5 3 0  l 3 . l
5 0  1 3  I
587 13 .3
'15 13
183 12.56
'75  13 .1
7 5  l 3 . l
163 13.2

no discharge
75 12.12
160 13  4
257 13 .6
232 t0;7
404 t3.4
393 I 1.8
392 l3. l
264 t 3.5
290 14.2
29t 13.6
28'7 14 I
248 14.3
361 t4 .9
240 14.2
653 l5. l
272 14.7
I  19  t2 .7
230 t4 4
1780 12.5
1 3 5 0  t 5  2
1790 I 1.9
205 tl.z
630 12
1830 t4
l 5 t  1 4
441 15
438 l4
848 15
833 t4

State sampling

State sampling
No samples taken for June

State sampling

Filling high pressure water tank.

State sampling

76
683
674
669

658.3
60
63

13.2
12.03

I J

13.6
14.4
13.7
t2 .9



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC

DEER CREEK MINE / DISCIIARGE

PERMTT #0023604402
(DcD)
QualitY

Temp.
Date Time cpM fC)

10t0212008 940
I 1/06/2008 1050
12/02/2008 t350
0v06t2009 1405
02/02t2009 1035
03t02t2009 925
04/02/2009 9s5
05104/2009 1050
06/0t/2009 910
0'7/06t2009 l04s
08/03t2009 1025
09109t2009 945
t0t05t2009 950
rv03t2009 900
12t02t2009 940

82
5 2 5

706
490
540

602
328
1 5 0
685
361
l l 0
339
566
J J J

544

l 3
I J

t 4
l 3
l 2
n
t2
l 4
t 4
1 4
l 5
l 5
t 4
l 3
l 1



Prepared by  Energy  wesE -  ceo logy  93 / jO/20 f i

DEER CREEK MINE DISCHARGE
2009 Calendar Year

Jan 2009
Feb
Mar
Ap.
May
Jun
Jul
Aug
sep
Oct
Nov
Dec 2009

TOTAL

Total Gallons

23,287,76s
33,027,968
45,610,52s
3r,695,232
28,609,964
38,921,08s
39,3 12,630
46,288,527
58,021,5E8
54,1 16,300
47,0u,208
49,382,565

495,338,357

GPD

751,218
r,r  79,570
r,47t,301
1,056,508
922,902

1,297,310
1,268,149
l ,493,178
1,934,053
1,745,687
1,s68,807
1,592,986

1,357,097

ACRE FT.

71.47
101 .37
139.99
97.28
87.81
l  19.45
120.66
142.01
178.08
r 66.09
r44.44
151 .56

1520,26

DEERCREEKMINE
DISCHARGE

DEERCR-EEK
DRAINAGE
ACRE T'T.

71.47
101 .37
139.99
97.28
87.81
119.45
120.66
142.01
178.08
r66.09
144.44
151.56

1520,26

HUNTINGTONPOWER
PLANT

ACRE FT.

0.00
l .09
0.89
0.07
0 .15
4.67
t . 7 l
0.98
0.05
1.25
t . t z
0.s5

12.47

2009waterYear&dcaf  endaryear  x f  s



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

Sediment Pond Analysis

Trail Mountain Mine
Permit # UTG040003-001

GPM Temp. fC) Weather Comments

Jan-Dec.2001
Jan-Dec.2002
Jan-Dec.2003
Ian-Dec.2004
Jan-Dec.2005
Jan-Dec.2006
Jan-Dec.2007
Jan-Dec.2008
Jan-Dec.2009

No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge
No Discharge



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

TRAIL MOUNTAIN MINE - COTTONWOOD CANYON
PERMIT # UTGO4OOO3-OO2

(TRAIL MOUNTAIN MII\IE DISCHARGE to COTTONWOOD CANYON CREEK)

Quality
Temp.

Date Time cpM fCl Comments Month

Quantity

Gallons/day

02/22t200r
02t26t2001
03t20t2001
041041200r
04/17/200r
05/08/2001
June-Dec-01

2002
2003
2004
200s
2006
2007
2008
2009

1040
1005
1415
1045
850
940

400
520
300
360
500
340
0
0
0
0
0
0
0
0
0

t0.7
7.9
l  1 .6
8.7
8.3
10.4

NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED
NO DISCHARGE MINE SEALED



PACIFICORP
TECHNICAL SERVICES . HYDROLOGIC MONITORING

DEER CRDEK IN-MINE QUALTIY & LONG TERM FLOW

QUALITY
Time Tem ("c)

LONG TERM FLOW
(GPM)

Site #l Site #2

03t30t200s
03t30t2005
0612212005
06/02/2005
10/05t2005
1010s1200s
12/20t2005
1212012005
03t22t2006
0312212006
06t20t2006
06t20t2006
10t27t2006
10t27t2006
r2t20t2006
1212012006
03t27t2007
03t27t2007
06/26/2007
06/26t2007
09t20t2007
09t20t2007
1211312007
1211312007

0611812008
06/1 8/2008
09/23t2008
09t23t2008
12/15t2008
1211512008
03t31t2009
03t3U2009
0611812009
06/t8t2009
09123/2009
09t23t2009
t2t14t2009
12t14t2009

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N..MAIN E

TW-10
MAINN.-MAIN E

TW-10
MAIN N.-MAIN E

TW-r0
MAIN N..MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAIN N..MAIN E

TW-10
MAIN N.-MAIN E

TW-10
MAINN.-MAIN E

TW-10
MAINN.-MAIN E

TW-10
MAINN.-MAIN E

TW-10
MAIN N.-MATN E

Site #1
Site #2

930
945
I 305
t32s
I 035
I  055
I 045
I  100
940
r000
935
9 1 5
t2t5
t230
950
l 005
9 1 0
930
t203
t220
I  140
t215
I 000
I  030

I 056
I 028
t157
t121
r 355
l J l )

l 000
930
t226
I  153
t210
t245
I 050
1020

7.r
) 4

7. r
7.4
7 .1
6.7
7 .1
z . J

8 .1
3 .5
7.8
7.7
7.6
6.8
6.9
2.2
6.9
3 .6
7 .1
7 .1
7.2
7.6
7.4
2 .1

1 . 8

3.74
0.23
6.7
0.38
4 ) )

0.42
3 . 1 6
0.41

5
0.21
5.08
0.24
3 .7
0.23
2.9'7
0.23
2.7
0.4'7
2.8
0 .19
2.45
0.42

2.22
n )
3.53
0 .18
z - J

0 .17
z . J

0.21
2.22
0.23
2.4
0.2
2.22
0 .18

6.7
6.3

,|

7
6.9
1 . 7
6.9
1 . 9
7.2
7 .1
7.6
6.9
6.9
t . 4

Main North-Main East
3rd North XC-65 2R. TW-l0
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PACIFICORP
ENERGYWEST

HYDROLOGIC MOMTORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE

ANd TTTAIL MOUNTAIN MINES

I. MONITORING LOCATIONS

Surface Water Hydrolog:F (refer to Deer Creek, TWilberg/Cottonwood, Des-
Bee-Dove Mine: Volume 9 Map HM-l, Deer Creek Volume 12 R645-301-700:
Hydrologic Monitoring Map MFS1851D Mill Fork I-ease for East Mountain
locations listed below / Trail Mountain Mine: Volume 3 Plate 7-1 and PlateT-2
for Trail Mountain locations listed below)

l. Cottonwood Creek Drainage System
Cofronwood Canyon Creek (refer to Deer Creek,
Wilberg/Cottonwood, Des-Bee-Dove Mine: Volume 9 Map HM-l
or Trail Mountain Mne Permit Volume 3 Plate 7-1)
(l) SW-l - Above Trail Mtn. Mine

(Approximately 5000 feet upstream from the inlet culvert
for the disturbed area.) 2l5O feet South, 2000 feet East of
the Northwest corner of Section 24, Township l'7 South,
Range 6 East.

(2) SW-2 - Below Trail Mtn. Mine
(Approximately 2ffi feet downstream from the outlet culvert
for the disturbed area.) 1300 feet South, 1750 feet West of
the Northeast corner of Section 25, Township 17 South,
Range 6 East,
CCC01 - USGS Flume:
(Approximately 7800 feet downstream from the outlet
culvert for the disturbed area.)1500 feet North, 200 feet East
of the Southwest corner of Section 31, Township 17 South,
Range 7 East.
SW-3 - Below Trail Mtn. Mine
(Approximately 3800 feet above confluence with Straight
canyon) 2400 feet south, 2400 feet East of the Northeast
corner of Section 6, Township 18 South, Range 6 East.

A.

(3)

(4)

Appendix A
It ' lc*EPr)f.:: ' .- ^;

September 2406
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PACIFICORP
ENERGYWEST

I{YDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE

ANd TRAIL MOUNTAIN MINES

b. IJnnamed, Drainage off Straight Canyon (refer to Trail Mountain
Mine Permit Volume 3Plate7-l)
(1) r-le

(Approximately 200 feet upstream from the from confluence
with Straight Canyon) 2500 feet South, 1 100 feet East of the
Northeast corner of Section 3, Township 18 South, Range 6
East.

c. Grimes Wash (referto DeerCrerk, Wilberg/Cottonwood, Des-Bee-
Dove Mne: Volume 9 Map HM-l)
(1) GIVRO1 - Right Fork:

(Approximately 1500 feet upstream from the inlet culvert
for the disturbed area.) 550 feet North, 1500 feet West of the
Southwest corner of Section2Z,Township L7 South, Range
7 East.

(2) G}VRO2 - I-eft Fork:
(Approximately 50 feet upstrearn from the inlet culvert for
the disturbed area.) 200 feet South, 2350 feet East of the
Northwest corner of Section 27, Township 17 South, Range
7 East.

(3) GWR03 - Below the rnine:
(Approximately 500 feet downstream from the outlet culvert
below the disturbed area.) 1770 feet South, 1820 feet \Mest
of the Northeast corner of Section 2T,Township 17 South,
Range 7 East.

d. Indian Creek (refer to Deer Creek Volume 12 R645-301-700:
Hydrologic Monitoring Map MFS 1 85 lD)
(1) ICA - Indian Creek Above

(Approximately 2500 feet northwest of the Mill Fork permit

boundary) 400 feet North, 2350 feet West of the Southwest
corner of Section 3, Township 16 South, Range 6 East.

(2) ICF - Indian Creek Flume
(Approximately 2100 feet west of the Mill Fork permit

boundary) 300 feet North, 3400 feet TVest of the Southwest
corner of Section 10, Township 16 South, Range 6 East.

September 2ffi6 Appendix A
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PACIFICORP
ENERGYWEST

TIYDROLOGIC MOMTORING PROGRAI\4
DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE

ANd TRAIL MOI.JNTAIN MINES

(3) ICD - tndian Creek Ditch
(Approximately 1600 feet west of the Mill Fork permit
boundary, irrigation ditch for Upper Joes Valley) 240 feet
North, 2850 feet West of the Southwest corner of Section
15, Township 16 South, Range 6 East.

(4) ICB - Indian Creek Below
(Approximately 3700 feet west of the Mill Fork permit
boundary, junction of Indian Creek and FDR040) 70 feet
North, 120 feet'West of the Southwest corner of Section 16,
Township 16 South, Range 6 East-

Huntington Creek Drainage System
Huntington Creek(refer to Deer Creek, rWilberg/Cottonwood, Des-
Bee-Dove Mne: Volume 9 MaP HM-l)
(1) HCC01 - Above Deer Creek Confluence:

1400 feet norttr ,22m feet west of the southeast corner of
Section 36, Township 16 South, Range 7 East.

(2) HCC02 - Below Deer Creek Confluence:
300 feet north, 300 feet west of the southwest corner of
Section 31, Township 16 South, Range 8 East.

(3) HCC03 - Below Huntington Power Plant:
2500 feet north, 1500 feet east of the southeast corner of
Section 6, Township 17 South, Range 8 East.

(4) HCC04 - @ Research Farrt*
800 feet north, 200 feet east of the southwest corner of
Section 5, Township 17 South, Range 8 East.
*Not listed on maP due to scale.

Deer Creek (refer to Deer Creek, Vflilberg/Cottonwood, Des-Bee-
Dove Mne: Volume 9 Map HM-l)
(1) DCROI - Above the mine:

(Approximately 600 feet upstream from the mine facility.)
200 feet North, 800 feet 

'West 
of the Southeast corner of

Section 10, Township 17 South, Range 7 East.

a.

b.

Appendix A
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? PACIFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

(2) DCR04 - Near Ctl0z Belt Intersection:
(Approximately 5,000 feet downstream from the mine
facility.) 300 feet North, 2000 feet East of the Southeast
corner of Section 2, Township 17 South, Range 7 East.

(3) DCR06 - @ Huntington Creek Confluence:
(Approximately 15,000 feet downstream from the facility)
1400 feet north, 1100 feet east of the southeast corner of
Section 36, Township 16 South, Range 7 East.

c. Meetinghouse Canyon - South Fork (refer to Deer Creek,
Wilberg/Cottonwood, Des-Bee-Dove Mine: Volume 9 Map HM-l)

(Approximately 200 feet upstream from the north and south
convergence.) 800 feet North, 1500 feet East of the
Southwest corner of Section 35, Township 16 South, Range
7 East.

d. Rilde Canyon (refer to Deer Creek, Wilberg/Cottonwood, Des-
Bee-Dove Mne: Volume 9 MaP HM-l)
(1) RCF-I - Rilda Canyon - Right Fork:

(Approximately 4000 feet upstream from the Right and I-eft
fork convergence.) 400 feet South, 200 feet West of the
Northeast corner of Section 30, Township 16 South, Range
7 East.

(2) RCLFI - Rilda Canyon - I-eft Fork, below Rilda Canyon
Portals: (Approximately 200 feet upstream from the Right
and Irft fork convergence.) 24W feet North, 2100 feet
west of the southeast corner of section 29,Township 16
South, Range 7 East.

(3) RCIJ2 - Rilda Canyon - Irft Fork, above Rilda canyon
Portals: (Approximately 1600 feet upstream from the Right
and Irft fork convergence.) 1600 feet North ,2300 feet West
of the Southwest corner of Section 29,Township 16 South,
Range 7 East.

(4) RCF2 - Rilda Canyon - Above NEWUA springs: 2500 feet
South, 400 feet West of the Northeast corner of Section 29,
Township 16 South, Range 7 East.

Appendix A

lr*c*i1F*,*ATrti
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Q PACIFICORP
ENERGYWEST

HYDROLOGIC MOMTORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE

ANd TRAIL MOIJNTAIN MINES

(5) RCF3 - Rilda Canyon - Below NEWLTA springs: 2550 feet
South, 1000 feet East of the Northeast corner of Section 28,
Township 16 South, Range 7 East.

(6) RCW4 - Rilda Canyon: (Approximately 1000feet upstream
from the confluence with Huntington Creek.) 850 feet
North, 1900 feet West of the Southeast corner of Section 26,
Township 16 South, Range 7 East.

e. Mill Fork Canyon (refer to Deer Creek Volume I 2 R645-301-700:
Hydrologic Monitoring Map MFS 1 851D)
(l) MFA01 - Mill Fork Canyon - Above Old Mine:

(Approximately 2000 feet above old mine portals @ end of
USFS development road.) 100 feet Norttr, 1500 feetWest of
the Southeast corner of Section 17, Township 16 South,
Range 7 East.

(2) MFB02 - Mill Fork Canyon - Above Huntington Creek
Confluence: (Approximately 200 feet above confluence with
Huntington Creek @ culven outfall.) 100 feet South, 1900
feet East of the Northwest corner of Section 22, Township
16 South, Range 7 East.

(3) MFU03 - Mill Fork Canyon - Above Mill Fork Fault
Crossing: (Approximately 700 feet upstream of projected
Mill Fork Fault crossing) 1150 feet North, 1700 feet East of
the Southwest corner of Section I7, Township 16 South,
Range 7 East.

3. Reclamation Monitoring:

#iffiffi#-;'#t#J:ffi lffi ,i::fi lrffi L%ffi ri*T::t'#ll
pond(s).

e

Appendix A
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PACTFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE

ANd TRAIL MOUNTAIN MINES

B. Groundwater Hydrology
1. East Mountain Springs (refer to Deer Creek, WilbergCottonwood, Des-

Bee-Dove Mine Permit : Volume 9 maps HM4 and HM-5)
Burnt Tree *
Elk Spring *
Sheba Springs *
Ted's Tub
79-2
79-t0 *
79-t5
79-23 *
79-24
79-26 *
79-28 (Flag I-ake)
79-29 *
79-32
7g-34
79-35 *
79-38
7940

80-50
82-5r
82-52*
84-56*
S9-60(Alpine Spring)
89-61
89-65
89-66
89-67
89-68
Rilda Canyon-(Meters 2&3)

8041
8043
80-44*
80-46*
8047
8048

* Recession Study Springs @ow August & September)

Trail Mountain Springs (refer to Trail Mountain Mne Permit Volume 3
Plate 7-1)
T-6
T-8
T-9
T-10

T-14
T-15
T-16
T-18 (Oliphant Mine Discharge)

Appendix A
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I PACIFICORP
ENERGYWEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERGICOTTONWOOD, DES -BEE.DOVE

ANd TRAIL MOIJNTAIN MINES

3. East Mountain Springs - Mill Fork Area (refer to Deer Creek Permit
Volume 12 R645-301-700: Hydrologic Monitoring Map MFSI851D)
F}/T.2T6 MFR-30
JV-9 RR-5
rv-34 RR-15
MF.7 RR.23A
MF-10 SPt-26
MF-I9B SPl-29
MF-213 UJV-101
MF-219 UJV-206
MFR.IO UJV.213
EMPOI{D Grants Spring
Little Bear Spring

3. Piezometric Data
a. Surface

(1) Rilda Canyon (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-l)

P1
P5
P6
w
FlyI47

@ Cottonwood Canyon Creek
East Mauntain (refer to Deer Creeh Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM'[)

EM.31
CCCV/-1A
cccw-ls
CCCW.2A
CCCW-3A
CCCTW-3S U
cccw-3s L

September 2006 Appendix A
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PACIFICORP
ENERGYWEST

I{YDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES.BEE-DOVE

ANd TRAIL MOUNTAIN MINES

Trail Mountain (refer to Trail Mountain Mine Permit
Volume 3 Plate 7-I )

TM.1B
TM-3

b. Underground: In-Mne
(1) Deer Creek Mine (Refer to Annual Hydrologic Reports for

Incations : Map HM-2)

4. In-Mine Water Locations
a. Deer Creek Mine (Refer to Annual Hydrologic Reports for

Locations : Map HM-2)
b. Wilberg/Cottonwood Mines (Referto Annual Hydrologic Reports

for Incations : Map HM-3)
c. Trail Mountain Mne (Refer to Annual Hydrologic Reports for

Locations : PLATE 7-3)

Waste Rock Wells (refer to Deer Creek, Wilberg/Cottonwood, Des-Bee-
Dove Mine: Volume 9 Map HM-l)
a. Deer Creek
b. Cottonwood

b.

Appendix A

lf"'iCC'tFe RATES
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C. IIPDES Monitoring Locations
Deer Creek Mine
UPDES UT0023604

001- Sediment Pond
002- Mine Discharge

Des-Bee-Dove Mines
UPDES W@40022

001- Sediment Pond

J
September 2006
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? PACIFICORP
ENERGYWEST

HYDROLOGIC MOMTORING PROGRAM
DEER CREEK, WILB ERG/COTTONWOOD, DES -BEE-DOVE

ANd TRAIL MOIJNTAIN MINES

c. WilherglCofronwood Mines
UPDES UTOO22896
001- Mine Discharge @ Cottonwood Canyon CnvIA)
002- Sediment Pond Discharge @ Cottonwood Canyon
003- Sediment Pond @ Mine Facilities
004- Mine Discharge @ Miller Canyon
005- Sediiment Pond Discharge @ Waste Rock Site

d. Trail Mountain Mine
IJPDES ItrI:0023728

001- Sediment Pond
002- Mine Discharge

Appendix A
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? PACIFICORP
ENERGYWEST

HYDROLOGIC MOMTORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOI]NTAIN MINES

IL MONITOMNG SCHEDULE (see enclosed monitoring nble)

A. Field Measurements
Field Measurements collected during quality sampling: Usted below are the sites
which will be monitored by PacifiCorp - Energy West in accordance with the
guidelines established by DOGM; i.e.,

- Date and Time
- Flow
-pH
- Temperature
- Conductivity
- Dissolved oxygen (perennial streams only)

Sur{ace Monitoring
Surface monitoring locations will be field monitored quarterly for all field
parameters, except Indian Creek - monitoring to be conducted during baseflow
only.
1. Cottonwood Canyon Creek

Coffonwood Canyon Creek
(1) Slv-l
(2) SUr-2
(3) Cottonwood Canyon Creek - USGS Flume
(4) Svr-3

b. Grimes Wash
(1) GWR0I
(2) GWR02
(3) cwR03

c. Indian Creek
(1) rcA
(2) rcF
(3) rcD
(4) rcB

d. Straight Canyon
(1) T-19 ( Unnamed Side Drainage)

Appendix A
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t PACIFICORP

ENERGYWEST
I{YDROLOGIC MONITORING PROGRAM

DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE
ANd TRAIL MOUNTAIN MINES

Huntington Canyon Drainage
Deer Creek
(1) DCR01
(2) DCR04
(3) DCR06
Huntington Creek
(1) HCC01
(2) HCC02
(3) HCC04
Flow in Huntington Creek is measured only at HCC01 by Utatl
Power, and will be reported in the Annual Hydrologic Report.
Meetinghouse Canyon - South Fork MCH01
Rilda Canyon
(1) RCFI*
(2) RCLF l
(3) RCLF 2
(4) RCF2
(s) RCF3
(6) RCW4
* Baseline flow wilt be measured adjacent to EM-163

e. Mill Fork Canyon
(1) MFA01
(2) MFB02
(3) MFU03

Groundwater Monitoring
1. East Mountain Springs (see monitoring location list)
2. Trail Mountain Springs (see monitoring location list)
3. East Mountain Springs - Mill Fork Area (see monitoring location list)

East/Trail Mountain Springs will be field monitored during the months of
July and October. In addition, the East Mountain Recession Study Springs
(denoted by asterisks in the Monitoring Location section) and Trail
Mountain Springs will be field monitored for flow only from July through
October. T-18: Oliphant Mine Discharge, will be collected and analyzed

a.

c .
d.

Appendix A
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PACIFICORP
ENERGYWEST

HYDROLOGIC MOMTORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

3.

ANd TRAIL MOUNTAIN MINES

quarterly. Rilda Canyon Springs - NEWUA (meters 2 & 3) will be field

monitored monthly depending upon access.
In-Mine
a. Deer Creek
b. Wilberg/Cottonwood
c. Trail Mountain
In-mine locations will be field monitored quanerly for all field parameters

except pH, conductivity, and dissolved oxygen.
Piezometric \Mells

a. Surface
Piezometric surface wells will be field monitored for level only on

a monthly basis depending upon access.
(1) Rilda Canyon (see Map HM-l for locations)

P1
P5
P6
YI
FltI47

(2) Cottonwood Canyon Creek (see Map HM-l for locations)

EM-31
cccw-1A.
cccw-1s
cccw-2A
cccw-3A
cccs/-3s u
ccclv-3s L
TM.lB
TM-3

Waste Rock Wells
Deer Creek

b. Cottonwood

4.

5.

Appendix A
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PACIFICORP
ENERGYWEST

TTYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES -BEE-DOVE

ANd TRAIL MOUNTAIN MINES

UPDES:

LIPDES Monitoring
l. Deer Creek
2. Des-Bee-Dove
3. Wilberg/Cottonwood
4. Trail Mountain
UPDES sites will be monitored as speicfied in the individual permits.

Reclamation Monitoring
Surface lVater Resources: (see enclosed monitoring table)
Surface monitoring locations will be field monitored monthly for flow and

all field parameters quarterly until bond release-

Ground'Water Resources: (see enclosed monitoring table)
Springs East/Trail Mountain Springs will be field monitored during

the months of JulY and October.
Rilda canyon springs NEWUA (meters 2 &3) will be field

monitored monthly for flow depending upon access.

East/Trail Mountain Springs (including Rilda Springs andT-

18 [Oliphant MneJ) monitoring will be conducted until

permit area reduction approval or unless otherwise approved

by the Division.
Piezometric surface wells @ilda Canyon and Cottonwood

Canyon including TM-3 in Straight Canyon): will be field

monitored for level only on a monthly basis depending upon

access. Piezometric surface well monitoring will be

conducted until permit area reduction approval or unless

otherwise approved by the Division.
Waste Rock Wells and TM-IB: will be field monitored for

level only on a quarterly basis. Monitoring will be

conducted until sealing during Phase I reclamation.

Sites will be monitored as specified in the individual permits

Wells:

Appendix A
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PACMICORP
EhIERGYWBST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILB ERG/COTTONWOOD, DES -BEE-DOVE

and TRAIL MOUNTAIN MINES

B. Qualif Sampling (Laboratory Measurements)

1. Surface Water Hydrolory: 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, except for Indian Creek - quality samples will be

collected during baseflow only. Parameters analyzed are those listed in the

DOGM Guidelines for Surface Water Quality (see Table #1). Quarterly
sampling was initiated during March 1988 and will continue throughout the

year; i.e., June, September, and December. Baseline analysis was per-

formed in 2001 and will be repeated every five years thereafter.

t. Cottonwood Creek Drainage
(1 )Cottonwood CanYon Creek

(a) SrW-1
(b) sw-2
(c) SW-3

(2)Grimes Wash
(a)GWR01
o)GWRO2
(c)GWR03

(3) Indian Creek
(a) ICA
o) rcD
(c) ICB

(4) Straieht Canyon
(a) T-19

b. Huntington Creek Drainage
(1) Deer Creek

(a) DCR01
o) DcR04
(c) DCR06

(2) Huntington Creek
(a) HCC01
o) HCC02
(c) HCCOa

(3) Meetinghouse Canyon - South Fork: MCHOI

Appendix A
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HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

ANd TRAIL MOUNTAIN MINES

(4) Rilda Canyon
(a) RCF1
o) RCF3
(c) RCW4

(5) Mill Fork Canyon
(a) MFA01
(b) MFB02
(c) MFU03

Reclamation Monitoring - Surface Water Hydrology: 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 anallzed are those listed in the
DOGM Guidelines for Surface Water Quality (see Table #1). Sampling will be
conducted on a quarterly basis until bond release. Baseline analysis will be per-
formed on the 5ft and 96 years following reclamation. In no case will baseline
sarrpling time frame exceed 5 years converting from operational to reclamation
monitoring.

2. Groundwater Hydrology

East/Trail Mountain Springs: Water samples will be collected and
analyzed during the months of July and October. Rilda Canyon
Springs (NEWUA: Meters 2 &- 3) and T-18 (Oliphant Mine
Discharge) will be monitored for quarterly for quality. Parameters
analyzed are those listed in the DOGM Guidelines for Groundwater
'Water 

Quality (see Table #2).
In-Mine: Two water samples will be collected and analped per
mine quarterly. Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater Water Quality (see Table #2).
V/ells: TM-18 will be sampled quarterly. Parameters analped are
those listed in the DOGM Guidelines for Groundwater 

'Water

Quality (see Table #2).
V/aste Rock Wells: One water sample will be collected and
analyzed per location quarterly. Parameters analped are those
listed in the DOGM Guidelines for Groundwater'Water Quality (see
Table #2).

a.

b.

d.

Appendix A
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HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE

and TRAIL MOIJNTAIN MINES

Baseline analysis was perforrred in 2001 and will be repeated every
five years thereafter.

Reclamation Monitoring - Grot ndwater llydrolory:

East/Trail Mountain Springs: Water samples will be collected and
analyzed during the months of July and October. Rilda Canyon
Springs (NEWUA: Meters 2 & 3) will be monitored quarterly for
quality. Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater Water Quality (see Table #2).
East/Trail Mountain Springs (including Rilda Springs and T-18

[Oliphant Mne DischargeJ) monitoring will be conducted until
permit area reduction approval or unless otherwise approved by the
Division.
In-Mine: Two water samples will be collected and analyzed per
mine quarterly until the mine is sealed or the sites become
inaccessible. Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater Vfater Quality (see Table #2).
Wells: Well TM-18 will be sealed during Phase I reclamation.

Quarterly sampling will continue until sealing. Parameters
analyzed are those listedin theDOGM Guidelines forGroundwater
Water Quality (see Table #2).
Waste Rock Wells: Waste rock wells will be sealed during Phase
I reclamation. One water sample will be collected and analyzed per
location quarterly until well sealing. Parameters analyzed are those
listed in the DOGM Guidelines for Groundwater Water Quality (see
Table #2).
Post Reclamation Monitoring: PacifiCorp commits to conduct
annual surveys to identify new discharge locations within and
below sealed portals. If discharge occurs, one water sample will be
collected andanalyzed per location quarterly. Parameters anallzed
are those listed in the DOGM Guidelines for Groundwater'lVater

Quality (see Tabl e #2). Baseline analysis will be performed on the
5e and 9ft year.

a.

b.

c.

d.

e.

Appendix A
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LJPDES Monitoring Sites
a. Deer Creek Mine
b. Des-Bee-Dove Mines
c. Wilberg/Cottonwood Mines
d. Trail Mountain Mne
UPDES sites will be monitored as speicfied in the individual permits.

III. ANNUAL REPORTS

All data collected regarding the hydrology of EastlTrail Mountain will be
summarized by the applicant in an annual Hydrologic Monitoring Repon. Copies
of the report will be submitted to the; U.S. Forest Service; and the Utah State
Division of Oil, Gas and Mining. hr addition, any raw data collected will be
submitted to the Utah State Division of Oil, Gas and Mining on a quarterly basis.

I:\Eurft,mnrallHydrobgArchrd\MONsffFSscetcmbci2006.spd
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HYDROLOGIC MOMTORING PROGRAM

TABLE 1
SLIRFACE WATER (I JPDES Monitorin g) BASELIhIE, OPERA TI ONAL' POSTMINING

WATER QUALITY PARAMETER LIST

Field Measurements:
'F - Water Level or Flow

pH
Specifi c Conductivity (umhos/cm)
Dissolved Oxygen (ppm) (Perennial Streams Only)
Temperature

Laboratory Measurements: (mg/l)
Total Settleable Solids (UPDES Only)

# *c - Total Suspended Solids
*c - Total Dissolved Solids
* - Total Hardness (CaCOr)

Acidity (CaCOr)
Aluminum (Al) - Dissolved
Arsenic (As) - Dissolved
Boron (B) - Dissolved (Waste Rock Sites Only)
Carbonate (CaCO3)
Total Alkalinity/Bicarbonate (CaCOr)
Cadmium (Cd) - Dissolved
Calcium (Ca) - Dissolved
Chloride (Cf)
Copper (Cu) - Dissolved
hon (Fe) - Total & Dissolved
I-ead (Pb) - Dissolved
Magnesium (Mg) - Dissolved
Manganese (Mn) - Total & Dissolved
Molybdenum Mo) - Dissolved
Nitrogen: Ammonia (NHr) - reported as N
Nitrite (NO, - reported as N
Nitrate (NOi) - reported as N
Potassium (K) - Dissolved
Oit & Grease (UPDES & Above & Below Mine Sites Only)
Ortho Phosphate (POo'') - reported as P
Selenium (Se) - Dissolved (Waste Rock Sites Only)
Sodium (Na) - Dissolved
Sulfate (SOo-t)
Zinc (Zn) - Dissolved
Cation-Anion Balance ; 2U05

# Construction

:r

{<

*
{<

{€
{c

lr{nnRpoRATED

rri \Jrr- Lirti) S rUrrirliNG

January 2005I:\Envborrpmal\Mm\rolurr9\TABll,1 Jmuary 2005. wpd

* Operational - Baseline
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TABLE 2
GROLJND WATER BASELINE, OPERATIONAL, POSTMINING

WATER QUALITY PARAMETER LIST

Field Measurements:
* - Water Level or Flow

pH
Specific Conductivity (umhos/cm)
Temperature

Laboratory Measurements: (mdl)
Total Dissolved Solids
Total Hardness (CaCOr)
Acidiry (cacor)
Aluminum (Al) - Dissolved
Arsenic (As) - Dissolved
Boron (B) - Dissolved (Waste Rock Sites Only)
Carbonate (COi')
Total AlkalinitylBicarbonate (CaCOr)
Cadmium (Cd) - Dissolved
Calcium (Ca) - Dissolved
Chloride (Cl)
Copper (Cu) - Dissolved
kon (Fe) - Total & Dissolved
I-ead (Pb) - Dissolved
Magnesium (Mg) - Dissolved
Manganese (Mn) - Total & Dissolved
Molybdenum (Mo) - Dissolved
Nitrogen: Ammonia (NHr) - reponed as N
Nitrite (NOt - reported as N
Nitrate (NOt) - reported as N
Potassium (K) - Dissolved
Ortho Phosphate (POni) reported as P
Selenium (Se) - Dissolved (Waste Rock Sites Only)

* Operational

Sodium (Na) - Dssolved
Sulfate (SOo-')
Zinc (Zn) - Dissolved
Cation-Anion Balance

- Baseline

:r

*

*
{€

:l€

:&

*
*

INCORPOHATED

FIAR 3 I 20ffi

Drv vr urL,\rr1u A iVitirtlNG

J:\EnvirpnnpntalVtydroVolunc9\TABL€2January2005.upd January 2005
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The followrnr r t
1. Sample time and date
2. Individual taking sample
3. Field parameters (except in-mine)

Temperature
Flow
pH (units)
Conductivity (umhos/cm)
Dissolved Oxygen (PPM), depending on location

4. Precipitation date if applicable
5. Date and time each parameter is analped at the lab

ANALYTICAL METHOD AI{D DETECTION LIMIT
MRL UNITSParameter

Aciditv
Alkaliirity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Aluminum
Anions
Arsenic
Barium
Boron
Cadmium
Calcium
Cations
Chloride
Chromium
Conductivity
Copper, Drinkine Water
Cobirer, Waste Water
Flu-oride
Hardness, Total
Iron
Iron, Dissolved
kad, Drinking Water
I*acl, Waste Water
Masnesium
Maiganese
Mercury
Molvbdenum
Nicliel
Nitroeen. Arnmonia
NitroEen, Nirate
Niro[en, Nitrite
Oil &Grease
Orygen, Dssolved
pH
Phosphorus, Ortho
Phosirhorus, Total
Potassium
Selenium
Silver, Total
Sodium
Solids, Settleable
Solids. Total Dissolved
Solids, Total Suspended
Sulfate
Sulfide
Turbidiw
Zinc. Toial
Zinc, Dssolved

5
5
5

ms/l CaCO.
mF/l caco.
mElt caco.
nE/t cacor
mgfl^
meo/l
rg/1
me/l
*/t
msfl
urtl
mEqn
mll
myt
umhoVcm
me/l
mfrn
msfl
mEll cacor
mg/l
ms/l
mE/l
mE/l
mE/l
rrr6ll
nF/l
msn
mE/l
n:E[
nlF.[^vr
msfl
mE/l
uiits
msll
miJl
myt
mell
-g/|
msn
mVl
msn
mE/l
;stl
mEA
NTU
mg/l
mU

Method
D1M7-92
sM 2320 B
sM 2320 B
sM 2320 B
EPA 2M.7

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7

EPA 300.0
EPA 200.7
sM251G,B
EPA220.1,
EPA200.7
EPA 300.0
sM2340-B
EPA 200.7
EPA 200.7
EPA239.2
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245.1
EPA 200.7
EPA 200.7
EPA 350.3
EPA 300.0
EPA 300.0
EPA 413.1
EPA 360.1
EPA 150.1
EPA 300.0
SM45OOP,B&E
EPA 200.7
EPA 200.7
EA 2m.7
EPA 200.7
EPA 160.5
EPA 160.1
EPA 160.2
EPA 300.0
EPA 376.1

EFtlgg:lrNnnRPORATf D
EPA 200.7

i,i,*,ii I i ?g$F
lJrv ur urL uA) q Mll,,

April 2005

t
5

0.03

.01
0.02
0.01

0.001
0.03

0.d;
0.03

0.00t
0.01
0.01

0.002
.0002
0.005
0.001

0.1
0.05
0.05

--?
0.05
0.05
0.14
0.02

0.002
0.01
0.1
30
5
1
I

0.1
0.004
0.004

I
0.001

0.01
0.01
0.05

J:\Environmntalt4rdm\rolunr9\Wacr Suph Docrrmtatbn April 2005.wpd
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VSURFACE EYDROIOGY. OPERATIONAL SAMpLTNG fiebte l)
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