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At your request, we have produced this Annual Hydrologic Monitoring Report for the
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Summary of Hydrologic Monitoring at the
GENWAL Resources, Inc.
Crandall Canyon #1 Mine

During 2005

Introduction

Hydrologic monitoring at GENWAL Resources’ Crandall Canyon #1 Mine was carried out
in 2005 in accordance with the hydrologic monitoring plan as approved by the Utah Division
of Oil, Gas and Mining (DOGM). During 2005 water samples were also collected and
analyzed for baseline laboratory water quality parameters as specified in the monitoring plan.
Hydrologic monitoring locations are shown on Figure 1. All 2005 hydrologic monitoring
data have been entered into the DOGM on-line electronic database. The purpose of this

document is to present and summarize the results of the 2005 hydrologic monitoring.

Including this introduction, this report contains the following sections:

Introduction

Methods of Study

Climate

Presentation of Data

Spring Monitoring Summary

Stream Monitoring Summary
In-Mine Monitoring Summary

Mine Discharge Monitoring Summary
Conclusions
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Methods of Study
The specific methods of study used to collect the 2005 hydrologic monitoring data are

described below.

Discharge Measurements

Discharge measurements for springs were performed using a calibrated container and a
stopwatch. Generally, spring discharge measurements were performed by damming and
diverting the spring discharge through a pipe. Using an appropriately sized container, time-
to-fill measurements were typically performed at least 3 times at each location. An average
time-to-fill value was used to calculate the reported discharge measurement. At some spring
locations with large discharge rates, spring discharge measurements were performed using a
90° v-notch weir, or using cross-sectional area — current velocity techniques. Discharge
measurements at Indian Creek, upper Crandall Creek, and lower Crandall Creek were
performed using the existing, permanently installed 3-foot Parshall flumes, or using a
current-velocity meter and wading rod. Discharge measurements during high-flow periods in
Blind Canyon Creek were performed using the existing 12-inch Parshall Flume. Discharge
measurements at other stream monitoring stations were performed using either a portable 3-
inch Parshall flume, current-velocity meter and wading rod, portable 90-degree v-notch weir,
or a stopwatch and calibrated container as appropriate. Discharge measurements and

calculations were performed using standard U.S. Bureau of Reclamation methods.
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Discharge Temperature Measurements

Temperature measurements were performed using a Taylor brand electronic digital
thermometer. Discharge temperature measurements at springs were performed as close to
the spring discharge locations as possible. Stream temperature measurements were

performed, where possible, in a shaded, actively flowing portion of the stream.

Specific Conductance Measurements
Specific conductance measurements were performed using an Extech brand model EC400
conductivity meter with automatic temperature compensation. The instrument was regularly

calibrated using traceable ASTM conductivity standard solutions.

pH Measurements
pH Measurements were performed using an Oakton brand Acorn 6 model electronic pH
meter with automatic temperature compensation. The instrument was regularly calibrated

using traceable ASTM pH standard solutions.

Dissolved Oxygen Measurements
Dissolved oxygen measurements were performed using a YSI brand model 55 dissolved
oxygen meter. The meter was routinely calibrated using atmospheric oxygen calibration

methods.
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Water Quality Laboratory Measurements

Water quality laboratory analyses were performed by SGS Mineral Services of Huntington,
Utah, a Utah State certified water analysis laboratory. Information regarding laboratory
standard analytical methods and procedures used and laboratory detection limits has been

entered into the DOGM on-line database.

As specified in GENWAL’s Mining and Reclamation Permit, baseline water-quality
parameters are to be analyzed periodically at streams and springs to monitor for potential
mining-related impacts to baseline water-quality parameters. At the direction of personnel
from the Utah Division of Oil, Gas and Mining, water samples for baseline laboratory water-
quality analyses were collected during high-flow conditions (2" quarter 2005 monitoring
event), and again during baseflow conditions (4" quarter 2005 monitoring event). Baseline

water-quality analyses were performed by SGS Mineral Services of Huntington, Utah.

Climate

A plot of the Palmer Hydrologic Drought Index for Utah Region 4 is presented in Fi gure 2.
The PHDI is a monthly value generated by the National Climatic Data Center that indicates
wet and dry spells. The PHDI is calculated from several hydrologic parameters including
precipitation, temperature, evapotranspiration, soil water recharge, soil water loss, and
runoff. Consequently, it is a useful tool for evaluating the relationship between climate and

groundwater and surface water discharge data. The PHDI is useful for determining whether
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variations in spring and stream discharge rates are the result of climatic variability or

whether they are the result of other factors.

It is apparent in Figure 2 that, beginning in late 2004, the region transitioned from the
previous 3-year period of drought into a period of severe to extreme wetness. The wet

conditions persisted throughout 2005.

Presentation of Data

The results of the 2005 hydrologic monitoring, including discharge measurements, laboratory
water quality parameters, and field water quality data are presented in tabular form in Table
1. Supplemental baseline water-quality analyses collected at springs and streams during the
2" and 4" quarters of 2005 are listed in Table 1A. Hydrologic monitoring locations are
shown on Figure 1. A compilation of historic discharge and water quality data for springs,
streams, and in-mine locations is presented in Table 2. A summary of water-quality and
discharge data from the Crandall Canyon #1 Mine workings (UPDES 002) and from the
sediment pond at the mine surface facilities (UPDES 001) is presented in Table 3. Time
series plots of specific conductance, pH, and discharge for each of the regular water-
monitoring sites, together with plots of the PHDI for Utah Region 4 are included at the end

of this report.

Operational monitoring of eight spring sites (LB-5A, LB-7, LB-7A, LB-7B, LB-7C, LB-12,
SP-79, and Little Bear Spring) and six stream sites (Little Bear Creek, Section 4 Creek,

Section 5 Creek, Section 5 Creek U. R. Fork, Section 5 Creek U. L. Fork, and IBC-1)
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associated with the new South Crandall Lease area began in 2005. Also commencing in
2005 was operational monitoring of two spring sites (SP-18 and SP-22) and one stream

monitoring site (Shingle Creek) in the Shingle Canyon drainage (Figure 1).

During the 1* quarter of 2005, heavy snow-cover prohibited access to the high-elevation
spring and stream monitoring sites on East Mountain and in upper Joes Valley. Most stream
monitoring sites in the Huntington Canyon drainage were accessed during the 1% quarter.
Springs SP-30 and SP-36 were able to be monitored in late March 2005 when snow cover on
the south facing hillsides in Crandall Canyon had melted. Little Bear Spring (which is
monitored at an access/diversion point in the spring discharge pipeline in Huntington
Canyon) was also monitored in the 1* quarter. UPDES discharge and the accessible in-mine

monitoring locations were also accessed during the 1* quarter of 2005.

During the 2™ quarter of 2005 all monitoring sites were accessed and monitored with the
exception of those in the Little Bear Canyon and in the adjacent Section 4 Canyon. These
sites were inaccessible due to high spring runoff flows in Huntington Creek, which made
crossing of the creek unsafe. The sites in Little Bear and Section 4 Canyons were monitored
early in the 3™ quarter in July 2005, as soon as the creek could reasonably be crossed (an

additional monitoring event later in the 3™ quarter at these sites was also performed).

All of the regular monitoring stations were accessed and monitored during the 3" and 4™
quarters of 2005. It is noteworthy that two monitoring trips to Little Bear Canyon were

required during the 4™ quarter of 2005. During the initial monitoring trip to Little Bear
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Canyon, monitoring personnel were forced off the mounting in the upper canyon area by an

aggressive black bear.

In-mine monitoring sites MW-1 and DH-1 were monitored during 2005. All other in-mine
sites are either located in portions of the mine that were sealed/not accessible during 2005, or

have been rendered unable to be monitored as a result of mine flooding or mining operations.

Spring Monitoring Summary

In accordance with the approved monitoring plan, 23 springs were monitored for discharge
and field and laboratory water-quality parameters during 2005. Additionally, Little Bear

Spring is monitored for field and laboratory operational water quality parameters, but is not
monitored for discharge. A summary of the 2005 monitoring results for springs in the mine

permit area and adjacent is presented below.

East Mountain Springs
As specified in the water monitoring plan, eight springs on East Mountain were monitored
during 2005. These include SP2-24, SP2-9, SP47A, SP1-3, SP1-19, SP1-22, SP1-9, and

SP1-24.

The water quality at these springs, as indicated by field measurements of specific
conductance and pH, is similar to that monitored during previous years (see attached plots).
The solute compositions of springs SP1-9, SP2-9, and SP2-24, which are monitored for
laboratory water quality parameters as specified in the MRP, likewise are similar to previous

years (Tables 1 and 2). It is notable that total iron concentration measured at spring SP1-9
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during October 2005 was 2.81 mg/l. This result is most likely attributable to the inclusion of
fine suspended particulate matter that was visible entering the acidified metal sample
container during sample collection. This conclusion is supported by the lack of dissolved

iron (<0.05 mg/l) measured at the same monitoring event.

Discharges measured at all of the springs on East Mountain during the 2™ quarter of 2005
were greater than those measured in recent years. This condition is attributed to the wet
climatic conditions the region experienced during early 2005. Peak discharge rates measured
at springs SP2-24, SP1-19, SP1-22, and SP1-24 were significantly elevated above recent
years (Table 1). Baseflow spring discharge rates measured at most East Mountain springs

during the 4" quarter of 2005 were generally greater than those measured in recent years.

There is no indication that mining-related activities have had any detrimental effects on
discharge rates or water quality of groundwater systems that support springs on East

Mountain.

Upper Joes Valley Springs

As specified in the monitoring plan, three springs in Upper Joes Valley were monitored
during 2005. These include SP1-33, SP1-47, and SP2-1. These springs were all monitored
during the 2™, 3™, and 4™ quarters of 2005. Heavy snowpack in upper Joes Valley

prohibited access during the 1* quarter of 2005.
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Water quality at the Upper Joes Valley springs, as indicated by field measurements of
specific conductance and pH, was similar to that monitored during previous years (see
attached plots). The solute composition of spring SP1-33, which is monitored quarterly for
laboratory water quality parameters as specified in the MRP, is likewise similar to that of

previous years (Tables 1 and 2).

Peak discharge rates measured at springs SP1-47 and SP1-33 during 2005 were appreciably
greater than those measured in recent years. This condition is consistent with the period of
wetness the region experienced in 2005. Peak discharge measured at SP2-1 during 2005 was
similar to that measured during recent years. However, baseflow discharge measured during
the 4™ quarter of 2005 was appreciably greater than that in previous years, reflecting the wet

climatic conditions experienced during 2005.

There is no indication that mining-related activities have had any detrimental impacts to the
water quality or water quantity of groundwater systems that support springs in Upper Joes

Valley.

Crandall Canyon Springs

As specified in the water monitoring plan, three springs were monitored in Crandall Canyon
during 2005. These include SP-30, SP-36, and SP-58. Springs SP-30 and SP-36 were
monitored in the 1%, 2", 3™, and 4" quarters of 2005. Spring SP-58 was monitored in the
first three quarters of 2005, but was inaccessible in the 1 quarter due to heavy snowpack in

Crandall Canyon above the mine.
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Discharge rates measured at spring SP-30 during 2005 increased moderately relative to those
measured in recent years (Table 1). The increased discharge from SP-30 is likely in response
to the increased wetness the region experienced during 2005. Discharge rates measured at
SP-36 and SP-58 were similar to those measured in previous years. Pronounced seasonal
variation was apparent in discharge rates at both SP-36 and SP-58. Although discharges
from these springs during 2005 are similar to those of previous years, is apparent that the
groundwater systems that support these springs have not yet responded to the recent trend

toward wetter climatic conditions in the region.

Water quality at the Crandall Canyon springs, as indicated by field measurements of specific
conductance and pH, was similar to that monitored during previous years (see attached
plots). The solute compositions of springs SP-36 and SP-58, which are monitored quarterly
for laboratory water quality parameters as specified in the MRP, likewise are generally
similar to previous years (Tables 1 and 2). During 2003 it was noted that the concentration
of sulfate in discharge from spring SP-58 had increased somewhat relative to that of previous
years (Table 2). Sulfate concentrations measured at SP-58 during 2005 were again
somewhat greater than those measured in recent years. It is suspected that the recent
elevated sulfate concentrations may be related to the recent drought conditions the region has
experienced. As discussed above, SP-58, has not yet responded appreciably to the recent wet
conditions the region is experiencing. It seems likely that when an influx of low-TDS

recharge water reaches SP-58, sulfate concentrations will likely decline.
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There is no indication that mining-related activities have had any detrimental impacts to the
water quality or water quantity of groundwater systems that support springs in Crandall

Canyon.

South Crandall Area Springs

As part of the recent permit revision that included the new South Crandall Lease area, eight
springs were added to the water monitoring program. These include, Little Bear Spring, SP-
5A, LB-7, LB-7A, LB-7B, LB-7C, LB-12, and SP-79 (Figure 1). Little Bear Spring is
located near the mouth of Little Bear Canyon and is developed s and piped to adjacent
municipalities for use as municipal water. Spring LB-12 seeps from the Blackhawk
Formation near the bottom of Little Bear Canyon. Spring LB-5A discharges from the
Blackhawk Formation on the north slope of Little Bear Canyon. Springs LB-7, LB-7A, LB-
7B, LB-7C discharge near the contact of the Blackhawk Formation and the overlying
Castlegate Sandstone. Spring SP-79 discharges in the canyon bottom near the mouth of an
unnamed stream drainage immediately north of Little Bear Canyon. Spring Discharge rates
are measured quarterly at all of these springs with the exception of Little Bear Spring.
Discharge measurements at Little Bear Spring are not practical due to the developed nature
of the spring for municipal use. Discharge at Little Bear Spring is routinely measured
(monthly) by the Castle Valley Special Service District. While Discharge rates at Little Bear
Spring typically range from about 200 go 400 gpm, discharges from the other springs in the
South Crandall Lease area are generally meager. Discharges measured at LB-5A and LB-7

during 2005 were generally about 2 gpm or less. Discharges at LB-12, LB-7A, LB-7B, and
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LB-7C are typically much less than I gpm (Table 1). Discharge at SP-79 is usually less than

about 1 gpm.

Laboratory water quality measurements and field parameters are performed at Little Bear
Spring, SP-79 and at spring LB-5A. Discharge measurements and field water quality
measurements only are performed at the other five springs. Recent discharge measurements
and field water quality parameters for these springs are plotted on the attached sheets. It is
apparent in these plots and in Tables 1 that field water quality at these springs is similar to

that measured at other springs in the Crandall Canyon Mine area.

Shingle Canyon Area Springs

Springs SP-18 and SP-22 were added the water monitoring plan in conjunction with recent
permit amendments. SP-18 discharges from the hillside above the upper Left Fork of
Shingle Canyon (Figure 1). SP-22 discharges from the bottom of the stream channel in the
upper Right Fork of Shingle Creek (Figure 1). Monitoring at both springs is for field water
quality parameters and discharge rate. Discharge from both springs is meager. During 2005,
discharge at SP-18 was relatively constant at about 0.2 gpm. It is noteworthy that during the
winter of 2004, mass movement of the hillside at SP-18 occurred and the saturated clayey
sediments slumped down the hill toward the creek. Discharge from SP-22 ranged from 1.09
gpm in June, to 0.05 gpm in September. Based on field water quality measurements, it is
apparent that water quality at these springs is similar to other springs monitored in the

Crandall Canyon Mine area.
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Stream Monitoring Summary

In accordance with the approved hydrologic monitoring plan, 12 stream sites were monitored
for flow and water quality during 2005. These include Indian Creek in Upper Joes Valley,
Horse Canyon Creek, Blind Canyon Creek, Shingle Creek, a creek in an unnamed drainage
in Section 4 in Huntington Creek, Little Bear Canyon Creek, and six sites in the Crandall

Creek drainage.

Indian Creek

Discharge rate and field water quality measurements were performed on Indian Creek during
the 2", 3™, and 4" quarters of 2005. Located in Upper Joes Valley, the site was not
accessible during the 1* quarter because of the heavy snowpack. Discharge measured at
Indian Creek during 2005 ranged from 1,800 gpm in June to 570 gpm in October (Table 1).
Discharge in Indian Creek during 2005 was greater than that of previous years, in response to

the wet climatic conditions the region experienced during 2005.

Water quality in Indian Creek during 2005, as indicated by field measurements of specific
conductance and pH, was generally similar to that monitored during previous years (see
attached plots). The solute composition of Indian Creek monitored during 2005 was similar
to that measured in previous years (Table 2). There are no changes in discharge rates or to
water quality that would suggest that any mining-related impacts have occurred in Indian

Creek.
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Horse Canyon Creek

Horse Canyon Creek, which is monitored near the confluence with Huntington Creek (Figure
1), was monitored during the 1%, 2", 3, and 4™ quarters of 2005. Discharge in Horse
Canyon Creek monitored during 2005 was significantly greater than that measured in

previous years, ranging from 1,860 gpm during May to 31 gpm in December (Table 1).

Water quality in Horse Canyon Creek during 2005, as indicated by field measurements of
specific conductance and pH, was similar to that monitored during previous years (see
attached plots). It is noteworthy that the specific conductance measured in May 2005 was
considerably lower than that in previous years. This condition is attributed to the large
amount of low-TDS snowmelt that was present in the stream during the unusually high
discharge conditions during the spring of 2005. The solute composition of Horse Canyon
Creek monitored during 2005 was also generally similar to that measured in previous years
(Table 2). It was noted in 2003 that the sulfate concentrations measured in Horse Canyon
Creek had increased somewhat, likely in response to the prolonged period of drought (i.e.,
resulting from a smaller input of low-TDS snowmelt water relative to the drought-resistant
baseflow component). As anticipated, sulfate concentrations in Horse Canyon Creek during
2005 were substantially lower than those measured during 2003 and 2004, (particularly
during the high-runoff season, when the sulfate concentration was only 11 mg/l) suggesting

that the elevated sulfate concentrations observed previously were likely drought-related.

There are no changes in discharge rate or to water quality that would suggest that any mining

related impacts have occurred in Horse Canyon Creek.
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Blind Canyon Creek

Blind Canyon Creek, which is monitored near the confluence with Huntington Creek (Figure
1), was monitored during the 1%, 2™, 3", and 4" quarters of 2005. Discharge in Blind
Canyon Creek monitored during 2005 ranged from 1,930 gpm during May to 32.7 gpm in
December (Table 1). The springtime discharge rate measured in May are several times
greater than typical high-flow discharge rates measured in Blind Canyon Creek in previous
years. The elevated discharge rates reflect the extremely wet climatic conditions the region

experienced during 2005.

Water quality in Blind Canyon Creek, as indicated by field measurements of specific
conductance and pH, was similar to that monitored during previous years (see attached
plots). The solute composition of Blind Canyon Creek monitored during 2005 was likewise

similar to that measured in previous years (Table 2).

There are no changes in discharge rate or water quality that would suggest that any mining

related impacts have occurred in Blind Canyon Creek.

Shingle Canyon Creek

Monitoring in Shingle Creek, a small drainage just above Crandall Canyon (Figure 1), has
been added to the monitoring plan in conjunction with recent permit amendments. Shingle
Creek is monitored a short distance above the mouth of the canyon for discharge and field
water quality parameters. Discharge in the drainage is typically meager. During June 2005,

a period of extreme wetness in the region, discharge in Shingle Creek was only 20.2 gpm.
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During the summer and fall months, discharge ranged from about 6 to 13 gpm. During 2004,

the June discharge was also meager, at about 18 gpm. By July 2004, the stream was dry.

Water quality during 2005, as indicated by field water quality measurements, was similar to

that at other streams in the Crandall Canyon Mine area.

Little Bear Canyon Creek

Monitoring in Little Bear Canyon Creek, a small drainage about 1Y miles below Crandall
Canyon (Figure 1), has been added to the monitoring plan in conjunction with recent permit
amendments. Little Bear Canyon Creek is monitored a short distance above the confluence
with Huntington Creek. Discharge in Little Bear Canyon Creek during 2005 was meager.
During much of the year, the stream channel was dry (Table 1). Discharge measured in July

and September was only about 7 gpm.

Water quality in Little Bear Canyon Creek during 2005 was similar to that at other streams in

the Crandall Canyon Mine area.

Section 4 Creek

Monitoring in Section 4 Creek, a small drainage about % mile below Crandall Canyon
(Figure 1), has been added to the monitoring plan in conjunction with recent permit
amendments. Section 4 Creek is monitored near the confluence with Huntington Creek.
Discharge at Section 4 Creek is meager. Discharge measured during 2005 ranged from no

flow during June, to 7.1 gpm in March (Table 1). It is somewhat unusual that discharge at
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the creek apparently is lower during the springtime, increasing as the year progresses. This
condition is likely due to interactions between surface waters and groundwaters in the thick

alluvial sediments in the mouth of the canyon.

Water quality in Section 4 Creek during 2005 was similar to that at other streams in the
Crandall Canyon Mine area, although TDS concentrations are somewhat greater in the creek

than are most other nearby creeks (Table 1).

Crandall Canyon Drainage

Crandall Canyon Creek Upper Flume

The upper flume in Crandall Canyon Creek is located above the mine surface facilities in
Crandall Canyon. This station was monitored during all four quarters of 2005. The
discharge measured at the upper flume ranged from 6,450 gpm in May to 72 gpm in March.
The high-flow discharge rates at the upper flume in Crandall Canyon Creek were much
greater than those measured in previous years. This is a reflection of the period of extreme
wetness the region experienced during 2005. The baseflow measurement in 2005 (72 gpm

measured in March) is slightly lower than that measured in previous years.

Water quality at the upper flume in Crandall Creek during 2005, as indicated by field
measurements of specific conductance and pH, was generally similar to that monitored
during previous years (see Table 2 and attached plots). It was observed in 2003 that sulfate
concentrations measured at the upper flume were somewhat elevated relative to previous

years. Sulfate concentrations measured during 2005 during and after the high spring runoff
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event lower than in recent years. This supports the conclusion that the elevated sulfate
concentrations in upper Crandall Creek (and other streams and springs in the area) are at

least in part due to the recent protracted regional drought.

There are no changes in discharge rate or water quality in upper Crandall Canyon Creek that

would suggest that any mining-related impacts have occurred.

LOF-1 Crandall Canyon Creek Lower Flume

The lower flume in Crandall Canyon Creek is located immediately below the Crandall
Canyon #1 Mine discharge. The lower flume site was monitored during all four quarters of
2005. Stream flow measured at the lower flume is a composite of Crandall Canyon Creek
water and mine discharge water. The discharge measured at the lower flume during 2005
was significantly greater than that measured in previous years, which is a reflection of the
recent period of extreme wetness the région experienced during 2005. It should be noted that
discharge from the Crandall Canyon Mine (which is included in discharge at LOF-1) during

was similar to or somewhat lower than measured in recent years (average discharge of 825

gpm).

The solute composition of stream waters at the lower flume during 2005 was similar to that
measured in previous years. (Although sulfate concentrations in recent years have been
elevated slightly, which is attributable to the above-described conditions in upper Crandall
Creek). The permitted discharge of mine water into Crandall Canyon Creek results in

significantly increased discharge rates in Crandall Creek relative to the non-mining condition
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during baseflow conditions. This is particularly evident during drought periods when the
relative contribution of water in Crandall Creek above the mine discharge point is small.
Because of the relatively good quality of the water discharged from the mine, impacts to
water quality in Crandall Creek below the mine are typically small. During 2005, the
average TDS concentrations in Crandall Creek above and below the mine were 498 and 518

mg/l, respectively. This represents an increase in TDS of only about 4%.

IBC-1

IBC-1 was added to the Crandall Canyon Mine monitoring plan in conjunction with recent
permit amendments. IBC-1 is monitored quarterly for discharge and field and laboratory
water quality parameters. The drainage that is monitored at IBC-1 is a tributary to the
Crandall Creek drainage and is located adjacent to the mine surface facilities, immediately
south of the existing UPF-1 monitoring site (Figure 1). Discharge measured at IBC-1 during

2005 ranged from about 75 gpm during May, to no-flow during March and December.

Water quality monitored in the drainage during 2005 is similar to that in other streams in the

Crandall Canyon Mine area.

Section 5 Creek

Section 5 Creek is a tributary of Crandall Creek located on the south slope of Crandall
Canyon adjacent to the lower mine facilities (Figure 1). Monitoring at Section 5 Creek
occurs about 400 feet above the mouth of the canyon, and at the upper left and right forks.

Monitoring at the main stream site (Section 5 Creek) is for discharge and field and laboratory
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water quality parameters. At the upper forks, monitoring is for discharge and field water

quality parameters only.

Discharge measured at the lower monitoring site during 2005 ranged from about 20 gpm
during June, to 0.7 gpm during November. It is noteworthy that discharge in the creek
infiltrates rapidly below the lower monitoring site and generally does not persist in the
drainage to the confluence with Crandall Creek. Discharge measured at the upper forks
during 2005 ranged from 0.55 to 5.05 gpm at the upper right fork, and from 3.73 to 13.4 gpm

at the upper left fork.

Water quality monitored during 2005 in Section 5 Canyon was generally similar to that

monitored at other streams in the Crandall Canyon Mine area.

In-Mine monitoring Summary

In-mine monitoring sites MW-1, and DH-1 were monitored during 2005. All other in-mine
monitoring sites are either in portions of the mine that are not accessible or were rendered
inoperable as a result of mining activities. In-mine monitoring well MW-2 was previously
flooded with mine water and could not be monitored during 2005. During previous years,
sites DH-2, MW-3, MW-4, MW-5, MW-6, MW-6A, MW-7, and MW-8 became permanently

inaccessible or destroyed and are not available for monitoring.
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DH-1
DH-1, which is an in-mine drill hole located near the mine portals continued to be dry (slow
drip, not enough flow to monitor) during all of 2005 (Table 1). This site has been dry since

early 1990 and conditions at the site were unchanged during 2005.

Mw-1

MW-1 did not produce sufficient water to monitor during 2005. This condition is unchanged
from 2004. The water production from MW-1 had been meager and declining for several
years (see Table 2 and attached plots). This condition is not related to mining activities
(other than pumping the well). Rather it is a consequence of the poor groundwater
production potential of the Star Point Sandstone groundwater system in which the well is

completed.

Mine Discharge Monitoring Summary

UPDES 002

Discharge from UPDES 002 (Crandall Canyon #1 discharge) during 2005 was somewhat
lower than that measured in recent years. The mine discharge averaged 825 gpm during

2005 (see Table 3 and attached plots).

TDS concentrations measured during 2005 were similar to those measured during previous
years. Total iron and dissolved iron concentrations were generally low during 2005 (Table

3). Total iron concentrations were consistently less than 0.2 mg/1, while dissolved iron
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concentrations were all lower than 0.03 mg/l. Suspended solids were less than laboratory

detection limits, with a single detection of 10 mg/I occurring during October 2005 (Table 3).

UPDES 001

There was no discharge from UPDES 001 (sediment pond discharge) during 2005.

Conclusions
* Discharge rates measured at streams and springs in the mine permit area were
commonly greater than those measured in previous years. This condition is the result

of the period of extreme wetness the region experienced during 2005.

* No major changes to important water quality parameters were observed in springs,
streams, or in-mine locations during 2005. Some spring and stream locations
continued to experience modestly elevated sulfate concentrations, although these
were commonly lower than those measured during 2004. The elevated sulfate
concentrations are likely attributable to the recent period of prolonged drought from

which the region is still recovering.

e Other than the permitted increase in the discharge rate to Crandall Canyon Creek
resulting from the addition of mine discharge water, there is no indication that any

mining-related impacts to the hydrologic balance occurred during 2005.
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Crandall Canyon Upper Flume
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Crandall Canyon Lower Flume
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Section 5 U.R. Creek

1200 1200
1000 - - 1000
= >
S 800 - - 800 S
g 600 - - 600 g
3 ¢ % \. b
§ 4004 - 400 O
200 - - 200
0 T T T T T T L T T T T T T T T T T T O
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
10 10
9 - 9
8 o :. - 8
T T
(o Q.
77 -7
6 1 -6
5 T T T T T T T T T T T T T T T T T T 5
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

; 20 20
18 18
A1Gj "16A
E 14 - 14 £
Q Q.
& 12 4 -12 2
%10— - 10 ,8)
1] ©
2% N
o 67 -6 B
4 -4
2 J(//&\ B
0 T T T T T T T T T T T T T T T T I T 0
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

8

7

6
< S
c 4 c
8 3 S
oD (@]
[0) 2 O
14 P4
¥ = L
s 0 s
) 435
a 20
I 3 I
a 4 O

-5

-6

"7 T T T T T i T T T T T T T T T T T T '7

88 89 90 91 92 93 94 95 96 97 98 99 00 O1 02 03 04 05 06




Section 5 U.L. Creek

1200 1200
1000 - - 1000
= 2
S 800 - r 800 =
© ©
'§ 600 - 600 _§
§ 400 - o8, % | 400 3
200 - - 200
O T T T T T T T T 1 ] T -1 T T T T T T 0

88 89 90 91 92 93 94 95 96 97 98 99 00 O1 02 03 04 05 06
10 10
91 -9
8 - e 'h - 8
T T
Q. Q
7 4 -7
6 - -6
5 T T T T T T T T T T T T T T 1 T T T 5
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
20 20
18 - 18
16 - 16
E 14 - L 14 E
Q. Q
2 12 4 T 12 2
o )
S 10 - - 10 D
© (0]
5 8- -8 5
7] [72]
5 6" 6 8
4 -4
2 y -2
0 T T T 1 T T T T T T T T T T T T T T O
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
8 8
7 - 7
6 - 6
<+ 5 5 %
c 4 4 c
£ 3 -
O 24 2 @
€ 5] ]
8 o0- 08
5 14 15
a 2 2 09
I 3- 3 T
oo 4 o
-5 -5
6 -6
‘7 T T T T T T T T T T T T T T T T T T '7

(o}
©

89

90

91

92 93 94 95 96 97 98 99 00 01

02 03 04 05 06




IBC-1
1200 1200
1000 - 1000
2 )
S 800 - r 800 2
© ©
3 600 600 3=
: el [0 B
Q (]
200 + - 200
0 T T T T T T T T T T T T T T T T T 0
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
10 10
9 1 -9
8 1 ® 1r//.o “ ls
I I
a =%
7] -7
6 - 6
5 T T T T T T T T T T T T T T T T T 5
88 89 90 91 92 93 94 95 96 97 98 99 00 O1 02 03 04 05 06
80 80
™
70 - 70
—~ 60 F 60 ~
3 3
950— rSOQ
Q (0]
> 40 40
© IS
S 30 - -30 ©
B2] L
Q 2 - L 20 O
10 - ¢ L 10
0 T T T T L T T T T T T T T T | — "‘LQ_‘LO
88 89 90 91 92 93 94 95 96 97 98 99 00 O1 02 03 04 05 06
8 8
7 1 7
6 6
< 5 5 «
§ 47 45
33 0%
© fﬂ fﬂﬁ
S 0+ 0 S
D -1 -1 D
0 27 28
I -3 3 I
a 4 o
-5 ] -5
-6 -6
7 T T T T T T T T T T T T T T T T T T -7

89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

88




1
1

Conductivity

pH

Discharge (gpm)

PHDI Utah Region 4

DH-1

200 1200
000 - L 1000
>
800 - oee j - 800 S
600 L 600 S
2
400 . F400 3
200 - L 200
o T L T T T T T T T T T T 1 T T T T T O
88 89 90 91 92 93 94 95 96 97 98 99 00 O1 02 03 04 05 06
10 10
9 A ° \ -9
®
8 —v .“ - 8
T
Q.
7 -7
6 - 6
5 T 1 T T T ¥ T T T 1 T T T T T T T T 5
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
2.0 2.0
1.9 - 19
1.8 - L 18
17 L 1.7
16 - 16
15 L 45
£k i E
12 ] L2 O
1.1 -F11 o
1.0 ° -10 O
if 33
o1 o0 8
05 L o5 O
04 - 0.
03 L 0.3
02 - 0.2
01 - 0.1
0.0 -'——T_I_“W'—r”."“T T T W- 0.0
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
8 8
7 4 7
6 - 6
5+ 5 «
4 4 4 g
. > g
1 1 &
L
0 0 m©
1 -1 D
2 25
3 - 3 I
-4 - 4 0
5 - 5
6 - -6
-7 T T T T T T T T T T T T T T T T T T -7

88 89 90 91

92 93 94 95 96 97 98 99 00 01 02 03 04 05 06




MW-1

Conductivity

1200 1200
1000 + - 1000
2
800 - 800 S
) ‘f 5
600 - 600 3
\V-} ° o0 o oo¢ ° 2
400 A [ 3] 400 O
PY (@]
200 - - 200
0 T T T T T T T T T T T T T T T T T T 0
88 89 90 91 92 93 94 95 96 97 98 99 00 O1 02 03 04 05 06
10 10
9 - -9
° %
] S e % o ‘.“\,A/' \f y ° I
Q Q
74 -7
6 1 - 6
5 T T T T 1 T T T T T T T T T T T T T 5
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
6 1 -6
—~ 5 T B 5 —~
E ¢ £
a L, S
2 44 4 D
) N
o o
g 3 F3 5
L N -
3 2
a2 "2 3
1 -1
00 0 4
0 T T T T T T T T T T -0
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
8 8
7 7
6 6
<+ 54 5 «
o 44 4 c
9 3. 3 g
g > 2 §
g 0- 03
s R -1 2
g 21 25
I -3 -3 I
o, 4 O
-5+ -5
6 -6
_7 T T T T T T T 7 T T T T T T T T T T '7

89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

(o]
o]




UPDES 002

1200 1200
1000 L 1000
2 2
S 500 4 . 800 £
S 600 4 Po L 600 3
© ©
S 400 - L 400 &
&) o
200 - L 200
0 T T T T T T T T T T T 1 T T T T T T 0
88 89 90 91 92 93 94 95 96 97 098 99 00 01 02 03 04 05 06
10 10
9 - - 9
T T
Q. Q.
3 7 ;
6 L6
5 T T T T T T T T T T T T T T T T T T 5
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
1200 1200
1100 - - 1100
1000 - - 1000
—~ 900 L 900 ~
£ 800 | go0 §
2 700 4 700 2
[U] [}
D 600 - L 600 O
S 500 - - s00 8
[} [$]
@ 400 - L 400 &
O 300 - L 300 O
200 L 200
100 - 100
0 T T T 1 T T T T T T T 1 T T T T T T 0
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
8 8
7 - 7
6 - 6
< 5 5 <«
g 4 - 4 <
g i '8
O 2 2 O
x . | X
S 0- 05
5 4 435
5 2- 25
T 3- 3 T
a ] L
-5 4 5
6 6
-7 T T T T T T T T T T T T T T T T T -7

[0]
(o]

89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06




UPDES 001

1200 1200
1000 L 1000
z | 2
S 800 - 800 S
© ©
3 600 - - 600 3
& 400 - L 400 S
o o
200 - - 200
0 T T T T T T 1 T T T T T T T T T T 0
88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
10 10
g - 9
8 - -8
| T T
| Q [=%
j 7 1 -7
1 6 . I~ 6
5 T T T T 1 T T T T T T T T T T T ¥ T 5
i 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06
|
| 1200 1200
1100 - 1100
1000 -} - 1000
T 900 - 900 o~
| & 800 - L s00 §
: 9 700 - - 700 Q
[ [0
o 600 - 600 D
2 500 - - 500 8
[} Q
S 400 - 400 @
O 300 - L300 O
200 - L 200
100 - 100
0 T T T T T T T m- 0
88 89 90 91 92 93 94 95 98 Q7 98 99 00 01 02 03 04 05 06
8 8
| 7 7
| 6 6
<+ 5 5 «
c 4 4 C
g5 5 g
Q 2 2 @
X ] ]
§ 0 0 §
! 5 4 145
| 8 2- 25
T -3 3 I
a o 4
-5 4 -5
-6 6
-7 T T T T T T T T T T T T T T T T T T -7

88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06






