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TECHNICAL MEMORANDUM

To: Doug Nicholson (doug.nicholson@novagol d.net)

Company: NovaGold Resources, Inc.

WATER

MANAGEMENT
CONSULTANTS

Project No.: 2509

From: Brent Johnson (bjohnson@watermc.com) 1875 LAWRENCE STREET, SUITE 500

Kenneth Carroll (kcarroll @watermc.com) DENVER, COLORADO 80202, USA

TELEPHONE: (303) 297 9005

Date: March 27, 2006 TELEFAX: (303) 297 9007
Subject: Rock Creek Baseline Groundwater
1 INTRODUCTION

The Rock Creek project area is located approximately 12 km north of Nome, Alaska, on private lands
owned by the Bering Straight Native Corporation and NovaGold Resources Inc. (NovaGold). The
proposed mine is currently in the feasibility development stage. Figure 1.1 is a generalized site location
map, which shows the site layout and groundwater monitoring locations.

The regional drainage is controlled by the Snake River, which empties into Norton Sound near Nome.
The project areais located near the middle of the Snake River drainage basin, and local surface water is
drained by Rock Creek and its tributary Albion Creek. Topography is moderately steep (up to
15% grade) along Rock Creek and steeper rock slopes near the top of the catchment (up to 38% grade).
Thin overburden covers most of the slopes. V egetation includes grasses, with brush in wet areas lower on
the slopes.

The primary bedrock geologic units at the site are metamorphic schists and a marble from the Nome
Group. The protaliths of the units are likely Cambrian to Devonian sediments consisting of shales,
siltstones, marls, and limestones deposited in a shallow-water continental platform. The mafic volcanics
are probably younger mafic sills (NovaGold Resources, 2000). Bedrock outcrops along Rock Creek are
fractured and faulted in multiple directions. Core from exploration drilling indicates that rock quality
improves quickly with depth. Alluvium and colluvium are present along the base of Rock Creek valley
and alluvium is present in the Snake River valley.

Figure 1.2 shows the average monthly temperature and rainfall for the project area. The temperature
reaches a maximum of around 10°C during July and a minimum of approximately -13°C in January. The
majority of the precipitation occurs between July and October, and the mean annual precipitation is
approximately 41 inches.

Groundwater flows through the project area from recharge areas located higher in the watershed north and
west of the site, to discharge areas lower in the Rock Creek and Snake River. In genera, the
potentiometric surface tends to mimic the surface topography, suggesting that the fractures that control
groundwater flow are connected and act as an aquifer. Discharge of interflow or shallow groundwater
occurs in few areas on the slopes and extensively along the banks of the creek. The discharge of
groundwater constitutes much of the creek flow. Both the creek and the alluvium are fed primarily by the
shallow groundwater but with some contribution from deeper groundwater that has passed through the
mineralized rock. Surface water and groundwater in the Rock Creek drainage discharges to the Snake
River and associated alluvium located southwest of the site.
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NovaGold is investigating the feasibility of an open-pit gold mine within the catchment of Rock Creek.
The facility will include an open pit, amill, tailings facility, and development rock areas. During mining,
surface water will be diverted around the facility to minimize the quantity of water impacted by mining.
The facility will be operated as a closed system to the extent possible so that water brought onsite will
remain onsite or evaporate. Excess water will be treated and re-injected.

The baseline monitoring program described in this report was devel oped to provide baseline water-quality
data prior to mining activity at the site.

2 BASELINE MONITORING

NovaGold began a groundwater monitoring program in preparation of permitting the Rock Creek Mine.
Baseline groundwater monitoring began in October 2003, and has continued on a quarterly basis.
Currently, there are nine baseline sampling events between October 2003 and November 2005, completed
with water-chemistry data available from the laboratory.

There are seven monitoring wells, designed and located to collect baseline groundwater chemistry and
water-level data upgradient, within, and downgradient of the proposed mining facilities. Monitoring well
details are provided in Table 2.1 and their locations are shown in Figure 1.1. Appendix A contains a
report summarizing the monitoring well drilling and installation. These well |ocations were selected to
represent groundwater quality in aluvium, shallow bedrock and deep bedrock. In addition, wells were
sited to represent conditions upstream and downstream of anticipated locations for the open pit, waste-
rock dumps, and tailings facility. Samples of springs are included in the surface water program.

Groundwater samples are collected from each of the seven monitoring wells using methods outlined in
the State DEC approved project Quality Assurance Project Plan (WMCI, 2004). Submersible sampling
pumps were installed in each of the wells. For each monitoring well, during each quarter, sampling
includes:

. observations that are recorded using a field notebook, sample form, and chain of custody
form;

. measurement of static water level and total depth used to cal culate purge volume;

. decontamination of sampling equipment with detergent and rinsing with distilled water;

. well purging so that sampled water is representative of groundwater conditions;

. measurement of field parameters during well purging to verify that water quality has
stabilized;

. field measurement of groundwater pH, electrical conductivity, temperature, redox

potential, and depth to water;

. collection of groundwater samples for total metals, pH, akalinity, ammonia, chloride,
total and Wad cyanide, fluoride, nitrite and nitrate, total phosphorus, sulfate, sulfide,
silicon, and TDS;

. samples are also collected for dissolved metals by passing the pump stream through an
in-line disposable filter (one 0.45 micrometer filter should be used for each well each
quarter);
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. guality-assurance and quality-control (QA/QC) samples (one duplicate and one
equipment blank) are collected each sample round; and

. preservation of samples according to standard protocols, labeling with well name and
date, storage at 4°C, and shipment to the laboratory.

Low-flow sampling techniques were initiated in 2005 to improve the sample quality by reducing the
amount of suspended solids. The samples were analyzed at SGS Environmental Services in Anchorage
using standard methods.

2.1 Water -level data

Water levels in the monitoring wells are measured to evaluate relative changes in groundwater elevation
as part of the baseline data collection for the project area. Water levels have been collected on a quarterly
basis beginning in January of 2004. Table 2.2 presents the measuring point elevations, groundwater
elevations, average values, and ranges of water levels measured to date. The depth to groundwater and
other field data are al'so contained in Table 2.3.

Figure 2.1 is a hydrograph of groundwater elevation for each of the monitoring wells. This figure
indicates that water levels appear to undergo seasonal fluctuations that relate to precipitation (Figure 1.2).
All of the wells, except MWO03-05, have water levels that are constant or decrease in the winter and
increase in the summer, which coincides with the peak rainfall.

In general, the water levels mimic topography and Rock Creek from MWO03-03 and MW03-04 toward
MWO03-05 and MWO03-06. It is likely that groundwater flow primarily occurs through interconnected
bedrock fractures. The hydraulic gradient was calculated for each quarter using al seven wells. The
average gradient was 0.06 (ranged from 0.057 to 0.059) to the southwest. The gradient showed a minor
increase from 0.057 to 0.059 from winter to summer.

2.2 Field parameter data

In addition to water levels, other field data are collected as part of the baseline data collection for the
project area. Field data including well depths, well purging volumes, groundwater temperature, pH,
electrical conductivity (EC), oxidation reduction potential (ORP), and ferrous iron concentrations have
been collected on a quarterly basis beginning in January of 2004. The field data, including minimum,
maximum, and averages, are provided in Table 2.3.

Well purging and field water-quality parameters have been collected to confirm that each well was
properly purged prior to groundwater sample collection. Water-quality parameters were measured three
times during purging, and the values did not vary significantly for any of the wells. Field notes also
indicate that the purging was conducted as three separate events (pump was turned off in between). The
minimum of three wetted casing volumes was purged for each of the wells prior to sample collection.
However, purging the wells may have required multiple pumping events to allow the water level to
recover. Beginning in 2005, micropurging replaced pumping to eliminate surging of the well and to
reduce excessive suspended solids in samples.
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Observations (Table 2.3) indicate that field water-quality values are fairly consistent across the site, with
afew notable exceptions. The highest temperature value of 11.5°C was observed in the July 2005 sample
of MWO03-06. The lowest temperature value of 1.1°C was observed in the September 2005 sample of
MWO03-01. Generally the groundwater at the site had temperatures between 4.5°C and 8°C. The pH
values ranged from 6.2 to 7.9 standard units. Well MWO03-02 had the lowest observed pH value of 6.2
and also had a significantly higher EC value than the other wells. The other wells had an average EC
value of approximately 300 micro siemens per centimeter whereas well MW03-02 had an average EC of
508 micro siemens per centimeter. Well MWO03-02 also had the highest value of ferrous iron at
2.4 milligrams per liter.

23 Water-quality data

Collection of groundwater samples and laboratory analysis began in October of 2003, and quarterly since
then. Water-chemistry data are presented in Appendix B in their entirety and summarized in Table 2.4.
The analytical suite is shown in Table 2.4 and includes both total and dissolved constituents. Table 2.4
also provides the minimum, average, and maximum concentration observed at each monitoring well over
the last seven sampling rounds.

Figure 2.2 shows the dissolved arsenic concentrations over time in each of the wells. The results suggest
that the concentrations have not changed significantly over time in wells MWO03-01, MWO03-03,
MWO03-04, MWO03-05, MW03-06, and MW03-07. Arsenic concentrations in well MWQ03-02 appear to
have decreased significantly after an initial increase over the months of October 2004 to January 2005.
The initial dissolved arsenic concentration in well MW03-02 of 161 ug/l is aresult of sorbtion of arsenic
onto iron particles that coincide with high total suspended solids, which is common in newly constructed
wells. Another marked decrease in the MWO03-02 arsenic concentration occurs in the January 2005
sample. The water chemistry of the January 2005 sample is slightly different in composition, with
increased iron concentration as a possible reason for the observed decrease in arsenic concentration.
However, the January 2005 sample is within a normal range of chemical compositions observed at
MWO03-02.

Figures 2.3 through 2.11 contain Piper diagrams showing the relative proportions of magjor cations and
anions for each of the seven wells during each quarter. Piper diagrams are used to provide a visua
representation of waters major chemistry. Asillustrated in Figures 2.3 through 2.11, the Piper plots contain
two base triangles and a larger central grid that combines the constituents of the base triangles. The base
triangles are used to plot magjor cations (positively charged ions) and anions (negatively charged ions) as
percentages. Cations (calcium, magnesium, and potassium + sodium) are plotted on the left base triangle,
while anions (sulfate, chloride, and akalinity) are plotted on the right base triangle. The larger grid shows
the contents of the base triangles combined to display the overall water type for a particular sample. Water
samples of similar mgjor chemistry tend to plot in the same regions of the chart. This plotting system allows
the user to plot multiple samples and to show dominant water types and trends either spatially or through
time.

At Rock Creek, Groundwater types are generally consistent across the site and are calcium-bicarbonate
type in all wells except for MW03-02 and MWO03-05, which are cal cium-magnesium-bicarbonate-sulfate
type. These two wells represent groundwater in the pit area and immediately downgradient of the
proposed pit and reflect the natural influence of mineralization on groundwater chemistry. Groundwater
from these two wells also shows elevated total dissolved solids (TDS). TDS from al wells ranges from
139 to 728 mg/l. Groundwater pH is circumneutral across the site, ranging from 6.9 to 8.1; although pH
values obtained at MW03-02 were slightly lower than the other wells.
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Metals concentrations are variable across the site with elevated arsenic, iron, and manganese (compared
to drinking water standards), in most wells except for MWO03-04. Arsenic concentrations tend to increase
near the proposed open pit, reflecting the increased natural mineralization in that area. Dissolved arsenic
concentrations range from 1.5 ug/l in well MW03-04 to a maximum of 1,360 pg/l in well MWO03-02,
adjacent to the proposed pit area. Figure 2.12 shows the dissolved arsenic, manganese, and antimony
concentrations versus distance from MW03-03 (upgradient of site) to MWO03-06 (downgradient of site).
The increase in concentrations shown in Figure 2.12 occurs at MWO03-02 due to the natural mineralization
near the proposed pit.

In summary, groundwater chemistry can be generally categorized into three types reflecting the waters
origins, level of influence from natural mineralization, and subsequent chemical attenuation and/or
dilution. The first category is upgradient groundwater dominated by snowmelt. This groundwater is
represented by MW03-04 and has had no exceedences of primary or secondary drinking water standards
during baseline sampling.

The second groundwater category is characterized by water adjacent to, and influenced by, the ore body.
MWO03-02 is closest to the ore body and is therefore most influenced by the mineralization, resulting in
higher TDS, mgjor ions, and metals concentrations (Sb, As, Fe, and Mn). These influences decrease with
increasing distance from the ore body in wells MW03-01 and MW03-07.

The third groundwater type represents groundwater that has been influenced by the mineralization but has
subsequently flowed downgradient of the proposed mine area and whose chemistry reflects chemical
attenuation and/or dilution. This has resulted in naturally lower major ion and metals concentrations as
observed in MWO03-05 and MW03-06.

QA/QC methods in the laboratory include blanks, duplicates and spikes to verify that laboratory
measurements meet the criteria of the selected methods. However, it is also necessary to collect and
submit quality assurance samples from the field. For this site, this includes a duplicate sample from one
of the wells and one equipment blank for each sampling round.

Table 2.5 contains the laboratory analysis results for the original samples and field-duplicate samples.
Relative percent differences between the original and the duplicate for each result are calculated for
comparison. Significant differences (greater than PQL values) between duplicates were measured for
many of the compounds. Relative difference values ranged from O to 200% but were generaly low (i.e.,
less than 20%) for major ions. Higher relative differences were calculated for those constituents with low
concentrations (e.g., metals), which is expected, because at lower concentrations, small differences in
duplicate concentration can result in higher relative percent differences. The relative percent difference
for total suspended solids in the April 2005 samplesis high. However, both the sample and duplicate are
at or below the detection limit, and the values are estimated. In afew cases, major ion duplicate samples
resulted in significantly different values (e.g., sulfate for April 2004).

Table 2.6 contains the laboratory analysis results from each of the equipment blanks. The equipment
blanks had several detected compounds indicated in bold. There were detections in the equipment blanks
collected for each of the quarters. However, the detections found in the fourth quarter of 2004
(conductivity and chloride) are insignificant, and dust contamination may have contributed to some of the
other detections. The April 2005 equipment blank results showed low detections of lead and zinc.
Detection of metals that have been found in groundwater samples indicates inadequate decontamination
between wells and decreases confidence in sample results.

The analysis of the samples collected was affected by the elevated total suspended solids (TSS) found in
several of the wells (Table 2.4 and Appendix B). Wells MW03-02, MW03-05, and MW03-06 had TSS
concentrations that were significantly higher than the other wells. The TSS values generally decreased
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after the first two sampling events, from natural development of the well. The TSS was generally
associated with significant increases in total compared to dissolved metal concentrations. Many of the
metals and the major ions had total concentrations that were similar to their corresponding dissolved
concentrations. Calcium is shown as an example in Figure 2.13, indicating that the dissolved major ion
chemistry accounts for nearly all of the total concentration measured. However, some metals had higher
total concentrations compared to dissolved concentrations (Figure 2.14) that corresponded to elevated
TSS concentrations. The elevated TSS concentrations were measured during the first few sampling
rounds and have gradually decreased over time. This issue appears to be resulting from the natural
development of the wells along with changing purge method protocols to further reduce the sediment
entering the well. TSS values measured in the November 2005 samples are significantly lower than the
initial values measured in October 2003.

While total concentrations of constituents are measured in water collected from these wells, total
concentrations do not represent background groundwater quality. Water flowing through aquifers is
naturally filtered and particulates do not migrate through aquifer material. Only dissolved mass migrates
with groundwater through aquifer matrix material or fractures. Because of this and the fact that well have
been slow to develop at this site, the focus of the baseline sampling and analysis has been on the
dissolved fraction of the water chemistry. These data provide a more reliable representation of baseline
aquifer water quality.

3 CONCLUSIONS

The baseline monitoring program for Rock Creek utilized data from nine sampling rounds conducted
from 2003 to 2005 for the evaluation of the hydrogeology and water quality of the site prior to mining
activities. This report focused on the physical properties of groundwater flow in the Rock Creek area, as
well as the evolution of groundwater chemistry as it flows through the subsurface.

Groundwater elevation measurements collected quarterly since October 2003 suggests a hydraulic
gradient of 0.6 toward the southwest, discharging into Rock Creek and the Snake River. Recharge of
groundwater occurs to the north and west of the site  Water levels in the seven monitoring wells have
remained relatively constant, with seasonal fluctuations in response to local precipitation. Groundwater
flow occurs primarily through interconnected bedrock fractures and water levels mimic surface
topography at Rock Creek.

The groundwater at Rock Creek is predominantly of calcium-bicarbonate type. Where groundwater isin
contact with the mineralized zones, the water type is cal cium-magnesium-bicarbonate-sulfate. The effect
of mineralization in the area of the proposed pit isindicated by the water chemistry at MW03-02. The pH
a MWO03-05 was generally lower than the other wells, and had elevated concentrations of arsenic,
manganese, antimony, and total dissolved solids. The dissolved metal concentrations decrease with
distance from MWO03-02 as observed in MWO03-06. In the early stages of sampling, total suspended
solids concentrations were elevated and generally decreased over time. Thistrend can be attributed to the
natural development of the wells over time, as well as modified purge methods to limit the amount of
sediment entering the well.

The baseline monitoring program will continue until proposed operations begin in 2006.
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Table 2.1 Monitoring Well Descriptions

Well ID UTM* UTM* Collar Purpose Total depth  Topof Bottomof Topof Bottomof Depth of
Easting Northing  Elevation drilled screen screen filter pack filter pack  pump
(m) (m) (m amsl) (m) (m) (m) (m) (m) (m)
MW-03-01 480011 7164903 86.49 Monitors areas upgradient from the proposed tailings facility. 24.39 13.72 19.82 10.67 24.09 18.29
MW-03-02 479855 7165284 75.2 Monitors downgradient from the mineralized zone. Will be used to quantify 45.73 30.09 42.29 27.13 42.29 42.68

the quantity of groundwater that flows from the mineralized zone to the
Snake River alluvium.

MW-03-03 480751 7166260 162.3 Monitors upgradient from the mineralized zone 36.59 29.88 35.98 27.44 37.2 30.49
MW-03-04 479994 7166135 133.08  Monitors areas upgradient from the proposed waste rock facilities. 21.34 14.02 20.12 12.5 21.34 18.29
MW-03-05P 479159 7164301 29.97 Monitors areas downgradient from the proposed tailings facility. 89.94 50 53.05 49.7 53.35 None
MW-03-05 479178 7164306 30.9 Monitors areas downgradient from the proposed tailings facility. 27.04 20.73 26.83 19.21 26.83 24.39
MW-03-06 478802 7164190 22.39 Monitors alluvium downgradient from the mine area. 7.62 4.88 7.93 3.35 9.15 6.1
MW-03-07 479620 7165330 70 Monitors areas downgradient from the proposed waste rock facilities. 33.54 26.83 32.93 25.3 33.54 30.49
*UTM coordinates using NAD 27 Zone 3

m - meters

m amsl - meters above mean sea level



Table 2.2 Groundwater elevation data summary

Well 1.D. Measuring point Potentiometric Potentiometric Potentiometric Potentiometric Potentiometric Potentiometric Potentiometric
elevation elevation elevation elevation elevation elevation elevation elevation Minimum Average Maximum
January 2004 April 2004 August 2004 November 2004 April 2005 July 2005 February 2006
(m amsl) (m amsl) (m amsl) (m amsl) (m amsl) (m amsl) (m amsl) (m amsl) (m amsl) (m amsl) (m amsl)
MWO03-01 86.49 76.28 75.49 76.67 78.56 74.91 77.33 75.43 74.91 76.38 78.56
MWO03-02 75.2 65.31 65.26 66.6 65.75 65.10 66.30 65.38 65.10 65.67 66.60
MWO03-03 162.3 158.69 158.06 158.88 159.72 157.27 160.46 158.05 157.27 158.73 160.46
MWO03-04 133.08 129.16 128.21 131.11 131.68 127.69 130.99 128.15 127.69 129.57 131.68
MWO03-05 30.9 28.03 28.89 28.04 28.00 27.91 28.27 28.56 27.91 28.24 28.89
MWO03-06 22.39 19.71 18.29 19.57 19.39 17.43 20.46 17.7 17.43 18.94 20.46
MwW03-07 70 67.87 67.06 67.29 67.56 68.07 68.90 67.06 67.79 68.90

m amsl - meters above mean sea level



Table 2.3 Field parameter data summary

Well ID: MW03-01

Parameter Unit Result Result Result Result  Minimum Average Maximum
Collection date: 19-Apr-05  20-Jul-05 11-Sep-05 21-Feb-06

Collection time: 13:05 15:45

Well diameter: cm 10.163 10.163 10.163 10.163

Depth to water: m btoc 11.58 9.16 9.08 11.06 9.08 10.22 11.58
Total depth: m btoc 24.39 24.39 24.39 24.39 24.39 24.39 24.39
Total volume purged: liters 314.57 125.07 215.77 132.49 125.07 196.98 314.57
Temperature °c 2.9 8.2 1.1 45 1.10 4.19 8.20
pH S.u. 6.72 7.26 7.76 7.91 6.72 7.41 7.91
EC uS/cm 376 356 197 65 65.00 248.50 376.00
ORP mV

Ferrous Iron mg/L 0.2 0 0 0.2 0.00 0.10 0.20
Well ID: MWO03-02

Collection date: 2/11/2005 19-Apr-05 19-Jul-05 21-Feb-06

Collection time: 17:50 17:00

Well diameter: cm 10.163 10.163 10.163 10.163

Depth to water: m btoc 7.96 10.10 8.90 9.82 7.96 9.20 10.10
Total depth: m btoc 45.73 45.73 45.73 45,73 45,73 45.73 45.73
Total volume purged: liters 333 758 95 322 94.75 376.94 758.00
Temperature °c 2.2 4.4 6.1 4.4 2.20 4.27 6.10
pH s.u. 7.1 6.87 6.21 7.09 6.21 6.82 7.10
EC uS/cm 502 880 500 151 151.00 508.25 880.00
ORP mV NA NA

Ferrous Iron mg/L 1.2 1.4 2.4 1.8 1.20 1.70 2.40
Well ID: MWO03-03

Collection date: 2/11/2005 18-Apr-05 21-Jul-05 20-Feb-06

Collection time: 14:00 17:15

Well diameter: cm 10.163 10.163 10.163 10.163

Depth to water: m btoc 2.77 5.03 1.84 4.25 1.84 3.47 5.03
Total depth: m btoc 37.2 37.20 37.20 37.20 37.20 37.20 37.20
Total volume purged: liters 624 746 288 435 288.00 523.30 746.20
Temperature °c 3.8 5.4 5.5 4.3 3.80 4.75 5.50
pH s.u. 7.72 7.28 7.56 7.8 7.28 7.59 7.80
EC uS/cm 214 365 364 64 64.00 251.75 365.00
ORP mV 29 NA 29.00 29.00 29.00
Ferrous Iron mg/L 0.2 0.6 0.6 0.6 0.20 0.50 0.60
Well ID: MW03-04

Collection date: 18-Apr-05 7/11/2005 19-Jul-05 20-Feb-06

Collection time: 16:00 14:00

Well diameter: cm 10.163 10.163 10.163 10.163

Depth to water: m btoc 5.39 2.18 2.09 4.93 2.09 3.65 5.39
Total depth: m btoc 21.34 21.34 21.34 21.34 21.34 21.34 21.34
Total volume purged: liters 359 356 87 246 87.20 262.05 359.00
Temperature °c 6.7 1.2 7.7 2.8 1.20 4.59 7.70
pH s.u. 6.33 7.78 6.74 7.69 6.33 7.14 7.78
EC uS/cm 441 222 378 71 71.00 278.00 441.00
ORP mV 164 NA 164.00 164.00 164.00
Ferrous Iron mg/L 0 0 0 0 0.00 0.00 0.00




Table 2.3 Field parameter data summary

Well ID: MWO03-05

Collection date: 20-Apr-05 7/11/2005 21-Jul-05 22-Feb-06

Collection time: 12:45 15:15

Well diameter: cm 10.163 10.163 10.163 10.163

Depth to water: m btoc 2.99 2.46 2.63 2.34 2.34 2.61 2.99
Total depth: m btoc 27.07 27.07 27.07 27.07 27.07 27.07 27.07
Total volume purged: liters 584 416 68 284 68.20 337.97 583.66
Temperature °c 2.9 1.2 7.0 3.4 1.20 3.64 7.00
pH s.u. 6.31 7.84 7.44 7.82 6.31 7.35 7.84
EC uS/cm 484 286 465 81 81.00 329.00 484.00
ORP mV NA NA

Ferrous Iron mg/L 0.8 0.8 0.8 0.6 0.60 0.75 0.80
Well ID: MW03-06

Collection date: 20-Apr-05 21-Jul-05 11-Oct-05 22-Feb-06

Collection time: 14:20 13:45

Well diameter: cm 10.163 10.163 10.163 10.163

Depth to water: m btoc 4.96 1.93 1.93 4.69 1.93 3.38 4.96
Total depth: m btoc 7.62 7.62 7.62 7.62 7.62 7.62 7.62
Total volume purged: liters 87 30 303 68 30.32 122.11 303.00
Temperature °c 4.7 11.5 4.7 6.9 4.70 6.96 11.50
pH s.u. 6.57 6.58 7.44 7.54 6.57 7.03 7.54
EC uS/cm 358 273 164 59 59.00 213.50 358.00
ORP mV NA NA

Ferrous Iron mg/L 0 0 0 0 0.00 0.00 0.00
Well ID: MWO03-07

Collection date: 18-Apr-05  21-Jul-05

Collection time: 17:40 12:15

Well diameter: cm 10.163 10.163

Depth to water: m btoc 1.93 1.10 1.10 1.52 1.93
Total depth: m btoc 33.54 33.54 33.54 33.54 33.54
Total volume purged: liters 785 49 49.30 416.90 784.50
Temperature °c 3.6 7.0 3.61 5.31 7.00
pH s.u. 6.63 6.9 6.63 6.77 6.90
EC uS/cm 469 435 435.00 452.00 469.00
ORP mV 41 -79 -79.00 -19.00 41.00
Ferrous Iron mg/L 0.8 0.8 0.80 0.80 0.80

m btoc - meters below top of casing



Table 2.4 Groundwater quality data summary

Statistics MWO03-01 MW03-02 MW03-03 MWO03-04 MWO03-05 MWO03-06 MW03-07

Analyte Units Minimum Average Maximum [ Minimum _ Average Maximum| Minimum _Average Maximum| Minimum Average Maximum| Minimum Average Maximum| Minimum _Average Maximum| Minimum Average Maximum
Alkalinity mg/L 138 142 146 258 302 468 165 172 178 178 192 204 156 214 516 105 117 126 210 217 222
Aluminum ug/L 6 543 2560 6.2 3145 24300 6 39 317 6.2 358 1710 6.2 1709 13100 6.2 5669 23900 6.2 104 355
Ammonia-N mg/L 0.031 0.031 0.063 0.031 0.218 1.66 0.031 0.039 0.202 0.031 0.031 0.065 0.031 0.042 0.108 0.03 0.17 0.66 0.03 0.12 0.18
Antimony ug/L 3.10 4.71 8.25 10.3 19.38 36 <0.31 <0.31 <0.31 0.54 0.88 1.24 0.31 25 14 0.90 2.56 4.19 2.0 3.6 5.2
Arsenic ug/L 135 179 230 1050 1822 3980 36 44 52 15 6.2 42.9 70.6 83.9 94 13 238 494 452 499 541
Barium ug/L 16 31 82 13 56 333 3.03 3.51 6.01 5.2 11.7 38.1 29 62 273 6.2 75 290 25 28 34
Beryllium ug/L 0.130 0.130 0.336 0.13 0.530 3.91 <0.13 <0.13 <0.13 0.13 0.13 0.26 0.13 0.317 2.08 0.13 0.49 1.57 <0.13 <0.13 <0.13
Cadmium ug/L 0.050 0.053 0.250 0.05 0.209 1.16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 0.07 0.37 0.05 0.39 1.20 0.05 0.06 0.25
Calcium mg/L 53 58 60 101 122 215 57 58 63 66 71 75 56 70 139 40 45 53 61 65 67
Chloride mg/L 2.4 2.6 2.9 2.61 2.88 3.13 2.09 2.23 25 25 2.7 2.9 3.9 55 6.7 2.28 2.65 2.95 3.2 6.2 21
Chromium ug/L 0.3 1.1 4.0 0.31 8.59 64.6 0.31 0.98 4.64 0.3 1.9 10.7 0.31 2.30 14.3 0.31 9.97 37.2 0.3 1.0 2.7
Cobalt ug/L 1.2 1.2 2.0 1.98 12.19 729 <1.2 <1.2 <1.2 1.2 1.2 21 1.2 23 145 1.2 9.9 28.8 <1.2 <1.2 <1.2
Conductivity umhos/cm 8 309 370 800 886 1000 320 346 380 380 406 420 420 465 550 260 280 310 390 421 490
Copper ug/L 0.31 1.22 4.20 0.31 13 103 0.31 0.32 1.26 0.31 1.24 5.71 0.31 4.3 31 0.4 22 77 0.31 0.48 1.26
Cyanide mg/L <0.0025 <0.0025 <0.0025| 0.0025 0.0025 0.0036 | <0.0025 <0.0025 <0.0025 | <0.0025 <0.0025 <0.0025 | 0.0025 0.0025 0.0013 0.0025 0.0025 0.0030 | <0.0025 <0.0025 <0.0025
Fluoride mg/L 0.031 0.062 0.102 0.042 0.101 0.162 0.031 0.041 0.072 0.031 0.059 0.094 0.050 0.089 0.133 0.032 0.047 0.067 0.05 0.09 0.11
Iron mg/L 0.20 1.25 4.84 1.7 17 123 0.435 0.60 141 0.019 0.77 4.94 0.57 4.4 30 0.041 15 47 0.72 0.91 1.40
Lead ug/L 0.06 1.18 5.27 0.062 14 102 0.062 0.184 0.896 0.1 1.9 11.8 0.06 7.4 56 0.062 14 47 0.06 0.45 1.24
Magnesium mg/L 11 12 12 50.5 62 110 13 13 14 11 12 14 24 27 37 9 12 16 16 18 19
Manganese ug/L 75 118 230 751 2090 6570 17 20 27 4.7 38 101 23 100 593 0.84 168 495 51 61 76
Molybdenum ug/L 3.10 3.10 6.16 3.1 4.01 7.62 3.1 3.10 5 3.1 3.1 5.0 3.1 3.1 3.8 3.1 3.1 6.1 3.1 3.1 6.5
Nickel ug/L 1.59 3.12 7.81 12 45 229 0.62 1.30 2.37 1.8 4.3 9.9 0.62 18 130 1.6 23 69 1.1 21 2.9
pH pH units 7.54 7.68 8.10 6.89 6.97 7.1 7.4 7.6 7.7 7.5 7.7 7.7 7.5 7.7 7.8 7.0 7.3 7.5 7.2 7.4 7.5
Phosphorus ug/L 9 44 100 9.4 182 1220 9.4 33 100 9.4 44 101 9.4 126 845 9.4 252 675 9.4 34 100
Potassium ug/L 214 398 967 331 1273 6250 204 250 405 205 416 1090 532 1267 5710 325 676 1150 728 845 980
Selenium ug/L <15 <1.5 <1.5 <1.5 <1.5 <1.5 <15 <15 <1.5 15 25 4.1 15 15 1.6 15 15 3.1 15 15 25
Silicon ug/L 2950 3814 5670 4260 8695 30700 2530 3777 4750 2010 3154 5400 2910 5764 22300 3130 7981 26700 3440 4130 5100
Silver ug/L <0.31 <0.31 <0.31 0.31 0.31 0.5 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 0.31 0.31 0.16 0.31 0.31 0.39 <0.31 <0.31 <0.31
Sodium ug/L 2010 2193 2360 2710 6084 28500 1800 2071 2360 2030 2486 4380 4310 7181 20700 1900 2404 3240 2230 5181 20800
Strontium mg/L 0.168 0.182 0.198 0.296 0.360 0.643 0.206 0.214 0.226 0.202 0.217 0.232 0.244 0.296 0.559 0.109 0.125 0.146 0.25 0.27 0.30
Sulfate mg/L 49 52 55 181 252 323 25 27 28 28 34 37 79 84 92 25 35 47 18 20 22
Sulfide mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.10 0.12 0.60 0.10 0.10 0.05 <0.1 <0.1 <0.1
Thallium ug/L 0.31 0.52 2.64 0.31 0.315 1.25 <0.31 <0.31 <0.31 0.31 0.510 2.09 0.31 0.31 0.16 0.31 0.31 0.96 0.31 0.31 0.51
Tin ug/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.31 0.47 1.00 0.31 0.62 14 0.31 0.58 1.49
Titanium ug/L 28 70 118 17.8 146.9 348 38 58 86 14 74 118 50 95 221 49 100 173 14 58 92
Total Dissolved Solids mg/L 211 228 240 565 626 728 185 213 223 221 247 286 266 302 334 139 180 216 208 245 265
Total Nitrate/Nitrite mg/L 0.31 0.31 0.50 0.31 0.31 0.5 0.31 0.32 1.36 0.31 0.34 1.56 0.31 0.32 141 0.31 0.38 1.71 <0.31 <0.31 <0.31
Total Suspended Solids mg/L 1 30 174 1.3 1081 9300 0.4 3.9 19 0.15 32 188 1.3 73 552 1.0 665 2260 1.6 8 25
Vanadium ug/L <6.2 <6.2 <6.2 6.2 11.49 67 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 6.2 6.2 16.1 6.2 20 65 <6.2 <6.2 <6.2
WAD CN mg/L 0.0025 0.0025 0.0028 | 0.0025 0.0025 0.004 0.0025 0.0025 0.003 0.0025 0.0025 0.00391 | 0.0025 0.0025 0.00125 | 0.0025 0.0025 0.003 0.0025 0.0025 0.0031
Zinc ug/L 2.7 7.5 19.5 5 48 302 1.0 1.1 25 1.0 4.0 21.6 1.0 14 97 1.0 34 105 1.0 3.6 15
Aluminum, dissolved ug/L 6 13 84 <6.2 <6.2 <6.2 6.2 8.6 27 6.2 21 151 6.2 13 84 6.2 6.7 14 6.2 9.4 46
Antimony, dissolved ug/L 3.0 4.2 5.6 1.1 23 105 <0.31 <0.31 <0.31 0.53 0.92 141 0.31 6.5 45 0.51 1.40 4.90 1.6 2.9 4.2
Arsenic, dissolved ug/L 123 150 187 161 1042 1360 38 42 49 15 1.8 5.7 33 73 95 5 10 20 482 502 530
Barium, dissolved ug/L 16 18 26 11 17 29.9 2.9 3.3 4.3 5 9 22 27 32 38 3.4 9 25 25.3 27 29.5
Beryllium, dissolved ug/L <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 0.13 0.13 0.20 <0.13 <0.13 <0.13 0.13 0.29 1.86 0.130 0.130 0.065 <0.13 <0.13 <0.13
Cadmium, dissolved ug/L 0.050 0.058 0.250 0.05 0.076 0.261 0.05 0.061 0.25 <0.05 <0.05 <0.05 0.05 0.24 1.63 0.05 0.050 0.12 <0.05 <0.05 <0.05
Calcium, dissolved mg/L 57 59 61 105 113 125 55 58 60 67 71 77 55 60 65 41 44 50 62 65 67
Chromium, dissolved ug/L 0.31 0.95 2.72 0.31 1.87 7.06 0.31 0.53 3.21 0.3 1.3 4.9 0.31 0.46 2.60 0.31 0.76 25 0.31 0.92 4.72
Cobalt, dissolved ug/L <1.2 <1.2 <1.2 2.01 3.93 6.26 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 1.20 1.20 1.91 1.2 1.2 0.6 <1.2 <1.2 <1.2
Copper, dissolved ug/L 0.31 0.48 1.09 0.31 1.50 2.9 0.31 0.80 4.71 0.31 0.43 1.77 0.31 0.70 1.58 0.3 0.5 1.2 0.31 0.46 0.81
Iron, dissolved mg/L 0.01 0.21 0.49 0.0124 1.71 251 0.0124 0.45 0.738 0.0124 0.09 0.639 0.012 0.554 0.749 0.012 0.014 0.037 0.68 0.73 0.92
Lead, dissolved ug/L 0.062 0.174 1.090 0.062 0.062 0.188 0.062 0.457 2.38 0.062 0.853 6.88 0.06 0.29 1.93 0.062 0.062 0.092 0.062 0.268 1.13
Magnesium, dissolved mg/L 11 12 12 53 56 62 11 13 14 11 12 15 25 26 29 9 10 12 16 18 19
Manganese, dissolved ug/L 76 86 99 721 1345 1870 17 19 24 2.7 24 71 23 31 54 0.31 27 115 54 59 66
Molybdenum, dissolved ug/L 3.1 3.1 5.0 3.1 3.10 5 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 3.1 3.1 4.1 31 3.1 1.6 <3.1 <3.1 <3.1
Nickel, dissolved ug/L 1.62 2.07 2.68 12 26 80 0.645 1.31 1.81 0.62 2.70 5.08 0.62 4.8 26 0.62 1.62 2.39 1.18 1.88 2.73
Phosphorus, dissolved ug/L 9 35 100 9 35 100 9 36 100 9.4 45 100 9.4 28 38 9 32 40 9.4 35 100
Potassium, dissolved ug/L 190 242 364 327 763 3010 200 227 283 219 312 595 540 702 1290 150 245 369 763 892 1370
Selenium, dissolved ug/L <15 <15 <15 <1.5 <1.5 <1.5 <1.5 <15 <15 15 2.16 3.84 1.50 1.50 4.21 15 1.50 0.75 <15 <15 <15
Silicon, dissolved ug/L 2860 3131 3460 4380 4865 5340 2320 3564 4030 2090 2430 2680 2920 3168 3550 963 2132 2780 3870 4117 4530
Silver, dissolved ug/L <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 0.31 0.31 0.44 0.31 0.31 0.16 <0.31 <0.31 <0.31
Sodium, dissolved ug/L 1900 2096 2240 2720 5587 24400 1870 2063 2210 1880 2373 4040 4400 6123 11200 1370 2143 2680 2500 4793 16400
Strontium, dissolved mg/L 0.179 0.185 0.196 0.304 0.337 0.398 0.152 0.208 0.226 0.20 0.22 0.25 0.24 0.26 0.28 0.105 0.116 0.127 0.26 0.276 0.302
Thallium, dissolved ug/L 0.310 0.348 1.180 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 0.31 0.310 0.5 0.31 0.49 2.82 0.31 0.31 0.16 <0.31 <0.31 <0.31
Tin, dissolved ug/L <2 <2 <2 <2 <2 <2 0.31 1.07 6.32 <2 <2 <2 0.31 0.47 1.00 0.31 0.37 1.00 <2 <2 <2
Titanium, dissolved ug/L 13.9 55.3 78.2 25 111 183 35 56 70 14 59 94 27 58 87 25.1 38.64 52.4 14 47 71
Vanadium, dissolved ug/L <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 <6.2 6.2 6.2 3.1 6.2 6.2 3.1 <6.2 <6.2 <6.2
Zinc, dissolved ug/L 25 5.6 10.4 6 13 19 1.0 1.8 4.9 1.0 25 10.5 1.00 5.0 26 1.00 1.61 3.67 1.0 2.7 7.0
Mercury, total ug/L 0.0010 0.0016 0.0024 0.001 0.003 0.005 0.0010 0.0010 0.0005 0.0017 0.0045 0.0073 0.0010 0.0010 0.0012 0.0053 0.0306 0.0768 0.0010 0.0010 0.0005

For constituents with some detects, these were included in statistics calculations at half the detection limit.
For constituents with no detects the result is set to the maximum detection limit for that constituent




Table 2.5 Field duplicate sample analysis data summary

October 2003 October 2003 January 2004 January 2004 April 2004 April 2004 July 2004 July 2004
Duplicate: MW-03-03 Duplicate Percent MWO03-06 Duplicate Percent MW-03-01 Duplicate Percent MW03-01 Duplicate Percent
Analyte Units Result___Result Flag MDL Result___Result Flag MDL Difference Result___Result Flag MDL Result___Result Flag MDL Difference Result___Result Flag MDL Result__Result Flag MDL Difference Result___Result Flag MDL Result___Result Flag MDL Difference
Alkalinity mg/L 176 6.2 174 6.2 11 116 124 112 12.4 35 144 6.2 142 6.2 14 NA NA NA 139 31

Aluminum ug/L 317 6.2 205 6.2 175.7 5020 31 4060 3.1 211 6.2 ND 6.2 6.2 ND 6.2 253 6.2 25 6.2 12
[Ammonia-N mg/L. 0.042 J 0.031 0.042 J 0.031 0.516 0.031 0.408 0.031 234 0.031 ND 0.031 0.031 ND 0.031 0.031 ND 0.031 0.058 J 0.031 -60.7
Antimony ug/L 0.31 ND 0.31 0.57 J 0.31 -59.1 3.46 031 237 0.155 374 3.52 0.31 3.72 031 -5.5 31 0.31 34 031 -9.2
Arsenic ug/L 48.2 15 516 15 -6.8 355 15 245 0.75 36.7 162 15 159 15 19 145 15 148 15 -2.0
Barium ug/L 6.01 0.94 25 J 0.94 825 115 0.94 78.9 0.47 37.2 18.2 0.94 179 0.94 17 16.9 0.94 16.8 0.94 0.6
Beryllium ug/L 0.13 ND 013 0.13 ND 0.13 0.926 013 0.637 0.065 37.0 0.13 ND 0.13 013 ND 013 0.13 ND 0.13 013 ND 013

Cadmium ug/L. 0.05 ND 0.05 0.05 ND 0.05 0.809 0.05 0.499 0.025 474 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.054 ND 0.05 77
Calcium mg/L 56.6 0.031 61.6 0.62 -85 49.2 031 514 0.031 -4.4 59.8 0.062 58.3 0.062 25 58 0.062 58.2 0.062 -0.3
Chloride mg/L 214 0.031 2.28 0.031 -6.3 2.58 0.031 257 0.031 0.4 248 0.031 25 0.031 -0.8 2.88 0.031 275 0.031 46
Chromium ug/L 0.784 J 0.31 0.31 ND 0.31 86.7 7.26 031 6.52 0.155 107 0.31 ND 0.31 031 ND 031 0.326 0.31 031 ND 031 5.0
Cobalt ug/L 12 ND 12 12 ND 12 234 12 14.4 0.6 476 12 ND 12 12 ND 12 12 ND 12 12 ND 12
Conductivity umhos/cm 350 0.477 370 0.477 -5.6 280 0.477 280 0.477 360 0.477 360 0.477 360 0.477 360 0.477

Copper ug/L 1.26 0.31 0.31 ND 0.31 121.0 35.7 031 231 0.155 429 0.806 J 0.31 0.624 ND 031 255 0.31 J 0.31 031 ND 031

Cyanide mg/L. 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025

Fluoride mg/L 0.036 J 0.031 0.032 J 0.031 118 0.067 J 0.031 0.061 J 0.031 9.4 0.077 J 0.031 0.092 ND 0.031 -17.8 0.07 ND 0.031 0.069 ND 0.031 14
Iron mg/L. 141 0.0062 0.0625 0.0124 183.0 175 0.062 291 0.0062 -49.8 0.203 0.0124 0.166 0.0124 201 0.309 0.0124 0.293 0.0124 53
Lead ug/L 0.896 0.07 0.07 ND 0.07 1710 241 0.07 16.1 0.035 39.8 0.065 J 0.062 0.081 ND 0.062 -21.9 0.207 0.062 0.182 ND 0.062 129
Magnesium mg/L. 126 0.031 131 0.062 -3.9 118 0.031 127 0.031 73 11.6 0.062 11.4 0.062 17 11.4 0.062 11.4 0.062
Manganese ug/L 273 0.31 2.06 0.31 1719 495 031 271 0.155 58.5 87.4 0.31 89 031 -18 80.1 0.31 81.2 031 -14
Molybdenum ug/L 3.57 J 31 31 ND 31 141 31 ND 31 1.86 J 155 50.0 6.16 J 3.1 31 ND 31 66.1 3.1 ND 3.1 31 ND 31

Nickel ug/L 237 0.62 188 J 0.62 231 36.9 0.62 26 0.31 34.7 2.08 0.62 214 0.62 -2.8 191 0.62 177 ND 0.62 7.6
pH PH units 76 01 7.6 0.1 72 0.1 7.2 0.1 77 0.1 77 0.1 7.54 01 7.61 0.1 -0.9
Phosphorus ug/L 9.81 J 9.4 9.4 ND 9.4 4.3 420 9.4 371 4.7 124 62 ND 62 62 ND 62 62 ND 62 62 ND 62

Potassium ug/L 405 J 150 246 J 150 48.8 675 150 388 75 54.0 244 J 150 251 ND 150 -2.8 218 J 150 229 ND 150 -4.9
Selenium ug/L 15 ND 15 15 ND 15 15 ND 15 0.75 ND 0.75 15 ND 15 15 ND 15 15 ND 15 15 ND 15

Silicon ug/L 4750 62 3140 62 40.8 7230 310 5260 31 315 3200 62 3250 62 -16 2950 62 2960 62 -0.3
Silver ug/L. 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.155 ND 0.155 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 031 ND 031

Sodium ug/L 2360 150 2050 150 141 2510 150 1340 75 60.8 2290 150 2230 150 2.7 2040 150 1950 150 45
Strontium mg/L. 0.211 0.0015 0.237 0.003 -11.6 0.14 0.0015 0.147 0.0015 -4.9 0.181 0.003 0.174 0.003 3.9 0.182 0.003 0.182 0.003

Sulfate mg/L. 284 0.031 294 0.031 -35 42 0.031 41 0.031 2.4 49.8 0.062 49.6 0.062 0.4 49.2 0.062 258 0.031 62.4
Sulfide mg/L 01 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 01 ND 01 01 ND 01 0.1 ND 0.1 01 ND 01 0.1 ND 0.1

Thallium ug/L 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 121 0.155 -118.4 2.64 0.31 0.503 ND 031 136.0 0.31 J 0.31 031 ND 031

Tin ug/L 2 ND 2 2 ND 2 2 ND 2 1 ND 1 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 031 ND 031

Titanium ug/L 66.6 15 72 15 7.8 114 15 739 0.75 427 60.2 15 59.1 15 18 49.4 15 516 15 -4.4
Total Dissolved Solids mg/L 220 16 238 16 7.9 213 16 216 16 -1.4 229 3.1 229 31 240 31 228 31 5.1
Total Nitrate/Nitrite mg/L 0.31 ND 0.31 0.31 ND 0.31 171 031 0.82 J 0.31 70.4 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 031 ND 031

Total Suspended Solids mg/L. 19.2 0.8 4.06 0.406 130.2 2260 20 2400 20 -6.0 19.1 0.15 56.6 0.214 -99.1 53 0.15 4.6 0.15 141
Vanadium ug/L 6.2 ND 6.2 6.2 ND 6.2 179 J 6.2 16.9 3.1 5.7 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2

WAD CN mg/L 0.0025 ND 0.0025 | 0.00362 J 0.0025 -36.6 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025

Zinc ug/L 151 J 1 1 ND 1 40.6 46.8 1 343 05 30.8 7 15 6.21 15 12.0 5.69 J 15 16.6 15 -97.9
Aluminum, dissolved ug/L 26.8 6.2 147 J 6.2 58.3 8.44 J 6.2 103 J 6.2 -19.9 84.1 6.2 202 6.2 -82.4 6.2 ND 6.2 6.2 ND 6.2

Antimony, dissolved ug/L 0.31 ND 031 0.615 J 0.31 -65.9 135 031 133 0.31 15 4.26 0.31 551 031 -25.6 3.55 0.31 3.54 031 03
Arsenic, dissolved ug/L 41 15 50.1 15 -20.0 19.8 15 18.8 15 5.2 187 15 208 15 -10.6 147 15 150 15 -2.0
Barium, dissolved ug/L 3.59 0.94 247 J 0.94 37.0 85 0.94 10.1 0.94 -17.2 20 0.94 211 0.94 -5.4 171 0.94 17.3 0.94 -12
Beryllium, dissolved ug/L 0.13 ND 013 0.13 ND 0.13 0.13 ND 013 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 013 0.13 ND 0.13 013 ND 0.13

Cadmium, dissolved ug/L. 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05

Calcium, dissolved mg/L. 585 0.62 65.8 0.062 -11.7 418 0.62 44 0.062 5.1 59.3 0.062 58.8 0.062 0.8 58.9 0.062 59.7 0.062 -13
Chromium, dissolved ug/L 0.31 ND 031 0.31 ND 0.31 143 031 1.92 0.31 -29.3 0.31 ND 0.31 0.476 ND 0.31 -42.2 0.31 0.31 0.31 ND 031

Cobalt, dissolved ug/L. 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12

Copper, dissolved ug/L. 0.31 ND 031 0.31 ND 0.31 12 031 0.31 ND 0.31 117.9 0.705 J 0.31 1.08 031 -42.0 0.31 ND 0.31 031 ND 031

Iron, dissolved mg/L 0.738 0.0124 0.0528 0.0124 1733 0.0124 ND 0.0124 0.0124 ND 0.0124 0.486 0.0124 1.05 0.0124 -73.4 0.226 0.0124 0.211 0.0124 6.9
Lead, dissolved ug/L. 0.693 0.07 0.07 ND 0.07 163.3 0.07 ND 0.07 0.07 ND 0.07 1.09 0.062 245 0.062 -76.8 0.062 ND 0.062 0.062 ND 0.062
Magnesium, dissolved mg/L 139 0.062 133 0.062 4.4 10 0.062 10.2 0.062 -2.0 115 0.062 115 0.062 115 0.062 116 0.062 -0.9
Manganese, dissolved ug/L. 237 031 2.04 0.31 168.3 115 031 123 0.31 -6.7 98.3 0.31 130 031 -27.8 817 0.31 80.8 0.31 11
Molybdenum, dissolved ug/L. 31 ND 31 31 ND 3.1 31 ND 31 31 ND 31 3.4 J 31 31 ND 31 9.2 3.1 ND 3.1 31 ND 31

Nickel, dissolved ug/L 158 J 0.62 212 0.62 -29.2 171 J 0.62 162 J 0.62 5.4 19 J 0.62 231 0.62 -19.5 162 0.62 154 ND 0.62 5.1
Phosphorus, dissolved ug/L 319 9.4 9.4 ND 9.4 109.0 403 9.4 354 9.4 129 62 ND 62 62 ND 62 62 ND 62 62 ND 62

Potassium, dissolved ug/L 283 J 150 261 J 150 8.1 214 J 150 202 J 150 5.8 245 J 150 284 ND 150 -14.7 190 J 150 191 ND 150 -0.5
Selenium, dissolved ug/L. 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15

Silicon, dissolved ug/L 3810 62 3260 62 156 1900 62 1830 62 3.8 3460 62 3520 62 -17 3170 62 3120 62 16
Silver, dissolved ug/L 0.31 ND 031 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 031 ND 031

Sodium, dissolved ug/L. 2210 150 2110 150 4.6 2190 150 2080 150 5.2 2240 150 2270 150 -13 2030 150 2020 150 05
Strontium, dissolved mg/L 0.226 0.003 0.246 0.003 -85 0.113 0.003 0.115 0.003 -18 0.186 0.003 0.185 0.003 05 0.184 0.003 0.184 0.003

[ Thallium, dissolved ug/L 0.31 ND 031 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 118 0.31 031 ND 031 116.8 0.31 J 0.31 031 ND 031

Tin, dissolved ug/L 2 ND 2 2 ND 2 2 ND 2 2 ND 2 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 031 ND 031

Titanium, dissolved ug/L 69.5 15 7.2 15 24 45.4 15 46.6 15 -26 67.4 15 728 15 77 66.9 15 64.4 15 3.8
Vanadium, dissolved ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2

Zinc, dissolved ug/L 1 ND 1 1 ND 1 1 ND 1 1 ND 1 10.4 15 8.64 15 18.5 6.53 J 15 19 15 -97.7

Result flags:"ND" means not detected; "J* means result is estimated concentration that is less than the practical quantitation limit but greater than method detection fimit




Table 2.5 Field duplicate sample analysis data summary

July 2004 July 2004 October 2004 October 2004 April 2005 April 2005 July 2005 July 2005
Duplicate: MW-03-02 Duplicate Percent MW03-02 Duplicate Percent MWO03-04 Duplicate Percent MWO03-02 Duplicate Percent
Analyte Units Result__ ResultFlag __ MDL Result _ ResultFlag  MDL Difference Result_ ResultFlag _ MDL Result _ ResultFlag ML Difference Result  ResultFlag  MDL Result _ ResultFlag ML Difference Result  ResultFlag  MDL Result_ ResultFlag __ MDL | Difference
Alkalinity mg/L 262 31 266 31 -15 292 31 290 31 0.7 195 31 196 31 -0.5 275 31 276 31 -0.4
Aluminum ug/L. 579 6.2 460 6.2 229 40.2 6.2 46.6 6.2 -14.7 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2
Ammonia-N mg/L 0.031 J 0.031 0.031 ND 0.031 0.041 J 0.031 0.086 ND 0.031 -70.9 0.065 J 0.031 0.09 ND 0.031 -32.3 0.031 ND 0.031 0.031 ND 0.031
Antimony ug/L. 19.1 0.31 19.4 0.31 -1.6 16.3 0.31 146 0.31 11.0 0.817 J 0.31 0.98 ND 0.31 -18.1 143 0.31 14.1 0.31 14
Arsenic ug/L 1600 15 1560 15 25 1170 15 1290 15 -9.8 15 ND 15 15 ND 15 1510 15 1510 15
Barium ug/L. 245 0.94 233 0.94 5.0 172 0.94 18.2 0.94 -5.6 6.74 0.94 6.31 0.94 6.6 136 0.94 13 0.94 45
Beryllium ug/L. 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 013 0.13 ND 0.13
Cadmium ug/L. 0.05 J 0.05 0.05 ND 0.05 0.0715 J 0.05 0.05 ND 0.05 35.4 0.05 ND 0.05 0.05 ND 0.05 0.222 J 0.05 0.19 ND 0.05 155
Calcium mg/L 103 0.31 108 0.31 -4.7 126 31 114 0.062 10.0 7.9 0.062 716 0.062 0.4 107 0.031 106 0.62 0.9
Chloride mg/L 2.83 0.031 2.85 0.031 -0.7 313 0.031 313 0.031 2.64 0.031 264 0.031 2.61 0.031 263 0.031 -0.8
Chromium ug/L. 16 J 0.31 115 0.31 32.7 0.719 J 0.31 4,03 031 -139.4 0.49 J 0.31 0.761 ND 0.31 -43.3 0.379 J 0.31 0.31 ND 0.31 20.0
Cobalt ug/L. 5.16 J 12 4.32 12 17.7 1.98 J 12 2.06 ND 12 -4.0 12 ND 12 12 ND 12 4.47 12 4.29 12 41
Conductivity umhos/cm 800 0.477 800 0.477 900 0.477 900 0.477 380 0.477 380 0.477 NA NA NA NA NA NA
Copper ug/L. 1.04 0.31 111 0.31 -6.5 1.09 0.31 22 0.31 -67.5 0.745 J 0.31 0.31 ND 0.31 825 1.01 0.31 111 0.31 -9.4
Cyanide mg/L 0.0025 J 0.0025 0.0025 ND 0.0025 0.0036 J 0.0025 0.0036 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025
Fluoride mg/L 0.162 J 0.031 0.139 0.031 153 0.067 J 0.031 0.051 ND 0.031 271 0.05 J 0.031 0.05 ND 0.031 0.1 0.031 0.079 ND 0.031 235
Iron mg/L. 3.83 0.0062 3.38 0.0062 125 17 0.0062 1.56 0.0124 8.6 0.0216 J 0.0124 0.0204 ND 0.0124 5.7 2.66 0.0062 2.68 0.0124 -0.7
Lead ug/L. 107 0.062 0.808 0.062 27.9 0.386 0.062 0.261 0.062 38.6 0.35 0.062 0.341 0.062 26 0.062 ND 0.062 0.067 ND 0.062 -7.8
Magnesium mg/L 55.5 0.31 55.5 0.31 515 0.031 48.4 0.062 6.2 124 0.062 12.4 0.062 54.4 0.031 53.6 0.62 15
Manganese ug/L. 1920 0.31 1740 0.31 9.8 751 0.31 738 031 17 8.26 0.31 7.66 0.31 75 1640 0.31 1580 0.31 3.7
Molybdenum ug/L. 4.47 J 31 3.54 ND 31 23.2 3.33 J 31 31 ND 31 72 31 ND 31 31 ND 31 31 ND 31 3.36 ND 31 -8.0
Nickel ug/L 26.8 0.62 227 0.62 16.6 115 0.62 119 0.62 -3.4 2.46 0.62 263 0.62 -6.7 222 0.62 209 0.62 6.0
pH PH units 6.9 0.1 6.9 0.1 6.98 0.1 7.05 0.1 -1.0 75 0.1 7.6 0.1 -1.3 NA NA NA NA NA NA
Phosphorus ug/L. 62 ND 62 62 ND 62 62 ND 62 62 ND 62 62 ND 62 62 ND 62 62 ND 62 62 ND 62
Potassium ug/L. 723 150 724 150 -0.1 587 150 554 150 5.8 228 J 150 215 ND 150 59 514 150 505 150 18
Selenium ug/L. 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 189 ND 15 -23.0 15 ND 15 15 ND 15
Silicon ug/L. 6740 62 5640 62 178 4730 62 5040 62 -6.3 2200 62 2080 62 5.6 4840 NA 4880 62 -0.8
Silver ug/L. 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 031 031 ND 031
Sodium ug/L. 3040 150 3500 150 -14.1 3130 150 3120 150 03 2100 150 1970 150 6.4 3260 150 3320 150 -1.8
Strontium mg/L. 0.297 0.0015 0.321 0.0015 -7.8 0.364 0.0015 0.344 0.003 5.6 0.214 0.003 0.213 0.003 0.5 0.304 0.0015 0.301 0.003 1.0
Sulfate mg/L. 247 0.31 247 0.31 209 0.62 205 0.62 19 36.1 0.031 359 0.031 0.6 181 0.31 183 0.31 -11
Sulfide mg/L. 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1
Thallium ug/L. 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 031 031 ND 031
Tin ug/L 0.379 ND 0.31 0.31 ND 0.31 20.0 0.31 ND 031 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 031 ND 031
Titanium ug/L. 92.2 15 119 15 -25.4 107 15 68.1 15 44.4 50.4 15 472 15 6.6 172 15 171 15 0.6
Total Dissolved Solids mg/L 665 31 650 31 23 655 31 650 31 08 241 31 241 31 565 31 570 31 -0.9
Total Nitrate/Nitrite mg/L. 0.62 ND 0.62 3.62 0.62 -1415 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 031 0.031 ND 0.031 163.6
Total Suspended Solids mg/L 64.3 0.429 82.7 05 -25.0 10.4 0.2 9.6 0.2 8.0 0.15 ND 0.15 0.2 ND 0.15 -28.6 5.2 0.15 5.4 0.15 -3.8
Vanadium ug/L. 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2
WAD CN mg/L. 0.0025 J 0.0025 0.0025 ND 0.0025 0.004 J 0.0025 0.0026 ND 0.0025 42.4 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025
Zinc ug/L. 237 15 195 15 19.4 6 15 5.76 15 4.1 15 ND 15 15 ND 15 15.2 15 15 15 13
Aluminum, dissolved ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2
Antimony, dissolved ug/L. 143 0.31 137 0.31 43 149 0.31 153 0.31 -2.6 0.855 J 0.31 0.954 ND 0.31 -10.9 129 0.31 12.4 0.31 4.0
Arsenic, dissolved ug/L. 1360 15 1300 15 45 1240 15 1250 15 -0.8 15 ND 15 15 ND 15 1360 15 1310 15 37
Barium, dissolved ug/L 155 0.94 15.6 0.94 -0.6 173 0.94 18.1 0.94 -4.5 6.65 0.94 6.94 0.94 -4.3 124 0.94 12.3 0.94 0.8
Beryllium, dissolved ug/L. 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 013 0.13 ND 0.13
Cadmium, dissolved ug/L. 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05
Calcium, dissolved mg/L 109 0.062 111 0.062 -1.8 125 0.062 125 0.062 701 0.062 703 0.062 -0.3 107 0.062 108 0.062 -0.9
Chromium, dissolved ug/L. 0.31 0.31 0.31 ND 0.31 3.16 0.31 2.99 031 55 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 031 031 ND 031
Cobalt, dissolved ug/L. 4.03 J 12 4.67 12 -14.7 2,01 J 12 2.04 ND 12 -15 12 ND 12 12 ND 12 4.08 12 3.86 ND 12 55
Copper, dissolved ug/L 0.31 0.31 0.31 ND 0.31 222 0.31 215 031 3.2 0.31 ND 0.31 0.31 ND 0.31 114 031 0.825 ND 0.31 32.1
Iron, dissolved mg/L 251 0.0124 226 0.0124 105 152 0.0124 152 0.0124 0.0144 J 0.0124 0.0136 ND 0.0124 5.7 2.48 0.0124 243 0.0124 20
Lead, dissolved ug/L. 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 0.377 0.062 0.365 0.062 32 0.062 ND 0.062 0.062 ND 0.062
Magnesium, dissolved mg/L 55.8 0.062 54.9 0.062 16 53.4 0.062 53.5 0.062 -0.2 122 0.062 12.3 0.062 -0.8 54.2 0.062 53.9 0.062 0.6
Manganese, dissolved ug/L. 1730 0.31 1740 0.31 -0.6 721 0.31 739 0.31 -25 8.65 0.31 8.57 0.31 0.9 1550 0.31 1490 0.31 3.9
Molybdenum, dissolved ug/L. 31 ND 31 31 ND 31 31 ND 31 31 ND 31 31 ND 31 31 ND 31 31 ND 31 31 ND 31
Nickel, dissolved ug/L. 226 0.62 233 0.62 -3.1 12 0.62 121 0.62 -0.8 273 0.62 27 0.62 0.7 222 0.62 208 0.62 6.5
Phosphorus, dissolved ug/L. 62.3 ND 62 62 ND 62 0.5 62 ND 62 62 ND 62 62 ND 62 62 ND 62 62 ND 62 62 ND 62
Potassium, dissolved ug/L 353 150 364 ND 150 -3.1 517 150 539 150 -4.2 240 J 150 247 ND 150 -29 456 J 150 456 ND 150
Selenium, dissolved ug/L. 15 ND 15 15 ND 15 15 ND 15 15 ND 15 2.09 J 15 231 ND 15 -10.0 15 ND 15 15 ND 15
Silicon, dissolved ug/L. 4850 62 4890 62 -0.8 5130 62 5270 62 2.7 NA NA NA NA NA NA 4760 NA 4650 62 23
Silver, dissolved ug/L. 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.3 0.31 ND 0.31 0.31 ND 0.31
Sodium, dissolved ug/L 3000 150 3120 150 -39 3130 150 3150 150 -0.6 2210 150 2230 150 -0.9 3100 150 3030 150.0 23
Strontium, dissolved mg/L 0.307 0.003 0.308 0.003 -0.3 0.377 0.003 0.377 0.003 0.22 0.003 0.222 0.003 -0.9 0.304 0.003 0.305 0.003 -0.3
Thallium, dissolved ug/L. 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 031 031 ND 031
Tin, dissolved ug/L. 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 031 ND 031 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 031 031 ND 031
Titanium, dissolved ug/L. 83.8 15 79.3 15 55 69.3 15 69.6 15 -0.4 44.2 15 44.9 15 -16 98.4 15 91.8 15 6.9
Vanadium, dissolved ug/L. 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2
Zinc, dissolved ug/L. 188 15 177 15 6.0 5.51 15 6.66 15 -18.9 15 ND 15 15 ND 15 16.9 15 15.1 15 113

Resultflags:"ND" means not detected; "J" means result is e Result flags from database:"ND" means not detected; "J* means result is estimated conc. that is less than the practical quantitation limit but greater than MDL.




Table 2.6 Equipment blank sample analysis data summary

Blanks January 2004 April 2004 August 2004 November 2004 April 2005 July 2005

Analyte Units. Result _ ResultFlag  MDL Result _ ResultFlag  MDL Result _ ResultFlag  MDL Result _ ResultFlag  MDL Result  ResultFlag  MDL Result  ResultFlag  MDL
Alkalinity mg/L 31 ND 31 27 J 2.07 31 ND 31 31 ND 31 31 ND 31 31 ND 31
Aluminum ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2
Ammonia-N mg/L 0.031 ND 0.031 0.031 ND 0.031 0.031 ND 0.031 0.031 ND 0.031 0.031 ND 0.031 0.031 ND 0.031
Antimony ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31
Arsenic ug/L 15 ND 15 212 J 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15
Barium ug/L 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94
Beryllium ug/L 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13
Cadmium ug/L 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05
Calcium mg/L 0.062 ND 0.062 0.0862 J 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062
Chloride mg/L 0.031 ND 0.031 0.031 ND 0.031 0.031 ND 0.031 0.038 J 0.031 0.031 ND 0.031 0.031 ND 0.031
Chromium ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31
Cobalt ug/L 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12
Conductivity umhos/cm 2 0.477 26 0.477 12 0.477 13 0.477 14 0.477 0.31 ND 0.31
Copper ug/L 0.31 ND 0.31 0.406 J 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.0025 ND 0.0025
Cyanide mg/L 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.031 ND 0.031
Fluoride mg/L 0.031 ND 0.031 0.031 ND 0.031 0.032 J 0.031 0.031 ND 0.031 0.031 ND 0.031 0.0145 J 0.0124
Iron mg/L 0.0124 ND 0.0124 0.0163 J 0.0124 0.0124 ND 0.0124 0.0124 ND 0.0124 0.0124 ND 0.0124 0.062 ND 0.062
Lead ug/L 0.07 ND 0.07 0.088 J 0.062 0.104 J 0.062 0.062 ND 0.062 0.511 0.062 0.062 ND 0.062
Magnesium mg/L 0.062 ND 0.062 0.0666 J 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 0.31 ND 0.31
Manganese ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 31 ND 31
Molybdenum ug/L 31 ND 31 31 ND 31 31 ND 31 31 ND 31 31 ND 31 0.62 ND 0.62
Nickel ug/L 0.62 ND 0.62 0.62 ND 0.62 0.62 ND 0.62 0.62 ND 0.62 0.62 ND 0.62 62 ND 62
pH pH units 6 0.1 7.6 0.1 6.06 0.1 6.02 0.1 6.1 0.1 150 ND 150
Phosphorus ug/L 9.4 ND 9.4 62 ND 62 62 ND 62 62 ND 62 62 ND 62 15 ND 15
Potassium ug/L 150 ND 150 150 ND 150 150 ND 150 150 ND 150 150 ND 150 62 ND 62
Selenium ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 0.31 ND 0.31
Silicon ug/L 62 ND 62 62 ND 62 62 ND 62 62 ND 62 NA NA NA 150 ND 150
Silver ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.003 ND 0.003
Sodium ug/L 150 ND 150 150 ND 150 150 ND 150 150 ND 150 150 ND 150 0.041 J 0.031
Strontium mg/L 0.003 ND 0.003 0.003 ND 0.003 0.003 ND 0.003 0.003 ND 0.003 0.003 ND 0.003 0.1 ND 0.1
Sulfate mg/L 0.031 ND 0.031 0.031 ND 0.031 0.077 J 0.031 0.031 ND 0.031 0.045 J 0.031 0.31 ND 0.31
Sulfide mg/L 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.31 ND 0.31
Thallium ug/L 0.31 ND 0.31 0.863 J 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 15 ND 15
Tin ug/L 2 ND 2 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 3.8 J 31
Titanium ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 0.031 ND 0.031
Total Dissolved Solids mg/L 16 ND 16 6.25 J 3.1 8.75 J 3.1 3.1 ND 3.1 3.1 ND 3.1 0.3 ND 0.3
Total Nitrate/Nitrite mg/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 6.2 ND 6.2
Total Suspended Solids mg/L 0.4 ND 0.4 0.2 J 0.15 0.2 J 0.15 0.15 ND 0.15 0.3 ND 0.3 0.0025 ND 0.0025
Vanadium ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 15 ND 15
'WAD CN mg/L 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 0.0025 ND 0.0025 6.2 ND 6.2
Zinc ug/L 1 ND 1 175 J 15 15 ND 15 15 ND 15 15 ND 15 0.31 ND 0.31
Aluminum, dissolved ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 1.75 J 15
Antimony, dissolved ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.94 ND 0.94
Arsenic, dissolved ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 0.13 ND 0.13
Barium, dissolved ug/L 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94 0.94 ND 0.94 0.05 ND 0.05
Beryllium, dissolved ug/L 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.062 ND 0.062
Cadmium, dissolved ug/L 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.31 ND 0.31
Calcium, dissolved mg/L 0.102 J 0.062 0.0943 J 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 12 ND 12
Chromium, dissolved ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31
Cobalt, dissolved ug/L 12 ND 12 12 ND 12 12 ND 12 12 ND 12 12 ND 12 0.0124 ND 0.0124
Copper, dissolved ug/L 0.31 ND 0.31 0.545 J 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.062 ND 0.062
Iron, dissolved mg/L 0.0124 ND 0.0124 0.0124 ND 0.0124 0.0124 ND 0.0124 0.0124 ND 0.0124 0.0124 ND 0.0124 0.062 ND 0.062
Lead, dissolved ug/L 0.07 ND 0.07 0.062 ND 0.062 0.102 J 0.062 0.062 ND 0.062 0.223 0.062 1.06 0.31
Magnesium, dissolved mg/L 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 0.062 ND 0.062 31 ND 31
Manganese, dissolved ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.62 ND 0.62
Molybdenum, dissolved ug/L 3.1 ND 3.1 3.1 ND 3.1 3.1 ND 3.1 3.1 ND 3.1 3.1 ND 3.1 62 ND 62
Nickel, dissolved ug/L 0.62 ND 0.62 0.62 ND 0.62 0.62 ND 0.62 0.62 ND 0.62 0.62 ND 0.62 150 ND 150
Phosphorus, dissolved ug/L 114 J 9.4 62 ND 62 62 ND 62 62 ND 62 62 ND 62 15 ND 15
Potassium, dissolved ug/L 150 ND 150 150 ND 150 150 ND 150 150 ND 150 150 ND 150 62 ND 62
Selenium, dissolved ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 0.31 ND 0.31
Silicon, dissolved ug/L 62 ND 62 62 ND 62 62 ND 62 62 ND 62 NA NA NA 150 ND 150
Silver, dissolved ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.003 ND 0.003
Sodium, dissolved ug/L 150 ND 150 150 ND 150 150 ND 150 150 ND 150 150 ND 150 0.31 ND 0.31
Strontium, dissolved mg/L 0.003 ND 0.003 0.003 ND 0.003 0.003 ND 0.003 0.003 ND 0.003 0.003 ND 0.003 0.31 ND 0.31
Thallium, dissolved ug/L 0.31 ND 0.31 0.812 J 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 15 ND 15
Tin, dissolved ug/L 2 ND 2 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 6.2 ND 6.2
Titanium, dissolved ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 J 15
'Vanadium, dissolved ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 NA NA NA
Zinc, dissolved ug/L 3.86 1 15 ND 15 15 ND 15 15 ND 15 2.67 J 15 NA NA NA

Result flags from database:"ND" means not detected; "J* means result is estimated conc. that is less than the practical quantitation limit but greater than MDL.
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Figure 1.1 Site map and monitoring well locations
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Figure 1.2 Monthly average climate data
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Figure 2.1 Groundwater elevation hydrograph for

Rock Creek monitoring wells
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Figure 2.2 Dissolved arsenic concentration through time
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Figure 2.3 Hydrochemical typing of groundwaters at
Rock Creek, Alaska (November 2003)
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11 LI Figure 2.4 Hydrochemical typing of groundwater at

ks Rock Creek, Alaska (January 2004)
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11 LN Figure 2.5 Hydrochemical typing of groundwaters at

St Rock Creek, Alaska (April 2004)
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Figure 2.6 Hydrochemical typing of groundwaters at
Rock Creek, Alaska (July 2004)
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Figure 2.7 Hydrochemical typing of groundwaters at
Rock Creek, Alaska (November 2004)
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11 LN Figure 2.8 Hydrochemical typing of groundwaters at

St Rock Creek, Alaska (January 2005)
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Figure 2.9 Hydrochemical typing of groundwaters at
Rock Creek, Alaska (April/May 2005)
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Figure 2.10 Hydrochemical typing of groundwaters
at Rock Creek, Alaska (July 2005)
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Figure 2.11 Hydrochemical typing of groundwaters
at Rock Creek, Alaska (November 2005)
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from upgradient to downgradient

Figure 2.12 Dissolved concentrations with distance
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Figure 2.13 Total versus dissolved concentrations for calcium
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Figure 2.14 Total versus dissolved concentrations for

arsenic and manganese
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APPENDIX A

Monitoring well drilling and installation summary



WATER MANAGEMENT CONSULTANTS, INC.

MEMORANDUM

To: Ken Kuchling

Copy to: Doug Nicholson, Brent Johnson
From: Alex Rosenberg

Date: July 19, 2004

Subject: Observational Well Summary

The attached Observational Well Summary Table provides well locations, elevations, potentiometric
surface elevations with dates of record, and conductivity estimates for the monitoring wells at the Rock
Creek site. Drill hole logs and installation diagrams are also attached.

Two recovery tests were run on monitoring well MW03-04. The different conductivity estimates made
from these tests could have been the result of hole development during testing.

Pilot hole MWO03-05P was completed but was not tested. Pilot hole MW03-03P was strongly artesian and
was therefore plugged and abandoned.

Monitoring well MWO03-06, within the alluvium of the Snake River valley, recovered to quickly to run a
recovery test. We assume the conductivity would be on the order of 10-4 m/s due to the nature of the
alluvial material.

DRAFT
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Observation Well Summary Table

Depth to
Well ID Location Location Total Drilled Depth Elevation Water Date Potentiometric Elevation ~ Conductivity Estimates
Measuring Porch
Monitoring Wells UTM* Easting UTM* Northing (m) (m amsl) (m) (d-m-y) (m amsl) (m/s)
MW-03-01 480011 7164903 24.39 86.49 10.21 22-1-04 76.28 1.30E-06
MW-03-02 479855 7165284 45.73 75.2 9.89 29-1-04 65.31 2.50E-07
MW-03-03 480751 7166260 36.59 162.3 3.61 30-1-04 158.69 5.00E-07
MW-03-04 479994 7166135 21.34 133.08 3.92 21-1-04 129.16 (a) 6.00E-70
(b) 2E-05
MW-03-05 479178 7164306 27.04 30.9 2.87 15-1-04 28.03 2.50E-06
MW-03-06 478802 7164190 7.62 22.39 2.65/2.68 22-1-04 19.74 1E-05*"
26-1-04 19.71
MW-03-07 479620 7165330 33.54 70 3.12/2.13 21-1-04 66.88 4.00E-07
28-1-04 67.87
MW-03-05P 479159 7164301 89.94 29.97

Average: 3.65E-6

*UTM coordinates using NAD 27 Zone 3
*L could not run recovery test on hole, value is an approximation

DRAFT
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DRAFT

Monitoring Well Completion Schematic

Project Name: Rock Creek Well I.D.: MWO03-01
UTM Northing (m): 7164903 UTM Easting (m): 480011
Drilling Co.: T&J Enterprises Elevation (m): 86.49
Pump model number: 5SQE03A-140 Depth of pump (m): 18.29
Driller: R. Brown Datum: NAD 27, ZONE 3
Completion detalil De(rétgs()m) Completion Details Completion Materials and Installation
(not drawn to scale) Specifications

Locked well cap

P Measuring point is top of riser pipe
7 adjacent to lock hasp

Top of Riser Pipe -0.95

Ground Surface 0 Ground Surface

Top of Bentonite Seal 0

l4——— Steel surface casing: 203 mm dia. Steel

|-
L
Bottom of Surface Casing 1.98 Bentonite: medium holeplug

i ——Backfill: Drill cuttings and bentonite holeplug

Bottom of Bentonite Seal 3.05

Blank casing: 101 mm dia., sch 80 PVC
o i with ASTM F-480 flush-joint threads and teflon O-

Top of Bentonite Seal 7.62 rings

Riser pipe: 25 mm dia., sch 40, PVC, NPT

« coupled joints
Top of Filter Pack 10.67
\ Bentonite: medium holeplug
Top of Screen 1372 &——— Drilled hole: 203 mm dia.

Filter Pack: 10/20 Colorado silica sand
Bottom of Screen 19.82 i\\ Screen: 101 mm dia., sch. 80 PVC, 0.51 mm

factory slot, with ASTM F-480 flush-joint threads

. and teflon O-rings
Bottom of Filter Pack 24.09
| ————— Pump: 76 mm dia., submersible grunfos

Total Depth Drilled 24.39 \ End cap

Rock Creek Well Completion summary.xls, MW03-01
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DRAFT

Monitoring Well Completion Schematic

Project Name: Rock Creek Well I.D.: MWO03-02
UTM Northing (m): 7165284 UTM Easting (m): 479855
Drilling Co.: T&J Enterprises Elevation (m): 75.20
Pump model number: 5SQEO03A-140 Depth of pump (m): 42.68
Driller: R. Brown Datum: NAD 27, ZONE 3

Depth (m . . . . .
Completion detail (Ft))gs() ) Completion Details Completion Materials and Installation
(not drawn to scale) Specifications
Locked well cap
Measuring point is top of riser pipe
- adjacent to lock hasp
Top of Riser Pipe -0.91
Ground Surface 0
> Ground Surface
Top of Bentonite Seal 0
l¢—— Steel surface casing: 203 mm dia. steel
. ) o
Bottom of surface casing 1.98 Bentonite: medium holeplug
ri——Backfill: Drill cuttings and bentonite holeplug
Bottom of surface seal 3.05
Blank casing: 101 mm dia., sch 80 PVC
with ASTM F-480 flush-joint threads and teflon O-
Top of seal 25.61 rings
Riser pipe: 25 mm dia., sch 40, PVC, NPT
< coupled joints
Top of Filter Pack 27.13
\ Bentonite: medium holeplug
v
Top of Screen 30.09 |@—— Drilled hole: 203 mm dia.
B ‘s Filter Pack: 10/20 Colorado silica sand
ottom of Screen 42.29
Screen: 101 mm dia., sch. 80 PVC, 0.51 mm
I factory slot, with ASTM F-480 flush-joint threads
Bottom of Filter Pack 42.29 and teflon O-rings
Pump: 76 mm dia., submersible grunfos
End cap
[ ¢— Slough
Total Depth Drilled 45.73

Rock Creek Well Completion summary.xls, MW03-02
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DRAFT

Monitoring Well Completion Schematic

Project Name: Rock Creek Well 1.D.: MWO03-03
UTM Northing (m): 7166260 UTM Easting (m): 480751
Drilling Co.: T&J Enterprises Elevation (m): 162.30
Pump model number: 5SQEO03A-140 Depth of pump (m): 30.49
Driller: R. Brown Datum: NAD 27, ZONE 3

Depth (m) Completion Details C letion M ial dl llati
Completion detail (bgs) p ompletion Materials and Installation
(not drawn to scale) Specifications
Locked well cap
P Measuring point is top of riser pipe
7 adjacent to lock hasp
Top of Riser Pipe -1.28
Ground Surface 0 n Ground Surface
L
) L 5 Bentonite: medium holeplug
Top of Bentonite Seal 0
Bottom of Bentonite Seal 4.57 Steel surface casing: 203 mm dia. Steel
i —— Backifill: Drill cuttings and bentonite holeplug
Bottom of Surface Casing 17.99
Blank casing: 101 mm dia., sch 80 PVC
o i with ASTM F-480 flush-joint threads and teflon O-
Top of Bentonite Seal 24.39 rings
P Riser pipe: 25 mm dia., sch 40, PVC, NPT
- coupled joints
Top of Filter Pack 27.44
Bentonite: medium holeplug
Top of Screen 29.88 &——— Drilled hole: 203 mm dia.
Filter Pack: 10/20 Colorado silica sand
Bottom of Screen 35.98 i\\ Screen: 101 mm dia., sch. 80 PVC, 0.51 mm
factory slot, with ASTM F-480 flush-joint threads
. and teflon O-rings
Bottom of Filter Pack 35.98

Total Depth Drilled

36.59

N

Ll

| ————— Pump: 76 mm dia., submersible grunfos
[ ————Endcap

S o

Rock Creek Well Completion summary.xls, MW03-03
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Monitoring Well Completion Schematic

Project Name: Rock Creek Well 1.D.: MWO03-04
UTM Northing (m): 7166135 UTM Easting (m): 479994
Drilling Co.: T&J Enterprises Elevation (m): 133.08
Pump model number: 5SQE03A-140 Depth of pump (m): 18.29
Driller: R. Brown Datum: NAD 27, ZONE 3
Depth (m) . .
. . Completion Details i i i
Completion detail (bgs) p Completion Mate.r!als.and Installation
(not drawn to scale) Specifications
Locked well cap
P Measuring point is top of riser pipe
7 adjacent to lock hasp
Top of Riser Pipe -1.10
Ground Surface 0 n Ground Surface
L
) L 5 Bentonite: medium holeplug
Top of Bentonite Seal 0
Bottom of Bentonite Seal 2.13 Steel surface casing: 203 mm dia. Steel
i —— Backifill: Drill cuttings and bentonite holeplug
Bottom of Surface Casing 9.15
Blank casing: 101 mm dia., sch 80 PVC
o i with ASTM F-480 flush-joint threads and teflon O-
Top of Bentonite Seal 9.76 rings
P Riser pipe: 25 mm dia., sch 40, PVC, NPT
- coupled joints
Top of Filter Pack 12.50
Bentonite: medium holeplug
Top of Screen 14.02 &——— Drilled hole: 203 mm dia.
Filter Pack: 10/20 Colorado silica sand
Bottom of Screen 20.12 i\\ Screen: 101 mm dia., sch. 80 PVC, 0.51 mm
factory slot, with ASTM F-480 flush-joint threads
and teflon O-rings
Bottom of Filter Pack 21.34
| ————— Pump: 76 mm dia., submersible grunfos
[ ————Endcap
Total Depth Drilled 21.34 | ¢— Slough

Rock Creek Well Completion summary.xls, MW03-04
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Monitoring Well Completion Schematic

Project Name: Rock Creek Well 1.D.: MWO03-05
UTM Northing (m): 7164306 UTM Easting (m): 479178
Drilling Co.: T&J Enterprises Elevation (m): 30.90
Pump model number: 5SQEO03A-140 Depth of pump (m): 24.39
Driller: R. Brown Datum: NAD 29, ZONE 3

Depth (m) Completion Details C letion M ial dl llati
Completion detail (bgs) p ompletion Materials and Installation
(not drawn to scale) Specifications
Locked well cap
P Measuring point is top of riser pipe
7 adjacent to lock hasp
Top of Riser Pipe -1.07
Ground Surface 0 n Ground Surface
L
) L 5 Bentonite: medium holeplug
Top of Bentonite Seal 0
Bottom of Bentonite Seal 2.13 Steel surface casing: 203 mm dia. Steel
i —— Backifill: Drill cuttings and bentonite holeplug
Bottom of Surface Casing 4.88
Blank casing: 101 mm dia., sch 80 PVC
o i with ASTM F-480 flush-joint threads and teflon O-
Top of Bentonite Seal 16.77 rings
P Riser pipe: 25 mm dia., sch 40, PVC, NPT
- coupled joints
Top of Filter Pack 19.21
Bentonite: medium holeplug
Top of Screen 20.73 &——— Drilled hole: 203 mm dia.
Filter Pack: 10/20 Colorado silica sand
Bottom of Screen 26.83 i\\ Screen: 101 mm dia., sch. 80 PVC, 0.51 mm
factory slot, with ASTM F-480 flush-joint threads
. and teflon O-rings
Bottom of Filter Pack 26.83

Total Depth Drilled

27.04

N

| ————— Pump: 76 mm dia., submersible grunfos
[ ————Endcap

L

Rock Creek Well Completion summary.xls, MW03-05
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Monitoring Well Completion Schematic

Project Name: Rock Creek Well 1.D.: MWO03-06
UTM Northing (m): 7164190 UTM Easting (m): 478802
Drilling Co.: T&J Enterprises Elevation (m): 22.39
Pump model number: 30SQE10C-130 Depth of pump (m): 6.10
Driller: R. Brown Datum: NAD 210, ZONE 3
Depth (m) . .
. . Completion Details i i i
Completion detail (bgs) p Completion Mate.r!als.and Installation
(not drawn to scale) Specifications
Locked well cap
P Measuring point is top of riser pipe
7 adjacent to lock hasp
Top of Riser Pipe -1.22
Ground Surface 0 n Ground Surface
L
) L 5 Bentonite: medium holeplug
Top of Bentonite Seal 0
Bottom of Bentonite Seal 3.35 Steel surface casing: 203 mm dia. Steel
i —— Backifill: Drill cuttings and bentonite holeplug
Bottom of Surface Casing 1.98
Blank casing: 101 mm dia., sch 80 PVC
o i with ASTM F-480 flush-joint threads and teflon O-
Top of Bentonite Seal 0.00 rings
P Riser pipe: 38 mm dia., sch 40, PVC, NPT
- coupled joints
Top of Filter Pack 3.35
Bentonite: medium holeplug
Top of Screen 4.88 &——— Drilled hole: 203 mm dia.
Filter Pack: 10/20 Colorado silica sand
Bottom of Screen 7.93 i\\ Screen: 101 mm dia., sch. 80 PVC, 0.51 mm
factory slot, with ASTM F-480 flush-joint threads
and teflon O-rings
Bottom of Filter Pack 9.15

Total Depth Drilled

7.62

N

| ————— Pump: 76 mm dia., submersible grunfos
[ ————Endcap

S o

L

Rock Creek Well Completion summary.xls, MW03-06
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Monitoring Well Completion Schematic

Project Name: Rock Creek Well 1.D.: MWO03-07
UTM Northing (m): 7165330 UTM Easting (m): 479620
Drilling Co.: T&J Enterprises Elevation (m): 70.00
Pump model number: 5SQEQ05A-270 Depth of pump (m): 30.49
Driller: R. Brown Datum: NAD 211, ZONE 3

Depth (m) Completion Details C letion M ial dl llati
Completion detail (bgs) p ompletion Materials and Installation
(not drawn to scale) Specifications
Locked well cap
P Measuring point is top of riser pipe
7 adjacent to lock hasp
Top of Riser Pipe -1.04
Ground Surface 0 n Ground Surface
L
) L 5 Bentonite: medium holeplug
Top of Bentonite Seal 0
Bottom of Bentonite Seal 3.35 Steel surface casing: 203 mm dia. Steel
i —— Backifill: Drill cuttings and bentonite holeplug
Bottom of Surface Casing 2.74
Blank casing: 101 mm dia., sch 80 PVC
o i with ASTM F-480 flush-joint threads and teflon O-
Top of Bentonite Seal 22.87 rings
P Riser pipe: 25 mm dia., sch 40, PVC, NPT
- coupled joints
Top of Filter Pack 25.30
Bentonite: medium holeplug
Top of Screen 26.83 &——— Drilled hole: 203 mm dia.
Filter Pack: 10/20 Colorado silica sand
Bottom of Screen 32.93 i\\ Screen: 101 mm dia., sch. 80 PVC, 0.51 mm
factory slot, with ASTM F-480 flush-joint threads
. and teflon O-rings
Bottom of Filter Pack 33.54
| ————— Pump: 76 mm dia., submersible grunfos
[ ————Endcap
Total Depth Drilled 33.54 |¢— Slough
»

Rock Creek Well Completion summary.xls, MW03-07
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SYMBOLS AND TERMS

FOR SOIL DESCRIPTION AND TEST HOLE LOGS

DRAFT

LITHOLOGIC SYMBOLS

o o ;
== gravely organic clay

& o gravel
o

sand and gravel

clay

gangue

WELL CONSTRUCTION SYMBOLS

BENTONITE SANDPACK

7

2

PVC PIPE

1

PENETRATION

HIGH RESISTANCE---NONE

Client: AKGold
Project: Rock Creek
Project No: 2509

SCREEN

schist

quartz

fractures

BACKEFILL

WATER

date/time

\ 4

I —
I

water level

water inflow

water outflow
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BORING LOG

Hole No: MW03-01

Project Name: Rock Creek

Job No: 2509 Client: AKGold

Loc. Coords: 480011E, 7164903N

Descriptive Loc: Upgrad from tailings

Loc. Elev: 283

Drilling Co: T&J Enterprises

Logged By: Bill Coolash, U. Williams

Checked By: Coord not final

Driller: Roy Brown

Rig Type: Explor. Rotary w 3" rods

Drill Bit: hammer [Bit Size: 8"

Start Date/Time: Sept 25, 2003

Screen Type: 0.02" factory slot PVC

Comp. Date/Time: Sept 25, 2003

Gravel Pack Type: 10-20 sand

Final Depth: 79'/24.08 m

Seal Type: Medium holeplug

Penetration

Drill Method
Lithologic Log

Depth

Water

Fractures

Description

Construction
Details

Time
Remarks

ftf m

Ground Surface

D

S
e

N
X

{/%

N
*f"%s

= =
o

N
X

WA

=5
2

S
R

O

N

BEDROCK
moderately weathered graphitic schist

1" RISER PIPE

10:45
end

10:47
begin

inflow < 1gpm; wet at 37"

PUMP

111143
1 end

1141155

DRAFT

begin

{12115
4 end

let hole sit (shutdown) for 15
minutes, blew water from
10' off bottom



Alex Rosenberg
Draft


BORING LOG

Hole No: MW03-02

Project Name: Rock Creek

Job No: 2509

Client: AKGold

Loc. Coords: 479855E, 7165284N

Descriptive Loc: Downgrade from pit

Loc. Elev: 247

Drilling Co: T&J Enterprises

Logged By: Bill Coolash, U. Williams

Checked By: Coord not final

Driller: Roy Brown

Rig Type: Exploration Rotary 3" rods

Drill Bit: hammer [Bit Size: 8"

Start Date/Time: 9/25/03

Screen Type: 0.02 factory slot

Comp. Date/Time: 9/26/03

Gravel Pack Type: 10-20 silica sand

Final Depth: 150'/45.73m

Seal Type: Medium Holeplug

5 Penetration S c
% = o Description § @

£ |2 s |&l3 i | o z
g|a|t23t| 3 |3z S8 | £ &

ft m Ground Surface

- S BEDROCK OTE Coutd ot sty
: ’%\& d grap A method ’
1 /\\/‘ little overburden
0— gﬁ% :} b s schist a little harder
1 N 21 [

| e

. /\\/‘ =9 [2| 500

] = /\\/‘ .- b.. 5:01

T i g‘%% - ":

7 i /\\/‘ = [ #®| 500
0— i gﬁ% »— - _:: r: first water

4 14 % el | s 512

__]0 'i: /‘\\/‘ :.'I'g ... .

1168 K 21 bs

1| e % =9 1

I N =41

T g§% - ":

| /\\/‘ 5
" g& — 5 il v

T N0 =l 5

T /\\/‘ o 9
B %\& " ': 5:36

120 ’% D RAF T 3 ::

1 N ol 3
0 gﬁ% : r: slightly more water
T /\‘&\ — ad [®

: g& : :: water surge (small)
1 00 ol 5
0 RN : % 5:56



Alex Rosenberg
Draft


m 5 & I3 mm
M Sy leway m g m mm
2 sl 2 2
m siereg Lt T T e
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< S Y I e I T e —
)
x =
5l i
S
m Sa.injoeliH
I181epn F F
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m m yideg L A B e S B s _,_\_ _ _ _ _/__ _



Alex Rosenberg
Draft


BORING LOG

Hole No: MW03-03

Project Name: Rock Creek

Job No: 2509 Client: AKGold

Loc. Coords: 480751E, 7166260N

Descriptive Loc: Up pit

Loc. Elev: 532'

Drilling Co: T&J Enterprises

Logged By: D. Dander

Checked By: Coord not final

Driller: Roy Brown

Rig Type: Exploration Rotary 3" rods

Drill Bit: hammer [Bit Size: 8"

Start Date/Time: 10/03/03 9:00 am

Screen Type: 0.02 factory slot PVC

Comp. Date/Time: 10/04/03 8:00 pm

Gravel Pack Type: 10 - 20 sand

Final Depth: 122'/37.19m

Seal Type: Bentonite Chips

i o
Penetration 3 c
b 4 °
o L -
% S 4 Description S o
K S ° — 5 s 0 =
= | = o ol|lg 0z o o
|| 1234 = 3| S Z £ E
o | a [ J S| (SN = 14
ft) m) Ground Surface
9 S
4 TR COLLUVIUM A
5 '3 ra silt; gravely; subangular to subrounded
] B
T
-+ :|'.. - }
| i S RN
> B a®
0— < WS L
4 4 (R
T ﬁ:'J B Bﬂ 5 becoming clayey
a T L
7 z PR I A
. > AR - ravels < 20
% S8 8 9 mm
0T | = W e
4 x ?._'Q_F’G_ X - gravels < 10mm
- 5 e ¥
04 l-ﬁ:'ﬁv 5 o :
T — LR K E!'.Z
] 8 on BEDROCK ;:-; first water
0— % weathered graphitic schist .
10 -
- .
. .
- -
- .
0 e
h " . i sharp angular chips <10mm
o T e N I ofe.
T o UNWEATHERED BEDROCK & -
0 s e
1| £ xfe’
- : graphitic schist [y
7 @ solid; sharp angular chips 40mm (.
1| = e
- = -y
- o] (-
0— o [ grouted surface casing
- as above; flat platty chips L
- O .
i} -
- o T flat platy chips
T40° e
- -
0 .
a
T -y
- DRAFT | ||
7 .
L - some moderate oxidation
0 .
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BORING LOG

Hole No: MWO03-03

Project Name: Rock Creek

Job No: 2509

Client: AKGold

Drill Method

Depth

Penetration

Lithologic Log

Water

Fractures

Description

Construction
Details

Time

Remarks

10

11

12

1

I
L)
~

=
N

&
o

N
X

SSY
N

as above; mod. oxidation

as above; tr. oxidation

as above; abundant oxidation; tr. gtz

fractures; large chips, abundant gtz

PUMP

7-8 gpm
slightly oxidized

some quartz good oxidation

large chips/quartz35 gpm
recovery to 15'

some fracturing; Recovery
Test

fracturing stops

14

15

16

DRAFT
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BORING LOG

Hole No: MWO03-04 Project Name: Rock Creek Job No: 2509 Client: AKGold
Loc. Coords: 479994E, 7166135N Descriptive Loc: Up Dump Loc. Elev: 436.5'

Drilling Co: T&J Enterprises Logged By: D. Dander Checked By: Coords not final
Driller: Roy Brown Rig Type: Exploration Rotary 3" rods  (Drill Bit: hammer |Bit Size: 8"

Start Date/Time: 10-10-03/5:20 pm Screen Type: 0.02" factory slot PVC
Comp. Date/Time: 10-12-03/11:45 am |Gravel Pack Type: 10-20 sand
Final Depth: 64.9'/19.78m Seal Type: Bentonite Chips

Penetration

(@]
. g E
= = 3 Description S 0
= S |._|5 o =
= 5] cls 0 g o o
S|ZS|1234| £ |8|¢ St | E 5
&) &) [ J S| (SN [== 14
ft) m) - Ground Surface
i ?'.-5'?‘3_';3'.-1 A COLLUVIUM 5:20
. S
] s
1 BEDROCK A o] b
0— weathered graphitic schist - .... 612
- -
L l:;:..!'
] & _'
- [a) _.'_i
. -
0— - 6:52
ey | L ___ - .
_ S UNWEATHERED BEDROCK xd
] /fé [ ® 110103
T N
o 7 é d - ®| 715
- o _.'_!
I 10 /\& some oxidation; variable chip size % 'f;fg'
] A 2
x
—

X
o
<

7

7:28 | first water @ 40'

S
R
’,f’

»
e
[T

//%
T

good fractures good water
recovery

VS
|PUMP

:] 8:00

strong fracturing stops good fractures

.

K
Q/’/"

: DRA FT Airlift at 85' in pilot approx.

15 gpm
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BORING LOG

Hole No: MW03-05 Project Name: Rock Creek Job No: 2509 Client: AKGold
Loc. Coords: 479178E, 7164306N Descriptive Loc: Downtailings Faciity |Loc. Elev: 101"
Drilling Co: T&J Enterprises Logged By: D. Dander Checked By: Coord not final
Driller: Roy Brown Rig Type: Exploration Rotary 3" rods  [Drill Bit: hammer |Bit Size: 8"
Start Date/Time: 10-14-03/11:30 am  |Screen Type: 0.02" factory slot PVC
Comp. Date/Time: 10-14-03/5:00 pm |Gravel Pack Type: 10-20 sand
Final Depth: 88.7'/27m Seal Type: Bentonite Chips
5 Penetration é" c
g &) n L =
= =) o Description S 4
- | 2 S |_|5 Eo =
= | = o o5 Vg © s
§|=|1234| £ |8€F g | E £
al|lal| T T775 3 |S|L oo | x
ft| m Ground Surface
T g RN 11:30
] g DT ALLUVIUM
i § gﬂqﬂq; muskeg; large gravel to sand A
1] % ety o
1 ) TR *. o
0— S BEDROCK - @ 12:30
g graphitic schist el Fw
T = weathered el Eis
_ a - |
| - 2 -
- ._"‘ cut off surface casing and
. *q [z cont. drilling
o | oEEmsOoL.... ;:-; SHEEEY
7 A UNWEATHERED BEDROCK 5 =
. /\4" oxidized, traces of qtz. -d b®
1 N b
: > <1 s
0- % g w4 #1420
T 10 & 455l 3=
- ofa’ e
T /\‘4’ afad |4
- X Bis] ba
: S =le] b2
0 % ,é" <= ® 1440
i )% o] Ma
‘e ] Pra
i /\‘4’ -d [-®
I ~ ' | | | DRAFT | || #}:
- @ . *.;
0 £ /\4" =l [® 1500
g )%% el Mo
+ 1z QN ==
6 , il .-
1] é R
0 a R 15:15
1 /\\\\4’ »— Airlift approx. 6 gpm;
4 20 ‘//{;‘& % fracturing, larger chips fracturep F|;roducegdpwe’ater
| G S N
0— %% irifiiy 15135
T ~ s Hi
- R Sl
}%% ol
_ \‘\\% solid rock, some qtz chips .
1 VN =
0 %% IEEEEEEEEE:
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BORING LOG

Hole No: MWO03-05

Project Name: Rock Creek

Job No

: 2509

Client: AKGold

Depth

Penetration

Lithologic Log

Water

Description

Construction

Time

Remarks

Dir. Rot. Hammer Drill Method

(%)
()
—
>
-
Q
@®©
—
LL

SSQEO03A-140

SSQEQ3A-140

good fracturing

7 gpm

100

11

12

13

14

15

16

I
L)
~

DRAFT
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BORING LOG

Hole No: MW03-06

Project Name: Rock Creek

Job No: 2509

Client: AKGold

Loc. Coords: 478802E, 7164190N

Descriptive Loc: Alluvial Well

Loc. Elev: 73.4'

Drilling Co: T&J Enterprises

Logged By: D. Dander

Checked By: Coord not final

Driller: Roy Brown Rig Type: Exploration Rotary 3" rods  (Drill Bit: hammer |Bit Size: 8"
Start Date/Time: 10-15-03/2:30 pm Screen Type: 0.02" factory slot PVC
Comp. Date/Time: 10-15-03/10:30 pm |Gravel Pack Type: 10-20 sand
Final Depth: 30/9.15m Seal Type: Bentonite Chips
Penetration S c
b 4 °
< Q 0 Tt o
= > o Description § . [
< = = | 3 == @
§|=|1234| £ |8€F g | E £
alo|l v T 70 I = oa | x
ft| mj Ground Surface
- PR ALLUVIUM /I\
i o ¢¢ ow - gravel H_J 10 gpm
- G g =
B o o &
B @ @
0- 0" 0" th
G g =
- G ik
I L R - |:
> L L
— m ) ) Pt R
f_’i g e increase in larger pebbles % :
- &0 :
o b o e very well rounded S1:
0 o PR <1" |
- E o o o . G :
_ o
1 E o o o ¢.¢ o
oo Go
- 14
= o & o @ co
110 NOTE: Difficulty getting
i under reamer into casing.
Hole very unstable.
T Significatnt sloughing and
- caving. Significant wash out
0 in upper 10 ft. Required
more bentonite than
7] estimated.
0_
s
20
g DRAFT
0__
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BORING LOG

Hole No: MW-03-07

Project Name: Rock Creek

Job No: 2509

Loc. Coords: 479620E, 7165330N

Descriptive Loc: Down Dump

Loc. Elev: 229.6'

Drilling Co: T&J Enterprises

Logged By: D. Dander

Checked By: Coords not final

Driller: Roy Brown Rig Type: Exploration Rotary 3" rods  (Drill Bit: hammer |Bit Size: 8"
Start Date/Time: 10-18-03/8:30 am Screen Type: 0.02" factory slot PVC
Comp. Date/Time: 10-18-03/5:00pm |Gravel Pack Type: 10-20 sand
Final Depth: 110/33.53m Seal Type: Bentonite Chips
Penetration S c
S - =
= = & Description g @
c | s L= |3 =R 5
= = ) ICIRT g < ) =
|| 1234| £ |EE S& | £ v
alo|l v T 70 3 |S|L oo | x
ft m) Ground Surface
i % HOLE NOT LOGGED: FOR
1] ¢ GEOLOGIC A
4 S DESCRIPTIONS AND
i 2 COMMENTS SEE PILOT
1104 g HOLE LOGS MWO03-07P ety B
1] 2 and MW03-07P2 21 |a
7| 8 o] b
- e ] Pia
i > =
a ..'__::
20 e ":
7 > =
1 o] b
4 ] Pia
i > =
fi:f ..'__::
30 - ":
T 10 -y |
. ol e
- @] Poal
_ 5 ad e
- IS [ I-..- -
0] % a ":
- T A .
— m :--: !;_-..
11 3 ad e
= el Fa
0— a PR ":
T > =
] wie:) b
- 7 (e [is
1 (= =
o gred e
oo o=
i s (md [
- . p.._. .
420 . ":
i > =
T I B
o- DRAFT
T > =
T o] bl
o

Client: AKGold
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BORING LOG

Hole No: MW-03-07 Project Name: Rock Creek Job No: 2509 Client: AKGold
Penetration 2 -
b = 3=
= = o Description g @
= | = o o5 0Nz )
S|ZE|1234| £ |E|8 S8 | E 5
o]0 (I J S| on [ @
| o
90
=
4 Sk
100 »— E Y Airlift approx. 5 gpm, good
PUMP S . water in hole
4 =k
NIE
4 ol
L m|:
- -
ol
Lf - —
4 o
11 L4 55QEQ05B-270 L0 - Airlift approx. 10 gpm, good
34 HTE water
120
130
140
T 44
1 DRAFT
160
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BORING LOG

Hole No: MWO03-03P Project Name: Rock Creek Job No: 2509 Client: AK Gold
Loc. Coords: Descriptive Loc: 100 Ft SW of MW-03 |Loc. Elev: -
Drilling Co: T + J Enterprises Logged By: U. Williams Checked By:
Driller: Roy Brown Rig Type: Exp. Rotary w/ 3 in. rods Drill Bit: Hammer [Bit Size: 5 3/4
Start Date/Time: 29-9-3 Screen Type: None
Comp. Date/Time: 2-10-3 Gravel Pack Type: none
Final Depth: 270'/82.3m Seal Type: bentonite hole plug
Penetration 2
o 4
2 Q 0 inti
= = o Description [
< = ° | S =
= | = o o5 )
®|Z|1234| = |88 £ £
e I - J S| [ 04
fiml S Ground Surface
171 ¢ i OVERBURDEN
- £ B | o muskeg; organic clays; colluvial o
1 ) iuiraliin overburden o
1] & i Q
0] | 3 Rt
_— E‘ % [ %
] 8 I
O w0 o
_ I R
_ 5 e ™
20— 2 = o hole not artesian over night
. e R &
. o "] o
T BEDROCK
30 weathered schist
med. to It. gray; 0.5-2 inch chips
10
hole strongly artesian at 40
v o=n ¥ ft; Recovery Test
1 i IJ_N_VT/E/_A%Q_E_REE)—@EE)_RE)_C_K_ ] Grouted surface casing;3
bags porlland, 95 gal water,
50__ 0.5 gal. rockite powder
4 pyrite and quartz present
- SWL on top of plug approx.
- 7 ft bgs + steady after
4 = removing drill rods-no
60— g recovery-good seal
115
_ T
+4 20 p
] 0
70 g First water below surface
T ° casing
T 2
- (5]
i 3
L (4
1 DRAFT
90
i GANGUE; light grey, abundant clay shear fractures
T 30
100



Alex Rosenberg
Draft


BORING LOG

Hole No: MWO03-03P

Project Name: Rock Creek

Job No: 2509

Client: AK Gold

Penetration

Drill Method

Depth

Lithologic Log

Water

Description

Fractures

Time

Remarks

110

120+

130

140

15

14

17

18

19

20

GANGUE

Schist as before; more gtz and pyrite;
some altered and harder schist

little shear 2 ft wide; abundant chlorite
and gtz

| DRAFT |

1-10-4 13:29

14:34

14:55

15:19

15:31

15:47

16:02

16:24

shear fractures

Attempted recovery test,
but probe shorting out on
wet steel casing

much "blowby" up anulus,
flow measure is estimate
only

Attempted injection test-too
little flow to measure;
over-topped casing
immediately, hammer
beginning to be watered out
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BORING LOG

Hole No: MWO03-03P

Project Name: Rock Creek

Job No: 2509

Client: AK Gold

Drill Method

Depth

Penetration

Lithologic Log
Water
Fractures

Description

Time

Remarks

2]

22

23

24

25

24

27

28

29

30

7

{

X

D

o

X
{?

D

o

X
{?

D

o

X
{?

D

o

X
{?

D

i

X
¥

D

o

X
{?

D

<

X
{?

D

o

{?

X
X

»

5

o

7

.

{

X

D

R

)

3
2

&
o

//%\-

%

)

2

O

%

K
A
%

/,%

%

X
o

X

X

as above; drilling slow but getting big
chips-watering out?

oxide zone

oxide zone

oxide zone

oxide zone

TDD watered out

DRAFT

17:41

10:46

11:38

12:29

10/2/5 09:45

Hole was strongly artesian.
Constant=head pumping
test indicated flow rate of
170 gpm. 3 days later flow
rate was 100 gpm during
constant head pumping test

Air lift estimate of
- gpm

Hole was abandoned by
inserting a rubber plug at 50
ft back filling with 3/8 inch
bent. hole plug
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BORING LOG

Hole No: MWO03-04P Project Name: Rock Creek Job No: 2509 Client: AK Gold
Loc. Coords: Descriptive Loc: up gradient from pit |Loc. Elev: -
Drilling Co: T + J Enterprises Logged By: D Dander Checked By: U Williams
Driller: R Brown Rig Type: Exp Rotary 3" Rods Drill Bit: Hammer |Bit Size: 5 3/4"
Start Date/Time: 10-10-3 12:00 Screen Type:
Comp. Date/Time: 11-10-3 18:00 Gravel Pack Type:
Final Depth: 195/59.45m Seal Type: packer @ 35'; 3/8" bent.
Penetration 2
S r -
= = o Description I
£ |2 % o| 2 o S
S|Z|1234| £ |88 £ £
o | a [ J S| (= x
ft| m _ Ground Surface
i Oy COLLUVIUM
1 EE Bﬂg rounded clasts
11 3 AP
0— E e 0-10'; 10 min.
4 g BEDROCK
= 3 weathered schist
N c
- Z various sizes and colors, subangular
. ©
L > trace of water at 18'; 10-20'
0 8 > — T A AT Bemo : 13 min.
4 g v UNWEATHERED BEDROCK
1| 3
0— 7 11:00 20-30' : 15 min. grouted
i suface casing @ 30 ft bgs
- 10 not logged
7 ) uniform color; chips < 1-2 cm; no 11:05 problems with splitter
- E /Q\\/ﬁ oxidation; 70% fines clogging
= ©
0— < g&
4 ~ ‘g&
1] ¢ TR 11:15
: S
11 & TR
-1 E \»
- 3
i g \( tr. clear, qtz. chips<20mm; some 11:30 beginning to see some
@ /\/ﬁ black chips moisture _
1 n %%% hole wet to moist
2 2
07| & W
] R
4 oy .
+ 20 %\& fractures 11:40 hole is now wet
| O
o
0- 2
- o
{%@ DRA FT 11:46 recovery test at 75' recovers
N 1 ft/min
0- 2
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Client: AK Gold

Job No: 2509

Project Name: Rock Creek

@
°
9]
ey
S)Jieway >
=
©
o IS
I I o I I S
S S I3 S S )
) o = o ) o
o) o) = Te) ) n
— — © N ™ -
O (2] O 0] o o Lo N~
awil 0 e N 0 0 Q N X
. — N (qV] (qV] (qV] ™ ™ ™
— — — — — — — —
c T £
° X
..W. F 0
= © @
o 2] 2
(2] = =
4 2 S G
[} < Q )
a S E <2
g & s
= -
g = g
5 O
— g 2 2
(] = ©
= o =

191 )\ i

A A A
e B

4'
o -
N -

Penetration

——

Jawiwey Ui 9 Arejoy uonenall) asianay

POYIBW [111Q

Hole No: MWO03-04P

BORING LOG

<
34

SHQ@D T T __ T __ T T __ T T _ T T __

1 44

90

100
110
120+
130—_
140+
150
160



Alex Rosenberg
Draft


BORING LOG

Hole No: MWO03-04P

Project Name: Rock Creek

Job No: 2509

Client: AK Gold

Depth

Drill Method

Penetration

Lithologic Log

Water

Fractures

Description

Time

Remarks

17

18

19

20

2]

22

23

24

S
G

25
2

S
o

25
2

S
o

25
2

S
o

25
2

|

TDD = 195

DRAFT

14:03

14:40

water cleared up
significantly; drilling slower
but not sure why

noticed changes in rig.

%W_hme;—-
chanical plug @ 35', 3/8
bent. hole plug 35-25'
cuttings 25-0'
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BORING LOG

Hole No: MW03-05P

Project Name: Rock Creek

Job No: 2509

Client: AK Gold

Loc. Coords:

Descriptive Loc: downgrad of tailings

Loc. Elev: -

Drilling Co: T+J Enterprises

Logged By: D. Dander

Checked By: U. Williams

Driller: R. Brown Rig Type: Exp. Rotary 3" rods Drill Bit: Hammer [Bit Size: 6 in
Start Date/Time: 12-10-3 Screen Type: hand slotted 1" PVC
Comp. Date/Time: 13-10-3 Gravel Pack Type: 10-20 sand
Final Depth: 295'/89.94m Seal Type: medium bentonite hold plug
Penetration 2
'8 -
= = o Description I
s|= 3 |%|2 5
2| = = =8 e £
) = = e = [J]
alalt234 = - o
ft| m - Ground Surface
1 EORRED ALLUVIUM 3:40
= & 0 = muskeg; large gravel to sand
7 o e
i E N
B o] r’-}'ﬁ?ﬁ.-j-ﬂ'q
B @ R~
o 3:45
04 | 5 BEDROCK 130
- R weathered schist ’
I 2
8
y G
b S
00— % ———————————————————————— 4:42 fractures
- UNWEATHERED BEDROCK 5:15
i tr. qtz; oxidized
T 13-10-3
- 5:30 10 GPM; grouted surface
0 easing at 30": TR water
when resume drilling ,
T 10 10:00 maybe damming down casin
o
1 ) 10:27 small uniformly sized chips
T uniform color <10mm
0_
T g 10:41
] f QUARTZ VIEN dusty dry
. 5 BEDROCK
= = schist as before
200 10:51
&
1 4
0] 2
4 > DRA FT recovery test: WL ~ 7 ft; 0.2
7 . ft/min rise
— 11:22 zones of softer material but
i not fractures, TR
0_

!
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BORING LOG

Hole No: MWO03-05P Project Name: Rock Creek Job No: 2509 Client: AK Gold

Penetration

Description

Depth

Drill Method
-

=N

W

BN
Lithologic Log
Water
Fractures
Time
Remarks

7

smaller uniformly sized
chips; uniform color

3
o
T

11:40

variable sized chips, 15 gpm

X
o

| DRAFT |

N
X

’%

11:57

S U
R
.

12:15 water level recoverd to 8',
15 gpm

-
NN

12:30

S
e

12:45

’%

X
o
T

15gpm

X
.

13:05

S
e

13:17

X
o

»

X
T
=

T
N

increase in gtz. fragments of various
sizes

7

13:30 larger chips; fractured;
water level ~ 10 ft bgs, 20

gpm

X
{,%

trace of pyrite
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BORING LOG

Hole No: MWO03-05P Project Name: Rock Creek Job No: 2509 Client: AK Gold

Penetration

Description

Depth

Drill Method
-

=N

W

BN
Lithologic Log
Water
Fractures
Time
Remarks

3
o

13:40

NS

14:00 water level ~10 Ft. bgs, 25
m
»— gp

AV
N

14:15

s/?

X
«}?

chips < 10mm

0 38

water level is ~15' bgs

X
«}?

14:35 40 gpm

5
N
Y

chips are smaller and more
uniform

X
«}?

»
N

14:52 50 gpm

NS

15:12 variable size chips

AV

15:32

\f/%

SRS
KR

S
R

N

O

' DRAFT |

O
Y

15:48 some zones of qtz, 65 gpm
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)
$ - ~
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BORING LOG

Hole No: MW03-06P

Project Name: Rock Creek

Job No: 2509

Client: AK Gold

Loc. Coords:

Descriptive Loc: alluvium near Snake H

RlLoc. Elev: -

Drilling Co: T+J Enterprises

Logged By: D Dander

Checked By: U Williams

Driller: R Brown

Rig Type: Exp. Rotary 3" Rods

Drill Bit: See Log [Bit Size: 8"

Start Date/Time: 15-10-3

Screen Type:

Comp. Date/Time: 15-10-3

Gravel Pack Type:

Final Depth: 67'/20.46m Seal Type:
T
3 _ >
5 | Penetration 3
= —
s o o -
% -g, o Description 2
=2 | > pes
= _zé S o| 5 o o
| =/ 1234 £ |8 E 3
o || v 77 . = 4
ftim| 5 Ground Surface
g
11 & 0.0, %0 ALLUVIUM 10:05
g G oo subrounded coarse gravel; oxidized
T o L qtz. -
1 5 6 o oo »— 10-25 gpm
B L
1 o LR I ]
| a L
0 Goa Gw
- L large clasts clogging
I L I interchanger
- L larger clasts well rounded
L <1
] T oa aw
|+ L .
0 o o o 10:25
, L
4 Dol 4
L
<+ L
L .
E o o8 oo !a{gerhclasts clogging
| . interchanger
0 PR 11:30
__ :I 0 [
clays clogging splitter and
7 CLAY interchanger, gravelly fat clay

!
4
{

{
{

=
a
ir
{

g
4
=

=]
|
T
Reverse Circulation Tricone (Tricone Prill Bit)
PR,
; .. \\ .' o O o

L\

very plastic and sticky

BEDROCK
schist; weathered; subrounded;
oxidized

DRAFT
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BORING LOG

Hole No: MW-03-07P Project Name: Rock Creek Job No: 2509 Client: AKGold
Loc. Coords: Descriptive Loc: Down Dump of Pilot#1Loc. Elev: -
Drilling Co: T&J Enterprises Logged By: D. Dander Checked By:
Driller: Roy Brown Rig Type: Exploration Rotary 3" rods  |Drill Bit: hammer |Bit Size: 5.75"
Start Date/Time: 10-16-03 10am Screen Type:
Comp. Date/Time: 10-16-03 8pm Gravel Pack Type:
Final Depth: 255'/77.72m Seal Type: bentonite hole plug
Penetration 2
© -
g Q2 n Tt
% > % Description g
= = = | 3 5
S | =5 2 1%l9 2 £
o |2 1234 = S| & = o
o @6 1 1 1 1 - ; LL [ ©x
ftfm| > o Ground Surface
] g TR COLLUVIUM
o 5 '3 ra clays with subrounded gravels
T S -.f’“\,?-.ﬁ marshy and very wet
| 8 AR
i Dot
0— = PR permafrost?

reverse circulation 5.75" hammer

BEDROCK
weathered graphitic schist
subrounded, oxidized, various sizes

UNWEATHERED BEDROCK

DRAFT

sub angular, trace gtz.

mixed with gtz fragments

less trace qtz.
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BORING LOG

Hole No: MW-03-07P Project Name: Rock Creek Job No: 2509 Client: AKGold

Penetration

Description

Depth

Drill Method
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Lithologic Log
Water
Fractures
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periodically stopped drilling
allowing any moisture into
hole. Never produced any
water, very dry.
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wash chips very dry hole.
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Client: AKGold

BORING LOG

Job No: 2509

Project Name: Rock Creek

Hole No: MW-03-07P
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BORING LOG

Hole No: MW-03-07P

Project Name: Rock Creek

Job No: 2509

Client: AKGold

Penetration

Drill Method

Depth

Lithologic Log

Water

Fractures

Description

Time

Remarks

25

chips variable sizes some
oxidation

26

27

28

29

30

3]

32
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BORING LOG

Hole No: MW-03-07P2

Project Name: Rock Creek

Job No: 2509

Client: AKGold

Loc. Coords:

Descriptive Loc: Down Dump of Pilot#2

Loc. Elev: -

Drilling Co: T&J Enterprises

Logged By: D. Dander

Checked By: U. Williams

Driller: Roy Brown

Rig Type: Exploration Rotary 3" rods

Drill Bit: hammer

Bit Size: 5.75"

Start Date/Time: 10-17-03 11am

Screen Type:

Comp. Date/Time: 10-17-03 7pm

Gravel Pack Type:

Final Depth: 85'/25.91m

Seal Type: bentonite hole plug

Penetration

Drill Method

Depth
-
=N
-Ww
RN

Lithologic Log

Water

Description

Fractures

Time

Remarks

ftf m

Ground Surface
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Direct Rotary Underreamer

reverse circulation 5.75" hammer
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COLLUVIUM
rounded clayey gravels, frozen ground
to 6-7ft

BEDROCK
weathered schist; silvery grey
subrounded

UNWEATHERED BEDROCK

silvery grey, sub angular, some quartz

DRAFT

Location along fault zone
easy drilling, rock not hard

probably first water

driller felt fracture

some large dark chips
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BORING LOG

Hole No: MW-03-07P2

Project Name: Rock Creek

Job No: 2509

Client: AKGold

Penetration

Drill Method

Depth

Water

Fractures

Description

Time

Remarks

7

f Lithologic Log

quartz, <20mm, white chips

12 gpm
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I
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DRAFT
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BORING LOG

Hole No: Pit-03-01

Project Name: Rock Creek

Job No: 2509 Client: AKGold

Loc. Coords: 480454E, 7165970N

Descriptive Loc: North Pit

Loc. Elev: next to RKDC-03-181

Drilling Co: T&J Enterprises

Logged By: David Dander

Checked By: no survey

Driller: Roy Brown Rig Type: Exploration Rotary 3" rods  [Drill Bit: hammer |Bit Size: 4.75"
Start Date/Time: 10-06-03/3:00 Screen Type: n/a
Comp. Date/Time: 10-07-03/8:00 Gravel Pack Type: n/a
Final Depth: 295' Seal Type: bentonite chips/backfilled
Penetration 2 -
b 4 °
= = o Description g @
c | s ° | 3 =g 5
+ — (@) [} "5 -z ()
®|Z|1234| = |88 S% | E £
o | a [ J S| (SN [ 14
ft| mj Ground Surface
g i 2
] 5% COLLUVIUM
b I~ | -
i San 9y |
T ki A - -
] St
- BEDROCK 5

3
N

X
o

N
>

//%

1
I
o
Direct Rotary 6" Underreamer
V)
%

/)f%v

X
o

W

SN
R

A

G

-
D

<
o

SN
R

¥
"

O

weathered graphitic schist

UNWEATHERED BEDROCK

sub angular with some qtz and pyrite

gtz and oxidation present

DRAFT

creek level 80' to NW

fracture zone
DTW approx. 7'

large fracture zone

DTW approx 72
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BORING LOG

Hole No: Pit-03-01 Project Name: Rock Creek Job No: 2509 Client: AKGold
Penetration S c
© — o
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e = S 5 b= o= S
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%

approx. 15 gpm flow test

SRS
Y

\ SAME AS ABOVE (UNWEATHERED
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o

0] /\\(
4 »% ) fracturing; approx. 20 gpm
i ,\% flow test

% indication of fracturing, not
/\ fracturing, larger chips < 0.5"

0—_ /%\\‘F rig changes
i /%\% ™ 25 gpm

increase in fracturing

X
O
g

:_ ™ % > flow test approx. 30 gpm
I N
ol || |DRAFT]

% racturing

0— \\% rig changes
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Client: AKGold

Job No: 2509
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Client: AKGold
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APPENDIX B

Analytical results summary



Rock Creek water quality data summary

MWO03-01 October 2003 January 2004 April 2004 July 2004 November 2004 January 2005 April 2005 July 2005 November 2005 Statistics
Result Result Result Result Result Result Result
Analyte Units Result Flag MDL Result Flag MDL Result Flag MDL Result Flag MDL Result Flag MDL Result Flag MDL Result  Result Flag MDL Result  Result Flag MDL Result Flag MDL Minimum Average Maximum
[Alkalinity mg/L 144 6.2 140 6.2 144 6.2 NA NA  NA 138 31 146 31 143 31 139 31 140 31 138 142 146
Aluminum ug/L 2560 6.2 944 31 6.2 ND 62 253 6.2 62.4 6.2 713 6.2 576 6.2 6.2 ND 6.2 62 ND 62 6 543 2560
Ammonia-N mg/L 0063 J 003l | 0031 ND 0031 | 0031 ND 0031 | 0031 ND 0031 | 0031 ND 0031 | 01 ND 0031 | 0031 ND 0031 | 0031 ND 0031 | 0031 ND 0031 | 0031 0.031 0.063
Antimony ug/L 45 031 | 527 031 | 352 031 3.1 031 | 439 031 | 516 031 | 825 031 | 348 031 | 476 031 | 310 471 8.25
Arsenic ug/L 230 15 211 15 162 15 145 15 175 15 185 15 190 15 179 15 135 15 135 179 230
Barium ug/L 82 0.94 39 094 | 182 0.94 17 0.94 20 0.94 36 0.94 33 0.94 18 094 | 164 0.94 16 31 82
Beryllium ug/L 0336 J 013 | 0216 J 013 | 013 ND 013 | 013 ND 013 | 013 ND 013 | 0132 J 013 | 013 ND 013 | 013 ND 013 | 013 ND 013 | 0130 0.130 0.336
Cadmium ug/L 005 ND 005 | 005 ND 005 | 005 ND 005 | 0056 ND 005 | 005 ND 005 05 ND 005 | 005 ND 005 | 0.054 J 005 | 005 ND 005 [ 0.050 0.053 0.250
Calcium mg/L 58.1 0.031 | 588 031 | 598 0.062 | 58 0062 | 559 0.062 | 583 0062 | 532 0.031 | 56.6 0031 | 59.8 0.031 53 58 60
Chioride mg/L 2.62 0.031 | 248 0031 | 248 0031 | 2388 0031 | 269 0031 | 27 0031 | 26 0031 | 243 0031 | 245 0031 | 24 26 2.9
Chromium ug/L 0.78 J 031 | 395 031 | 031 ND 031 | 0326 031 | 301 031 | 0325 J 031 | 0762 J 031 | 031 ND 031 | 031 ND 031 03 11 4.0
Cobalt ug/L 17 J 12 12 ND 1.2 12 ND 12 12 ND 1.2 12 ND 12 4 ND 1.2 12 ND 12 12 ND 12 12 ND 12 12 12 2.0
Conductivity umhos/cm | 355 0.477 | 320 0477 | 360 0.477 | 360 0477 | 370 0.477 | 360 0477 | 340 0477 | 81 0477 | NA  NA  NA 8 309 370
Copper ug/L 42 031 | 246 031 | 0806 J 031 | 031 J 031 | 0473 3 031 | 119 031 | 0916 J 031 | 0475 J 031 | 031 ND 031 | 031 1.22 4.20
Cyanide mg/L | 00025 ND 0.0025| 00025 ND 0.0025| 00025 ND 00025 | 00025 ND 0002500025 ND 00025| 0.005 ND 0.0025|0.0025 ND 0.0025|0.0025 ND 0.0025|0.0025 ND 0.0025|<0.0025 <0.0025 <0.0025
Fluoride mg/L 0073 J 0031 | 0102 0031 | 0077 J 0031 | 007 ND 0031 | 0031 ND 0031 | 01 ND 0031 | 0.063 J 0.031 | 0.058 J 0031 | 0.08 J 0031 | 0031 0.062 0.102
iron mg/L 4.84 0.0062 | 231 0.0062 | 0.203 0.0124 | 0.309 0.0124 | 0.395 00124 | 164 0.0124 | 0.982 0.0062 | 0.327 0.0062 | 0.254 0.0062 | 0.20 1.25 4.84
Lead ug/L 5.27 007 | 249 007 | 0065 J 0062 | 0.207 0.062 | 0.366 0062 | 121 0.062 | 0.865 0.062 | 0.147 J 0062 | 0062 ND 0062 | 0.6 1.18 5.27
Magnesium mg/L 12 0031 | 119 0031 | 12 0062 | 11 0062 | 12 0062 | 122 0062 | 11 0031 | 11 0031 | 119 0.031 11 12 12
Manganese ug/L 230 031 | 180 031 | 874 031 | 801 031 | 981 031 | 107 031 | 106 031 | 986 031 | 749 031 75 118 230
Molybdenum ug/L 31 ND 31 31 ND 3.1 6.16 J 31 31 ND 3.1 31 ND 31 10 ND 3.1 352 J 31 3.1 ND 3.1 31 ND 31 3.10 3.10 6.16
Nickel ug/L 7.81 062 | 465 062 | 208 062 | 191 062 | 225 062 | 268 062 | 284 062 | 159 J 062 | 226 062 | 159 3.12 7.81
pH pHunits | 7.6 0.1 7.55 0.1 7.7 0.1 7.54 0.1 7.65 0.1 7.66 0.1 76 0.1 8.1 0.1 NA  NA  NA 7.54 7.68 8.10
Phosphorus ug/L 62 9.4 48 9.4 62 ND 62 62 ND 62 62 ND 62 200 ND 62 62 ND 62 62 ND 62 62 ND 62 9 44 100
Potassium ug/L 967 150 485 J 150 244 J 150 218 J 150 239 J 150 455 J 150 466 J 150 297 J 150 214 J 150 214 398 967
Selenium ug/L 15 ND 15 15 ND 15 15 ND 15 15  ND 15 15 ND 15 5 ND 15 15 ND 15 15 ND 15 15 ND 15 <15 <15 <15
silicon ug/L 5670 62 4800 62 3200 62 2950 62 3310 62 3750 62 NA NA NA | 3600 NA | 3230 NA 2950 3814 5670
silver ug/L 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 | <031 <0.31 <0.31
Sodium ug/L 2260 150 | 2280 150 | 2290 150 | 2040 150 | 2040 150 | 2180 150 | 2360 150 | 2280 150 | 2010 150 | 2010 2193 2360
strontium mg/L 0.184 0.0015 | 0.189 0.0015 | 0.181 0.003 | 0.182 0.003 | 0.177 0.003 | 0.198 0.003 | 0.168 0.0015 | 0.172 0.0015 | 0.189 0.0015 | 0.168 0.182 0.198
Sulfate mg/L 53 0.062 | 55 0062 | 50 0.062 | 49 0062 | 54 0.062 | 54 0062 | 53 0.031 | 49 0031 | 51 0.031 49 52 55
Sulfide mg/L 01 ND 01 01 ND 0.1 0.1 ND 01 01 ND 0.1 0.1 ND 01 01 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 01 ND 01 <0.1 <0.1 <0.1
Thallium ug/L 031 ND 031 | 031 ND 031 | 264 031 | 031 J 031 | 0497 3 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 0.52 2,64
Tin ug/L 2 ND 2 2 ND 2 031 ND 031 | 031 ND 031 | 031 ND 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 <2 <2 <2
Titanium ug/L 118 15 80 15 60 15 49 15 52 15 28 15 62 15 96 15 82 15 28 70 118
Total Dissolved Solids mg/L 236 16 231 16 229 31 240 3.1 215 31 234 3.1 219 31 238 31 211 31 211 228 240
Total Nitrate/Nitite mg/L 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 00495 ] 031 | 031 0.31 0.50
Total Suspended Solids mg/L 174 1 28.1 0.4 19 0.15 5.3 015 | 132 0.15 14 0.15 3.7 0.15 07 015 | 108 0.15 1 30 174
Vanadium ug/L 62 ND 62 62  ND 6.2 6.2 ND 62 62  ND 6.2 6.2 ND 6.2 20 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 62 ND 62 <6.2 <6.2 <6.2
WAD CN mg/L 000276 J  0.0025| 00025 ND 0.0025| 00025 ND 00025 | 0.0025 ND 0.0025| 0.0025 ND 0.0025| 0.005 ND 0.0025|0.0025 ND 0.0025| 00025 ND 0.0025|0.0025 ND 0.0025| 00025  0.0025  0.0028
zinc ug/L 19.5 1 103 1 7 15 5.69 J 15 3.1 J 15 7.31 15 8.18 15 3.94 J 15 2.69 J 15 2.7 75 195
[Aluminum, dissolved ug/C 62 ND 62 62  ND 6.2 84.1 6.2 62  ND 6.2 6.2 ND 62 20 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 62 ND 62 6 13 84
Antimony, dissolved ug/L 4.8 031 3.9 0.31 43 031 36 0.31 35 031 4.9 0.31 5.6 031 3.0 0.31 45 031 3.0 42 5.6
Arsenic, dissolved ug/L 148 15 146 15 187 15 147 15 169 15 132 15 123 15 149 15 147 15 123 150 187
Barium, dissolved ug/L 26 0.94 16 0.94 20 0.94 17 0.94 18 0.94 16 0.94 17 0.94 16 094 | 188 0.94 16 18 26
Beryllium, dissolved ug/L 013 ND 013 | 013 ND 013 | 013 ND 013 | 013 ND 013 | 013 ND 013 04 ND 013 | 013 ND 013 | 013 ND 013 | 013 ND 013 | <013 <0.13 <0.13
Cadmium, dissolved ug/L 005 ND 005 | 005 ND 005 | 005 ND 005 | 006 ND 005 | 005 ND 005 05 ND 005 | 005 ND 005 | 0.05 ND 005 | 0097 005 | 0.050 0.058 0.250
Calcium, dissolved mg/L 60 0.062 | 61 0062 | 59.3 0.062 | 59 0062 | 60 0.062 | 58 0062 | 57 0.62 59 0.62 60 0.62 57 59 61
Chromium, dissolved ug/L 5 ND 5 2.05 031 | 031 ND 031 | 031 031 | 272 031 | 0384 0.31 0 ND 031 | 031 ND 031 | 031 ND 031 | 031 0.95 2.72
Cobalt, dissolved ug/L 12 ND 12 12 ND 1.2 12 ND 12 12 ND 1.2 12 ND 12 4 ND 1.2 12 ND 1.2 1.2 ND 12 12 ND 12 <12 <12 <12
Copper, dissolved ug/L 0896  J 031 | 031 ND 031 | 0705 3 031 | 031 ND 031 | 031 ND 031 | 033 3 031 | 0328 J 031 | 109 031 | 0489 031 | 031 0.48 1.09
Iron, dissolved mg/l | 00124 ND 00124 | 0173 0.0124 | 0.486 0.0124 | 0.226 0.0124 | 0.207 0.0124 | 0.228 0.0124 | 0.12 0.0124 | 0.253 0.0124 | 0.185 00124 | 0.01 0.21 0.49
Lead, dissolved ug/L 007 ND 007 | 007 ND 007 | 1.09 0.062 | 0062 ND 0062 | 0062 ND 0062 | 02 ND 0062 | 0.152 J 0062 | 0062 ND 0062 | 0065 J 0062 | 0.062 0.174 1.090
Magnesium, dissolved mg/L 115 0062 | 119 0062 | 115 0062 | 115 0062 | 116 0062 | 121 0062 | 115 0062 | 114 0062 | 116 0.062 11 12 12
Manganese, dissolved ug/L 99 031 84 0.31 98 031 82 0.31 2 031 76 0.31 78 031 83 0.31 84 031 76 86 99
Molybdenum, dissolved ug/L 31 ND 31 31 ND 3.1 34 J 31 31 ND 3.1 31 ND 31 10 ND 3.1 31 ND 31 3.1 ND 3.1 31 ND 31 3.1 3.1 5.0
Nickel, dissolved ug/L 2.68 062 | 165 J 0.62 19 J 062 | 162 062 | 207 062 | 182 J 062 | 236 062 | 2.09 062 | 247 062 | 162 2,07 2.68
Phosphorus, dissolved ug/L 15 J 9 10 J 9.4 62 ND 62 62 ND 62 62 ND 62 200 ND 62 62 ND 62 62 ND 62 62 ND 62 9 35 100
Potassium, dissolved ug/L 364 J 150 204 J 150 245 J 150 190 J 150 222 J 150 199 J 150 240 J 150 254 J 150 261 J 150 190 242 364
Selenium, dissolved ug/L 15 ND 15 15  ND 15 15 ND 15 15 ND 15 15 ND 15 5 ND 15 15 ND 15 15 ND 15 15 ND 15 <15 <15 <15
silicon, dissolved ug/L 3190 62 2860 62 3460 62 3170 62 3160 62 2890 62 NA NA NA | 3140 NA | 3180 NA 2860 3131 3460
silver, dissolved ug/L 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 | <031 <0.31 <0.31
Sodium, dissolved ug/L 2170 150 | 1900 150 | 2240 150 | 2030 150 | 2080 150 | 2150 150 | 2030 150 | 2110 150 | 2150 150 | 1900 2096 2240
Strontium, dissolved mg/L 0.181 0.003 | 0.19 0.003 | 0.186 0.003 | 0.184 0.003 | 0.182 0.003 | 0.196 0.003 | 0.179 0.003 | 0.182 0.003 | 0.183 0.003 | 0.179 0.185 0.196
Thallium, dissolved ug/L 031 ND 031 | 031 ND 031 | 118 031 | 031 J 031 | 0367 3 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 [ 0310 0.348 1.180
Tin, dissolved ug/L 2 ND 2 2 ND 2 031 ND 031 | 031 ND 031 | 031 ND 031 1 ND 031 | 031 ND 031 | 031 ND 031 | 031 ND 031 <2 <2 <2
Titanium, dissolved ug/L 78 15 63 15 67.4 15 67 15 53 15 14 15 53 15 47 15 55 15 139 55.3 782
Vanadium, dissolved ug/L 62 ND 62 62  ND 6.2 6.2 ND 62 62  ND 6.2 6.2 ND 6.2 20 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 62 ND 62 <6.2 <6.2 <6.2
Zinc, dissolved ug/L 7.25 1 2.83 1 104 15 6.53 J 15 4.25 J 15 2.45 J 15 3.64 J 15 5.19 15 7.93 15 25 5.6 104
Mercury, total ug/L NA  NA NA | 0.0024 0001 | 0001 ND _ 0.001 | 0.0018 0001 | NA_NA NA NA NA NA NA NA NA NA NA NA NA NA NA | 00010 00016  0.0024
Notes: MDL: method detection limit
Resultflags:  "ND" means not detected; "J" means result is estimated conc. that is less than PQL but greater than MDL; "NA" means no analysis, or data not available.

Statistics:

For constituents with no detects the result is set to the maximum detection limit for that constituent
For constituents with some detects, these were included in the calculation of average at half the detection limit.




Rock Creek water quality data summary

MW03-02 October 2003 January 2004 April 2004 July 2004 November 2004 January 2005 April 2005 July 2005 November 2005 Statistics
Result Result Result Result Result Result Result
Analyte Units Result Flag MDL Result Flag MDL Result Flag MDL Result Flag MDL Result Flag MDL Result Flag MDL Result  Result Flag MDL Result  Result Flag MDL Result Flag MDL Minimum Average Maximum
Alkalinity mg/L 468 6.2 274 6.2 292 6.2 262 3.1 292 3.1 258 3.1 296 3.1 275 3.1 302 3.1 258 302 468
Aluminum ug/L 24300 6.2 2550 6.2 165 6.2 579 6.2 40.2 6.2 193 J 6.2 640 6.2 6.2 ND 6.2 6.6 6.2 6.2 3145 24300
Ammonia-N mg/L 1.66 0.155 | 0.031 ND 0.031 | 0.031 ND 0.031 | 0.031 J 0.031 | 0.041 J 0.031 0.1 ND 0.031 | 0.122 0.031 | 0.031 ND 0.031 | 0.031 ND 0.031 0.031 0.218 1.66
Antimony ug/L 35.6 0.31 12 0.31 10.3 0.31 19.1 0.31 16.3 0.31 20.2 0.31 36 0.31 143 0.31 10.6 0.31 103 19.38 36
Arsenic ug/L 3980 15 1450 15 1380 15 1600 15 1170 15 1820 15 2440 15 1510 15 1050 15 1050 1822 3980
Barium ug/L 333 0.94 42.9 0.94 18.1 0.94 245 0.94 17.2 0.94 13.2 0.94 28 0.94 13.6 0.94 14.1 0.94 13 56 333
Beryllium ug/L 391 0.13 0.267 J 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.4 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 0.530 3.91
Cadmium ug/L 1.16 0.05 0.05 ND 0.05 0.052 J 0.05 0.05 J 0.05 | 0.0715 J 0.05 0.5 ND 0.05 0.05 ND 0.05 0.222 J 0.05 0.05 ND 0.05 0.05 0.209 1.16
Calcium mg/L 215 0.31 110 3.1 115 0.062 103 0.31 126 3.1 106 0.062 101 0.031 107 0.031 118 0.031 101 122 215
Chloride mg/L 3.06 0.031 2.8 0.031 2.89 0.031 2.83 0.031 3.13 0.031 294 0.031 2.85 0.031 261 0.031 2.82 0.031 261 2.88 3.13
Chromium ug/L 64.6 0.31 4.72 0.31 1.31 0.31 1.6 J 0.31 0.719 J 0.31 2.84 0.31 0.949 J 0.31 0.379 J 0.31 0.31 ND 0.31 0.31 8.59 64.6
Cobalt ug/L 729 12 7.32 12 3.73 J 12 5.16 J 12 1.98 J 12 5.22 12 5.83 12 4.47 12 3.07 J 12 1.98 12.19 72.9
Conductivity umhos/cm | 1000 0.477 900 0.477 900 0.477 800 0.477 900 0.477 900 0.477 800 0.477 NA NA NA NA NA NA 800 886 1000
Copper ug/L 103 0.31 4.75 0.31 4.47 0.31 1.04 0.31 1.09 0.31 1.39 0.31 3.42 0.31 1.01 0.31 0.31 ND 0.31 0.31 13 103
Cyanide mg/L 0.0025 ND 0.0025 | 0.0025 ND 0.0025| 0.0025 ND  0.0025 | 0.0025 J 0.0025 | 0.0036 J 0.0025 | 0.005 ND  0.0025 | 0.0025 ND 0.0025 | 0.0025 ND 0.0025 | 0.0025 ND  0.0025 | 0.0025 0.0025 0.0036
Fluoride mg/L 0.102 0.031 | 0.132 0.031 | 0.098 J 0.031 | 0.162 J 0.031 | 0.067 J 0.031 | 0.042 J 0.031 0.08 J 0.031 0.1 0.031 | 0.127 0.031 0.042 0.101 0.162
Iron mg/L 123 0.062 7.61 0.0062 | 2.88 0.0124 | 3.83 0.0062 17 0.0062 | 5.08 0.0124 | 4.29 0.0062 | 2.66 0.0062 | 1.77 0.0062 1.7 17 123
Lead ug/L 102 0.07 8.18 0.07 8.27 0.062 1.07 0.062 | 0.386 0.062 | 0.839 0.062 3.25 0.062 | 0.062 ND 0.062 | 0.112 J 0.062 0.062 14 102
Magnesium mg/L 110 0.31 59 0.31 56.6 0.062 55.5 0.31 51.5 0.031 61.8 0.062 50.5 0.031 54.4 0.031 55.3 0.031 50.5 62 110
Manganese ug/L 6570 0.31 1840 0.31 1360 0.31 1920 0.31 751 0.31 1960 0.31 1700 0.31 1640 0.31 1070 0.31 751 2090 6570
Molybdenum ug/L 7.62 J 31 3.74 J 31 4.46 J 31 4.47 J 31 3.33 J 31 10 ND 31 435 J 31 3.1 ND 3.1 31 ND 31 3.1 4.01 7.62
Nickel ug/L 229 0.62 28.6 0.62 20.1 0.62 26.8 0.62 115 0.62 25.6 0.62 26 0.62 222 0.62 14.9 0.62 12 45 229
pH pH units 71 0.1 6.9 0.1 71 01 6.9 0.1 6.98 01 6.89 0.1 6.9 0.1 NA NA NA NA NA NA 6.89 6.97 71
Phosphorus ug/L 1220 9.4 129 9.4 62 ND 62 62 ND 62 62 ND 62 200 ND 62 62 ND 62 62 ND 62 62 ND 62 9.4 182 1220
Potassium ug/L 6250 150 1090 150 623 150 723 150 587 150 331 J 150 828 150 514 150 512 150 331 1273 6250
Selenium ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 5 ND 15 15 ND 15 15 ND 15 15 ND 15 <15 <15 <15
Silicon ug/L 30700 62 8230 62 5120 62 6740 62 4730 62 4260 62 NA NA NA 4840 NA 4940 NA 4260 8695 30700
Silver ug/L 0.347 J 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 1 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 0.31 0.5
Sodium ug/L 28500 150 3270 150 3750 150 3040 150 3130 150 2710 150 3840 150 3260 150 3260 150 2710 6084 28500
Strontium mg/L 0.643 0.0015 | 0.33 0.0015 | 0.325 0.003 | 0.297 0.0015 | 0.364 0.0015 [ 0.32 0.003 | 0.296 0.0015 | 0.304 0.0015 | 0.36 0.0015 | 0.296 0.360 0.643
Sulfate mg/L 309 1.55 244 0.31 219 0.31 247 0.31 209 0.62 319 0.062 218 0.31 181 0.31 323 0.31 181 252 323
Sulfide mg/L 0.1 ND 01 0.1 ND 0.1 01 ND 01 0.1 ND 0.1 01 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 01 <0.1 <0.1 <0.1
Thallium ug/L 031 ND 031 [ 031 ND 031 | 125 031 [ 031 ND 031 031 ND 031 1 ND 031 0.31 ND 031 | 031 ND 0.31 031 ND 031 0.31 0.315 1.25
Tin ug/L 2 ND 2 2 ND 2 031 ND 031 [ 0379 ND 031 031 ND 031 1 ND 031 0.31 ND 031 | 031 ND 0.31 031 ND 031 <2 <2 <2
Titanium ug/L 348 15 155 15 122 15 92.2 15 107 15 17.8 15 118 15 172 15 190 15 17.8 146.9 348
Total Dissolved Solids mg/L 728 32 614 16 616 3.1 665 3.1 655 3.1 592 3.1 600 3.1 565 3.1 597 3.1 565 626 728
Total Nitrate/Nitrite mg/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.62 ND 0.62 0.31 ND 0.31 1 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.0585 J 0.31 0.31 0.31 0.5
Total Suspended Solids mg/L 9300 80 235 1.6 57 0.3 64.3 0.429 10.4 0.2 27.7 0.15 245 0.15 52 0.15 13 0.15 13 1081 9300
Vanadium ug/L 67 6.2 7.83 J 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 20 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 11.49 67
\WAD CN mg/L 0.00305 J 0.0025 [ 0.0025 ND  0.0025 [ 0.0025 ND  0.0025 | 0.0025 J 0.0025 | 0.004 J 0.0025 | 0.005 ND  0.0025 | 0.0025 ND 0.0025 | 0.0025 ND 0.0025 | 0.0025 ND  0.0025 | 0.0025 0.0025 0.004
zinc ug/L 302 1 22.7 1 22.4 1.5 237 15 6 1.5 16.7 15 18 1.5 15.2 15 5.45 1.5 5 48 302
Aluminum, dissolved ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 20 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 <6.2 <6.2 <6.2
Antimony, dissolved ug/L 105 0.31 1.1 031 | 121 0.31 14.3 031 | 14.9 0.31 11.8 0.31 16.1 0.31 12.9 0.31 11.8 0.31 111 23 105
Arsenic, dissolved ug/L 161 15 [1110.00 15 [1180.00 15 [1360.00 15 [1240.00 15 | 738.00 15 1110 15 1360 15 1120 15 161 1042 1360
Barium, dissolved ug/L 29.9 0.94 16.3 0.94 17 0.94 155 0.94 17.3 0.94 11 0.94 15.50 0.94 12.4 0.94 16.7 0.94 11 17 29.9
Beryllium, dissolved ug/L 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.4 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 0.13 ND 0.13 <0.13 <0.13 <0.13
Cadmium, dissolved ug/L 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.5 ND 0.05 0.05 ND 0.05 0.05 ND 0.05 0.261 J 0.05 0.05 0.076 0.261
Calcium, dissolved mg/L 121 0.062 108 0.62 114 0.062 109 0.062 125 0.062 105 0.062 109 0.062 107 0.062 120 0.062 105 113 125
Chromium, dissolved ug/L 5 ND 5 7.06 0.31 0.47 J 0.31 0.31 0.31 3.16 0.31 2.84 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 1.87 7.06
Cobalt, dissolved ug/L 6.26 12 3.79 J 12 3.14 J 12 4.03 J 12 2.01 J 12 4.73 12 4.45 12 4.08 12 2.87 J 12 2.01 3.93 6.26
Copper, dissolved ug/L 2.9 0.31 0.81 J 0.31 217 0.31 0.31 0.31 222 0.31 1.44 0.31 1.61 0.31 114 0.31 0.936 J 0.31 0.31 1.50 29
Iron, dissolved mg/L 0.0124 ND  0.0124 17 0.0124 | 1.68 0.0124 | 2.51 0.0124 | 1.52 0.0124 | 2.29 0.0124 | 1.58 0.0124 | 2.48 0.0124 | 1.62 0.0124 | 0.0124 171 251
Lead, dissolved ug/L 0.071 J 0.07 0.07 ND 0.07 0.062 ND 0.062 | 0.062 ND 0.062 | 0.062 ND 0.062 0.2 ND 0.062 | 0.188 J 0.062 | 0.062 ND 0.062 | 0.062 ND 0.062 0.062 0.062 0.188
Magnesium, dissolved mg/L 58.6 0.062 56.2 0.062 54.9 0.062 55.8 0.062 53.4 0.062 61.5 0.062 53.6 0.062 54.2 0.062 53.3 0.062 53 56 62
Manganese, dissolved ug/L 1270 0.31 1370 0.31 1190 0.31 1730 0.31 721 0.31 1870 0.31 1340 0.31 1550 0.31 1060 0.31 721 1345 1870
Molybdenum, dissolved ug/L 3.76 J 31 31 ND 31 31 ND 31 31 ND 31 31 ND 31 10 ND 31 3.29 J 31 3.1 ND 3.1 31 ND 31 3.1 3.10 5
Nickel, dissolved ug/L 79.8 0.62 20.3 0.62 17.2 0.62 226 0.62 12 0.62 25.6 0.62 21.9 0.62 222 0.62 13.3 0.62 12 26 80
Phosphorus, dissolved ug/L 17.2 J 9.4 13.9 J 9.4 62 ND 62 62.3 ND 62 62 ND 62 200 ND 62 62 ND 62 62 ND 62 62 ND 62 9 35 100
Potassium, dissolved ug/L 3010 150 605 150 608 150 353 150 517 150 327 J 150 529 150 456 J 150 465 J 150 327 763 3010
Selenium, dissolved ug/L 15 ND 15 15 ND 15 15 ND 15 15 ND 15 15 ND 15 5 ND 15 15 ND 15 15 ND 15 15 ND 15 <15 <15 <15
Silicon, dissolved ug/L 4750 62 4710 62 5340 62 4850 62 5130 62 4380 62 NA NA NA 4760 NA 5000 NA 4380 4865 5340
Silver, dissolved ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 1 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 <0.31 <0.31 <0.31
Sodium, dissolved ug/L 24400 150 3460 150 3860 150 3000 150 3130 150 2720 150 3270 150 3100 150 3340 150 2720 5587 24400
Strontium, dissolved mg/L 0.398 0.003 | 0.333 0.003 | 0.336 0.003 | 0.307 0.003 | 0.377 0.003 0.32 0.003 | 0.313 0.003 | 0.304 0.003 0.343 0.003 0.304 0.337 0.398
Thallium, dissolved ug/L 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 1 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 0.31 ND 0.31 <0.31 <0.31 <0.31
Tin, dissolved ug/L 2 ND 2 2 ND 2 031 ND 031 [ 031 ND 031 031 ND 031 1 ND 031 0.31 ND 031 | 031 ND 0.31 031 ND 031 <2 <2 <2
Titanium, dissolved ug/L 183 15 130 15 140 15 83.8 15 69.3 15 245 15 111 15 98.4 15 156 15 25 111 183
Vanadium, dissolved ug/L 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 20 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 6.2 ND 6.2 <6.2 <6.2 <6.2
Zinc, dissolved ug/L 17.5 1 10.2 1 1.7 15 18.8 15 5.51 15 14.3 15 10.8 15 16.9 15 8.89 15 6 13 19
Mercury ug/L 