
I • ,J'

William Iv. Abbott

,
\

i
January 27, 1997

': {.
f'
U

~' 09,)'

Diane G. Kindermann

RECEIVED

JAN 28 1991

REGUlATORY COMP/JANCE a=f1CE
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"'Senior Engineer
Central Valley Regional
Water Quality Control Board
3443 Routier Road, Suite A
Sacramento, CA 95827-3098

Re: Notice of Emergency Remediation Measures
Gwin Mine, Calaveras County, California

Dear Mr. Vaughn:

This firm represents Gwin Mine Associates, LLC, ("GMA") the
operators of the Gwin Mine. The Gwin Mine is located in Rich
Gulch canyon near the towns of Palomar San Andreas and Mokelumne
Hills in the County of Calaveras. This notice is to advise you of
the implementation of emergency remediation measures at the Gwin
Mine to gain control of an hydraulic discharge at the main shaft
occurring as a result of the recent storm events. The
notification should be read in conjunction with the enclosed
"Notice of Emergency Remediation Measures Report" prepared by
SECOR International r Inc' r dated January 27, 1997 ("Report")..

BACKGROUND FACTS

The Gwin Mine is a gold mine located adjacent to an
intermittent stream that empties into the Mokelumne River
approximately at the headwaters of the Pardee Reservoir. The
Gwin Mine was mined from 1857 to 1908, at which time mining
operations ceased. In furtherance of recent reopening and
exploratory ativities r the collar of the mine's main shaft was
opened several months ago. It has been determined that! over the
course of its abandonment, the mine has filled up with water.
GMA, through its consultants, has been conducting water quality
sampling to submit to the Regional Water Quality Control Board
(lIRWQCB") for the purposes of obtaining approval to dewater the
mine. Preparation of the permit application is underway, but it
has not yet been submitted.
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EMERGENCY CONDITIONS

Due to the recent storm events, undetermined amounts of
surface water upgradient of the mine have been disappearing as
the stream diverts downward in the area of the former middle and
south shafts of the mine. We conclude that there is hydraulic
communication with the old workings in the upper part of the
mine. This water then exits the mine at the collar of the main
shaft and flows into the stream. Water quality test results
reveal that this water contains somewhat elevated levels of
arsenic and sulphur concentrations.

As the water exits the mine, sulphur and dolomite
precipitate along the streambed for about 200 yards, after which
the minewater is diluted by the surface waters.

EMERGENCY REMEDIATION MEASURES

The following three emergency remediation measures will be
implemented:

1) Locating the finite points at which the surface
water is entering the mine, and sealing those
entrance points;

2) Interim diversion of the discharge from the main
shaft to onsite tanks for treatment of arsenic and
sulphur; and

3) Placement of a geochemical barrier downstream, if
necessary, to neutralize any potential acidity.

The enclosed Report provides full descriptions of these ,
emergency remediation measures and provides the framework for'
implementation of each.

CONCLUSION

In conclusion, the recent storm events have created an
emergency situation in which surface waters are mixing with mine
water and are being discharged at the main shaft of the mine into
the stream. GMA has acted immediately to ensure that there is no
threat to water qua.lity by devising and commencing implementation
of the above identified interim strategies to gain hydraulic
control of the emergency discharge.
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Please feel free to contact me should you have questions or
comments. . Moreover, we will be happy to meet with you at your
convenience to further discuss these issues.

ve~

Diane G. Kindermann

DGK:yb

enclosures

cc: Parker Sorg
Joel Pitto
Sierra Engineering
Secor International
Tim Smith
Alex Coate
Kim Schwab
Jeannine Stroh
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1.0 EXECUTIVE SUMMARY

Water quality within Rich Gulch has been impacted by recent storm events causing mine water to exit the

former Main Shaft (see Figure 1). Samples obtained from upstream locations have no detectable arsenic
or sulfides and are classified as CalMg bicarbonate waters. As a result of the recent storm events, surface

water upgradient of the mine tends to "disappear" as the stream diverts downward in the area of the former
middle ~nd south shafts suggesting hydraulic communication with the old workings in the upper part of
the mine. This water mixes (to an unknown degree) with mine water and exits the mine at the collar of
the Main Shaft. Water exiting the mine arid into the stream at this point is turbid, reduced (Eh = -200 mv),
has elevated arsenic concentrations (200 to 300 ppb) and elevated sulfide (about 1 ppm). As the reduced
mine water 'mixes with surface water and exits the mine, both elemental sulfur and dolomite precipitate
along the streambed. This impact is evident several hundred yards downstream until mixing with seeps
and tributaries dilute the minewater. Currently arsenic entering the river ranges from 80 ppb to almost
200 ppb depending on prevailing flow conditions.

During high flow or storm water runoff conditions, the effect is merely one of dilution as surface water
flow upstream of the mine exceeds the infiltration rate to the middle and south shafts. Water then follows
the stream bed around the collar of the mine and enters the creek opposite the outfall of water from the
Main Shaft. This water mixes with mine water about 50 feet from the inflow, causing increased aeration

and dilution.

The stream bed deposits are composed primarily of elemental sulfur with lower amounts of carbonates,

principally dolomite. Elemental sulfur forms from chemical oxidation of sulfide as water exits the mine

while dolomite precipitates from carbonate saturated water possibly due to interaction with limestone

placed around the mine collar. The exact mechanism by which elemental sulfur fOnTIS is still under

investigation.

li Based on what is known about these processes to date, SECOR recommends the following interim actions
to both determine the impacts to surface water and to ameliorate future water quality impacts.

1. At present, the entrance of surface waterto the former middle and south shafts should be located
and sealed. The entry of surface water to the former upper workings presently appears to be the
single most important factor affecting downstream water quality. Sealing the entrances should

decrease the flow of water and hence the mass of sulfur and arsenic exiting from the mine at the

Main Shaft. At the same time, consideration should be given to diverting the stream bed so that

surface water bypasses all the shaft entrances.

C:\IMASTER\PROJECT\7D\7D017\GWINWQRB.WPD
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2. The mine at the Main Shaft should be dewatered to about 80 feet below the sleeves in the collar

as soon as possible to gain hydraulic control of mine water seeping into the stream. The sleeves

should be capped to prevent further leakage of mine water to the stream. Mine water from the Main

shaft should be pumped into a series of treatment tanks designed to eliminate precipitation of sulfur

in the stream and to reduce the load of arsenic to downstream locations. In this way, seepage from

the mine can be controlled and diverted for removal of arsenic and other constituents of concern

prior to discharge. Treated water should be discharged back into the stream at a suitable

downstream location

The acid generation potential of deposits in the stream bed should be determined statically and

kinetically to insure that pulses of acidity do not enter the watershed or local surface water bodies.

If acid generation appears likely, then a downstream geochemical barrier should be put in place

to completely neutralize any acidity generated by sulfur oxidation.

C:lIMASTERIPROJEC1\7D17D017IGWINWQRB.WPD 2
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2.0 PURPOSE OF REPORT

This preliminary report describes SECOR's activities in sampling and analysis for assessing water quality
in the Rich Gulch area, Calaveras County (Site) pursuant to the recent storm events. The location and

topography of the Site is depicted on Figure I, Site Map. Recent heavy rainfall and the observation of
turbid water near the outfall of the Gwin Mine prompted SECOR to evaluate the possible impact mine
water might have on surface water chemistry of the area. Amendments to this report will be provided as
new data becomes available.

C:\ IMASTERIPROJECTI7D17DO17\GWINWQRB.wPD 3
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3.0 STATEMENT OF THE PROBLEM

Recent heavy rainfall in the Rich Gulch area, coupled with mine construction activities at the Main Shaft
of the former Gwin Mine, appear to have created a condition of increased turbidity in surface water near
the Main Shaft area. The stream bed for several hundred yards has become discolored with a yellow-white

chalky substance. SECOR has sampled the mine water and stream at several locations, at three different
times, in order to determine the potential impact of the turbidity to local surface water bodies.

c:\ IMASTER\PROJECI\7D\7DO17\GWINWQRB.WPD 4
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4.0 DESCRIPTION OF WATER QUALITY IN RICH GULCH

Three different sampling events have been conducted by SECOR in the Rich Gulch area. Additional
analyses, perfonned on samples collected by Sierra Engineering, have been included in Appendix A. The

results of SECOR's field activities and analyses are described below.

4.1 Sampling Data - January 13, 1997

The NPDES requirements of the Regional Water Quality Control Board (RWQCB) for the Gwin Mine
include establishment of the baseline water' quality of the in-stream surface water as' well as the
Mokelumn~ River receiving water body. On January 10, 1997, an opaqueness in surface water
downstream of the Main Shaft was reported by Sierra Engineering and Counsel to SECOR. To evaluate
that observation, SECOR personnel visited the Gwin Mine site on January 13, 1997. Stonn water/surface
water samples were collected at the following four locations within Rich Gulch (see Figure 1):

Sample # 1 "distant downstream" - at EBMUD culvert, east side of Gwin Mine Road, point

"1.05 miles"

Sample # 2 "near downstream", 0.58 miles north of Sample #4

Sample # 3 north of the Main Shaft, downstream of the silt fence, 0.2 miles north of Sample #4

Sample # 4 upstream - near pullout, point "0 miles", between set control point markers #975 and #974,

southernmost point of obvious flow

A single grab sample was collected at each of the locations, for analysis to be performed at SECOR
Geochemistry Laboratory. Samples # 1, # 2 and # 4 were clear, with no observable color or solids present.
Sample # 3 was somewhat opaque, with pasty gray, "chalky" material adhering to rocks and the streambed.

There were strong sulfur-like odors present in that area. The water collected at this location was noticeably
warmer than surrounding water. One full set of samples was collected at the Sample # 3 location. These
samples were transferred under chain of custody documentation to a California certified laboratory,
American Environmental Network, Inc. (AEN). The laboratory report is included in Appendix B.

c:\1MASTER\PROJECTl7D\7DOI7\GWJNWQRB.WPD 5
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~n
rJ Analytical results for analyses performed at SECOR's Geochemistry Laboratory are as follows:

pH 7.95 7.90 7.01 7.90. -

Eh (mv) 240.6 246.7 195.6 226.6

CI' (mglL) 43.65 11.09 14.65 23.44

NO) (mglL) 3.96 ·5.88 0.89 16.21
: ::

~,,~ Ca (mgIL) 61.34 65.63 62.66 29.02

As 0-tg/L) 105 117 181 NO «5)

Cd (mg/L) NO (<20) NO «20) NO «20) NO «20)

Fe (mg/L) NO «500) NO «500) NO «500) NO «500)

~;.~ Ph (mg/L) ND (<20) ND (<20) ND (<20) ND (<20)

NO = Not Detected at detection limit listed.,..,

The additional analytical results for Sample #3, as analyzed by AEN, are included in the following table:

Total Alkalinity (as mg CaCO/L) 290

-; Total Phosphorous (mg/L) 0.25

Total Suspended Solids (mg/L) 3

Sulfate (mg/L) 7.1

Oil and Grease (mg/L) ND «0.5)

MBAS (surfactants) (mg/L) ND «0.1)

jj Silver (mg/L) ND «0.005)
.~

~

Beryllium (mg/L) ND «0.002).,

Cadmium (mg/L) ND «0.005)

Chromium (mg/L) ND «0.0l)

C:\I MASTER\PROJEC1\7D17DOI7IGWINWQRB.WPD 6
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Copper (mg/L) ND «0.01)

Mercury (mg/L) NO «0.0002)

Nickel (mg/L) ND «0.01)

Lead (mg/L) ND «0.04)

Antimony (mg/L) ND «0.02)

~U Selenium (mg/L) NO «0.004)

Thallium (mg/L) NO «0.05)

Zinc (mg/L) ND «0.01)

Arsenic (,ug/L) 170

Iron (,ug/L) 150
.,."

It must be noted that the collection ofsamples on January 13, 1997 followed a storm event (on January 1-3,
1997) which was quite unusual in that it was estimated to be a 50-year storm, and additionally, substantial

runoffJrunon and snow melt occurred during and subsequent to the storm event. Therefore, these samples
may not be truly representative of typical surface water conditions, due to dilution effects.

A review of this data indicates that the upstream sample contained the most nitrate, but being unaffected
by mine drainage, contains no arsenic. As would be anticipated with mine drainage, the area around the
mine shaft (Sample #3) is impacted in several ways, most importantly by a decreased pH and substantially

elevated arsenic concentrations. Moving downstream, in less than one-half mile, the pH recovers, and the

arsenic is somewhat diluted by runoff, springs and seeps. At the location of the EDMUD culvert, 0.85

miles downstream from the main shaft, elevated concentrations of arsenic are still apparent.

j

.,,

Additionally, several rocks coated with the chalky substance were retrieved from within the streambed for

analysis of the gray-white material. The results of analysis of this material are described in section 4.2 of
this report.

c:\1MASTERIPROJECTl7D\7DO17\GWlNWQRB.WPO 7
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4.2 Sampling Data - January 17, 1997 and January 20,1997

SECOR also collected samples and conducted some in-field measurements in order to better define the

local geochemical conditions. Data collected as part of this exercise are to be included in a geochemical

model that will describe sulfur dynamics in the Rich Gulch watershed. Samples were collected from seven

different locations within the stream. The locations are noted in Figure 1. Samples were analyzed for As,

Eh, pH and in some cases sulfides, in the SECOR Geochemistry Laboratory. The results of the January 17

sampling are noted below.

Main Shaft 264 6.3 -89

10' downstream of shaft 257 6.5 +86

50' downstream of shaft 278 6.6 +114

Main stream above 1st tributary 222 7.0 +149

at River 143 7.5 +171

This sampling was conducted approximately 2Y2 weeks after the 50-year storm. Base flow for the stream

appeared to have returned to a more normal state. As such, the dilution described earlier from overland

flow above the mine was not occurring, resulting in arsenic values in the stream similar to those noted in

the main shaft. Little dilution occurred until the stream mixed with the first tributary. The pH and Eh

trends were similar to those from the first sampling. It should be noted that the Eh values reported for this

sampling cannot be considered too accurate as this analyses is best conducted in the field, and these

samples were analyzed back in the laboratory. The trend in Eh is, however, consistent with discharge of

reducing water that then aerates and mixes.

Due to the limitations posed by some of the lab-based measurements in such a dynamic system, another

sampling and analysis event was conducted on January 20. The purpose of this sampling was to:

obtain field based measurements of sulfide (the smell of sulfide emanating from the area

is quite strong),

in-field Eh measurements, and

collection of samples for arsenic determination and total sulfur. See Figure 1 for sampling

points.

1.

:,
~

~
fj

2.

3.

C:I IMASTER\PROJECTl7D17DO17IGWINWQRB.WPD 8
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The data collected to date from this event are summarized below:

Main shaft

Stream near silt fence

Strearit inflow behind collar

Pool near stream inflow

Mixing zone of mine water and
surface water from behind collar

200 I downstream

Main stream above 1st tributary

na = not yet analyzed

nd = not detected
trace = <10-7 M

-210

-190

+36

+6

-70

-30

+80

trace

trace

nd

250

trace

na

na

900

790

nd

na

na

na

na

The Eh values taken in the field demonstrate the prevalence of reducing conditions in and around the
mine's Main Shaft. Dissolved sulfides within the stream and mine shaft are elevated and responsible for

the coating observed in the stream bed (see next section).

C:lIMASTERIPROJEC1\7D17D017IGWlNWQRB.WPD 9
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5.0 SIGNIFICANCE OF FINDINGS

5.1 Source of Arsenic

Since the upstream storrnwater sample contains <5 j.lglL arsenic (As), and the Main Shaft historically
carries about 200-300 j.lg/L As (see Main Shaft water chemistry data in Appendix A), it seems logical that
As in surface water north of the Main Shaft is at least partially derived from mine water discharging into
the stre~. Since the Rich Gulch area is underlain by a rich mineralized zone and is known to contain
abundant sources of arsenic and various metals, it is premature to rule out other sources of naturally
occurring arsenic. This part of the study is currently under investigation.

5.2 Source of Sulfur

A sample of the white-yellow chalky material coating the stream bed which was analyzed by x-ray
diffraction at the Department of Land, Air & Water Resources, U.c. Davis. The diffraction patterns of
the sample exactly matched that of elemental sulfur. A copy of the x-ray diffraction patterns is included
in Appendix C. This naturally-occurring material can cause adverse effects within the streambed if
oxidation of elemental sulfur proceeds as:

As seen, sulfuric acid, a strong acid, is produced and may cause serious water quality impacts. The source
of sulfur in the stream originates from the mine's Main Shaft area. While sulfate in mine shaft water is
low, sulfide tends to be high (900 ppb). A discussion of sulfur geochemistry at the site is discussed below.

5.3 Sulfur Dynamics in Rich Gulch

5.3.1 Conceptual Jorfodel

Based on the data collected to date, the following site model appears to describe the origin of elemental
sulfur in the stream bed:

Origin of Sulfur and Species Distribution within the Mine Shaft

Since the upstream sampling locations show little total sulfur and sulfide gas is observed within the mine
shaft, it is logical to assume that the historic mine workings are the main source of sulfur. Within the mine,
it appears that groundwater sulfate is reduced by decomposing organic matter which is provided by the

C:I IMASTERIPROJECTl7D17DO 17\GWINWQRB.WPD 10
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'. increasing amount of framing and shoring timber within the mine and possibly by carbon present in the

mine's overburden. Because the mine water is anaerobic, sulfate reduction and hydrogen sulfide gas

production occurs by:

which shows that 1 mole of sulfate reduced produces 1 mole of sulfide gas,

.; .,

"

One H2S (gas) is produced in the system; some of it will dissolve and then dissociate based on ambient pH
conditions:

H2S(g) - H2S(aq)
H2S(aJ) - HS' + H+

and

At pH between 6 and 7,most sulfide exists as H2S(aq) and HS' which is perfectly consistent with the sulfide

data collected from the main shaft. As the sulfide rich mine water mixes with incoming high pH, and high

oxygen content water, sulfide rapidly oxidizes to form various sulfur species. Also the water exiting the

Main Shaft must percolate through a bed of limestone rock placed around the collar before entering the

stream. Thus water entering the stream will also be saturated with respect to dolomite resulting in eventual
precipitation of carbonates along with sulfur (see X-ray diffraction patterns in Appendix C), Sulfur species

forming under these conditions could include:

HS' + Y202 - HS03'

sot + Y202 - SOl
S032. + HS' + Y202 - S2032. + OR

S2032. + Y202 - SOl + S

As noted, in the process of reducing sulfate and oxidizing sulfide, a number of compounds with

intermediate oxidation states can be formed. These include sulfate (SOl), thiosulfate (S20 t),
polysulfides (Sn2.) and solid sulfur (S80) in colloidal or orthorhombic form. It is known that partial
oxidation of sulfide by molecular oxygen leads to the formation of elemental sulfur, polysulfide, and

thiosulfate. The reaction observed as the mine water leaves the collar area and mixes with oxygenated
surface water is chemical in nature and leads to the formation ofcolloidal or orthorhombic elemental sulfur

which then deposits on the surface of the streambed.

C:\lMASTER\PROJEC1\7D\7D017\GWINWQRB.WPD 11
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Kinetic Modeling

Once sufficient data is collected, a kinetic rate expression can be derived that will predict the rate at which

elemental sulfur is deposited within the stream bed. The model will be useful for predicting the long-term
loading of sulfur to the stream under a variety of mixing scenarios. The rate expression will be generalized
to describe the rate of sulfide consumption irrespective of oxidation products, and has the general form:

where ~(-Il) is the overall rate constant and a and b are the order of the reaction with respect to sulfide and
dissolved oxygen. Previous work has demonstrated that a and b are equal to 1 (i.e. first order) in most

cases.

The rate constant is also dependent on pH and temperature and can be corrected by:

where kH2S ::: 1.33 M-1min-1and kHS ::: 0.12 M-1min- ' for the oxidation of H2S and HS, respectively. K1is

the ionization constant of H2S. The rate constants can also be corrected for ionic strength and temperature:

log kH2s = 7.44 - (2.4 x 103)/T

and
log kHS = 8.72 + 0.16pH - (3.0 x 103)/T + 0.44 1°·5

These equations will be valid from pH 4 to 8, temperature (T) ranging from 8°C to SO°C, and I (ionic

strength) of 0 to 6 M.

5.4 Acid Generation Potential

Since both elemental sulfur and carbonate have been deposited in the streambed, the concern in the near
term will be to determine the rate at which oxidation of sulfur to sulfuric acid occurs in relation to the
ability of carbonate in the stream bed to neutralize acidity as it is generated:

2S + 302 + 2H20 = 2H+ + sot (acidity production)

2H+ + (CaMg)C03 = Ca + Mg + 2HC03 (neutralization of acidity)

Ca + SOl- = CaS04 (solid phase formation - new sulfur sink)

C:lIMASTER\PROJEC1I7017DOI7IGWfi.rWQRB.WPD 12



( ..,

SECOR Geochemistry

The objective then becomes determining if enough net neutralization capacity exists to overcome all
potential acidity generated by the oxidation of sulfur. Fortunately, there are several ways to determine if

acid generation is likely.

5.4.1 Static Acid-Base Accounting Tests

A static acid-base test defines the balance between potentially acid-generating minerals (potential acidity)

and acid-neutralizing minerals (sulfide neutralization potential) in a sample. In particular, acid-generating

compotinds include reactive minerals and acid-neutralizing compounds include carbonate minerals. A

sample will theoretically generate net acidity at some point in time only if the potential acidity exceeds the

neutralization potential; otherwise the sample will not produce net acidity as long as the neutralization

potential is·not dissolved faster than the generation of acidity.

Despite the theoretical simplicity, static tests can not be used to predict the quality of drainage emanating

from waste materials at any future time. Acid generation processes and, therefore, drainage quality are
time-dependant and functions of a large number of complex factors such as mineralogy, rock structure and
climate. For this reason, static tests should be treated as a qualitative predictive method, that is they can

only indicate whether or not there is a potential for generation of net acidity at some unknown time.

There are several types of static tests such as acid-base accounting, APP/sulfur ratio, and the B.c. Research

initial test. However, all of these tests are simply variations on a basic procedure and all require variations
of the same basic analyses for determining the balance between potential acidity and neutralization
potential. Consequently, the basic, common procedure will be presented and the names of the variations

will be de-emphasized.

5.4.2 Procedures for Conducting a Static Test

The initial step in defining the acid-generating/acid-neutralizing balance in a sample begins with a
measurement of total sulfur in a sample, commonly performed with a Leco furnace/analyzer. The

measurement of total sulfur allows the calculation of "maximum potential acidity", which may
overestimate the potential for acid generation if all sulfur in a sample is not acid generating. Therefore,

additional analysis may be performed to refine the potential acidity.

~! Following the delineation of potential acidity, the next parameter, neutralization potential, is defined (see
Figure 2). The measurement of neutralization potential provides a gross value for neutralization; however,
this value may overestimate the capacity of the sample to neutralize the pH to an environmentally

acceptable level above 6. An analysis of carbonate content will provide a more meaningful measure of

C:IlMASTERIPROJECT\7D17DOI7IGWINWQRB.WPD 13
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neutralization potential from the perspective of pH neutralization. The carbonate analysis is recommended

as an optional part of static tests.

Following these analyses, the potential for net acidity is calculated by subtracting the potential acidity
from the neutralization potential with a negative value indicating the potential for net acidity.
Alternatively, a ratio of neutralization potential to potential acidity can be used (APP/sulfur ratio), but the

subtraction method (acid-base accounting) will be adopted here.

5.4.3 Interpretation ofstatic test results

U The subtraction of maximum potential acidity (based on total sulfur) from the gross neutralization potential

yields the "net neutralization potential (NNP)". Theoretically, a sample can be expected to generate net
acidity at some point in time if the NNP is less than zero. However, based on general experience, values

ofNNP in the range -20 and +20 tons of CaC03/1 000 t of sample (-2 to +2% CaC03) may be considered
to have the ability to generate net acidity. This range of uncertainty is attributed to the source of error in:

l.
2.

3.

obtaining the objective of defining true potential acidity and neutralization;
converting total sulfur to acidity using a restricted conversion factor; and

analytical error.

-,
".

The subtraction of potential acidity (based on reactive sulfide) from carbonate content yields the "net
neutralization potential from species (NNP(S))". This value will presumably reflect the actual net

neutralization potential due to the narrower range of uncertainty and, thus, provide more reliable
predictions, although there is no database to confirm these conclusions. The primary sources of error is

similar to those for the NNP (above), except that estimating long-term reactive sulfide from a short-term

test may result in some uncertainty.

In the event the samples from a geologic unit indicate that unit or may have the potential for net acid

generation, kinetic tests should be conducted. Design of these tests is in progress and will be discussed

at a later time.

C;ll MASTERIPROJECTl7Dl7 DO 17IGWINWQRB.WPD 14
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6.0 SUMMARY AND RECOMMENDATIONS

Water quality within Rich Gulch has been impacted by recent storm events causing mine water to exit the

former Main Shaft. Samples obtained from upstream locations have no detectable arsenic or sulfides, and

are classified as Ca/Mg bicarbonate waters. As a result ofthe recent storm events, surface water upgradient
of the mine tends to "disappear" as the stream diverts downward in the area of the former middle and

south shafts. This suggests hydraulic communication with the old workings in the upper part of the mine.

This water mixes (to an unknown degree) with mine water and exits the mine at the collar of the Main

Shaft. Water exiting the mine and into the stream at this point is turbid, reduced (Eh = -200 mv), has an

elevated arsenic content (200 to 300 ppb) and sulfide content of about 1 ppm. As the reduced mine water

mixes with surface water and exits the mine, both elemental sulfur and dolomite precipitate along the

streambed. This impact is evident several hundred yards downstream until mixing with seeps and

tributaries dilute the minewater. Currently, arsenic entering the river ranges from 80 ppb to almost

200 ppb, depending on prevailing flow conditions.

During high flow or storm water runoff conditions, the effect is merely one of dilution as surface water

flow upstream of the mine exceeds the infiltration rate to the middle and south shafts. Water then follows

the stream bed around the collar of the mine and enters the creek opposite the outfall of water from the

Main Shaft. This water mixes with mine water about 50 feet from the inflow, causing increased aeration

and dilution.

The stream bed deposits are composed primarily of elemental sulfur with lower amounts of carbonates,

principally dolomite. Elemental sulfur forms from chemical oxidation of sulfide as water exits the mine,

while dolomite precipitates from carbonate saturated water, possibly due to interaction with the limestone

which has been placed around the mine collar.

Based on what is known about these processes to date, SECOR recommends the following interim actions

to both determine the impacts to surface water and to ameliorate future water quality impacts:

1. The entrance of surface water to the former middle and south shafts should be located and sealed.

At present, the entry of surface water to the former upper workings appears to be the single most

important factor affecting downstream water quality. Sealing the entrances should decrease the

flow of water and hence the mass of sulfur and arsenic exiting from the mine at the Main Shaft.
At the same time, consideration should be given to divering the stream bed so that surface water

bypasses all the shaft entrances.

C;llMASTERIPROJECTl7D17DOI7IGWlNWQRB,WPD 15
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SECOR Geochemistry

2.

3.

The mine at the Main Shaft should be dewatered to about 80 feet below the sleeves in the collar

as soon as possible to gain hydraulic control of mine water seeping into the stream. The sleeves

should be capped to prevent further leakage of mine water to the stream. Mine water from the Main
shaft should be pumped into a series of treatment tanks designed to eliminate precipitation of sulfur
in the stream and to reduce the load of arsenic to downstream locations. In this way, seepage from

the mine Can be controlled and diverted for removal of arsenic and other constituents of concern
prior to discharge. Treated water should be discharged back into the stream at a suitable

downstream location

The acid generation potential of deposits in the stream bed should be determined statically and
kinetically to insure that pulses of acidity do not enter the watershed or local surface water bodies.
If acid generation appears likely, then a downstream geochemical barrier should be put in place

to completely neutralize any acidity generated by sulfur oxidation.

C:\IMASTER\PROJECTl7D\7D017\GWINWQRB.WPD 16
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SIERRA
FOOTHILL LABORATORY

~.. ;

t::: 823 S HWY. 49
PO. BOX 1268 • JACKSON. CA 95642
(209) 223·2800

Gwin Mine Associates
PO Box 1059
San Andreas, CA 95249-

REPORT

Page 1 of 5
TEST REPORT: 429784

Sample', Identification:20' Main shaft
Collected By:LG
Date & Time Taken:09/09/96 1515

:;1L
~~~ Other Data: G IJ 1lG/HN03

Sample Matrix: Liquid
Report Date: 10/07/96 Received: 09/10/96 Client: GWIN

PAR.AMETER RESULTS UNITS ANALYZED EQL METHOD BY
Silver, GFAA <5 ug/l 1230 09/23/96 5.0 EPA200.9 TN

:......
Aluninun, GFAA 290 U9/l 0825 09/23/96 SO EPA200.9 TN

::.;,;J'_

Bariun, FAA 0.26 mg/l 1140 09/10/96 0.10 EPA208.1 TN

Beryl I iun, GFAA <1 ug/l 0935 09/12/96 1.0 EPA200.9 TN

Cadni un, GFAA <1 ug/l 1215 09/10/96 1.0 EPA200.9 TN

Chromil.lll, GFAA 3.2 ug/l 1000 09/22/96 2.0 EPA200.9 TN

Copper, FAA <0.03 mg/l 1405 09/10/96 0.03 EPA220.1 TN

I ron, FAA 0.69 mg/l 1530 09/17/96 0.05 EPA236.1 TN

Kercury, CVAA <0.5 ug/l 1310 09/11/96 0.5 EPA245.1 TN

Manganese, FAA 0.69 mg/l 1510 09/17/96 0.03 EPA243.1 TN

Sodiun, FM 30 mg/l 1555 09/11/96 0.05 EPA273.1 TN

Nickel, FAA 0.15 mg/L 1600 10/04/96 0.10 EPA249.1 TN

j Lead, GFAA <2 ug/l 1240 09/24/96 2.0 EPA200.9 TN

'";j
Antimony, GFAA 2.7 ug/l 1400 09/18/96 2.5 EPA200.9 TN

1
Seleniun, Hydride <1 ug/L 0845 09/1'/96 1.0 SM3114B TN

Thall iun, GFAA 1.1 ug/L 0850 09/24/96 1.0 EPA200.9 TN
':.

Zinc, FAA <0.05 mg/l 1350 09/10/96 0.05 EPA289.1 TN

Continued

SIERRA FOOTHILL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA DEPT. HEALTH SERVICES



SIERRA
FOOTHILL LABORATORY REPORT

823 S. HWY. 49
PO BOX 1268 • JACKSON. CA 95642
(209) 223-2800

10/07/96 429784 Continued Page 2 of 5

PARAMETER

Arsenic, Hydride

RESULTS UNITS

ug/L

ANALYZED

1100 09/11/96

EQL

2.0

METHOD

sM3114B

BY

Til

Sample Preparation Steps for 429784

Digestion, Arsenic by Hydride

Digestion, Selenium by Hydride
Digestion, Mercury, Liquid

09/10/96

09/10/96
09/10/96

Date

Date
Date

0830 09/10/96

0900 09/10/96
1330 09/10/96

SM303E

SM303E
EPA7470

LK
LK
LK

Quality Assurance for the SET· with Sample 429784

SalT4=lle /I

429975
429809

429784

429973

429784

429786

429784

429977

429809

429974

429756

429751

Description

Blanl:
Standard
Standard
Dupl icate
Spil:e

Blanl:

Standard
Standard
Dupl icate

Spil:e

Blanl:

Standard

Standard

Dupl icate

Spil:e

Blanl:
Standard

Standard
Standard
Standard

Dupl icate
Dupl icate

Spil:e
Spil:e

BlanK
Standard
Standard

Duplicate

Spil:e

Resul t

<5.0

8.0
8.7
<5.0

<50

74

60

290

<0.10

50.8

48.5
0.26

<1.0

6.0

5.5
5.9
6.0

<1.0

<1.0

<1.0
11
9.8

<1.0

Units

ug/L

ug/L
ug/l
ug/L

ug/L

ug/l

ug/L
ug/l
ug/l

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

iis/L
ug/L

Dup/Std Value Spl: Cone.
Silver, GFAA

8.0
8.0
<5.0

5.0

Aluminum, GFAA

75

75
280

100

Barium, FAA

50.0

50.0

0.17

1.00

Beryllium, GFAA

6.0

6.0
6.0

6.0

<1.0

<1.0

5.0

5.0

Cadmium, GFAA

10

10

<1.0

10

Percent

100
109
o
90

99

80

4

124

102

97

42

93

100

92
98
100

o
o
132

114

110
98

o
100

Time

1230

1230
1230
1230
1230

0825

0825
0825

0825

0825

1140

1140

1140

1140

1140

0935

0935

0935
0935
0935

0935

0935

0935

0935

1215
1215
1215

1215

1215

Date

09/23/96

09/23/96
09/23/96
09/23/96
09/23/96

09/23/96

09/23/96
09/23/96

09/23/96

09/23/96

09/10/96

09/10/96

09/10/96

09/10/96

09/10/96

09/12/96

09/12196

09/12/96
09/12196
09/12196

09/12/96

09/12/96

09/12196

09/12196

09/10/96
09/10/96
09/10/96

09/10/96

09/10/96

By

Til

Til

Til

Til
Til

Til

Til

Til

Til

Til

Til

Til

Til

Til

Til

Til

Til

TN

Til
Til

Til

Til

Til

Til

Til

Til
Til

Til

Til

Continued
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SIERRA
FOOTHILL LABORATORY REPORT
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823 S HWY.49
P.O BOX 1268 • JACKSON. CA 95642
(209) 223-2800

10/07/96 429784 Continued Page 3 of 5

Sa~le # Description Result Units Dup/~td Value Splc Cone. Percent Time Date 8·

Chromium, GFAA
Blank <10 ug/L 1000 09/22/96 TJ

Standard 9.5 ug/L 10 95 1000 09/22/96 H

Standard 11 ug/L 10 110 1000 09/22/96 H

Standard 13 ug/L 10 1000 09/22/96

Standard 18 ug/L 10 1000 09/22/96
~.~ : 429786 Oupl ieate 6.6 ug/L 6.6 0 1000 09/22/96 Tt;
~;~
f ..:j 429974 Dupl icate 3.7 ug/L 3.5 6 1000 09/22/96 TI

429756 Spike ug/L 10 185 1000 09/22/96 n.
429977 Spike ug/L 10 210 1000 09/22/96 Til

Copper, FAA
Standard 42.8 mg/L 40.2 106 1405 09/10/96 Tr

Stardard 43.6 mg/L 40.2 108 1405 09/10/96 n
429784 Dupl icate <0.03 mg/L <0.03 0 1405 09{10/96 TN

....~.
429786 Spike mg/L 0.5 93 1405 09/10/96 Til

Iron, FAA
BLank <0.05 mg/L 1530 09/17/96 Til

Stardard 52.9 mg/L 50.0 106 1530 09/17/96 TN

Stardard 50.8 mg/L 50.0 102 1530 09/17/96 HI

Standard 51.8 mg/L 50.0 104 1530 09/17/96 HI

429809 Dupl icate <0.05 mg/L <0.05 0 1530 09/17/96 Til

429975 Dupl icate <0.05 mg/L <0.05 0 1530 09/17/96 TN'

429785 Spike mg/L 0.50 101 1530 09/17/96 HI

429858 Spike mg/L 0.50 101 1530 09/17/96 Til

Mercury, CVAA
Blank <0.5 ug/L 1310 09/11/96 TN'

Stardard 5.3 ug/L 5.0 106 1310 09/11/96 TN

Stardard 5.0 ug/L 5.0 100 1310 09/11/96 TN

429751 Dupl icate <0.5 ug/L <0.5 0 1310 09/11/96 Til

429756 Spike ug/L 5.0 104 1310 09/11 /96 TN

Manganese, FAA
Blank <0.03 mg/L 1510 09/17/96 TN

Stardard 52.0 mg/L 49.7 105 1510 09/17/96 TN

Stardard 52.2 mg/L 49.7 105 1510 09/17/96 TN
.;1 Stardard 52.2 mg/L 49.7 105 1510 09/17/96 TN

429809 Cupl icate <0.03 mg/L <0.03 0 1510 09/17/96 TN

I 429975 Oupl ieate <0.03 lIl9/L <0.03 0 1510 09{17/96 TN

429785 Spike mg/L 0.50 105 1510 09/17/96 TN

429860 Spike mg/L 0.50 100 1510 09/17/96 TN

Sodium, FAA
Blank <0.05 mg/L 1555 09/11/96 TN

Stardard 93.5 mg/L 100 94 1555 09/11/96 Til

Stardard 96.0 mg/L 100 96 1555 09/11/96 HI

Standard 97.0 "" mg/L 100 97 1555 09/11/96 TN

429850 Dupl ieate 33 cng/L 33 0 1555 09/11/96 TN

Continued
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SIERRA

r FOOTHILL LABORATORY REPORT
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~}~~.-.... 623 S HWY.49
PO BOX 1268 • JACKSON. CA 95642
(209) 223-2800

10/07/96 429784 Continued Page 4 of 5

Sa~le # Description Resul t Units Dup/Std Value Spk Cone. Percent Time Date By
429986 Dupl icate 1. 15 mg/L 1.14 1 1555 09/11/96 HI

429840 Spike mg/L 2.00 102 1555 09/11/96 HI

429977 SpiKe mg/L 2.00 102 1555 09/11/96 HI

Nickel, FAA
Blank <0.10 mg/L 1600 10/04/96 Til
Standard 48.5 mg/L 49.2 99 1600 10/04/96 Til

{~ Standard 46.7 mg/L 49.2 95 1600 10/04/96 Til::'.:~,.. .~...
Standard 49.2 mg/L 49.2 100 1600 10/04/96 Til

Standard 47.7 mg/L 49.2 97 1600 10/04/96 Til
430387 Duplicate <0.10 mg/L <0.10 0 1600 10/04/96 Til
430392 Spike mg/L 0.50 103 1600 10/04/96 Til

Lead, GFAA
Standard 8.3 ug/L 8.0 104 1240 09/24/96 Til

.. Standard 4.6 ug/L 8.0 58 1240 09/24/96 Til
--~

429809 Dupl icate 2.4 ug/L 2.2 9 1240 09/24/96 Til
.~">! 429986 Spike ug/L 10 82 1240 09/24/96 Til

Antimony, GFAA
BlanK <2.5 ug/L 1400 09/18/96 Til

Standard 17 ug/L 10 1400 09/18/96

Standard 12 ug/L 10 120 1400 09/18/96 Til

Standard 14 ug/L 10 1400 09/18/96

Standard 14 ug/L 10 1400 09/18/96

429756 Dupl icate <2.5 ug/L <2.5 0 1400 09/18/96 Til

429973 Dupl icate <2.5 ug/L <2.5 0 1400 09/18/96 Til

429809 Spike ug/L 10 92 1400 09/18/96 Til

429975 Spike ug/L 10 123 1400 09/18/96 Til

Selenium, Hydride
Blank <1.0 ug/L 0845 09/11/96 Til

Standard 6.3 ug/L 5.0 0845 09/11/96

Standard 5.2 ug/L 5.0 104 0845 09/11/96 Til

429751 Dupl icate 1.0 ug/L <1.0 200 0845 09/11/96 Til

429756 SpiKe ug/L 5.0 98 0845 09/11/96 Til

Thallium, GFAA
Blank <1.0 ug/L 0850 09/24/96 Til

Standard 6.0 ug/L 8.0 75 0850 09/24/96 Til

Standard 4.3 ug/L 8.0 54 0850 09/24/96 Til,
.~ 429785 Oupl icate 1.1 ug/L 1.1 0 0850 09/24/96 Til

429974 spil:e ug/L 10 95 0850 09/24/96 Til

Zinc, FAA
Blanl: <O.OS mg/L 1350 09/10/96 Til

Standard 42.2 mg/L 40.8 103 1350 09/10/96 Til

Standard 42.6 mg/L 40.8 104 1350 09/10/96 Til

429784 Dupl icate <O.O~j mg/L <0.05 0 1350 09/10/96 Til

429786 Spike
.,.

mg/L 0.50 101 1350 09/10/96 Til

Arsenic, Hydride

Continued
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SIERRA
FOOTHILL LABORATORY REPORT

823 S. HWY. 49
PO. BOX 1268' JACKSON. CA 95642
(209) 223-2800

10/07/96

S8IT4Jle #

429751

429756

429784 Continued

Description Result Units Dup/Std Value Spk Cone. Percent
Blank <2.0 ug/L
Standard 4.9 ug/L 5.0 98

Standard 5.8 ug/L 5.0 116

Dupl icate <2.0 ug/L <2.0 0

Spike ug/L 5.0 87

Page 5 of 5

Time Date By

1100 09/11/96 TH

1100 09/11/96 TH

1100 09/11/96 TH

1100 09/11/96 Til

1100 09/11/96 Til

.:.



SIERRA
FOOTHILL LABORATORY

823 S. HWY. 49
PO. BOX 1268 • JACKSON. CA 95642
(209) 223·2800

Gwin Mine Associates
PO Box 1059
San Andreas, CA 95249-

Samp1e'Identification:20' Main shaft
Collected By:LG
Date & Time Taken:09!09/96 1540

REPORT

Page 1 of 2
TEST REPORT: 429787

Other Data: G \I 19a1 P

Sample Matrix: Liquid
Report Date: 09/18/96 Received: 09/10/96 Client: GWIN

PARAMETER
Alkal inity, Total

Chloride, Titrimetric
.,:".~"

Specific Conductance

Fluoride, Ion Electrode

Foaming Agents (HBAS)

Magnesium, Calculation

Nitrogen, Nitrite-N

Nitrogen, Nitrate-N

Sulfate, Turbidimetric

Solids, Total Dissolved

pH

Calcium, Titrimetric

·1
:fj Hardness
'3..

RESULTS
340

6.7

650

0.16

<0.1

24

<0.02

<0.05

6.7

410

6.8

84

310

UNITS
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

unit

mg/L

mg/L

ANALYZED
1300 09/10/96

1100 09/17/96

1300 09/10/96

0945 09/11/96

0945 09/10/96

1500 09/17/96

1510 09/10/96

1445 09/10/96

1000 09/17/96

0900 09/16/96

1345 09/10/96

1215 09/17/96

1400 09/10/96

EQL
5.0

1.0

1.0

0.1

0.1

0.05

0.02

0.05

0.5

10

0.1

4.0

5.0

METHOD
EPA310.1

EPA325.3

EPA120.1

EPA340.2

EPA425.1

SM3500Mg-E

EPA354

EPA353.2

EPA375.4

EPA160.1

EPA150.1

EPA215.2

EPA130.1

BY
GK

GK

GK

GK

GK

RJ

GK

GK

GK

HG

GK

GK

GK

Quality Assurance for the SET with Sample 429787
: .

Sa~le #

429788

Description Resul t Units Dup/Std Value Spk Cone. Percent Time Date By

Alkalinity, Total
Blank <5.0 mg/L 1300 09/10/96 GK

Standard 270 ffig/L 310 87 1300 09/10/96 GK

Dupl icate 350 mg/L 370 6 1300 09/10/96 GK

Continued



: SIERRA
E::;! FOOTHILL LABORATORY REPORT
~?~

823 S. HWY. 49
P.O. BOX 1268 • JACKSON. CA 95642
(209) 223-2800

09/18/96 429787 Continued Page 2 of 2

Sarrple # Description Resul t Uni ts Dup/Std Value Spk Cone. Percent Time Date By

429818 Duplicate 920 mg/L 950 3 1300 09/10/96 GK

Chloride, Titrimetric
Blank <1.0 mg/L 1100 09/17/96 GK
Standard 140 mg/L 140 100 1100 09/17/96 GK

429788 Dupl icate 9.2 mg/L 9.5 3 1100 09/17/96 GK
1_,,- Specific Conductance
f'~ ,~
~.:",,! Standard 312 l..I1Ylo/cm 303 103 1300 09/10/96 GKFJ

429789 Dupl i cate 648 l..I1Ylo/cm 653 1 1300 09/10/96 GK

Fluoride, Ion Electrode
Blank <0.1 mg/L 0945 09/11196 GK

Standard 21 mg/L 20 105 0945 09/11196 GK

4297'57 Dupl icate 0.14 mg/L 0.14 0 0945 09/11/96 GK

429787 Spike mg/L 4.0 108 0945 09/11/96 GK

":"...11 Foamipg Agents (MBAS)
Standard 42 mg/L 50 84 0945 09/10/96 GK

.-~.... Nitrogen, Nitrite-N
Standard 23 mg/L 25 92 1510 09/10/96 GK

429808 Dupl icate <0.02 mg/L <0.02 a 1510 09/10/96 GK

429814 Spike ug/L 7.5 98 1510 09/10/96 GK
'r~

Nitrogen, Nitrate-N
Standard 19 mg/L 20 95 1445 09/10/96 GK

429787 Dupl i cate <0.05 mg/L <0.05 0 1445 09/10/96 GK

429789 Spike mg/L 0.4 89 1445 09/10/96 GK

I.i
Sulfate, Turbidimetric

Standard 150 mg/L 150 100 1000 09/17/96 GK

~:~ 429787 Spike mg/L 28 100 1000 09/17/96 GK

Solids, Total Dissolved
Standard 300 mg/L 290 103 0900 09/16/96 MG

429862 Dupl icate 510 mg/L 500 2 0900 09/16/96 MG
--~ 430071 Dupl icate 130 110 17 0900 09/16/96 MGmg/L
., pH

Standard 7.4 unit 7.4 100 1345 09/10/96 GK

'. 429787 Dupl i cate 6.8 uni t 6.8 a 1345 09/10/96 GK

'?
Calcium, Titrimetric

Blank <4.0 mg/l 1215 09/17/96 GK

j
Standard 200 mg/l 190 105 1215 09/17/96 GK

429808 Dupl icate 120 mg/l 110 9 1215 09/17/96 GK
iii Hardness

Blank <5.0 mg/L 1400 09/10/96 GK-.. Standard 7'50 mg/l 780 96 1400 09/10/96 GK,
J 429787 Duplicate 310 mg/L 300 3 1400 09/10/96 GK

~

d
~

':.



SIERRA
r~ FOOTHILL LABORATORY
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REPORT

823 S HWY.49
PO BOX 1268 • JACKSON. CA 95642
(2091 223-2800

Sierra Foothill Laboratory
Quality Control Worksheet

Sample 10: 429784;787

Conversion
Analyte ~e Cone. (moll) Cation Ani.Q.n f.allil.r
Alk Anion 340 6.8000 50.00
CI Anion 6.7 0.1890 35.45

:-:; F Anion· 0.16 0.0084 19.00
,:";.:t

N03 as N Anion 14.00~~>..;
r.-"...
L...1

P04 Anion 31.66
S04 Anion 6.7 0.1395 48.03
AI Calion 8.99
B Cation 10.82
Ba Cation 0.26 0.0038 68.67
Ca Cation 84 4.1916 20.04
Cu Cation 31.77
Fe Cation 0.69 0.0371 18.62
K Cation 39.10
Mg Cation 24 1.9753 12.15
Mn Cation 0.69 0.0503 13.73
Na Cation 30 1.3049 22.99
NH3 Cation 18.04
Si Cation 38.04
Zn Cation 32.69
EC 650
TDS 410
Total 7.56 7.14

QC Measurement Result Evaluation Acceptance Criteria
C-A Balance % 94.4% Acceptable Greater than 85%
Calculated TDS 461.6
Calculated TDS I EC Ratio 0.71 High Range =0.55 - 0.7
Measured TDS I EC Ratio 0.63 Acceptable Range =0.55 - 0.7

-' Measured TDS I Calculated TDS 0.89 Low Range =1.0 -1.2
EC Ratio 1Anion 0.91 Acceptable Range =0.8 - 1.2

EC Ratio I Cation 0.86 Acceptable Range =0.8 • 1.2

C-A Balance Acceptance Criteria for Drinking Water
Anion Sum Acceptable %

(meg/L) Difference
o-3.0 +- 0.2 meq/L

3.0 - 10.0 +- 2%
10.0 - 800 +- 2-5%

.:.

CALC-BAL.WKS 9/18/96



SIERRA
FOOTHILL LABORATORY

823 S HWY.49
POBOX 1268 • JACKSON. CA 95642
(209) 223·2800

Gwin Mine Associates
PO Box 1059
San Andreas, CA 95249-

Sample Identification: 1200' Main shaft
Collected By:LG
Date & Time Taken:09/09/96 1612

Other Data: G U 1lG/HN03

Sample Matrix: Liquid
Report Date: 10/07/96 Received: 09/10/96

REPORT

page 1 of 5
TEST REPORT: 429785

Client: GWIN

PARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
Silver, GFAA <5 ug/L 1230 09/23/96 5.0 EPA200.9 TH

..
Aluninun, GFAA 55 ug/L 0825 09/23/96 50 EPA200.9 TH

--;;:..~.

BariLlll, FAA 0.24 mg/L 1140 09/10/96 0.10 EPA208.1 TN

Beryll iLrn, GFAA <1 ug/L 0935 09/12/96 1.0 EPAZOO.9 TN

Caciniun, GFAA <1 ug/L 1Z15 09/10/96 1.0 EPA200.9 TN

ChrOOli un, GFAA 3.6 ug/L 1000 09/22/96 Z.O EPAZOO.9 TN

Copper, FAA <0.03 mg/L 1405 09/10/96 0.03 EPAZZO.1 Til

.'~

I ron, FAA 0.Z7 mg/L 1530 09/17/96 0.05 EPA236.1 TN

Mercury, CVAA <0.5 ug/L 1310 09/11/96 0.5 EPA24S.1 TN

Manganese, FAA 0.6Z mg/L 1510 09/17/96 0.03 EPAZ43.1 Til

Sodiun, FAA 31 mg/L 1555 09/11/96 0.05 EPAZ73.1 TH

Nickel, FAA 0.35 mg/L 1600 10/04/96 0.10 EPAZ49.1 TH

~ Lead, GFAA <Z ug/L 1240 09/24/96 2.0 EPA200.9 TN
~

~

Antimony, GFAA <2.5 ug/L 1400 09/18/96 2.5 EPA200.9 T~

SeleniLll1, Hydride <1 ug/L 0845 09/11/96 1.0 SH3114B Til

Tha II iLIll, GFAA 1.1 ug/L 0850 09/24/96 1.0 EPAZOO.9 TN

Zinc, FAA <0.05 mg/L 1350 09/10/96 0.05 EPA289.1 Til

Continued
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·SIERRA
<"" FOOTHILL LABORATORY
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REPORT

823 S. HWY 49
PO BOX 1268 • JACKSON. CA 95642
(209) 223-2800

0/07/96 429785 Continued Page 2 of 5

·~AR.AMETER

Arsenic, Hydride

RESULTS

150

UNITS

ug/L

ANALYZED

1100 09/11/96

EQL

2.0

METHOD

SM3114B

BY

TN

Sample Preparation Steps for 429785

Digestion, Arsenic by Hydride 09/10/96 Date 0830 09/10/96 SM303E
Y;::~ i gest ion, Selenium by Hydride 09/"0/96 Oate 0900 09/10/96 SM303E
~;j

Liquid 09/10/96 1330 09/10/96 EPA74701!:.J. igest ion, Mercury, Date

Quality Assurance for the SET with Sample 429785

LK
LK
LK

sarrple #

"29975

29809

429784

.29973

429784

~29786

.'

.tJ.29784

~299n
lif29809

429974
i1
.;

:u
~

J1.29756
429751

........................... .. .. .. .. .. .. . .. .. . .. .. .. . .. . . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. ..
Description Resul t Units Dup/Std Value Spk Cone. Percent Time Date By

Silver, GFAA
Blank <5.0 ug/L 1230 09/23/96 TN
Standard 8.0 ug/L 8.0 100 1230 09/23/96 TN
Standard 8.7 ug/L 8.0 109 1230 09/23/96 TN

Dupl icate <5.0 ug/L <5.0 0 1230 09/23/96 TN

Spike ug/L 5.0 90 1230 09/23/96 TN

Aluminum, GFAA
Blank <50 ug/L 0825 09/23/96 TN

Standard 74 ug/L 75 99 0825 09/23/96 TN

Standard 60 ug/L 75 80 0825 09/23/96 TN

Oupl icate 290 ug/L 280 4 0825 09/23/96 TN

Spi~e IJg/L 100 124 0825 09/23/96 TN

Barium, FAA
Blank <0.10 mg/L 1140 09/10/96 TN

Standard 50.8 Ing/L 50.0 102 1140 09/10/96 TN

Standard 48.5 Ing/L 50.0 97 1140 09/10/96 TN

Dupl i cate 0.26 Ing/L 0.17 42 1140 09/10/96 TN

Spike Ing/L 1.00 93 1140 09/10/96 TN

Beryllium, GFAA
Blank <1.0 ug/L 0935 09/12/96 TN

Standard 6.0 ug/L 6.0 100 0935 09/12/96 TN

Standard 5.5 ug/L 6.0 92 0935 09/12/96 TN

Standard 5.9 ug/L 6.0 98 0935 09/12/96 TN

Standard 6.0 ug/L 6.0 100 0935 09/12/96 TN
Oupl i cate <1.0 ug/L <1.0 0 0935 09/12196 TN

Oupl icate <1.0 ug/L <1.0 0 0935 09/12/96 TN

Spike ug/L 5.0 132 0935 09/12/96 TN

Spike ug/L 5.0 114 0935 09/12/96 TN

Cadmium, GFAA
Blank <1.0 ug/L 1215 09/10/96 TN

Standard 11 ug/L 10 110 1215 09/10/96 TN

Standard 9.8 ug/L 10 98 1215 09/10/96 TN

Dupl icate <1.0 ugh <1.0 0 1215 09/10/96 TN

Spike ug/L 10 100 1215 09/10/96 TN

Continued
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SIERRA
FOOTHILL LABORATORY REPORT

f:··3
p:...~
,":: 823 S HWY.49

PO. BOX 1268 • JACKSON. CA 95642
(209) 223·2800

10/07/96 429785 Continued Page 3 of 5

Sa~le # Description Result Units Dup/Std Value Spk Cone. Percent Time Date By
Chromium, GFAA

Blan~ <10 ug/L 1000 09/22/96 TN
Standard 9.5 ug/L 10 95 1000 09/22/96 TN

., Standard 11 ug/L 10 110 1000 09/22/96 TN

Standard 13 ug/L 10 1000 09/22/96
Standard 18 ug/L 10 1000 09/22/96

429786 Dupl icate 6.6 ug/L 6.6 0 1000 09/22/96 TN

429974 Dupl icate 3.7 ug/L 3.5 6 1000 09/22/96 TN

429756 Sp{ke ug/L 10 185 1000 09/22/96 TN
429977 Spike ug/L 10 210 1000 09/22/96 TN

Copper, FAA
Standard 42.8 mg/L 40.2 106 1405 09/10/96 TN
Standard 43.6 mg/L 40.2 108 1405 09/10/96 TN

429784 Dupl icate <0.03 mg/L <0.03 0 1405 09/10/96 TN

429786 Spike mg/L 0.5 93 1405 09/10/96 TN

Iron, FAA
Blank <0.05 mg/L 1530 09/17/96 TN

standard 52.9 mg/L 50.0 106 1530 09/17/96 TN

standard 50.8 mg/L 50.0 102 1530 09/17/96 TN

Standard 51.8 mg/L 50.0 104 1530 09/17/96 Til

429809 Dupl icate <0.05 mg/L <0.05 0 1530 09/17/96 Til

429975 Dupl icate <0.05 mg/L <0.05 0 1530 09/17/96 Til

429785 spike mg/L 0.50 101 1530 09/17/96 Til

429858 spike mg/L 0.50 101 1530 09/17/96 Til

Mercury, CVAA
Blank <0.5 ug/L 1310 09/11/96 Til

standard 5.3 ug/L 5.0 106 1310 09/11/96 Til

Standard 5.0 ug/L 5.0 100 1310 09/1 1196 Til

1.29751 Dupl icate <0.5 ug/L <0.5 0 1310 09/11/96 Til

429756 spike ug/L 5.0 104 1310 09/11/96 Til

Manganese, FAA
Blank <0.03 mg/L 1510 09/17/96 Til

Standard 52.0 mg/L 49.7 105 1510 09/17/96 Til

standard 52.2 mg/L 49.7 105 1510 09/17/96 TN
Standard 52.2 mg/L 49.7 105 1510 09/17/96 TN

429809 cupl icate <0.03 mg/L <0.03 0 1510 09/17/96 Til

429975 Duplicate <0.03 mg/L <0.03 0 1510 09/17/96 Til

429785 spike mg/L 0.50 105 1510 09/17/96 Til

429860 spike mg/L 0.50 100 1510 09/17/96 TN

Sodium, FAA
Blank <0.05 mg/L '555 09/'''96 Til

Standard 93.5 mg/L 100 94 1555 09/11/96 Til

Standard 96.0 mg/L 100 96 1555 09/11/96 Til

Standard 97.0 riig/L 100 97 1555 09/11/96 Til

429850 Dupl icate 33 mg/L 33 0 1555 09/11/96 Til

Continued
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SIERRA
FOOTHILL LABORATORY REPORT

[f~
::-" 823 S. HWY. 49

P.O BOX 1268 • JACKSON. CA 95642
(209) 223·2800

10/07/96 429785 Continued Page 4 of 5

Sa~le II Description Result Uni ts Dup/Std Value Splc Conc. Percent Time Date By
429986 Duplicate 1. 15 mg/L 1. 14 1 1555 09/11/96 TN
429840 Spike mg/L 2.00 102 1555 09/11/96 TN
429977 Spike mg/L 2.00 102 1555 09/11/96 TN

Nickel, FAA
Blank <0.10 mg/L 1600 10/04/96 TN
Standard 48.5 mg/L 49.2 99 1600 10/04/96 HI

i.:.:;
~'i Standard 46.7 mg/L 49.2 95 1600 10/04/96 TN
~. ~..

Stilndard 49.2 100 1600mg/L 49.2 10/04/96 TN
Standard 47.7 mg/L 49.2 97 1600 10/04/96 TN

430387 Dupl icate <0.10 mg/L <0.10 0 1600 10/04/96 TN
430392 Spike mg/L 0.50 103 1600 10/04/96 TN

Lead, GFAA
Standard 8.3 ug/L 8.0 104 1240 09/24/96 TN
Standard 4.6 ug/L 8.0 58 1240 09/24/96 TN

~~.:ir

429809 Oupt i cate 2.4 ug/L 2.2 9 1240 09/24/96 TN

429986 Spike ug/L 10 82 1240 09/24/96 TN

Antimony, GFAA
BlanK <2.5 ug/L 1400 09/18/96 TN

Standard 17 ug/L 10 1400 09/18/96
Standard 12 ug/L 10 120 1400 09/18/96 TN

Standard 14 ug/L 10 1400 09/18/96

Standard 14 ug/L 10 1400 09/18/96

429756 Duplicate <2.5 ug/L <2.5 0 1400 09/18/96 TN

429973 Dupl i cate <2.5 ug/L <2.5 0 1400 09/18/96 TN

429809 Spike ug/L 10 92 1400 09/18/96 TN

429975 Spike ug/L 10 123 1400 09/18/96 TN

Selenium, Hydride
Blank <1.0 ug/L 0845 09/11/96 TN

Standard 6.3 ug/L S.O 0845 09/11/96

Standard 5.2 ug/L S.O 104 0845 09/11/96 TN

429751 Dupl icate 1.0 ug/L <1.0 200 0845 09/11/96 TN

429756 Spike ug/L 5.0 98 0845 09/11/96 TN

Thallium, GFAA
Blank <1.0 ug/L 0850 09/24/96 TN

Standard 6.0 ug/L 8.0 75 0850 09/24/96 TN

Standard 4.3 ug/L 8.0 54 0850 09/24/96 TN
P
"t-t 429785 Dupt i cate 1.1 ug/L 1.1 0 0850 09/24/96 TN
B
.:;J 429974 Spike ug/L 10 95 0850 09/24/96 TN

Zinc, FAA
Btank <0.05 mg/L 1350 09/10/96 TN

Standard 42.2 mg/L 40.8 103 1350 09/10/96 TN
~

Standard 42.6 mg/L 40.8 104 1350 09/10/96 TN

429784 Oupt icate <0.05 mg/L <0.05 0 1350 09/10/96 TN

429786 Spike ':ing/L 0.50 101 1350 09/10/96 TN
$ Arsenic, Hydride

Continued
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SIERRA
FOOTHILL LABORATORY REPORT

823 s. HWY. 49
p.O BOX 1268 • JACKSON. CA 95642
(209) 223-2800

10/07/96 429785 Continued Page 5 of 5

Salr4'le II

42975 1

429756

Description Resul t Units Dup/Std Value Spk Cone. Percent
Blank <2.0 ug/L
Standard 4.9 ug/L 5.0 98

Standard 5.8 ug/l 5.0 116

Dupl icate <2.0 ug/L <2.0 0

Spike ug/L 5.0 87

Time

1100

1100

1100

1100

1100

. Date

09/11/96

09/11/96

09/11/96

09/11/96

09/1 1/96

By

Til

TN
TN

TN

Til



SIERRA
~3 FOOTHILL LABORATORY
;- -. ~:

, ~:

REPORT

.>.

823 S. HWY. 49
PO BOX 1268 • JACKSON. CA 95642
(209) 223-2800

Gwin Mine Associates
PO Box 1059
San Andreas, CA 9 52~l9-

Sample 'Identification: 1200' Main shaft
Collected By:LG
Date & Time Taken:09/09/96 1642

Page 1 of 2
TEST REPORT: 429788

Other Data: G \I 19a1 P
Sample Matrix: Liquid
Report Date: 09/18/96 Received: 09/10/96 Client: GWIN

PARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
Alkalinity, Total 350 mg/L 1300 09/10/96 5.0 EPA310.1 GK

Chloride, Titrimetric 9.2 mg/L 1100 09/17/96 1.0 EPA325.3 GK
-:"'~

Specific Conductance 653 UTilo/em 1300 09/10/96 1.0 EPA120.1 GK

Fluoride, Ion Electrode 0.16 mg/L 0945 09/11/96 0.1 EPA340.2 GK

Foaming Agents (HBAS) 0.22 mg/L 0945 09/10/96 0.1 EPA425.1 GK

Hagnesium, Calculation 28 mg/L 1500 09/17/96 0.05 SH3500Mg-E RJ

Nitrogen, Ni tri te-N <0.02 mg/L 1510 09/10/96 0.02 EPA354 GK
.~~

Nitrogen, Nitrate-N <0.05 mg/L 1445 09/10/96 0.05 EPA353.2 GK

Sulfate, Turbidimetric 6.7 mg/L 1000 09/17/96 0.5 EPA375.4 GK

Solids, Total Dissolved 410 mg/l 0900 09/16/96 10 EPA160.1 MG

pH 6.8 unit 1345 09/10/96 0.1 EPA150.1 GK

Calcium, Titrimetric 86 mg/L 1215 09/17/96 4.0 EPA215.2 GK

~ Hardness 330 mg/L 1400 09/10/96 5.0 EPA130.1 GK
";j

Quality Assurance for the SET with Sample 429788
...............................................................................................................................................................

J Sa~le #

429788

Description Result Units Dup/Std Value Spk Cone. Percent Time Date By

Alkalinity, Total
Blank <5.0 mg/L 1300 09/10/96 GK

Standard 270 ~/L 310 87 1300 09/10/96 GK

Duplicate 350 mg/L 370 6 1300 09/10/96 GK

Continued





SIERRA
FOOTHILL LABORATORY REPORT

823 S HWY 49
PO BOX 1268 • JACKSON, CA 95642
(209) 223·2800 Sierra Foothill Laboratory

C~uality Control Worksheet

Sample 10: 429785;788

653
410

AnaMe
Alk
CI
F
N03 as N
P04
S04
AI
S
Sa
Ca
Cu
Fe
K
Mg
Mn
Na
NH3
Si
Zn
EC
TDS

Qliu:~

Anion
Anion
Anion
Anion
Anion
Anion
Cation
Cation
Cation
Cation
Cation
Cation
Cation
Cation
Cation
Cation
Cation
Cation
Cation

Conversion
Cone. (mg/L) Cation Ani.Qn Earn.r

350 7.0000 50.00
9.2 0.2595 35.45

0.16 0.0084 19.00
14.00
31.66

6.7 0.1395 48.03
8.99

10.82
0.24 0.0035 68.67

86 4.2914 20.04
31.77

0.27 0.0145 18.62
39.10

28 2.3045 12.15
0.62 0.0452 13.73

31 1.3484 22.99
18.04
38.04
32.69

Acceptable Greater than 85%
Evaluation Acceptance Criteria

Total

QC Measurement Result
C-A Balance % 92.5%
Calculated TDS 480.1
Calculated TDS 1EC Ratio 0.74
Measured IDS 1EC Ratio 0.63

Measured TDS I Calculated TDS 0.85
EC Ratio 1Anion 0.88
EC Ratio I Cation 0.82

8.01

High
Acceptable

Low
Acceptable
Acceptable

7.41

Range = 0.55 - 0.7
Range = 0.55 - 0.7

Range =1.0 - 1.2
Range =0.8 - 1.2
Range =0.8 - 1.2

C-A Balance Acceptance Criteria for Drinking Water

CALC-BAL.WKS

":-

Anion Sum
(meqlL)
0-3.0

3.0 - 10.0
10.0-800

Acceptable %
Difference

+- 0.2 meq/L
+-2%
+- 2-5%

9/18/96



SIERRA
FOOTHILL LABORATORY

B23 S HWY.49
POBOX 1268 • JACKSON. CA 95642
(209) 223-2800

Gwin Mine Associates
PO Box 1059
San Andreas, CA 95249-

Sample·' Identification:2400' Main shaft
Collected By:LG
Date & TLme Taken:09j09/96 1815

Other Data: G II 1lG/HN03

Sample Matrix: Liquid
Report Date: 10/07/96 Received: 09/10/96

REPORT

Page 1 of 5
TEST REPORT: 429786

Client: GWIN

~ll=1=11=1A I=OOTHll' 1 ARORATORY l~ r.I=RTII=IFn RY THF ~TATI= OJ: ..AI II=OI'lNIA IlI=PT HI=Al TH <:,1=l=l\JWI=<:.



SIERRA
FOOTHILL LABOBATORY REPORT

823 S. HWY. 49
PO BOX 1268 • JACKSON. CA 95642

(209) 223-2800

10/07/96 429786 Continued Page 2 of 5

PARAMETER

Arsenic, Hydride

RESULTS

120

UNITS

ug/L

ANALYZED

1100 09/11/96

EQL

2.0

METHOD

SM3114B

BY

TN

Sample Preparation Steps for 429786

Digestion, Arsenic by Hydride
Digestion, Selenium by Hydride
Digestion, Mercury, Liquid

09/10/96
09/10/96
09/10/96

Date
Date
Date

0830 09/10/96
0900 09/10/96
1330 09/10/96

SM303E
SM303E
EPA7470

LK
LK
LK

Quality .Assurance for the SET with Sample 429786

S~le II

429975

429809

429784
429973

429784
429786

429784

429977

429809

429974

429756
429751

Description

Blank

Standard
Standard

Oupl i cate

Spike

Blank

Standard
Standard

Dupl icate
Spike

Blank

Standard
Standard

Duplicate
Spike

Blank

Standard

Standard
Standard

Standard

oup! icate

Dupl kate

Spike
Spike

Blank
Standard

Standard
Duplicate
Spike

Resul t

<5.0

8.0
8.7

<5.0

<50

74
60

290

<0.10

50.8

48.5

0.26

<1.0

6.0
5.5
5.9

6.0
<1.0

<1.0

<1.0
11

9.8
<1.0

Un; ts

ug/L

ug/L
ug/L

ug/L
ug/L

ug/L

ug/L
ug/L

ug/l

ug/l

mg/l

mg/l

mg/l

mg/l

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

lJg/L

ug/l

ug/l

ug/l

ug/l

ug/L

ug/L

ug/l

ug/L

Oup/Std Value Spk Cone.
Silver, GFAA

8.0
8.0
<5.0

5.0

Aluminum, GFAA

75
75

280
100

Barium, FAA

50.0
50.0

0.17
1.00

Beryllium, GFAA

6.0
6.0
6.0

6.0

<1.0

<1.0

5.0
5.0

Cadmium, GFAA

10

10
<1.0

10

Percent

100
109
o
90

99
80

4

124

102

97

42
93

100
92
98

100

o
o
132
114

110

98

o
100

Time

1230

1230
1230
1230

1230

0825

0825
0825

0825

0825

1140

1140

1140

1140
1140

0935

0935
0935
0935

0935

0935

0935

0935
0935

1215
1215

1215

1215
1215

Date

09/23/96

09/23/96
09/23/96

09/23/96

09/23/96

09/23/96

09/23/96
09/23/96

09/23/96
09/23/96

09/10/96

09/10/96
09/10/96

09/10/96
09/10/96

09/12/96

09/12/96
09/12/96
09/12/96

09/12/96

09/12/96

09/12/96

09/12196
09/12/96

09/10/96
09/10/96

09/10/96
09/10/96
09/10/96

By

TN

TN
Til

Til

TN

TN

TN
TN

Til

TN

TN

TN
Til

TN

TN

TN

TN
TN
TN

TN

TN

TN

TN
TN

Til
TN
TN

TN
TN

Continued
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SIERRA
FOOTHILL LABORATORY REPORT

f!l,'.::;
823 S HWY.49!"',

PO ElOX 1268 • JACKSON. CA 95642
(209) 223-2800

10/07/96 429786 Continued Page 3 of 5

Sa~le # Description Result Units Dup/Std Value Spk Cone. Percent Time Date 8)

Chromium, GFAA
Blank <10 ug/L 1000 09/22/96 TN

Standard 9.5 ug/L 10 95 1000 09/22/96 TN

Standard 11 ug/L 10 110 1000 09/22/96 TN

Standard 13 ug/L 10 1000 09/22/96

Standard 18 ug/L 10 1000 09/22/96
;.·l

429786 Dupl icate 6.6 ug/L 6.6 0 1000 09/22/96 TN
L;~'*
t:j 429974 Duplicate 3.7 ug/L 3.5 6 1000 09/22/96 TN

429756 SpiKe ug/L 10 185 1000 09/22/96 TN

4299n Spike ug/L 10 210 1000 09/22/96 TN

Copper, FAA
Standard 42.8 mg/L 40.2 106 1405 09/10/96 TN

Standard 43.6 mg/L 40.2 108 1405 09/10/96 TN

429784 Dupl icate <0.03 mg/L <0.03 0 1405 09/10/96 TN
~>" 429786 Spike mg/L 0.5 93 1405 09/10/96 TN

Iron, FAA
Blank <0.05 mg/L 1530 09/17/96 TN

Standard 52.9 mg/L 50.0 106 1530 09/17/96 TN

Standard 50.8 mg/L 50.0 102 1530 09/17/96 TN

Standard 51.8 mg/L 50.0 104 1530 09/17196 TN

429809 Duplicate <0.05 mg/L <0.05 0 1530 09/17/96 TN

429975 Duplicate <0.05 mg/L ·<0.05 0 1530 09/17/96 TN

429785 Spike mg/L 0.50 101 1530 09/17/96 TN

429858 Spike mg/L 0.50 101 1530 09/17/96 TN

Mercury, CVAA
Blank <0.5 ug/L 1310 09/11/96 TN

Standard 5.3 ug/L 5.0 106 1310 09/11/96 TN

Standard 5.0 ug/L 5.0 100 1310 09/11/96 TN

429751 Dupl icate <0.5 ug/L <0.5 0 1310 09/11/96 TN

429756 Spike ug/L 5.0 104 1310 09/11/96 TN

Manganese, FAA
Blank <0.03 mg/L 1510 09/17/96 TN

Standard 52.0 mg/L 49.7 105 1510 09/17/96 TN

Standard 52.2 mg/L 49.7 105 1510 09/17/96 TN

Standard 52.2 mg/L 49.7 105 1510 09/17/96 TN

429809 Dupl icate <0.03 mg/L <0.03 0 1510 09/17/96 TN

1~ 429975 Dupl icate <0.03 mg/L <0.03 0 1510 09/17/96 TN
';""

~ 429785 Spike mg/L 0.50 105 1510 09/17/96 TN

429860 Spike mg/L 0.50 100 1510 09/17/96 TN
.~"! Sodium, FAA

BlanK <0.05 mg/L 1555 09/11/96 TN
.t

Standard 93.5 mg/L 100 94 1555 09/11/96 TN

Standard 96.0 mg/L 100 96 1555 09/11/96 Ttl

Standard 97.0
....

mg/L 100 97 1555 09/11/96 TN

J 429850 Dupl icate 33 mg/L 33 0 1555 09/11/96 TN

Continued

SIERRA FOOTHILL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA DEPT. HEALTH SERVICES





SIERRA
FOOTHILL LABORATORY REPORT

623 S HWY.49

PO. BOX 1268 • JACKSON. CA 95642
(209) 223·2600

~OI07/96 429786 Continued Page 5 of 5

S~le /I

429751

429756

Description Result Units Dup/Std Value Spk Cone. Percent
Blank <2.0 ug/L
Standard 4.9 ug/l 5.0 98

Standard 5.8 ug/l 5.0 116

'-Dupl kate <2.0 ug/L <2.0 0

Spike U9/L 5.0 87

Time

1100

1100

1100

1100

1100

Date

09/11/96

09/11/96

09/11/96

09/11/96

09/11 /96

By
TN
TN
TN
TN
TN

.;..

SIERRA FOOTHILL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA DEPT. HEALTH SERVICES



SIERRA
FOOTHILL LABOFlATORY

823 S HWY.49
PO. BOX 1268 • JACKSON, CA 95642
(209) 223·2800

Gwin Mine Associa teEl
PO Box 1059
San Andreas, CA 95249-

Sample' Identification:2400' Main shaft
Collected By:LG
Date & Time Taken:09/09/96 1850

REPORT

Page 1 of 2
TEST REPORT: 429789

Other Data: G \J 19a1 P
Sample M.ci. trix: Liquid
Report Date: 09/18/96 Received: 09/10/96 Client: GWIN

UNITS ANALYZED EQL METHOD BY
mg/L 1300 09/10/96 5.0 EPA310.1 GK

mg/L 1100 09/17/96 1.0 EPA325.3 GK

umo/cm 1300 09/10/96 1.0 EPA120.1 GK

mg/L 0945 09/11/96 0.1 EPA340.2 GK

mg/L 0945 09/10/96 0.1 EPA425.1 GK

mg/L 1500 09/17/96 0.05 SM3500Mg-E RJ

mg/L 1510 09/10/96 0.02 EPA354 GK

mg/L 1445 09/10/96 0.05 EPA353.2 GK

mg/L 1000 09/17/96 0.5 EPA375.4 GK

mg/L 0900 09/16/96 10 EPA160.1 HG

unit 1345 09/10/96 0.1 EPA150.1 GK

mg/L 1215 09/17/96 4.0 EPA215.2 GK

mg/L 1400 09/10/96 5.0 EPA130.1 GK

Quality Assurance for the SET with Sample 429789
: .

Sarrple #

429788

Description Result Uni ts Dup/Std Value Spk. Cone. Percent Time Date By

Alkalinity, Total
Blank. <5.0 mg(L 1300 09/10/96 GK

Standard 270 "ing/L 310 87 1300 09/10/96 GI(

Dupl icate 350 mg/L 370 6 1300 09/10/96 GK

Continued

.- ---- . -- _.- _.. - -- -





SIERRA
FOOTHILL LABOHATORY REPORT

823 S HWY.49
PO BOX 1268 • JACKSON. CA 95642
(209) 223·2800 Sierra Foothill Laboratory

Quality Control Worksheet

Sample ID: 429786;789

Conversion
Analyte QhaI9~ Cone. (mg/L) Cation AniQn Ea.gQr
Alk Anion 370 7.4000 50.00
CI Anion 6.7 0.1890 35.45
F Anion· 0.17 0.0089 19.00
N03 as N Anion 14.00
P04 Anion 31.66
S04 Anion 7 0.1457 48.03
AI Cation 8.99
B Cation 10.82
Ba Cation 0.25 0.0036 68.67
Ca Cation 96 4.7904 20.04
Cu Cation 31.77
Fe Cation 0.2 0.0107 18.62
K Cation 39.10
Mg Cation 32 2.6337 12.15
Mn Cation 0.6 0.0437 13.73
Na Cation 31 1.3484 22.99
NH3 Cation 18.04
Si Cation 38.04
Zn Cation 32.69
EC 648
TDS 420
Total 8.83 7.74

Marginal Greater than 85%
Evaluation Acceptance CriteriaQC Measurement Result

C-A Balance % 87.7%
Calculated TDS 511.9
Calculated TDS I EC Ratio 0.79
Measured TDS I EC Ratio 0.65
Measured IDS / Calculated TDS 0.82
EC Ratio / Anion 0.84
EC Ratio / Cation 0.73

High
Acceptable
Low
Acceptable
Low

Range = 0.55 - 0.7
Range = 0.55 - 0.7
Range =1.0 • 1.2
Range = 0.8 - 1.2
Range =0.8 - 1.2

C-A Balance Acceptance Criteria for Drinking Water
Anion Sum Acceptable %

(meg/L) Difference
o- 3.0 +- 0.2 meq/L

3.0 - 10.0 +- 2%
10.0 - 800 +- 2-5%

CALC-BAL.WKS 9/18/96
..... _r"'Io " ro-._ ~_,.., .. I.", _r- .-.,.. , _.. -- -- - ---- '.-. _. -





SIERRA
FOOTHILL LABORATORY

823 S. HWY. 49
PO BOX 1268 • JACKSON. CA 95642
(209) 223-2800

REPORT

Sierra Foothill Laboratory
10/OS/96Gwin Mine Associates GWIN from 09/10/96 to 09/10/96 Page: 2

429786 2400' Main shaft
G W 11G/HN03

Parameter
Silve'r, GFAA

Alunim.rn, GFAA

Bariun, FAA
Beryll iun, GFAA
Catini un, GFAA

Chromiun, GFAA

copper, FAA

I ron, FAA
Hercury, CVAA

Hanganese, FAA

Sodiun, FAA

Nicleel, FAA

Lead .. GFAA
Antimony, GFAA
Seleniun, Hydride
Thalliun, GFAA
Zinc, FAA

Arsenic, Hydride

Resul ts
<5

<50

0.25
<1

<1

6.6

<0.03

0.20

<0.5

0.60

31

0.50

<2

2.7
<1

1.4
<0.05

120

Taleen: 09/09/96 1815

Uni ts
ug/L
ug/L

mg/L
ug/L

ug/L

ug/L
mg/L

mg/L
ug/L

mg/L

mg/L

mg/L

ug/L
ug/L

ug/L
ug/L
mg/L

ug/L

EOL
5.0

50

0.10
1.0

1.0

2.0

0.03

0.05

0.5

0.03

0.05

0.10

2.0

2.5

1.0
1.0

0.05

2.0

Recvd: 09/10/96

Analyzed
09/23/96 1230

09/23/96 0825

09/10/96 1140

09/12/96 0935

09/10/96 1215

09/22/96 1000

09/10/96 1405

09/17/96 1530

09/11/96 1310

09/17/96 1510

09/11/96 1555

10/04/96 1600

09/24/96 1240

09/18/96 1400

09/11/96 0845
09/24/96 0850
09/10/96 1350

09/11/96 1100

Mail: 10/07/96

By
TN

TN

TN

TN

TN

TN

TN

TN

TN

TN

TN

TN

TN

TN

TN
TN

TN

TN

429787 20' Main shaft
G WIgal P

Parameter

Alkalinity, Total

Chloride, Titrimetric

Specific Conductance

Fluoride, Ion Electrode

Foaming Agents (H8AS)

Hagnesiun, Calculation

Nitrogen, Nitrite-N
Nitrogen, Nitrate-N
sulfate, Turbidimetric

Solids, Total Dissolved

pH
Calciun, Titrimetric

Hardness

Resul ts

340

6.7

650

0.16

<0.1

24

<0.02
<0.05
6.7

410

6.8

84

310

Taleen: 09/09/96 1540

Units

mg/L

mg/L

trrilo/cm

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L

mg/L

unit
mg/L

mg/L

EQL

5.0

1.0

1.0

0.1

0.1

0.05

0.02
0.05
0.5

10

0.1

4.0

5.0

Recvd: 09/10/96

Anal yzed

09/10/96 1300

09/17/96 1100

09/10/96 1300

09/11/96 0945

09/10/96 0945

09/17/96 1500

09/10/96 1510
09/10/96 1445
09/17/96 1000

09/16/96 0900

09/10/96 1345

09/17/96 1215

09/10/96 1400

lola i l: 09/18/96

By

GK

GK

GK

GK

GK

RJ

GK
GK
GK

HG

GK
GK

GK

429788 1200' Main shaft
G WIgal P

Parameter

Alkalinity, Total

Chloride, Titrimetric
Specific Conductance

Results

350

9.2

653

Taleen: 09/09/96 1642

Uni ts EQL

mg/L 5.0

mg/L 1.0

trrilo/cm 1.0

Recvd: 09/10/96

Analyzed

09/10/96 1300

09/17/96 1100

09/10/96 1300

lola i l: 09/18/96

By

GK

GK

GK

r-.._r""O ...... ~__ ..,.., 'II' , "'" nr-..n ATr"\nv tr" ,...r-"..,...r-.,.. ........... , ..... r- ,.. .............. -- _ ....--- .. I ... -- ............ - •. - • • .-.-~., • .... _.-



SIERRA
FOOTHILL LABORATORY

823 S HWY.49
PO BOX 1268 • JACKSON. CA 95642

(209) 223-2800

REPORT

Sierra Foothill Laboratory
lO/OS/96Gwin Mine Associates GWIN from 09/10/96 to 09/10/96 Page: 3

Fluoride, Ion Electrode 0.16 mg/L 0.1 09/11/96 0945 GK

Foaming Agents (MBAS) 0.22 mg/L 0.1 09/10/96 0945 GK

Magnesium, Calculation 28 mg/L 0.05 09/17/96 1500 RJ

Nitrogen, Nitrite-N <0.02 mg/L 0.02 09/10/96 1510 GK

Nitrogen, Nitrate-N <0.05 mg/L 0.05 09/10/96 1445 GK

Sulfate, Turbidimetric 6.7 mg/L 0.5 09/17/96 1000 GK

Solids, Total Dissolved 410 mg/L 10 09/16/96 0900 MG

pH 6.8 unit 0.1 09/10/96 1345 GK

Calcium, Titrimetric 86 mg/L 4.0 09/17/96 1215 GK

Ilardness 330 mg/L 5.0 09/10/96 1400 GK

429789 2400' Main shaft Tal::en: 09/09/96 1850 Recvd: 09/10/96 Hai l: 09/18/96

G W Igal P
Parameter Resul ts Uni ts EOL AnalYl.ed By

.;-.;...:.
All::al inity, Total 370 mg/L 5.0 09/10/96 1300 GK

Chloride, Titrimetric 6.7 mg/L 1.0 09/17/96 1100 GK

Specific Conductance 648 umo/cm 1.0 09/10/96 1300 GK

Fluoride, Ion Electrode 0.17 mg/L 0.1 09/11/96 0945 GK

Foaming Agents (MBAS) 0.25 mg/L 0.1 09/10/96 0945 GK

Magnesium, Calculation 32 mg/L 0.05 09/17/96 1500 RJ

Nitrogen, Nitrite-N <0.02 mg/L 0.02 09/10/96 1510 GK

Nitrogen, Nitrate-N <0.05 mg/L 0.05 09/10/96 1445 GK
sulfate, Turbidimetric 7.0 mg/L 0.5 09/17/96 1000 GK

Solids, Total Dissolved 420 mg/L 10 09/16/96 0900 HG

pH 6.8 unit 0.1 09/10/96 1345 GK

calcium, Titrimetric 96 mg/L 4.0 09/17/96 1215 GK

Hardness 370 mg/L 5.0 09/10/96 1400 GK

~ICODI\ C""TLJII I I fl,O,"",OAT"OV Ie r"COTlc,r=n ov TL.lr- ~.,...", ..... ~,...,,- ........ , 'r ....... ".' .. -.. ........~
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APPENDIXB

ANALYTICAL REPORT
AMERICAN ENVIRONMENTAL NETWORK (AEN) LABORATORY



}AN-15-97 WED 16:52
01/15/97 17:35

AEN CALIFORNIA
ft51B 462 2775

FAX NO. 5109300256
CERCO ANALYII CAL ....4 ALN

P. 02/02
l8lvcu.

Kr. Wi11iz:un .svoboda
American ~nvironmentol Network
3440 Vinoent Road
PIQAg~n~ Rill, CA 04523

sample Source:
client Project I.D. No.: 7D917-001-04
Client ~.o_ No.9701116
~stQ Roooivcdt Ol/~4!97

HQ t.l:'!ox : Wa.ter

January 15, 1997
Job No.9701D58
Sample No.OOl
eui:t. No .. 100B3

. I

3942-A VlZff'!! t1t1rnUl? I
PIt!t:f.(lT1ton, CA 94...566

'ref: 51O.402.2.m I
Ft1~: .')10.1.62..2775 I

J(BAS Det8Cti.cm
~..; Lab Resu.ltf> Limit Kethod Dai:.e Da'te

~ SDmpl., r -0- _m~ .an.. X1'!fthf7r Sflprpl~ !a_iTEM

001 ~:E'lG 1-3 N.D. 0.1 S)! 5540C 01/13/97 01/15/97

N.D. - None Detected

//

/
/ -----

~y Control Report ava}l.i1ble on R~



JAN-15-97 WED 16:37 AEN CALIFORNIA FAX NO, 5109300256

SECOR

P. 02'/03
t··

PAGE 2

SAMPLE 10: SAMPLE #3
AEN LAB NO: 9/01116·01
AEN WORK ORDER: 9701116
CLIENT PROJ. 10= 7D017 -001-04

DATE SAMPLED: 01/13/97
DATE RECEIVED: 01/14/97

REPORT DATE: 01/15/97



-.,~'"
t.';1~;;~.""" .;. ,..I '

Chain-of CustodY Number:
n'T,' ,

~ ..., ..;. '/. /,"Yi' .
F r Tf!(!S

SECOR Chain-of Custody Record
T .

""
Field Office: ~f.'.I1l11(1JT1) .
Address:" e;f!,u~ ·rt· .}~ ~a~J!j~ -Lf<fCyl

o Additional dccuments are attached. and are a part at this Record,
. ,

Job Name: S'rCfYrWflr?£-,,/5Uf{fA<£ G)ACCdC.
Location: (}tv/U /t111J~

(~VcMsw U.L1JIY

Project fI '::rp() }:t - Qf2.I - f2tras k # _

Project ManagsJI (1M WIiLk6,e,
Laboratory --,l-ti.j..l.t3:..:..;/c..:7-;--::--:---:-- _
Turnaround Tr~e ~~rn..!..L1Y _

.S N alysls Request

)<" I>< :X ')(
Ccmmenlsl
instructions

~'
Q)
c

~
o
u
'0

.8
E
:l
Z

Client Contact: _

Client Phttt (//8 .. q1ro·o

Client _

EC fW>'. 'I~ -,

SpeciallnstructionslComments: Relm'(1qw~e~j»b~~ ReCei~bY: Sample Recel;lt
to Sig ..~1~ Sign 7-'~C· f2ki('().,{) To~alno,ofcontainers: ~
V1...<f.,f16e Gftl-L) ?fJ-;.I DAiA' Prin ~~%/;i;/iVi Print =CfIAf2D C. C!'iS'/,LL Chain of custody seals

Comp9.ny, CIJ!Z- Company S'ao&. Rec'd.in goodcondillon,'c<,ld: f---rO cA (<. 0 L MASLA AJK-A r.T~im~e~....~r)=,'~~-±A=;m8D~a~te~J~/1J.~1J/1~'~'J~Ti~lm~e---====rs=~:tI-~S=~~D~at~e !::!:.IZ~/J~t~'1;I;.r+-__.Qco~nt!2b!:!!:rm!2..s!2to~re~co~rdt-.:L'-J
Relin~he;JbY:~~~ R~ceiYe~y: £M

As ,~(){)rJ As AvA' LA \6 L L S:~n ~,*c.c;;.~ Slgn~..... ~~,.A.
.~ q Ita - 10 I+?! -0, I {.;. 0 ~~~p-a-ny-_-_S£d""_-=-~::=;e:.==:==:= ~~~~<_'--"-~L1IrU/..c;:-=-dd_4-_i:_."_.;_r.....'{''-<'--,.'~.
~ q /0 - ~L/g-gDSZ Time !:'Q)f/rn Datef/!j/(rl Time /0'..70 Date.pj?z

Date: / I /3 l 9r Page~ofL



I

SAMPLE 10: SAMPLE #3
AEN LAB NO: 9701115-01
AEN WORK ORDER: 9701115
CLIENT PROJ. 10: 70017-001·U4

SECOR

PAGE 2

DATE SAMPLED: 01/13/97
DATE RECEIVED: 01/14/97

REPORT DATE: 01/21/97



·JA~-24-97 FRI .16:28 AE~C~LIFORNIA

JAt'l 25 '97 B3=5elPM ~Ia:lN ENV NETWORK

FAX NO. 5109300256 P. 03/03
P.ca

.......

(0) Page 1
Date :U -Jan-97

Ac:~egsion:
Client I
Prcjec"t NUmber:
Il~Qjcct N~me:

proJec~ Location;
Teat.

701281
AMERICAN BNVIRomfBNTAL NE'mORK (CA), mc.
S"O~~~5

7DO~7-001-0i

1IIs
'rOTAL ORG1\N:I:C lWIInSS m WATBR

Sample NumberrOOl Dry Weight tlN/A client Sample IDrShMPLE #3

Parameter: Oll! ts : Results! Rpt: Lmt:s: O!

TOTAL ORGANIC HALIDES MG/L 0.02 C. 01
AN1!J.,YST IN1TIA1.S ~

Comments I



;Iefd OHice: _L:..-I.W:~·u:.eJ:-A:j.Lrf¥::U:::;;-:J,bjLTLJ.L.j..·-L" __-=:=---------'--=-----
~ddress: 1~3- rCG\[)\~, 1<Q t\..1) I -5L ITf... (7

:,""';/I($ecYlC~'JD CA c1SRI 5- tj40LJ

o Addllional docume'1ls are attached. and are a pari o11his Record.

Job Name: ::STO~lLJAi(:;-e. /SVJ2rPC"6 L-J/ire:.-f?.
Location: WIN (Yl/AJ(-- .

dlAI/0 .6.~. GVIVT1t

" '. ,·~'t~

,:. ~'.:.:"

;';{.:;:::';i\ c- ( S i
.<t.'l>A-

Chain-of Custodv Number: 970///:;-

Chain-of Custody RecordSECOR

lu _..:

2

'0
\...
Q)
.0
E
:>zCommenlsl

lnstluctions

of ;Z ~,

II

\

Analysis Reql:esl

Samole fD Date lime Mat';x

>amplec's Name f~~N 1YJiJ..<Jt<t(f)K/l

:ampler's Signatu~(/~?~A k/J

)rojectll -=l-.tO\ t ~OOI ~oLI Task # _

)rojecl Man3.ger 13LLk ?t)/tL...l<c".(2
.aboratory f\6N _'"
urnaround Time I: JJf YS

7

3clal InslrucHons!Commenls:

\

Ael~'n'.'1 ~':
519 . . ,·.dlir~
Print J-,; ~Uf0iA
Company S/E;c..of2-
Time j";(!S f1.1 Date I !IJ!c;=-1-

Rece~ P)j _ ' ~
Sign~r~(C. OJ,).

Prin1 /f(CH/f0) Co ~/;rs
Company S ECO te· .

. Time .s-: 0 (.? Dale 1(1)&

sample Receipt

Total ro, of containers:

Chain of custody seals:

Rec'd, in good oondilionlcold:

ContOlms to record:

U1.........
o
co
w
o
o
N
U1
0:>

R~cejve/bY: ~~ Cllen\:
SIgn~ 40 2!:.~-m"L. --------

C
prfn'\A:'l/t'r. a A:!.<JdtfOC?ICi.. d.... Client Contact:

ompany - -----
Time 10 ~ ~ 0 Date. f#JJ17 Clienl Phone: _

C\JSTREC R..•• I,"};
-,

Dale: I I (3 I tJ~ Paop. / ,,~"7_

•
~
........ , .

\ 0
W



,. ,

..-....;

• ..

APPENDIXC

X-RAY DIFFRACTION PATTERNS



25iJ6 "I
I

2255 -j

Two Theta

....

CTHUl
1425
':l<U
:40

CTHV2
H

MA
2G

EL DE
i:i.3Q ~.·90

~CRLE

1200

GAIN
2

IN/DEG
l.BG

TiHE·
2.G3

CHART
OFF

COUNTS
43

WtlUELENGTH
ems

STR 21 END 2I
2.6e 6la.0~

AREA ! M BJ<G2T
ij 1 B. (3"

STEP CUR L
0.04 68.'

ELEMENT HAl
RD6~2~4

~:::~

Peak search data for RADROCK.FrT
.~-4 randy roct (1/14/97)

Target - CUK
-:'0

~ O-Space 2Theta I nt Back IIlt-Back Re1 Inl PSlart Pend Area fWHH
20.674247 4.274 310 275 3S 16 4.20 4.44 0.0 0.000

.-:, 4.066606 21.855 123 275 ··152 6 21.76 ·22.04 0.0 0.000
. 3.861497 23.031 499 275 224 25 22.60 ;23.44 0.0 0.000

~ .
;~i,; 3.461122 25.739 203 275 -72 10 25.48 m.12 0.0 O.OOC

3.3457511 26.642 172 27S -~03 9 26.24 26.88 0.0 O.ooc
3.222237 27.683 251 275 -24 13 27.44 28.04 0.0 0.000

~ 3.113104 28.674 160 275 '-115 8 28.40 28.68 0.0 0.000
m 2.856150 31.317 118 275 -157 6 31.16 31.56 0.0 0.000

qo"!6l6 36.966 103 275 -172 5 36.88 :37.08 0.0 0.000
AJ, 2.346294 38.362 1994 275 1719 100 37.80 38.84 0.0 0.000

~ .031699 44.597 518 275 243 26 44.24 145.00 0.0 0.000
k," .726840 53.028 84 45 39 4 52.96 '53.20 0.0 a.ooo
~

t~

i"':

I?,
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• S.llS J.U 3M l.6~ ..-5 •

JJJ, lOO 60 iO 6 s..~rw (Sulfu.)

I\&I!. CIJK A 1.54Q5 IIA lII, Illd ciA lJJ. w
nJ1ft' I?Iri lIC.6...

n.t0llr so. 113. I'ftOtOooereQ U..."" c ....... ~.8Q a III Z.GI1 & «Xl
B.t. acWo~rr. TEc,,", • .....~. plr..,r, DfU-., HaUL""ll .lG Ie 11.:l 2.:lO9 8 'JJs.aa 6 ~ MOL 8 3le

flro. OllT1I01\tO&ll1 C • ao. flllm (101 4.tO 2 :om .4 ~.oz.c u 31'
1.19 Z l~l 2.4001 :. lOl.. lO.CS ... l&.ac ... ~i .46 AD.BUg, C 1.~ It-•.06 II 2'lO 3."5 .u•. II , ,. US Pa 2.0'6 if 3.91 I~ 131 2.3GG • US

~ Is,a. l.ll:! 100 J2~ 2.2SS 6 O.J.IO
3.51 8 13) 2..:1.\5 • ~S.2.0J

~. 1.V5VQ "_If !.OJ1T , T 2.2.3. lil,p . !JIM+ 40 026 2.li6 • 1.1.11
2V 5d-~o r.: ~.Dl ;;t; 112.s- Cow "'''001 J.2B .. J2i ~ 2.1l2 lOa "'.062Rat _.TII.." t:.v ." PR ...... N... Lie",. to-c, ,"'.33 <l) 311 2.1198 l- 2••• 10

00•••• 5"'£" 01 ....c...ocr 71" roo ,,~ • 1
~.J1 (JJ m<; 2.~T 2 SlI

V.II.qte4 ~y c:a\culaCed ".tt,,", 2'-733. .11 n JlJ 2.0&1 2 p.O.ll.2.4
3.0ll IS US ••em 2 J5a
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