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ATTORNEYS AT LAW

William W. Abbort 2 13- b Diane G. Kindermann
(R33-c atodhed) RECEIVED
,, - : JAN 2 8 1997
§ . January 27, 1997 N 2 94
\ :
REGULATORY COMPLIANCE OFFIGE
Greg:Vaughn
Central Valley Regional
" Senior Engineer
Central Valley Regional
Water Quality Control Becard
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 Paloma, 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, Inc., 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, 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
("RWQCB") 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 REMEDTIATION 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) Placsment of a geochemical barrier downstream, if
necessary, to neutralize any potential acidity.

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

CONCLUSTION

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 quality 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 guesticns or

comments. - Moreover, we will be happy to meet with you at your
convenience to further discuss these issues.

DGK:yb

enclosures

cc: Parker Sorg

Joel Pitto

Sierra Engineering
Secor International
Tim Smith

Alex Coate

Kim Schwab

Jeannine Stroh

Very truly yours,
/<:;zcz;?qa%f7¥/;ééﬁ;;;;;;;;;;:;; D

Diane G. Kindermann
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Submitted to:

Gwin Mine Associates, L.L.C.
c/o Diane G. Kindermann, Esq.
William Abbott & Associates
455 Capitol Mall, Suite 702
Sacramento, CA 95814
(916) 446-9595

Submitted by:

SECOR International, Inc.
Geochemistry Group

1787 Tribute Road, Suite C
Sacramento, CA 95815
(916) 648-9160

Prepared by: Reviewed by:

William J. Wallker, Ph.D. CarolAnn K. Maslanka, P.E.
Chief Geochemist Senior Chemical Engineer
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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 Ca/Mg 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 and 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 and 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 forms is still under

investigation.

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.

—

At present, the entrance of surface water to 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.

CAIMASTER\PROJECT\TDA7DOI A\GWINWQRB.WPD 1
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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.

CAMMASTER\PROJECTVTDVIDOI NGWINWQRB.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 1, 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 chemistfy of the area. Amendments to this report will be provided as
new data becomes available.

CAIMASTER\PROJECT\TD\7DO1 NGWINWQRB.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.

CAIMASTER\PROJECT\7TD\7TDOI \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, performed 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
Mokelumne 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. Storm 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\IMASTER\PROJECT\TDATDOI \GWINWQRB. WPD >
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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 (mg/L) 43.65 11.09 14.65 23.44
NO, (mg/L) 3.96 5.88 0.89 16.21
Ca (mg/L) 61.34 65.63 62.66 29.02
As (ug/L) 105 117 181 ND (<5)
Cd (mg/L) ND (<20) ND (<20) ND (<20) ND (<20)
Fe (mg/L) ND (<500) ND (<500) ND(<500) | ND(<500)
Pb (mg/L) ND (<20) ND (<20) ND (<20) ND (<20)

ND = 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 CaCO4/L) 290
Total Phosphorous (mg/L) 0.25
Total Suspended Solids (mg/L) 3
ulfate (mg/L) 7.1
Oil and Grease (mg/L) ND (<0.5)
MBAS (surfactants) (mg/L) ND (<0.1)
Silver (mg/L) ND (<0.005)
Beryllium (mg/L) ND (<0.002)
Cadmium (mg/L) ND (<0.005)
Chromium (mg/L) ND (<0.01)

CNIMASTER\PROJECTNTD\TDO1 AGWINWQRB . WPD 6
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cniraions:
Copper (mg/L) ND (<0.01)
Mercury (mg/L) : ND (<0.0002) -
Nickel (mg/L) ND (<0.01)
Lead (mg/L) ND (<0.04)
Antimony (mg/L) ND (<0.02)
Selenium (mg/L) - | ND (<0.004)
Thallium (mg/L) ND (<0.05)
Zinc (mg/L) ND (<0.01)
Arsenic (ug/L) _ 170
Iron (ug/L) 150

It must be noted that the collection of samples 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
runoff/runon 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.

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.

CAIMASTER\PROJECTNTIVTDO1 NGWINWQRB . WPD 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.

S lin :
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 22 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:

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

is quite strong),

2. in-field Eh measurements, and
3. collection of samples for arsenic determination and total sulfur. See Figure 1 for sampling
points.

CAIMASTER\PROJECT\IDV\IDO1 \GWINWQRB.WPD 8
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The data collected to date from this event are summarized below:

Main shaft -210 trace 900

Stream near silt fence - -190 trace 790

Stream inflow behind collar +36 nd nd
o Pool near stream inflow +6 250 na
Eﬁ Mixing zone of mine water and -70 ~ trace na
- surface water from behind collar

200 ' downstream -30 na na

Main stream above 1st tributary +80 na na

na = not yet analyzed
= nd = not detected
trace = <107 M

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,).
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5.0 SIGNIFICANCE OF FINDINGS
5.1 Source of Arsenic

Since the upstream stormwater sample contains <5 pg/L arsenic (As), and the Main Shaft historically
carries about 200-300 ng/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 stream. 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:

2S + 30, + 2H,0 = 2H,S0,
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 Model

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

CAIMASTER\PROJECT\TD\IDOI NGWINWQRB.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:

CH2O + 1/28042- + I‘I+ hd C02 + l/2H2S +H20
which shows that 1 mole of sulfate reduced produces 1 mole of sulfide gas.

One Hzé (gas) is produced in the s'ystem; some of it will dissolve and then dissociate based on ambient pH
conditions: :

st(g) = st(z’xq)
HZS(al) d HS. + I—I+

HS - H" + §°

At pH between 6 and 7, most sulfide exists as H,S,,, 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 + %0, - HSOy
SO.> + %0, - SO*
SO,* + HS + %0, = S,0,% + OH
S,0.% + %0, = SO + 8§

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 (SO,*), thiosulfate (S,05%),
polysulfides (S,) and solid sulfur (S;°) 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 of colloidal or orthorhombic elemental sulfur
which then deposits on the surface of the streambed.

CAIMASTER\PROJECTVIDV\TDOI \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 strearn 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:

-d[H,S}/dt = ks(-n)[st]a[oz]b
where k  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:

ks(-u) = Kyps + kPlSKI/[H+])/(1+KI/[H+])

where ks = 1.33 M'min™' and k= 0.12 M"'min"" for the oxidation of H,S and HS, respectively. K, is
the ionization constant of H,S. The rate constants can also be corrected for ionic strength and temperature:

log kyps = 7.44 - (2.4 x 10°)/T
log kys = 8.72 + 0.16pH - (3.0 x 10°)/T + 0.44 I3

These equations will be valid from pH 4 to 8, temperature (T) ranging from 8°C to 50°C, and I (ionic
strength) of 0 to 6 M.

54 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 + 30, + 2H,0 =2H" + SO,* (acidity production)
2H" + (CaMg)CO; = Ca + Mg + 2HCO; (neutralization of acidity)

Ca + SO,* = CaSOQ, (solid phase formation - new sulfur sink)

CAIMASTER\PROJECTVTD\TDO1 AGWINWQRB. WPD 12
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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
compodnds 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 T est

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 2 more meaningful measure of

CAIMASTER\PROJECTN7D\IDO1 A\GWINWQRB.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 of static test results

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
of NNP in the range -20 and +20 tons of CaCO,/1000 t of sample (-2 to +2% CaCO;) may be considered
to have the ability to generate net acidity. This range of uncertainty is attributed to the source of error in:

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

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.

CAIMASTER\PROJECT\ID\TDOI NGWINWQRB.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 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 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 watér 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:

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.

—_—
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SECOR Geochemistry

B

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

W

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.

B
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' SIERRA
FOOTHILL LABORATORY REPORT

823 S HWY. 49
P.O. BOX 1268 * JACKSON, CA 95642

{209) 223-2800

Page 1 of 5
TEST REPORT: 429784
Gwin Mine Associates

PO Box 1058
San Andreas, CA 95249-

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

Other Data: G W 1LG/HNO3
Sample Mdtrix: Liquid
Report Date: 10/07/96 Received: 09/10/96 Client: GWIN
PARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
: Silver, GFAA <5 ug/L 1230 09723796 5.0 EPA200.9 ™
™ Aluminum, GFAA 290 ug/L 0825 09/23/96 50 EPA200.9 ™
T .
Barium, FAA 0.26 ma/L 1140 09/10/96 0.10 EPA208.1 ™
Beryllium, GFAA <1 ug/L 0935 09/12/96 1.0 EPA200.9 ™
_ Cadmium, GFAA <1 ug/L 1215 09/10/96 1.0 EPA200.9 ™
v+ Chromium, GFAA 3.2 ug/L 1000 09/22/96 2.0 EPA200.9 ™
Copper, FAA <0.03 ma/L 1405 09/10/96 0.03 EPA220.1 it
Iron, FAA 0.69 ma/L 1530 09/17/96 0.05 EPA236.1 ™
Kercury, CVAA <0.5 ug/L 1310 09/11/96 0.5 EPA245.1 ™
. Manganese, FAA 0.69 mg/L 1510 09/17/96 0.03 EPA243.1 TN
Sodium, FAA 30 ma/L 1555 09/11/96 0.05 EPA2T3.1 ™
Nickel, FAA 0.15 mg/L 1600 10/04/96 0.10 EPA249.1 ™
Z  Lead, GFAA <2 ug/L 1240 09/24/96 2.0 EPA200.9 ™
3
Antimony, GFAA 2.7 ug/L 1400 09/18/96 2.5 EPA200.9 ™
ks
i Selenium, Hydride <1 ug/L 0845 09/11/96 1.0 SM31148 ™
+  Thallium, GFAA 1.1 ug/L 0850 09/24/96 1.0 EPA200.9 ™
Zinc, FAA <0.05 mg/L 1350 09/10/96 0.05 EPA289.1 ™
Continued

SIERRA FOOTHILL LABORATORY 1S 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 RESULTS UNITS ANALYZED EQL METHOD BY
Arsenic, Hydride 140 ug/L 1100 09/11/96 2.0 SM31148 ™
Sample Preparation Steps for 4239784
Digestion, Arsenic by Hydride 09/10/96 Date 08306 09/10/96 SM303€E LX
Digestion, Selenium by Hydride 09/10/96 Date 0900 09/10/96 SM303E LK
Digestion, Mercury, Liquid 09/10/96 Date 1330 09/10/96 EPA7470 LK
Quality Assurance for the SET with Sample 429784
Sample # Description Result Units Dup/Std Value Spk Conc. 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 ™
- Standard 8.7 ua/L 8.0 109 1230 09/23/96 ™
- 429975 Duplicate <5.0 ug/L <5.0 0 1230 09/23/96 ™
429809 Spike ug/L 5.0 90 1230 09/23/96 ™
Aluminum, GFAA
Blank <50 ug/L 0825 09/23/96 TN
Standard 74 ug/L 75 99 0825 09/23/96 ™
Standard 60 ug/L 75 80 0825 09/23/96 ™
429784 Duplicate 290 ug/L 280 4 0825 09/23/96 TN
429973 Spike ug/L 100 124 0825 09/23/96 ™
Barium, FAA .
Blank <0.10 mg/L 1140 09/10/96 ™
Standard 50.8 mg/L 50.0 102 1140 09/10/96 ™
Standard 48.5 mg/L 50.0 97 1140 09/10/96 ™
429784 Duplicate 0.26 mg/L 0.17 42 1140 09/10/96 ™
429786 Spike mg/L 1.00 93 1140 09/10/96 ™
Beryllium, GFAA
8lank <1.0 ug/L 0935 09/12/96 ™
Standard 6.0 ug/L 6.0 100 0935 09/12/96 ™
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 ™
Standard 6.0 ug/L 6.0 100 0935 09/12/96 ™
. 429784 Duplicate <1.0 ug/L <1.0 0 0935 09/12/96 ™
1 429917 buplicate <1.0 ug/L <1.0 0 0935 09/12/96 ™
3 429809 Spike ug/L 5.0 132 0935 09/12/96 ™
429974 Spike ug/L 5.0 114 0935 09/12/96 ™
b Cadmium, GFAA
i Blank <1.0 ug/L 1215 09/10/96 ™
Standard 11 ug/L 10 110 1215 09/10/96 TH
» Standard 9.8 ug/L 10 98 1215 09/10/96 ™
;42976 Duplicate <1.0 Gg/L <1.0 0 1215 09/10/96 ™
429751 Spike ug/L 10 100 1215 09/10/96 ™
Continued

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

FOOTHILL LABORATORY

823 S. HWY. 49

P.O. BOX 1268 * JACKSON, CA 95642

(209) 223-2800

429784 Continued

REPORT

10/07/96 Page 3 of 5
Sample # Description Result Units Dup/std Value Spk Conc. Percent Time Date -
Chromium, GFAA
8lank <10 ug/L 1000 09/22/96 T
Standard 9.5 ug/L 10 95 1000 09/22/96 18}
standard 1" ug/L 10 110 1000 09/22/96 1)
standard 13 ug/L 10 1000 09/22/96
standard 18 ug/t 10 1000 09722796
429786 Duplicate 6.6 ug/L 6.6 0 1000 09/22/96 T
629974 Duplicate 3.7 ug/L 3.5 6 1000 09/22/96 il
429756 Spike ug/L 10 185 1000 09/22/96 T,
429977 spike ug/L 10 210 1000 09/22/96 TR
Copper, FAA
Standard 42.8 ma/L 40.2 106 1405 09/10/96 ™
standard 43.6 mg/L 40.2 108 1405 09/10/96 ™
429784 buplicate <0.03 mg/L <0.03 0 1405 09/10/96 ™
429786 Spike mg/L 0.5 93 1405 09/10/96 ™
Iron, FAA
Blank <0.05 mg/L 1530 09/17/96 ™
Standard 52.9 ma/L 50.0 106 1530 09/17/96 H
standard 50.8 mg/L 50.0 102 1530 09717796 ™
standard 51.8 mg/L 50.0 104 1530 09/17/96 ™
429809 Duplicate <0.05 mg/L <0.05 0 1530 09/17/96 ™
429975 puplicate <0.05 mg/L <0.05 0 1530 09/17/96 ™
429785 Spike mg/L 0.50 101 1530 09/17/96 ™
429858 Spike mg/L 0.50 101 1530 09/17/96 ™
Mercury, CVAA
8lank <0.5 ug/L 1310 09/11/96 TH
standard 5.3 ug/L 5.0 106 1310 09/11/96 ™
standard 5.0 ug/L 5.0 100 1310 09711796 ™
429751 Duplicate <0.5 ug/L <0.5 0 1310 09/11/96 T
429756 spike ug/L 5.0 104 1310 09/11/96 N
Manganese, FAA
Blank <0.03 mg/L 1510 09/17/96 ™
Standard 52.0 mg/L 49.7 105 1510 09/17/96 N
standard 52.2 og/L 49.7 105 1510 09/17/96 ™
standard 52.2 mg/L 49.7 105 1510 09/17/96 ™
429809 duplicate <0.03 wg/L <0.03 0 1510 09/17/96 ™
429975 buplicate <0.03 wg/L <0.03 o 1510 09/17/96 ™
429785 Spike mg/L 0.50 105 1510 09/17/96 ™
429860 Spike mg/L 0.50 100 1510 09/17/96 ™
Sodium, FAA
Blank <0.05 wg/L 1555 09/11/96 ™
Standard 93.5 mg/L 100 94 1555 09/11/96 ™
Standard 96.0 mg/L 100 96 1555 09/11/96 ™
Standard 97.0 ~mg/t. 100 97 1555 09/11/96 ™
429850 buplicate 33 mg/L 33 0 1555 09/11/96 "

Continued
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SIERRA
FOOTHILL LABORATORY

REPORT

Arsenic, Hydride

Continued

QLUERRA FONTHILL | ARORATORY IS CFRTIFIFD RY THFE STATF NF CALIFORNIA NFEPT WFAL TH SFRVICFS

823 S. HWY. 48
PO. BOX 1268 * JACKSON. CA 95642
(209) 223-2800
10/07/96 429784 Continued Page 4 of 5
Sample # Description Result Units Dup/Std Value Spk Conc. Percent =’ Time Date 8y
429986 Duplicate 1.15 mg/L 1.14 1 1555 09/11/96 ™
429840 Spike mg/L 2.00 102 1555 09/11/96 ™
429977 Spike mg/L 2.00 102 1555 09/11/96 ™
Nickel, FAA
Blank <0.10 mg/L 1600 10/04/96 ™
Standard 48.5° mg/L 49.2 99 1600 10/04/96 ™
Standard 46.7 ma/L 49.2 95 1600 10/04/96 H
standard 49.2 mg/L 49.2 100 1600 10/04/96 ™
standard 47.7 ma/L 49.2 97 1600 10704796 ™
430387 Duplicate <0.10 mg/L <0.10 0 1600 10/04/96 ™
430392 Spike ma/L 0.50 103 1600 10/04/96 ™
Lead, GFAA
. standard 8.3 ug/L 8.0 104 1240 09/24/96 ™
- Standard 4.6 ug/L 8.0 58 1240 09/24/96 ™
429809 Dupticate 2.4 ug/L 2.2 9 1240 09/24/96 ™
) 429986 spike ug/L 10 82 1240 09/24/96 ™
Antimony, GFAA
glank <2.5 ug/L 1400 09/18/96 ™
standard 17 ug/L 10 1400 09/18/96
Standard 12 ug/L 10 120 1400 09/18/96 ™
standard 1% ug/L 10 1400 09/18/96
standard 14 ug/L 10 1400 09/18/96
429756 puplicate <2.5 ug/L <2.5 1400 09/18/96 ™
429973 puplicate <2.5 ug/L <2.5 1400 09/18/96 ™
429809 Spike ug/L 10 92 1400 09/18/96 ™
429975 Spike ug/L 10 123 1400 09/18/96 ™
Selenium, EHydride
Blank <1.0 ug/L 0845 09/11/96 ™
Standard 6.3 ug/L 5.0 0845 09/11/96
standard 5.2 ug/L 5.0 104 0845 09/11/96 ™
429751 Duplicate 1.0 ug/L <1.0 200 0845 09/11/96 T
429756 spike ug/L 5.0 98 0845 09/11/96 ™
Thallium, GFAA
glank <1.0 ug/L 0850 09/24/96 ™
Standard 6.0 ug/L 8.0 75 0850 09/24/96 ™
) Standard 4.3 ug/L 8.0 54 0850 09/24/96 ™
4 429785 buplicate 1.1 ug/L 1.1 0 0850 09/24/96 ™
: 429974 spike ug/L 10 95 0850 09/24/96 ™
Zinc, FAA
Blank <0.05% ma/L 1350 09/10/96 ™
Standard 42.2 mg/L 40.8 103 1350 09/10/96 ™
Standard 42.6 mg/L 40.8 104 1350 09/10/96 ™
429784 puplicate <0.05 mg/L <0.05 0 1350 09/10/96 ™
429786 spike ~ mg/L 0.50 101 1350 09/10/96 ™




SIERRA

FOOTHILL LABORATORY

)

823 S. HWY. 49
P.O. BOX 1268 * JACKSON, CA 95642

{209) 223-2800

REPORT

Page 5 of 5

10/07/96 429784 Continued
Sample # Description Result Units Dup/Std value Spk Conc. Percent Time Date By
Blank <2.0 ug/L 1100 09/11/96 TH
Standard 4.9 ug/L 5.0 98 1100 09/11/96 TH
Standard 5.8 ug/L 5.0 116 1100 09711796 N
429751 " Duplicate <2.0 ug/L <2.0 0 1100 09/11796 TH
429756 Spike ug/L 5.0 87 1100 09/11/96 ™

2y Aok ae fapn,

Tony’ Nurse, Owner/Analyst
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SIERRA
FOOTHILL LABORATORY REPORT

823 S. HWY. 48
PO. BOX 1268 * JACKSON, CA 95642

(209) 223-2800
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Page 1 of 2

TEST REPORT: 429787
Gwin Mine Associlates

PO Box 1059

San Andreas, CA 95249-

Sample* Identification:20’ Main shaft
Collected By:LG
Date & Time Taken:09/09/96 1540

RN

Other Data: G W igal P

Sample Matrix: Liquid

Report Date: 09/18/96 Received: 09/10/96 Client: GWIN

A_PARAMETER : RESULTS UNITS ANALYZED EQL METHOD BY

Alkatinity, Total 340 mg/L 1300 09/10/96 5.0 EPA310.1 GK
Chloride, Titrimetric 6.7 mg/L 1100 09/17(96 1.0 EPA325.3 GK
Specific Conducta;ce 650 umho/cm 1300 09/10/96 1.0 EPA120.1 GK
Fluoride, Ilon Electrode 0.16 mg/L 0945 09/11/96 0.1 EPA340.2 GX
Foaming Agents (MBAS) <0.1 mg/L 0945 09/10/96 0.1 EPAL25.1 GK
Magnesium, Calculation 24 ma/L 1500 09/17/96 0.05 SM3500Mg-E RJ
Nitrogen, Nitrite-N <0.02 mg/L 1510 09/10/96 0.02 EPA354 GK
Nitrogen, Nitrate-N <0.05 mg/L 1445 09/10/96 0.0S EPA353.2 GK
Sulfate, Turbidimetric 6.7 mg/L 1000 09/17/96 0.5 EPA37S.4 GK
Solids, Total Dissolved 410 mg/L 0900 09/16/96 10 EPA160.1 HG
pH . 6.8 unit 1345 09/10/96 0.1 EPA150.1 GK
Calcium, Titrimetric 84 mg/L 1215 09/17/96 4.0 EPA215.2 GK
Hardness 310 mg/L. 1400 09/10/96 5.0 EPA130.1 GK

LT Ry

Quality Assurance for the SET with Sample 429787

-------
...........................................................................

Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
Alkalinity, Total

Blank <5.0 mg/L 1300 09/10/96 GK

. standard 270 mg/L 310 87 1300 09/10/96 6K

429788 Duplicate 350 mg/L 370 6 1300 09/10/96 GK

Continued
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SIERRA

FOOTHILL LABORATORY

823 S. HWY. 43
P.O. BOX 1268 « JACKSON. CA 95642
(209) 223-2800

/96

429787 Continued

REPORT

Page 2 of 2

03/18
Sample # Description Result
429818 Duplicate 920
Blank <1.0
" Sstandard 140
429788 Duplicate 9.2
Standard 312
429789 Duplicate 648
Blank <0.1
Standard 21
429757 buplicate 0.14
429787 Spike
Standard 42
Standard 23
429808 buplicate <0.02
429814 Spike
Standard 19
429787 buplicate <0.05
429789 Spike
Standard 150
429787 Spike
Standard 300
429862 Duplicate 510
430071 Duplicate 130
Standard 7.4
429787 - Duplicate 6.8
Blank <4.0
Standard 200
429808 Duplicate 120
Blank <5.0
Standard 750
429787 Duplicate 310

Units Dup/Std Value Spk Conc. Percent

mg/L 950 3
Chloride, Titrimetric

mg/L

mg/L 140 100

mg/L 9.5 3

Specific Conductance
umho/em 303 103
urho/cem 653 1

Fluoride, Ion Electrode
mg/L

mg/L 20 105
mg/L 0.14 0
mg/L 4.0 108
Foaming Agents (MBAS)
mg/L 50 84
Nitrogen, Nitrite-N
mg/L 25 92
mg/L <0.02 o]
ug/L 7.5 98
Nitrogen, Nitrate-N
mg/L 20 95
mg/L <0.05 0
mg/L 0.4 89
Sulfate, Turbidimetric
mg/L 150 100
mg/L 28 100
Solids, Total Dissolved
mg/L 290 103
mg/L 500 2
mg/L 110 17
PH
unit 7.4 100
unit 6.8 0
Calcium, Titrimetric
mg/L
mg/L 190 105
mg/L 110 9
Hardness
mg/L
mg/L 780 96
mg/L 300 3

Time
1300

1100
1100
1100

1300
1300

0945
0945
0945
0945

0945

1510
1510
1510

1445
1445
1445

1000
1000

0900
0900
0900

1345
1345

1215
1215
1215

1400
1400
1400

Date
09/10/96

09/17/96
09/17/96
09/17/96

09/10/96
09/10/96

09/11/96
09/11/96
09/11/96
09/11/96

09710/96

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

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

09717796
09/17/96

09/16/96
09/16/96
09716796

09/10/96
09/10/96

09/17/96
09/17/96
09/17/96

09/10/96
09/10/96
09710796

By
GK

GK
GK
GK

GK
GK

GK
GK
GK
GX

GX

GK
GK
GK

GK
GK
GK

GX
GK

MG
MG
MG

GK
GK

GK
GK
GK

6K
GK
GK

Ay Mk g
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SIERRA
5 FOOTHILL LABORATORY REPORT

823 S. HWY. 49
PO BOX 1268 » JACKSON, CA 95642
(209) 223-2800 Sierra Foothill Laboratory
Quality Control Worksheet
Sample ID: 429784;787
' Conversion
Analyte Charge Conc. (mg/L) Cation Anion Eactor
Ak Anion 340 6.8000 - 50.00
Ci Anion 6.7 0.1890 35.45
F Anion 0.16 0.0084 19.00
z NO3 as N Anion 14.00
PO4 _ Anion , 31.66
S04 Anion 6.7 0.1395 48.03
Al Cation 8.99
B Cation 10.82
Ba Cation 0.26 0.0038 68.67
Ca Cation 84 4.1916 20.04
9 Cu Cation 31.77
Fe Cation 0.69 0.0371 18.62
K : Cation 39.10
B Mg Cation 24 1.9753 12.15
Mn Cation 0.69 0.0503 13.73
Na Cation 30 1.3049 22.99
B 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 Crileria
C-A Balance % 94.4% Acceptable Greater than 85%
Calculated TDS 461.6
Calculated TDS / EC Ratio 0.71 High Range = 0.55-0.7
_ Measured TDS / EC Ratio 0.63 Acceptable Range = 0.55-0.7
- Measured TDS / Calculated TDS 0.89 Low Range =1.0-1.2
EC Ratio / Anion 0.91 Acceptable Range =0.8-1.2
EC Ratio / Cation 0.86 Acceptable Range=0.8-1.2
C-A Balance Acceptance Criteria for Drinking Water
j% Anion Sum Acceptable %
Z (meg/L) Difference

0-3.0 +- 0.2 meq/L
- 3.0-100 +-2%
10.0-800 +-2-5%

[N

L ECRA]

RVES

CALC-BAL.WKS ‘ 9/18/96




SIERRA

FOOTHILL LABORATORY

823 S. HWY. 49

PO. BOX 1268 » JACKSON. CA 95642

(209) 223-2800

Gwin Mine Associlates

PO Box 1059
San Andreas,

CA 55249-

Sample Identification:1200’ Main shaft
Collected By:LG

REPORT

Page 1 of 5

TEST REPORT:

429785

@Mbdun

[

Date & Time Taken:09/09/96 1612

Other Data: G W 11G/HNO3

Sample Matrix: Liquid

Report Date: 10/07/96 Received: 09/10/96 Client: GWIN

PARAMETER RESULTS UNITS ANALYZED EQL METHEOD BY
Silver, GFAA <5 ug/t 1230 09/23/96 5.0 EPA200.9 ™
Aluminum, GFAA 55 ug/L 0825 09/23/96 50 EPA200.9 ™
Barium, FAA 0.24 mg/L 1140 09/10/96 0.10 EPA208.1 ™
Beryllium, GFAA <1 ug/L 0935 09/12/96 1.0 EPAZ200.9 ™
Cadmium, GFAA <1 ug/L 1215 09/10/96 1.0 EPA200.9 ™
Chromium, GFAA 3.6 ug/L 1000 09/22/96 2.0 EPA200.9 ™
Copper, FAA <0.03 mg/L 1405 09/10/96 0.03 EPA220.1 ™
Iron, FAA 0.27 mg/L 1530 09/17/96 0.05 EPAZ236.1 N
Mercury, CVAA <0.5 ug/L 1310 09/11/96 0.5 EPA245.1 ™
Manganese, FAA 0.62 mg/L 1510 09/17/96 0.03 EPA243.1 ™
Sodium, FAA 31 mg/L 1555 09/11/96 0.05 EPA273.1 ™
Nickel, FAA 0.35 mg/L 1600 10/04/96 0.10 EPA249.1 ™
Lead, GFAA <2 ug/L 1240 09/24/96 2.0 EPA200.9 ™
Antimony, GFAA .5 ug/L 1400 09/18/96 2.5 EPA200.9 ™
Selenium, Hydcide <1 ug/L 0845 09/11/96 1.0 SM3114B ™
Thallium, GFAA 1.1 ug/L 0850 09/24/96 1.0 EPA200.9 ™
Zinc, FAA <0.05 mg/L 1350 09/10/96 0.05 EPA289.1 ™
Continued
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PO BOX 1268 * JACKSON, CA 95642
(209} 223-2800

0/07/96 429785 Continued Page 2 of 5
~ARAMETER RESULTS UNITS ANALYZED EQL  METHOD BY
'.Argenic, Hydride 150 ug/L ' 1100 09/11/96 2.0 SM31148 ™

Sample Preparation Steps for 429785

Digestion, Arsenic by Hydride 09/710/96 Date 0830 09/10/96 SM303E LK
%-yigestion, Selenium by Hydride 09/10/96 Date 0900 09/10/96 SM303E LK
igigestion, Mercury, Liquid 09/10/96 Date © 1330 09/10/96 EPA74T0 LK

Quality Assurance for the SET with Sample 429785

sample # Description Result uUnits Dup/Std value Spk Conc. Percent Time Date By
Silver, GFAA
Blank <5.0 ug/L 1230 09/23/96 X
s Standard 8.0 ug/L 8.0 100 1230 09/23/96 ™
' standard 8.7 ug/L 8.0 109 1230 09/23/96 ™
29975 Duplicate <5.0 ug/L <5.0 0 1230 09/23/96 ™
29809 spike ug/L 5.0 90 1230 09/23/96 ™
' Aluminum, GFAA
Blank <50 ug/L 0825 09/23/96 ™
standard 74 ug/L 75 99 0825 09/23/96 ™
: Standard 60 ug/L 75 80 0825 09/23/96 ™
1429784 puplicate 290 ug/L 280 4 0825 09/23/96 ™
29973 Spike ug/L 100 124 0825 09/23/96 ™
Barium, FAA
Blank <0.10 ng/L 1140 09/10/96 S
Standard 50.8 ing/\. 50.0 102 1140 09/10/96 ™
Standard 48.5 ing/L 50.0 97 1140 09710796 TN
429784 Duplicate 0.26 g /L 0.17 42 1140 09/10/96 ™
429786 spike ing/L 1.00 93 1140 09/10/96 ™
5 Beryllium, GFAA
- Blank <1.0 . ug/L 0935 09/12/96 ™
Standard 6.0 ug/L 6.0 100 0935 . 09712796 TN
Standard 5.5 ug/L 6.0 92 0935 09/12/96 TN
R Standard 5.9 ug/L 6.0 98 0935 09/12/96 ™
Standard 6.0 ug/L 6.0 100 0935 09/12/96 ™
29784 Duplicate <1.0 ug/tL <1.0 0 0935 09/12/96 TN
j';,&?29977 Duplicate <1.0 ug/L <1.0 0 0935 09/12/96 ™
¥ 29809 Spike ug/L 5.0 132 0935 09/12/96 ™
429974 Spike ug/L 5.0 114 0935 09/12/96 ™
=
E Cadmium, GFAA
ki Blank <1.0 ug/L 1215 09/10/96 ™
Standard 1 ug/L 10 110 1215 09/10/96 ™
4 Standard 9.8 ug/L 10 98 1215 09/10/96 ™
29756 Duplicate <1.0 ug/L <1.0 , 0 1215 09/10/96 ™
429751 spike ug/L 10 100 1215 09/10/96 ™
3 .
j Continued
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SIERRA
FOOTHILL LABORATORY

823 S. HWY. 43
PO.BOX 1268 « JACKSON. CA 95642
(209) 223-2800

REPORT

10/07/96 429785 Continued Page 3 of 5
Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
Chromium, GFAA
Blank <10 ug/L 1000 09/22/96 ™
Standard ?.5 ug/L 10 95 1000 09/22/96 ™
« Standard 11 ug/L 10 110 1000 09/22/96 ™
Standard 13 ug/L 10 1000 09/22/96
standard 18 ug/L 10 1000 09/22/96
429786 puplicate 6.6 ug/L 6.6 0 1000 09/22/96 ™
429974 Duplicate 3.7 ug/L 3.5 [ 1000 09/22/96 TN
429756 spike ug/L 10 185 1000 09/22/96 ™
429977 spike ug/L 10 210 1000 09/22/96 ™™
Copper, FAA
standard 42.8 mg/L 40.2 106 J405 09/10/96 ™
standard 43.6 wg /L 40.2 108 1405 09/10/96 ™
429784 puplicate <0.03 mg/L <0.03 ] 1405 09/10/96 T
429786 spike mg/L 0.5 93 1405 09/10/96 ™
. Iron, FAA :
Blank <0.05 mg/L 1530 09/17/96 ™
standard 52.9 mg/L 50.0 106 1530 09/17/96 ™
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 T
429809 puplicate <0.05 mg/L <0.05 0 1530 09/17/96 ™
6429975 puplicate <0.05 mg/L <0.05 0 1530 09717796 TN
429785 Spike mg/L 0.50 101 1530 09717796 ™
429858 Spike mg/L 0.50 101 1530 09/17/96 ™
Mercury, CVAA
glank <0.5 ug/L 1310 09/11/96 TN
standard 5.3 ug/L 5.0 106 1310 09/11/96 ™
Standard 5.0 ug/L 5.0 100 1310 09/11/96 TH
429751 puplicate <0.5 ug/L <0.5 0 1310 09/11/96 TN
429756 Spike ug/L 5.0 104 1310 09/11/96 N
Manganese, FAA
glank <0.03 mg/L 1510 09/17/96 TH
standard 52.0 mg/L 49.7 105 1510 09/17/96 T
Standard 52.2 mg/L 49.7 105 1510 09/17/96 TR
standard 52.2 mg/L 49.7 105 1510 09/17/96 ™
429809 puplicate <0.03 mg/L <0.03 0 1510 09/17/96 ™
429975 puplicate <0.03 mg/L <0.03 0 1510 09/17/96 ™
429785 Spike mg/L 0.50 105 1510 09/17/96 ™
429860 Spike mg/L 0.50 100 1510 09/17/96 TH
Sodium, FAA
Blank <0.05 wg/L 1555 Q9711496 X
standard 93.5 mg/L 100 9% 1555 09/11/96 T
Standard 96.0 mg/L 100 96 1555 09/11/96 TH
standard 97.0 mg/L 100 97 1555 09/11/96 ™
429850 puplicate 33 mg/L 33 0 1555 09/11/96 ™
Continued
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Page 4 of 5

10/07/96 429785 Continued
Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
429986 Duplicate 1.15 mg/L 1.14 1 1555 09/11/96 ™
429840 Spike mg/L 2.00 102 1555 09/11/96 ™
429977 Spike ma/L 2.00 102 1555 09/11/96 ™
Nickel, FAA
Biank <0.10 mg/L 1600 10/04/96 ™
standard 48.5 mg/L 49.2 99 1600 10/04/96 ™
standard 46.7 ma/L 49.2 95 1600 10/04/96 ™
Standard 49.2 mg/L 49.2 100 1600 10/04/96 ™
Standard 47.7 mg/L 49.2 97 1600 10/04/96 ™
430387 buplicate <0.10 mg/L <0.10 0 1600 10/04/96 ™
430392 Spike mg/L 0.50 103 1600 10/04/96 ™
Lead, GFAA
standard 8.3 ug/L 8.0 104 1240 09/24/96 ™
. standard 4.6 ug/L 8.0 58 1240 09724796 TH
429809 Duplicate 2.4 ug/L 2.2 9 1240 09/24/96 ™
429986 -spike ug/L 10 82 1240 09/24/96 ™
Antimony, GFAA
Blank <2.5 ug/L 1400 09/18/96 TH
Standard 17 ug/tL 10 1400 09/18/96
Standard 12 ug/L 10 120 1400 09718796 ™
standard 14 ug/L 10 1400 09/18/96
standard 14 ug/L 10 1400 09/18/96
429756 Dupticate <2.5 ug/L <2.5 0 1400 09/18/96 ™
429973 Duplicate <2.5 ug/L <2.5 0 1400 09718796 ™
429809 Spike ug/L 10 92 1400 09/18/96 ™
429975 spike ug/L 10 123 1400 09/18/96 ™
Selenium, Hydride
Blank <1.0 ug/L 0845 09/11/96 ™
standard 6.3 ug/L 5.0 0845 09/11/96
standard 5.2 ug/L 5.0 104 0845 09711796 ™
429751 Duplicate 1.0 ug/L <1.0 200 0845 09/11/96 !
429756 Spike ug/L 5.0 98 0845 09/11/96 ™
Thallium, GFAA
Blank <1.0 ug/L 0850 09/24/96 TN
Standard 6.0 ug/L 8.0 75 0850 09724796 ™
5 Standard 4.3 ug/L 8.0 54 0850 09/24/96 ™
é 429785 Duplicate 1.1 ug/L 1.1 0 0850 09/24/96 ™
B 429974 Spike ug/L 10 95 0850 09/24/96 ™
Zinc, FAA
Blank <0.05 mg/L 1350 09/10/96 ™
= Standard 42.2 mg/L 40.8 103 1350 09/10/96 ™
standard 42.6 ma/L 40.8 104 1350 09/10/96 ™
429784 puplicate <0.05 ma/L <0.05 0 1350 09/10/96 ™
,  4a98s spike ‘ma/L 0.50 101 1350 09/10/96 ™
Arsenic, Hydride
Continued
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REPORT

10/07/96 "429785 Continued Page 5 of 5

Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time " Date By
Blank <2.0 ug/L 1100 09/11/96 ™
Standard 4.9 ug/L 5.0 98 1100 09/11/96 ™H
Standard 5.8 ug/L 5.0 116 1100 09/11/96 ™

429751 " Duplicate <2.0 ug/L <2.0 0 1100 09/11/96 . ™

429756 Spike . ug/L 5.0 87 1100 09711796 ™

oy feitae [

Tony/Nurse, Owner/Analyst
Y
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SIERRA
FOOTHILL LABORATORY REPORT

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

Page 1 of 2
TEST REPORT: 429788
Gwin Mine Associlates

>
PO Box 1059
San Andreas, CA 95249-
Sample Identification:1200’ Main shaft
Collected By:LG
s Date & Time Taken:09/09/96 1642
- Other Data: G W 1gal P
Sample Matrix: Liquid
Report Date: 09/18/9¢ Received: 09/10/96 Client: GWIN
A PARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
Alkalinity, Total 350 ma/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 unho/cm 1300 09/10/96 1.0 EPA120.1 GK
Fluoride, lon Electrode 0.16 mg/L 0945 09/11/96 0.1 EPA340.2 GX
Foaming Agents (MBAS) 0.22 mg/L 0945 09/10/96 0.1 EPA425.1 GK
Magnesium, Calculation 28 mg/L 1500 09/17/96 0.05 SM3500Hg-E RJ
Nitrogen, Nitrite-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 EPA3S3.2 GK
Sulfate, Turbidimetric 6.7 mg/l 1000 09/17/96 0.5 EPA37S.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 09710796 5.0 EPA130.1 GK
E:
. Quality Assurance for the SET with Sample 425788
J Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
Alkalinity, Total
’, Blank <5.0 mg/L 1300 09/10/96 6K
i Standard 270 mg/L 310 87 1300 09/10/96 GK
429788 Duplicate 350 mg/L 370 6 1300 09/10/96 GK

Continued




SIERRA

FOOTHILL LABORATORY

823 S. HWY. 48
P.O. BOX 1268 * JACKSON. CA 95642

{209) 223-2800

REPORT

09/18/96 429788 Continued Page 2 of 2
Sample # Description Result Units Dup/Std value Spk Conc. Percent Time Date By
429818 Duplicate 920 mg/L 950 3 1300 09/10/96 6K

Chloride, Titrimetric
glank <1.0 mg/L 1100 09/17/96 GK
“Standard 140 mg/L 140 100 1100 09/17/96 6K
429788 puplicate 9.2 mg/L 9.5 3 1100 09/17/96 GK
Specific Conductance
Standard 312 urho/em 303 103 1300 09/10/96 6K
“? 429789 buplicate 648 urho/cm 653 1 1300 09/10/96 GK
’ Fluoride, Ion Electrode
Blank <0.1 mg/L 0945 09/11/96 6K
standard 21 ma/L 20 105 0945 09/11/96 6K
429757 puplicate 0.14 mg/L 0.14 0 0945 09/11/96 6K
429787 Spike mg/L 4.0 108 0945 09/11/96 6K
) Foaming Agents (MBAS)
standard 42 mg/L 50 84 0945 09/10/96 6K
- Nitrogen, Nitrite-N
Standard 23 mg/L 25 92 1510 09/10/96 6K
429808 Duplicate <0.02 mg/L <0.02 0 1510 09/10/96 6K
429814 Spike ug/L 7.5 98 1510 09/10/96 GK
P Nitrogen, Nitrate-N
g Standard 19 mg/L 20 95 1445 09/10/96 GK
629787 Buplicate <0.05 mg/L <0.05 0 1445 09/10/96 GK
429789 Spike wg/L 0.4 89 1445 09/10/96 GK
Sulfate, Turbidimetric
Standard 150 mg/L 150 100 1000 09/17/96 GK
., 429787 Spike mg/L 28 100 1000 09/17/96 6K
i Solids, Total Dissolved
- Standard 300 mg/L 290 103 0900 09/16/96 MG
429862 buplicate 510 ma/t 500 2 0900 09/16/96 MG
T 430071 Duplicate 130 mg/L 110 17 0900 09/16/96 MG
g PH
Standard 7.4 unit 7.4 100 1345 09/10/96 GK
« 429787 : buplicate 6.8 unit 6.8 : 0 1345 09/10/96 GK
‘Calcium, Titrimetric
’ Blank <4.0 ma/L 1215 09/17/96 &K
. Standard 200 ma/L. 190 105 1215 09/17/96 GK
~§ 429808 buplicate 120 mg/L 110 9 1215 09/17/96 GK
A Hardness
Blank <5.0 mg/L 1400 09/10/96 GK
k Standard 750 mg/L 780 96 1400 09/10/96 6K
5 429787 Duplicate 310 mg/L 300 3 1400 09/10/96 GK

]

)

: L;xajtt1 /4L‘¢/£4€14;4--

Tonv /Nurse. Owner/Analvar
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SIERRA

FOOTHILL LABORATORY

823 S HWY. 49

PO BOX 1268 « JACKSON. CA 95642

(209} 223-2800

Sierra Foothill Laboratory
Quality Control Worksheet

Sample ID: 429785;788

REPORT

Conversion

Conc, (mg/l)  Cation  Anion  Factor

Analyte Charge

Alk Anion 350 7.0000 50.00
Cl Anion 8.2 0.2595 35.45
F Anion 0.16 0.0084 19.00
NO3 as N Anion 14.00
PO4 Anion 31.66
S04 Anior 6.7 0.1395 48.03
Al Cation 8.99
B Cation 10.82
Ba Cation 0.24 0.0035 68.67
Ca Cation 86 4.2914 20.04
Cu Cation 31.77
Fe Cation 0.27 0.0145 18.62
K Cation 39.10
Mg Cation 28 2.3045 12.15
Mn Cation 0.62 0.0452 13.73
Na Cation 31 1.3484 22.99
NH3 Cation 18.04
Si Cation 38.04
Zn Cation 32.69
EC 653

T0S 410

Total 8.01 7.41

QC Measurement Result Evaluation Acceplance Criteria
C-A Balance % 92.5% Acceptable Grealer than 85%
Calculated TDS 480.1

Calculated TDS / EC Ratio 0.74 High Range = 0.55-0.7
Measured TDS / EC Ratio 0.63 Acceptable Range = 0.55-0.7
Measured TDS / Calculated TDS 0.85 Low Range=1.0-1.2

EC Ratio / Anion 0.88 Acceptable Range=0.8-1.2

EC Ratio / Cation 0.82 Acceptable Range =0.8-1.2

C-A Balance Acceptance Criteria for Drinking Water
Anjon Sum
(meg/L)
0-3.0
3.0-10.0
10.0- 800

CALC-BAL.WKS

Acceptable %

Difference

+- 0.2 meg/L

+- 2%
+- 2-5%

9/18/96




- SIERRA |
FOOTHILL LABORATORY REPORT

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

Page 1 of 5

TEST REPORT: 429786
Gwin Mine Associlates
PO Box 1059
San Andreas, CA 95249-

Sample- Identification:2400’ Main shaft
Collected By:LG
Date & Time Taken:09/09/96 1815

Other Data: G W 1LG/HNO3
. Sample Matrix: Liquid
' Report Date: 10/07/96 Received: 09/10/96 Client: GWIN
FPARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
" silver, GFAA <5 ug/L 1230 09/23/96 5.0 EPA200.9 : ™
T Aluminam, GFAA <50 ug/L 0825 09/23/96 50 EPA200.9 ™
— A
' Barium, FAA 0.25 mg/L 1140 09/10/96 0.10 EPA208. 1 ™
Beryllium, GFAA <1 ug/L 0935 09/12/96 1.0 EPA200.9 ™
Cadmium, GFAA <1 ug/L 1215 09/10/96 1.0 EPA200.9 ™
Chromium, GFAA 6.6 ug/L 1000 09/22/96 2.0 EPA200.9 ™
Copper, FAA <0.03 mg/L 1405 09/10/96 0.03 EPA220. 1 ™
Iron, FAA 0.20 mg/L 1530 09/17/96 " 0.05 EPA236.1 T™H
Mercury, CVAA <0.5 ug/L 1310 09/11/96 0.5 EPA245.1 ™
Manganese, FAA 0.60 mg/L 1510 09/17/96 0.03 EPA243.1 TN
Sodium, FAA 31 ma/l 1555 09/11/96 0.05 EPA273.1 ™
Nickel, FAA 0.50 mg/L 1600 10/04/96 0.10 EPA249.1 ™™
i lead, GFAA <@ ug/t 1240 09/24/96 2.0 EPA200.9 ™
3
Antimony, GFAA 2.7 ug/L 1400 09/18/96 2.5 EPA200.9 TN
Selenium, Hydride <1 ug/L 0845 09/11/96 1.0 SM31148 TH
Thallium, GFAA 1.4 ug/L 0850 09/24/96 1.0 EPA200.9 ™
Zinc, FAA <0.05 ma/L 1350 09/10/96 0.05 EPA289.1 ™
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 429786 Continued Page 2 of 5
PARAMETER RESULTS UNITS ANALYZED EQL METHOD RY
Arsenic, Hydride ©o120 ug/L 1100 09/11/96 2.0 SM31148 ™
Sample Preparation Steps for 423786
Digestion, Arsenic by Hydride 09/10/96 pate 0830 09/10/96 SM303E LK
Digestion, Selenium by Hydride 09/10/96 Date 0900 09/10/96 SM303E LK
Digestion, Mercury, Liquid 09/10/96 Date 1330 09/10/96 EPA7470 LK
- Quality Assurance for the SET with Sample 429786
Sample # Description Result Units Dup/std Value Spk Conc. Percent Time Date By
Sllver, GFAA '
Blank <5.0 ug/L 1230 09/23/96 ™
Standard 8.0 ug/L 8.0 100 1230 09/23/96 ™
Standard 8.7 ug/L 8.0 109 1230 09/23/96 ™
I 429975 " Duplicate <5.0 ug/L <5.0 0 1230 09/23/96 N
429809 Spike ug/L 5.0 90 1230 09/23/96 TN
Aluminum, GFAA
Blank <50 ug/L 0825 09/23/96 T
Standard 74 ug/L 75 99 0825 09/23/96 ™™
Standard 60 ug/L 75 80 0825 09/23/96 ™
429784 puplicate 290 ug/L 280 4 0825 09/23/96 TN
429973 “spike ug/L 100 124 0825 09/23/96 ™
Barium, FAA
8lank <0.10 mg/L 1140 09/10/96 T
Standard 50.8 mg/L 50.0 102 1140 09/10/96 TN
: Standard 48.5 mg/L 50.0 97 1140 09/10/96 T
- 429784 Duplicate 0.26 mg/L 0.17 42 1140 09/10/96 TH
) 429786 Spike mg/L 1.00 93 1140 09/10/96 ™
: Beryllium, GFAA
: Blank <1.0 ug/L 0935 09/12/96 TN
Standard 6.0 ug/L 6.0 100 0935 09/12/96 T
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 ™
Standard 6.0 ug/L 6.0 100 0935 09/12/96 TN
a 429784 buplicate <1.0 ug/L <1.0 [ 0935 09/12/96 TH
g 629977 Duplicate <1.0 ug/L <1.0 0 0935 09/12/96 TH
429809 Spike ug/L 5.0 132 0935 09/12/96 TN
. 429974 Spike ug/L 5.0 114 0935 09/12/96 TN
Cadmium, GFAA
3 8lank <1.0 ug/L ‘ 1215 09/10/96 ™
Standard 1 ug/L 10 110 1215 09/10/96 TH
3 Standard 9.8 ug/L 10 98 1215 09/10/96 TH
” 429756 buplicate 1.0 “ug/L <1.0 0 1215 09/10/96 ™
429751 Spike ug/L 10 100 1215 09/10/96 TR
2 Continued
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REPORT

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

823 S. HWY, 49
PO. BOX 1268 » JACKSON. CA 95642
(209) 223-2800
10/07/96 429786 Continued Page 3 of 5
Sample # Description Result Units Oup/sStd value Spk Conc. Percent Time Date
Chromium, GFAA
Blank <10 ug/L 1000 09/22/96 ™
Standard 9.5 ug/L 10 95 1000 09/22/96 ™
Standard n ug/L 10 110 1000 09/22/96 ™
Standard 13 ug/L 10 1000 09/22/96
Standard 18 ug/L 10 1000 09/22/96
429786 Duplicate 6.6 ug/L 6.6 0 1000 09/22/96 ™
429974 Duplicate 3.7 ug/L 3.5 6 1000 09/22/96 ™
429756 Spike ug/L 10 185 1000 09/22/96 ™
429977 Spike ug/L 10 210 1000 09/22/96 T
Copper, FAA
Standard 42.8 mg/t 40.2 106 1405 09/10/96 ™
Standard 3.6 mg/L 40.2 108 1405 09/10/96 ™
429784 Duplicate <0.03 mg/L <0.03 0 1405 09/10/96 TN
429786 Spike mg/L 0.5 93 1405 09710796 ™
Iron, FAA
Blank <0.05 mg/L 1530 09/17/96 ™
Standard 52.9 mg/L 50.0 106 1530 09/17/96 TH
Standard 50.8 mg/L 50.0 102 1530 09/17/96 ™
Standard 51.8 mg/L 50.0 104 1530 09/17/96 ™
429809 Duplicate <0.05 ma/L <0.05 0 1530 09/17/96 ™
429975 puplicate <0.05 mg/L .<0.05 0 1530 09717796 T
429785 Spike mg/L 0.50 101 1530 09/17/96 ™
429858 Spike mg/L 0.50 101 1530 09/17/96 ™
Mexrcury, CVAA
8lank <0.5 ug/L 1310 09/11/96 ™
Standard 5.3 ug/L 5.0 106 1310 09/11/96 ™
Standard 5.0 ug/L 5.0 100 1310 09/11/96 ™
429751 Duplicate <0.5 ug/L <0.5 0 1310 09/11/96 ™
429756 Spike ug/L 5.0 104 1310 09/11/96 ™
Manganese, FAA
Blank <0.03 mg/L 1510 09/17/96 ™
Standard 52.0 mg/L 49.7 105 1510 09/17/96 ™
Standard 52.2 mg/L 49.7 105 1510 09/17/96 ™
Standard 52.2 mg/L 49.7 105 1510 09/17/96 ™
429809 Duplicate <0.03 mg/L <0.03 0 1510 09/17/96 ™
g 429975 Duplicate <0.03 mg/L <0.03 0 1510 09/17/96 ™
£ 429785 Spike mg/L 0.50 105 1510 09/17/96 ™
429840 Spike mg/L 0.50 100 1510 09/17/96 ™
Sodium, FAA
8lank <0.05 mg/L 1555 09/11/96 ™
Standard 93.5 mg/L 100 94 1555 09/11/96 H
Standard 96.0 mg/L 100 96 1555 09/11/96 ™
Standard 97.0 ma/L 100 97 1555 09/11/96 ™
429850 buplicate 33 ma/L 33 0 1555 09/11/96 TH
Continued



SIERRA
FOOTHILL LABORATORY

823 S. HWY. 49
PO. BOX 1268 * JACKSON, CA 95642

(209) 223-2800

REPORT

SIERRA FOOTHILL LABORATORY 1S CERTIFIED BY THE STATE OF CALIFORNIA DEPT. HEALTH SERVICES

10/07/96 429786 Continued Page 4 of 5
sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date 8y
429986 Duplicate 1.15 mg/L 1.14 1 1555 09/11/96 ™
429840 spike mg/L 2.00 102 1555 09/11/96 ™
429977 Spike mg/L 2.00 102 1555 09/11/96 ™
N Nickel, FAA
Blank <0.10 mg/L 1600 10/04/96 ™
standard 48.5 ma/L 49.2 99 1600 10/04/96 ™
Standard 46.7 mg/L 49.2 95 1600 10/04/96 ™
Standard 49.2 mg/L 49.2 100 1600 10/04/96 ™
Standard 47.7 ma/L 49.2 97 1600 10/04/96 ™
T 430387 Duplicate <0.10 mg/L <0.10 0 1600 10/04/96 ™
430392 Spike mg/L 0.50 103 1600 10/04/96 ™
Lead, GFAA
Standard 8.3 ug/L 8.0 104 1240 09/24/96 ™
Standard 4.6 ug/L 8.0 58 1240 09/24/96 ™
= 429809 Duplicate 2.4 ug/L 2.2 9 1240 09/24/96 ™
429986 Spike ug/L 10 82 1240 09/24/96 ™
Antimony, GFAA

Blank <2.5 ug/L 1400 09/18/96 ™

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

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

Standard 14 ug/L 10 1400 09/18/96
C 429756 Duplicate <2.5 ug/L <2.5 0 1400 09/18/96 ™
429973 Duplicate <2.5 ug/L <2.5 e 1400 09/18/96 ™
429809 Spike ug/L 10 92 1400 09/18/96 ™
429975 Spike ug/L 10 123 1400 09/18/96 ™

Selenium, Hydride

Blank <1.0 ug/L 0845 09/11/96 ™

Standard 6.3 ug/L 5.0 0845 09/11/96
Standard . 5.2 ug/L 5.0 104 0845 09/11/96 ™
429751 Duplicate 1.0 ug/L <1.0 200 0845 09/11/96 ™
429756 Spike ug/L 5.0 98 0845 09/11/96 TH

Thallium, GFAA
Blank <1.0 ug/L 0850 09/24/96 ™
Standard 6.0 ug/L 8.0 75 0850 09724796 ™
Standard 4.3 ug/L 8.0 54 0850 09/24/96 ™
i 429785 Duplicate 1.1 ug/L 1.1 0 0850 09/24/96 ™
3 429974 spike ug/L 10 95 0850 09/24/96 TH
Zinc, FAA
Blank <0.05 mg/L 1350 09/10/96 ™
Standard 42.2 mg/L 40.8 103 1350 09/10/96 ™
Standard 42.6 mg/L 40.8 104 1350 09/10/96 ™
429784 Duplicate <0.05 mg/L <0.05 0 1350 09/10/96 ™
429786 Spike mg/L 0.50 101 1350 09/10/96 ™
Arsenic, Hydride
Continued




SIERRA

FOOTHILL LABORATORY

823 S. HWY. 48
PO.BOX 1268 * JACKSON, CA 95642
(209) 223-2800

REPORT

10/07/96 429786 Continued Page 5 of 5
Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
g8lank <2.0 ug/L 1100 09/11/96 ™
standard 4.9 ug/L 5.0 98 1100 09/11/96 TN
Standard 5.8 ug/L 5.0 116 1100 09/11/96 TN
4297351 “Duplicate <2.0 ug/L <2.0 0 1100 09711796 TN
429756 Spike ug/L 5.0 87 1100 09/11/96 ™

B

DTy Heefve foom,

Tony’ Nurse, Owner/Analyst

SIERRA FOOTHILL LABORATORY 1S 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
Page 1 of 2

TEST REPORT: 429789
Gwin Mine Associates
PO Box 1059
San Andreas, CA 95249-

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

e Other Data: G W igal P
Sample Matrix: Liquid
Report Date: 09/18/96 Received: 09/10/96 Client: GWIN
PARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
Alkalinity, Total 370 mg/L 1300 09/10/96 5.0 EPA310.1 GK
i Chloride, Titrimetric 6.7 mg/L 1100 09/17/96 1.0 EPA325.3 GK
-
Specific Conductance 648 urho/cm 1300 09/10/96 1.0 EPA120.1 GK
) Fluoride, lon Electrode 0.17 mg/L 0945 09711796 0.1 EPA340.2 GK
- Foaming Agents (MBAS) 0.25 mg/L 0945 09/10/96 0.1 EPA425.1 GK
Magnesium, Calcutation 32 mg/L 1500 09/17/96 0.05 SM350Q0Mg-E RJ
: Nitrogen, Nitrite-N <(1.02 mg/L 1510 09/10/96 0.02 EPA3S4 GK
* Mitrogen, Nitrate-N <0.05 mg/L 1445 09/10/96 0.05 EPA353.2 6K
Sulfate, Turbidimetric 7.0 mg/L 1000 09/17/96 0.5 EPA375.4 GK
: Solids, Total Dissolved 420 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 96 mg/L 1215 09/17/96 4.0 EPA215.2 GK
% Hardness 370 mg/L 1400 09/10/96 5.0 EPA130.1 6K
-

Quality Assurance for the SET with Sample 425789

! Sample # Description Result Units Dup/Std value Spk Conc. Percent Time Date By
Alkalinity, Total

: Blank <5.0 mg/L 1300 09/10/96 GK

: standard 270 “mg/L 310 87 1300 09/10/96 oK

429788 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
09/18/96 429789 Continued Page 2 of 2
Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
429818 puplicate 920 mg/L 950 3 1300 09/10/96 6K
Chloride, Titrimetric
Blank <1.0 mg/L 1100 09/17/96 6X
« Standard 140 mg/L 140 100 1100 09/17/96 K
429788 buplicate 9.2 mg/L 9.5 3 1100 09/17/96 6K
Specific Conductance
standard 312 urho/cm 303 103 1300 09/10/96 oK
429789 puplicate 648 utho/em 653 1 1300 09/10/96 GK
' Fluoride, Ion Electrode
Blank <0.1 mg/L 0945 09/11/96 GK
standard 21 Cmg/L 20 105 0945 09/11/96 6K
429757 puplicate 0.14 mg/L 0.14 0 "0945 09/11/96 6K
429787 spike mg/L 4.0 108 0945 09/11/96 6K
Foaming 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 Duplicate <0.02 mg/L <0.02 0 1510 09710796 GK
429814 Spike ug/L 7.5 98 1510 09/10/96 6K
Nitrogen, Nitrate-N
Standard 19 mg/L 20 95 16445 09/10/96 GK
429787 Duplicate <0.05 mg/L <0.05 0 14645 09/10/96 GK
429789 spike mg/L 0.4 89 1445, 09/10/96 6K
Sulfate, Turbidimetric
Standard 150 mg/L 150 100 1000 09/17/96 K
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 Duplicate 510 mg/L 500 2 0900 09/16/96 HG
430071 Duplicate 130 mg/L 110 17 0900 09/16/96 MG
PH :

’ Standard 7.4 unit 7.4 100 1345 09/10/96 6K
429787 puplicate 6.8 unit 6.8 0 1345 09/10/96 GK
Calcium, Titrimetrilc

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

. Standard 200 mg/L 190 105 1215 09/17/96 oK

3 429808 Duplicate 120 mg/L 110 9 1215 09/17/96 GK
3 Hardness

Blank <5.0 mg/L 1400 09/10/96 GK

Standard 750 ma/L 780 96 1400 09/10/96 6K

429787 buplicate 310 mg/L 300 3 1400 09/10/96 GK

e, Haihe for
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SIERRA

-~ FOOTHILL LABORATORY REPORT
Lra

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 Charge Conc. (mg/L) Cation Anion Factor
Alk . Anion 370 7.4000 50.00
Cl Anion 6.7 - 0.1890 35.45
. F Anion- 0.17 0.0089 19.00
¥: NO3 as N Anion 14.00
B PO4 Anion 31.66
S04 ’ Anion 7 0.1457 48.03
Al Cation 8.99
B Cation 10.82
Ba Cation 0.25 0.0036 68.67
Ca Cation 96 4.7904 20.04
o Cu Cation 31.77
- Fe Cation 0.2 0.0107 18.62
K Cation ' 38.10
o 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
QC Measurement Result Evaluation Acceptance Criteria
) C-A Balance % 87.7% Marginal  Greater than 85%
Calculated TDS 511.9
Calculated TDS / EC Ratio 0.79 High Range =0.55-0.7
Measured TDS / EC Ratio 0.65 Acceptable Range = 0.55-0.7
Measured TDS / Calculated TDS 0.82 Low Range=1.0-1.2
EC Ratio / Anion 0.84 Acceptable Range=0.8-1.2
EC Ratio / Cation 0.73 Low Range=0.8-1.2

C-A Balance Acceptance Criteria for Drinking Water
. Anion Sum Acceptable %
* (meg/L) Difference
: 0-3.0 +- 0.2 meq/L
3.0-10.0 +-2%
10.0-800 +-2-5%

CALC-BAL.WKS 9/18/96

e e AT I L L AT AT A 10 AT s T e AR AT S e e e




SIERRA
FOOTHILL LABORATORY

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

REPORT

Sierra Foothill Laboratory

J e e L R R

10/08/96Gwin Mine Associates GWIN from 09/10/96 to 09/10/96 Page: 1
20’ Main shaft Taken: 09/09/96 1515 Recvd: 09/10/96 Mail: 10/07/96
G W 11G/HNO3
Parameter Results Units EQL Analyzed By
Silver, GFAA <5 ug/L 5.0 09/23/96 1230 TN
Aluminum, GFAA 290 ug/L 50 09/23/96 0825 N
Barium, FAA 0.26 mg/L 0.10 09/10/96 1140 N
Beryllium, GFAA <1 ug/L 1.0 09712796 0935 TN
Cadmium, GFAA <1 ug/L 1.0 09/10/96 1215 ™
Chromium, GFAA 3.2 ug/L 2.0 09/22/96 1000 ™
Copper, FAA <0.03 mg/L 0.03 09/10/96 1405 ™
Iron, FAA 0.69 mg/L 0.05 09/17/96 1530 ™
Mercury, CVAA <0.5 ug/L 0.5 09/11/96 1310 TN
Manganese, FAA 0.49 mg/L 0.03 09/17/96 1510 N
Sodium, FAA 30 mg/L 0.05 09/11/96 1555 ™
. Nickel, FAA 0.15 mg/L 0.10 10/04/96 1600 ™
Lead, GFAA <2 ug/L 2.0 09724796 1240 TN
Antimony, GFAA 2.7 ug/L 2.5 09/18/96 1400 ™
Selenium, Hydride <1 ug/L 1.0 09/11/96 084S TN
Thallium, GFAA 1.1 ug/L 1.0 09/24/96 0850 TN
Zinc, FAA <0.05 mg/L 0.05 09/10/96 1350 TN
Arsenic, Hydride 160 ug/L 2.0 09/11/96 1100 ™
,429785 1200 Main shaft Taken: 09/09/96 1612 Recvd: 09/10/96 Mail: 10/07/96
G W 11G/HNO3
- Parameter Results Units EQL Analyzed By
’ Silver, GFAA <5 ug/L 5.0 09723796 1230 ™
Aluminum, GFAA 55 ug/L 50 09/23/96 0825 TR
Barium, FAA 0.24 mg/L 0.10 09/10/96 1140 ™
Bery(lium, GFAA <1 ug/L 1.0 09/12/96 0935 TN
Cadmium, GFAA <1 ug/L 1.0 09/10/96 1215 TN
Chromium, GFAA 3.6 ug/L 2.0 09/22/96 1000 ™
Copper, FAA <0.03 mg/L 0.03 09/10/96 1405 ™
Iron, FAA 0.27 mg/L 0.05 09/17/96 1530 ™
Mercury, CVAA <0.5 ug/L 0.5 09/11/96 1310 ™
. Manganese, FAA 0.62 mg/L 0.03 09/17/96 1510 ™
E Sodium, FAA 3 mg/L 0.05 09/11/96 1555 ™
5 Nickel, FAA 0.35 mg/L 0.10 10/04/96 1600 N
Lead, GFAA <2 ug/L 2.0 09/26/96 1240 TR
Antimony, GFAA <2.5 ug/L 2.5 09/18/96 1400 TR
Selenium, Hydride <1 ug/L 1.0 09/11/96 0845 T
Thallium, GFAA 1.1 ug/L 1.0 09/24/96 0850 TH
Zinc, FAA <0.05 mg/L 0.05 09/10/96 1350 TR
Arsenic, Hydride = 150 ug/L 2.0 09/11/96 1100 ™



SIERRA
FOOTHILL LABORATORY REPORT

823 S. HWY. 49
P.O. BOX 1268 * JACKSON. CA 95642

{209) 223-2800

, Sierra Foothill Laboratory
10/08/96Gwin Mine Associates GWIN from 09/10/96 to 09/10/96 Page: 2

429786 2400’ Main shaft Taken: 09/09/96 1815 Recvd: 09/10/96 Mail: 10/07/96

G W 11G/HNO3

Parameter Results Units EQt Analyzed By

Silver, GFAA <5 ug/L 5.0 09/23/96 1230 ™

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

i Barium, FAA . 0.25 mg/L 0.10 09/10/96 1140 TN

g% Beryllium, GFAA <1 ug/L 1.0 09/12/96 0935 ™

- Cadmium, .GFM <1 ug/L 1.0 09/10/96 1215 TN

Chromium, GFAA 6.6 ug/L 2.0 09/22/96 1000 TN

Copper, FAA <0.03 mg/L 0.03 09/10/96 1405 TN

Iron, FAA 0.20 mg/L 0.05 09/17/96 1530 TN

Hercury, CVAA <0.5 ug/L 0.5 09/11/96 1310 ™

Manganese, FAA 0.60 mg/L 0.03 09/17/96 1510 ™

R Sodium, FAA 31 mg/L 0.05 09/11/96 1555 ™

Nickel, FAA 0.50 mg/L 0.10 10/04/96 1600 TN

Lead, GFAA <2 ug/L 2.0 09/24/96 1240 TN

Antimony, GFAA 2.7 ug/L 2.5 09/18/96 1400 TN

Selenium, Hydride <1 ug/L 1.0 09/11/96 0845 ™

Thallium, GFAA . 1.4 wg/L 1.0 09/24/96 0850 ™™

Zinc, FAA <0.0S mg/L 0.05 09/10/96 1350 TN

Arsenic, Hydride 120 ug/L 2.0 09/11/96 1100 ™

429787 20’ Main shaft Taken: 09/09/96 1540 Recvd: 09/10/96 Hail: 09/18/96

G W lgal P

Parameter Results Units gaL Analyzed . By

Alkalinity, Total 340 mg/L 5.0 09/10/96 1300 GK

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

Specific Conductance 650 umho/cm 1.0 09/10/96 1300 GK

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

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

Magnesium, Calculation : 24 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 09716/96 0900 MG

pH ] 6.8 unit 0.1 09/10/96 1345 GK

i Calcium, Titrimetric 84 mg/L 4.0 09/17/96 1215 GK

; Hardness 310 mg/L 5.0 09/10/96 1400 6K

429788 1200’ Main shaft Taken: 09/09/96 1642 Recvd: 09/10/96 Mail: 09/18/96

G W lgal P

Parameter Results Units EQL Analyzed By

Alkalinity, Total 350 mg/L 5.0 09/10/96 1300 GK

Chloride, Titrimetric = 9.2 mg/t 1.0 09/17/96 1100 GK

specific Conductance 653 unho/cm 1.0 09/10/96 1300 GK

AlEmrm e EFAATEIL L L AR ATARNY (0 AT A T e AT AT AT S il S s See




SIERRA
FOOTHILL LABORATORY REPORT

823 S. HWY. 49
P.O. BOX 1268 * JACKSON. CA 95642

{209) 223-2800

s
ki

Sierra Foothill Laboratory
10/08/96Gwin Mine Associates GWIN from 09/10/96 to 09/10/96 Page: 3

Fluoride, lon Electrode 0.16 mg/L 0.1 09/11/96 0945 GX

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 6K

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 GX

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

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

429789 2400’ Main shaft Taken: 09/09/96 1850 Recvd: 09/10/96 Mail: 09/18/96
G W 1lgal P

N pParameter Results Units EQL Analyzed By
= Alkalinity, Total 370 ma/L 5.0 09/10/96 1300 6x
chloride, Titrimetric 6.7 mg/L 1.0 09/17/96 1100 GK

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

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

fFoaming Agents (MBAS) 0.25 mg/L 0.1 09710796 0945 GK

) Hagnesium, 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 09710796 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 MG

" pH 6.8 unit 0.1 09/10/96 1345 K
Calcium, Titrimetric 96 mg/L 4.0 09/17/96 1215 GK

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

ANALYTICAL REPORT
AMERICAN ENVIRONMENTAL NETWORK (AEN) LABORATORY
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JéN-lS-SY WED 16:52 AEN CALIFORNIA FAX NO. 5109300256 — ° P.02/02
Y 811597 17:35 2518 462 2775 CERCO ANALYTICAL === ALN 1 UL

v

inc

analytical,

3942-A Valley Avenue
Pleasartton, CA 94566 |

. - Tel: 510.462.2771 |
Nr. WHilliam Svo a -

American Bnvironmental Network ' Fax: 57&4622’25}
3440 Vineent Road I
Ploagant Will, ca ©4523 '

Sample Source: I

5ot
Sedn

Client Project I.D. No.: 7DS17-001-04 January 15, 1997

Client P.O. No.9701116 Job No.S701058 |
Pata Rocoived: 01/14/97 Sample Ro.001 '
Matrix: Watex Cust. No.l0083 ’

HBAS Detection

L4 Lak Results Limit Kathod Date Date
Mo, I-D. _ma{L_ malL Humbes: Sampled Anmlyzed

i

'r

001  Sample #3 N.D. 0.1 s¥ 5540C  01/13/97 01/15/97 (
N.D. - None Detected
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JAN-15-97 WED 16:37
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P.02/03

AEN CALIFORNIA FAX NO. 5108300256
PAGE 2
SECOR
SAMPLE ID: SAMPLE #3 DATE SAMPLED: 01/13/97
AEN LAB NO: 9/01116-01 DATE RECEIVED: 01/14/97
AEN WORK ORDER: 9701116 REPORT DATE: 01/15/97
CLIENT PROJ. ID: 7D017-001-04
» METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
Alkalinity. Total EPA 310.1 290 2 mg CaCO3/L  01/14/97
Total Phosphorus EPA 365.2 0.25 0.05 mg/L 01/15/97
Total Suspended Solids EPA 160.2 3 2 mg/L 01/14/97
#Anion Sample Prep. - Prep date  01/14/97
Sulfate EPA 300 7.1 0.5 mg/L 01/14/97
FWater Extrn for 0&G IR - Extrn Date  01/14/97
011 & Grease (IR) SM 6520C ND 0.5 mg/L 01/15/97

%D = Not detected at or above the reporting 1imit

* - Value at or above reporting Timit
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Ch ain~6f Custody Number):.mv

i
:

SECOR chain-of Custody Record

Field Office: 5/1 cEPAMERTD

[_]jAdditional deccuments are anached and are a part of this Record.

(753 Teibulz, Foro |

)‘E(f

Job Name: §mm,¢/}rc:e// SURFACE, L INTesl

Address:
qpb@‘?/’)(m F/’ C?é/?/‘) Z/’Q’O/‘)z Location: 64‘)/‘) /97/4)@
(CrAVELns CopaJTy
Project § _FDC1F - ask # : {rplysis Request
Project Managey,__ &5 it L/HLKE L : - § ET
v W ' «© . < Al ¥
Laboratory o N 0o g @ g 3 % o
Turnaround Time ___1 DAY $\ 8 T le |, B3 W g }- 8
k%?oagé’ﬁ%g e 5
7 Y IRE|EE 2|3 < 3 %
Sampler's Nameéf?ﬂélﬁ-ﬂ/?ﬂﬁﬂ/’(/q Q§ g %é o 58 8’% gc 28 & | & \Q §
P Szl z180|lea| se w0 AA'N) .
Sampler’s Signature g ?’u" 2 g §§ 58 —§§ % ??g i~ %.\, Cemments/ zg
Sample 1D Date | Time Matrix FRF& F |<3|S8|I3 &3 - instructions
Sempis #3_ | lsha Los| 1) X 2% X| X Abfe 7 poytiash |3
AT
M gee cbased cot dor
Yev oot per PSS, B
ey | Ao
AN
Spacial Instructions/Comments; Relinquisheg by: _ Receiyed by: . Sample Receipt
Signy: A Sign %M_@L&& Total no. of containers: | 3
ﬁ‘?ﬁ/wé CALL / /v/ﬁ% DATA - Prin ' Print L/CHARD C. CA/AL Chain of custody seals
Company _E6C02 . Company Jetor Recd.in good conditionfceld:
-ai-’o CA(<0 L MAS% /\)f\-A Time __;J_______.,}Z DateMZ__ Time _.S. &5_ Date ///;/7¥ Confarms to tecord:
Relinquished by: @:C;@__/’:fééx_ Receivedby: £ A8 _
As Soon) As AVATLARLS |son W ' Client .
oo , Print . ,
) ) q I(D - él-}-g{ "QI lﬂ O Company %wfe P Company /f"l_é/ Client Coal/az.wg 9/
m g1 - LHE 50572 Time %Dateéﬂ}%ﬁ_ﬂ- Time /.30 Date /4Z§z Client Phone: - ?'0
8EO0R GUSTREC Rav. 1/ 7
pate: _ /1 (31 PF Page 2 o &
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SECOR
SAMPLE ID: SAMPLE #3 DATE SAMPLED: 01/13/97
AEN LAB NO: 9701115-01 DATE RECEIVED: 01/14/97
AEN WORK ORDER: 9701115 REPORT DATE: 01/21/97
CLIENT PROJ. ID: 7D017-001-04
METHOD/ REPORTING DATE

ANALYTE CAS# RESULT LIMIT UNITS ANALYZED
#Digestion, Metals by GFAA  EPA 3020 Prep Date 01/15/97
#Digestion. Metals by ICP EPA 3010 - Prep Date 01/15/97
Iron EPA 6010 0.16 0.05 mg/L 01/16/97
Priority Pollutant Metals

Ag Silver - EPA 6010 ND 0.005 mg/L 01/16/97
As Arsenic EPA 7060 0.17 0.002 myg/L 01/16/97
Be Reryllium EPA 6010 ND 0.002 mg/l. 01/16/97
Cd Cadmium EPA 6010 ND 0.005 mg/L 01/16/97
Cr Chromium EPA 6010 ND 0.01 mg/L 01/16/97
Cu Copper EPA 6010 ND 0.01 mg/L 01/16/97
Hg Mercury EPA 7470 ND 0.0002 mg/L 01/15/97
Ni Nickel EPA 6010 ND 0.01 mg/L 01/16/97
Pb l.ead EPA 6010 ND 0.04 mg/L 01/16/97
Sb Antimony EPA 6010 ND 0.02 mg/L 01/16/97
Se Selenium EPA 7740 ND 0.004 mg/L 01/16/97
T Thallium EPA 6010 ND 0.05 mg/L 01/16/97
in Zinc CPA 6010 ND 0.01 mg/t 01/16/97
ND = Not detected at or above the reporting limit

I}

* = Value at or above reporting limit




*JAN-24-87 FR].16:28 AEN CALIFORNIA ~FAX NO. 5108300256 P. 03/03

JaN 25 97 ©3:50PM AMERICAN ENV NETLORK pP.ee

= AMERICAN EXVIRCNMENTAL NMETWORK 11 Esst Olive Road Pensacola, Plorida 32514 (504) 4£74-1001

{0) Page 1
Date 24-Jan-97

VPRELIMINARY RESULTS ONLY - SINGLE®

Acgession: 701281

Clieat: AMERICAN ENVIRONMENTAL NHTWORK (Ca), INC.

Pto%ec: Number : 9701116

Project Name: 7D017~001-04

Project Locaticon: N/S

Tesat: TOTAL ORGANIC HALIDES IN WATBR

Sample Number:001 Dry Wedght &:(N/a Client Sample ID:SAMPLE #3
Parameter: Onits: Resultyg:  Rprt Lmts: o]}
TOTAL ORGANIC HALIDES MG/l 0.02 . 0.01
ANALYST INITIALG KL
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Chain-of Custody Number: 270 /15~

SECOR Chain-of Custody Record

(_JjAdditional documents are attached, and are a part of this Record.

“leld Office: §A(mme_u*r‘c';"
dddress:

P b,ﬁrrg.fl_

SecrapenTo (A ABgIS- 40y

Job Name: ___ITORMWATER, /5UEFM6 LOATER

Location: _@A)/AJ e

CALAseAS CouniTy

roject § _ADONF -00[ - QY Task #

Analysis Request

>(0ject Manager [iti. LlncEl - T (
sboratory __PEX— ogl 12 | |z le] sl
urnaround Time . r K ~ |y a3 155 \:\ £
, Slos Els 12310 1688 £ 8
g.}éi}?%g cals 1299 g 8
sampter's Name E?%}é : |5g/0g|2e|eligl 7 |22] o
sampler's Signatur o 152185 588|828 531 38(25 S |22 . 3
G lasleg! & 199|531 35 5%] 28 2985 Comments/ 2
Sample ID [ Dals | Time Matix | T |FRE8| F (26388 abjad P - Instiuctions
smpre .3 |13z Jios| L) KM Stodoed 74T |2
of 7 Dy s |
aclal Instructions/Comments: Receiétzrby' T Sample Receipl
Sign CJ‘W\‘Z C. @M Total ro.of containers: | 2
C()E_ Print _K( C’fgf@g{) C. C’H 145 Chain of custody seals:
Company ~ ‘ « | Company ECUR — Rec'd. in goad condition/cold:
Time 5,85 [H_ Datel@ i Time _ 520 (o Date {[I3[5F Conforms 1o rscord:
Relinquished by: RLC- 15 Fed X | Received by: £A6
Sigw Sign . ' ___|Cllent
Print PAN Licser n i Lol s piogters | A
el l .
Company = ELOR | Company__Aen Client Contact:
Time & 521: Date /ZQZ%?" Time _/0:30___ Date Qﬂ?i Client Phone:
CUSTREC Rev. W95 7
Date: _/ 143 1 % Pace 7/ ot 7-

85:p1 InL L6-Te-Nl
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APPENDIX C

X-RAY DIFFRACTION PATTERNS
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1425 6 6.38 ©
XY HA SCALE
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peak search data for RAROROCK.FIY
randy rock (1/14/97)
Target - CUK

0-Space  2Theta  Iat Back
20.674287  4.27¢ 310 275
4. 066606 21.855 . 123 275
3.861497 23.031 499 275
3.461122 25.739 203 275
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3.222237 27.683 281 275
3.113108 28.674 160 275
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LJ26840 53.028 B4 - 45

STR ZT END 2T

2.64
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8. b4

DE GAIN TIiHE . COUNTS
J9g 2 2.088 43
IN/DEG CHART WAVELERGTH AREA 1M BXG2T
1.08 OFF CUK

Int-Back Rel Int PStart Pend  Area  FHNH
35 16 .20 §.44 0.0 0.000
-152 6 21.76 .22.04 0.0 0.000
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-24 13 27.4¢ 28.04 0.0 0.000
=115 B 28.40 28.68 0.0 0.000
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2643 26 44,24 !45.00 0.0 0.000
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