Battle Mountain Resources, Inc
PO Box 310
San Luis, CO 81152-0310

April 15, 2013

Ms. Loretta Pineda

Division Director . 7z &
Division of Reclamation, Mining and Safety %};,i” )6 ;7@&@ y 7
1313 Sherman Street, Suite 215 Yoo O
Denver, CO 80203 &@gff@i
a4

Re:  Costilla County Request for Investigation
of San Luis Mine Lined Tailings Facility

Dear Ms. Pineda:

We have reviewed the February 26, 2013 letter from John C. McClure and Edwin
J. Lobto on behalf of the Board of County Commissioners of Costilla County and the
Costilla County Conservancy District (collectively, “the County”) to Ms. Loretta E.
Pineda, re: Costilla County/BMRI — storage of poor quality water. That letter asserts that
use of the lined tailings facility (“L.TF”) at the San Luis Mine for water management
putposes poses a threat to cornmunity water supply wells, and requests the Division of
Reclamation, Mining and Safety (“DRMS”) to investigate water management practices at
the San Luis Mine. We understand that DRMS is completing an investigation in
response to that request. Battle Mountain Resources, Inc. (“BMRI”) is providing the
following information for DRMS’s consideration during its investigation.

This is not the first time that the County’s attorneys have raised unfounded claims
concerning potential risks associated with water management at the LT¥. In 2007, BMRI
filed a water rights case seeking approval of a water right change and augmentation plan
related to waters historically used for irrigation at the Salazar Ranch (No. 07CW42). The
County, represented by Messrs. McClure and Lobato, objected to that proposal, and
argued that the LTF may leak and contaminate downstream waters, including waters at
the Salazar Ranch that BMRI proposed to use for augmentation. Following the objector’s
presentation of its case during several days of trial in December 2012, the District Judge
for Water Division No. 3 found “there is no evidence before the Court to suggest that
such a leak or a spill from the Lined Tailings Facility is likely or probable; or in terms of
the burden of proof, there is no evidence that it is more probably true than not that such a
leak or spill will occur.” See Reporter’s Transcript, Volume ITI of III, Case No.
2007CW42, December 13, 2012, appended as Attachment 1, pp. 497-498.

The County attorneys’ letter and their accompanying memorandum (collectively,
“the McClure Letter””) contain several misstatements, and raise essentially the same
arguments that the Court found to be unsubstantiated. Although the authors speculate
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about potential future water quality issues related to the LTF, they fail to include any
evidence that adverse conditions have resulted or could reasonably be expected to result
from water management practices at the LTF.

This letter is not intended to address every inaccuracy in the McClure letter.
Rather, BMRI’s objective is to provide an overview of facts necessary for an accurate
understanding of the LTF operations and DRMS’s comprehensive regulation of that
facility. BMRI would be happy to provide any additional information that may assist
DRMS in completing its investigation of water management practices at the San Luis
Mine.

1. Brief History of the Permitting and Operation of the San Luis Mine LTF

The permitting process for the LTF was extensive and rigorous. DRMS originally
issued the San Luis Project Reclamation Permit in 1988 (Permit No. M-88-112). The
construction and operation of the LTF was permitted via Permit Amendment 1, which the
Mined Land Reclamation Board (“MLRB”) approved in January 1990. There were
multiple rounds of DRMS Adequacy Comments and Battle Mountain Adequacy
Responses. Many agencies were involved, and the pubic was engaged throughout the
review process, culminating in a January 25, 1990 hearing before the MLRB (“MLRB™),
which is memorialized in a more than 300-page transcript. See ML.RB hearing transcript
excerpt (January 25, 1990), appended as Attachment 2.

At pages 18 through 25 of that hearing transcript, Mr. Steve Renner of the DRMS
(then known as the Mined Land Reclamation Division) detailed the extensive chain of
events comprising the adequacy process leading up to the hearing. At that hearing,
DRMS determined that BMRI had met the requirements of the Mined Land Reclamation
Act and the implementing regulations, and recommended that the MLRB approve the
Permit Amendment. Id. at 25. The MLRB approved the Permit Amendment on January
25, 1990, following the hearing. See Letter from Steven G. Renner to A. Walter Wise of
Battle Mountain re: MLRB approval of Permit Amendment (January 31, 1990), appended
as Attachment 3. ' '

Active mining and milling ended at the San Luis Mine in 1996, and subsequent
site activities have focused on closure and reclamation of the site. In response to water
quality issues associated with the backfilled West Pit, BMRI developed Technical
Revision No. 26 (TR-26) in March 1999, which established a water management program
to pump and treat waters from the pit and various wells to prevent outflow from the West
Pit. Later in 1999, DRMS (then known as the Division of Minerals and Geology)
approved the transfer of water pumped from the West Pit to the LTF to enhance
evaporative loss of the West Pit water. See DRMS approval documentation (July -
November 1999), appended as Attachment 4. In December 2000, the Colorado
Department of Public Health and the Environment issued BMRI a Colorado Discharge
Permit System Permit authorizing the discharge of treated West Pit water from the San
Luis Mine waste water treatment plant (Permit No. CP-0045675).



Water from the West Pit has been successfully managed through use of the LTF
and water treatment plant since 2000. As predicted in TR-26, the backfilled West Pit
materials have been rinsed such that the current West Pit ground water quality is the same
as existed pre-mining. See Memorandum from Harry Posey to Bruce Humphries, re:
Review: “Analysis of Pre-mining water quality in the vicinity of the West Pit”
(September 14, 2005), appended as Attachment 5. Although the West Pit water is at pre-
mining background quality, it continues to be treated to meet applicable state surface
water quality standards prior to discharge.

2. Design of the LTF and Collection Pond System

The LTF is an important part of the current San Luis Mine water management
system. The McClure letter incorrectly states that the LTF and collection pond system
was not designed to contain water and thus, should not be utilized in connection with
water management at the Mine. While implicitly acknowledging that there has been no
adverse water quality impact associated with the LTF, that letter speculates that, at some
time in the future, water could leak from the LTE. To the contrary, given the design of
the LTF and collection pond, and current safety measures in place, use of the LTF for
managing West Pit waters is protective of down-gradient waters.

The record of DRMS’ comprehensive review and permitting of the LTF
documents that the LTF and collection pond system was designed to receive and contain
water, and in volumes substantially greater than are currently being managed in the LTF.
During the 1990 MLRB Hearing for Permit Amendment 1, SRK Consulting described
the substantial volumes of slurry water that would be sent to the LTF. See Attachment 2,
MLRB Hearing Transcript, pp. 66-67. As approved by the MLRB and DRMS, Permit
Amendment 1 included a water balance analysis, which projected that over 100 acre-feet
of slurry would be discharged to the LTF each month. Conservatively applying the
projected tailings density of 50 percent, this equates to more than 600 acre-feet per year
of water being discharged to the LTF during milling operations. See Appendix K to
Permit Amendment, Water Balance, appended as Attachment 6. That water balance also
projected that there would be a free-water pond on the surface of the deposited tailings.
1d. See also Excerpts of Exhibit D to Permit Amendment 1, Mine Plan, p. D-21,
appended as Attachment 7 The LTF and collection pond system was designed and
constructed to be a closed circuit, zero discharge facility that would contain those
substantial volumes of water. See Attachment 7, Mine Plan, p. D-18.

In contrast to the large volumes of water discharged to the LTF during milling
operations, water deliveries to the LTF in the past nine years have ranged from 20.77
acre-feet to 164.91 acre-feet per year. See Excerpts from October 2008 and October 2011
monthly augmentation accounting reports to Division of Water Resources, line labeled
“Tailings Meter,” appended as Attachment 8. Consistent with the substantial reduction in
annual water deliveries since completion of milling, a comparison of an aerial photograph
from September 23, 1994 during mining, to a more recent June 30, 2011 aerial
photograph shows that the open water surface on the LTF is much smaller now than it
was during mining/milling operations-—approximately 17 acres vs. 45 acres. See Free



Water Surface at Lined Tailings Facility During and Post-Mining, appended as
Attachment 9. In short, significantly more water was stored in the LTF during mining
and milling operations than during the post-mining reclamation phase.

To contain the substantial volume of slurry water discharged to the LTF, the LTF
base area was originally conditioned by compacting the subsoil to a permeability of
approximately 10™ centimeters per second, and installing a 40-mil very low density
polyethylene (VLDPE) synthetic liner on top of the compacted subsoil, with selected
areas being lined with a 60-mil high-density polyethylene (HDPE) synthetic liner in areas
with continued exposure or potentially high hydraulic heads. See Attachment 2, MLRB
hearing transcript, p. 46; Letter from Allen Sorenson, Mined Land Reclamation Division,
to Larry Oehler, MLRB, p. 2 (April 14, 1992), appended as Attachment 10. On top of the
synthetic liner, there is a drainage blanket consisting of both cobbles and a pipe network
to facilitate the drainage of tailings liquids into this underdrain system. The underdrain
piping then runs through the embankment and into the collection pond.

The collection pond itself is a double-lined facility, with an upper liner of 60-mil
HDPE and a lower liner of 40-mil VLDPE. See Attachment 2, MLRB hearing transcript,
p. 48; Attachment 7, Mine Plan, p. D-38. Between these two liners is a gravel blanket
that serves to collect any water that could potentially penetrate the upper liner. A
pumpback system is installed within this gravel layer so that minimal hydraulic head is
allowed to build on the lower liner, thereby keeping all of the fluids in the collection
pond contained within the system. In fact, this design is consistent with the EPA’s
recommended method of hazardous liquid storage (40 CFR Part 264, Subpart K).

The substantial volume of tailings that were deposited into the LTF during milling
operations adds yet another low permeable layer that further reduces the potentlal for
seegage from the LTF. Those tailings are projected to have a permeability of 10% to
10™ c/sec. See Attachment 2, MLRB Hearing Transcript, p. 67. As shown on the aerial
photographs appended as Attachment 9, the free water within the LTF 1s surrounded by a
several hundred-feet thick layer of low-permeability tailings.

Not only was the LTF and collection pond system designed to contain fluids
associated with the mining and milling operations, the system was also designed to
control potential flood events. See Attachment 2, MLRB Hearing Transcript, p. 48,
Attachment 7, Mine Plan, p. D-20. A diversion ditch system exists along the east and
south side of the LTF, which is designed to route the 100-year, 24-hour storm event
around the LTF and then deliver the water back to the natural channel downstream of the
collection pond. See Attachment 2, MLRB hearing transcript, p. 50. In addition, the LTF
embankment is designed to capture the probable maximum flood (“PMF”) from the
limited area inside the diversion ditch. As an extra measure of safety, in the event of a
precipitation event that exceeds the 100-year, 24-hour storm event, the LTF is designed
with additional capacity to retain any additional runoff between the 100-year storm and
the PMF should the diversion ditch overtop into the LTF. /d. These stormwater control
structures are inspected semi-annually, and an annual inspection report is submitted to the
Colorado Department of Public Health and Environment.



Similarly, the collection pond has a diversion ditch that will divert water around
the collection pond from storm events up to the 100-year, 24-hour storm for the entire
upgradient area of the collection pond (the north, east, and south sides of the collection
pond). In addition, the collection pond is designed not only to hold the water that is being
drained from the tailings facility, but also to hold the expected runoff within the
collection pond area from the 100-year, 24-hour storm event. See Attachment 7, Mine
Plan, pp. D-38 to D-39.

In summary, the MClure letter’s allegation that the LTF and collection pond were
not designed to store water is incorrect. The LTF and collection pond were designed and
constructed to contain substantially more free liquids than are currently being stored
during the post-mining reclamation phase, and to handle additional waters from a
maximum modeled storm event.

3. Additional Protective Measures Related to the LTF

While the LTF and collection pond system was designed to contain substantially
greater volumes of water than are currently being managed, BMRI has also installed an
extensive monitoring well network in both the unsaturated and saturated zones down
gradient of these facilities to serve as an early detection system in the unlikely event there
is an excursion of fluids from that system. Moreover, BMRI will be implementing a dam
safety inspection plan to provide a further measure of assurance that the LTF will
continue to effectively function as designed.

A. Monitoring System

Since its construction, BMRI has been required to monitor water quality
downgradient of the LTF and collection pond system to ensure that the system remains
protective of downgradient water resources. Those monitoring requirements were
specified in BMRI’s first water augmentation plan decree in Case No. 89CW32 and in
several Technical Revisions to the DRMS Permit. The current post-mining monitoring
requirements at the San Luis Mine site have been cataloged and summanzed in Technical
Revision 32. See Technical Revision 32, appended as Attachment 11, Table 1-1,
Summary of Surface and Ground Water Monitoring at the San Luis Mine.

The ground water quality monitoring system for the LTF and collection pond
consists of a network of monitoring wells and lysimeters. The location and construction
of that network, along with the historic sampling results, are described in a recent
memorandum prepared by Lytle Water Solutions, LLC. See Memorandum from Bruce
A. Lytle to Larry Fiske, re: Design and Operation of the Monitoring System Network at
the Lined Tailings Facility and Collection Pond (April 9, 2013), appended as Attachment
12. As described therein, eight monitoring wells located immediately downgradient of
the LTF and collection pond have been completed in various horizons of the Santa Fe
Formation, which underlays those facilities. Those wells were located specifically to
detect any fluid movement through either the saturated or unsaturated zones that would
be indicative of a potential excursion of fluids from the LTF and collection pond system.
Both water level and water quality data collected from those monitoring wells
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demonstrate that there has not been any measurable seepage of waters from the LTF and
collection pond system. Id. at 2.

In addition to the monitoring wells, six lysimeters (three pairs) were installed in
the vicinity of the collection pond at various depths to actively collect water samples
from the unsaturated zone of the Santa Fe Formation. /d. Sampling results since the
early 1990s confirm that there has been no unsaturated flow in the vicinity of the
lysimeters, which further demonstrates that there has been no measurable release of
waters from the LTF and collection pond system. /d. at 2-3.

The monitoring wells and lysimeters monitor the saturated and unsaturated zones
of the Santa Fe Formation, from 22 to 213 feet. This network provides an effective early
warning system in the unlikely event there ever is a release of water from the L.TF and
collection pond system. Id. at 3-4. Given the nature of the underlying formation and the
location of these monitoring facilities, a release from the L'TF and collection pond system
would be detected long before there would be even a potential for impacts to down-
gradient water supplies, and would allow ample time for developing any appropriate
response actions. Id. at 4.

As summarized in TR-32, substantial additional monitoring is required at the
following components of the LTF: (1) water quality at the tailings pond also known as
supernatant pond, pursuant to Technical Revisions 6, 7, 10, 15, 31, and 32; (2) collection
pond water volume pursuant to Technical Revisions 6, 15, and 32, and collection pond
water quality pursuant to Technical Revisions 6, 15, 31, and 32; (3) leak detection system
water volume pursuant to Technical Revisions 4, 6, 31, and 32, and leak detection system
water quality pursuant to Technical Revisions 6, 31, and 32; and (4) piezometers water
volume and water quality pursuant to Technical Revisions 6, 23, and 32. See Attachment
11, Technical Revision 32, Table 1-1. That monitoring provides further information to
ensure that the LTF and collection pond continue to function as designed.

B. Tailings Dam Safety Inspection and Reporting Program

On March 13, 2013, BMRI submitted for DRMS approval Technical Revision 33
to the Permit (TR-33) establishing a Tailings Dam Safety Inspection and Reporting
Program for the LTF. The Inspection Program includes a comprehensive review of the
structural stability of the tailings dam and the hydraulic capacity of the associated flood
diversion systems, and will identify any maintenance measures necessary to ensure the
integrity of the water management system. This Inspection Program includes annual
reviews of piezometric and other monitoring data to evaluate pore pressures within the
dam, the seepage collection underdrain system and groundwater levels in the dam
foundation below the liner to confirm that the LTF remains stable and protective of the
environment. Quarterly inspections of the LTF and associated water management
facilities will also be conducted to further ensure there are no operational issues.

The Dam Safety Inspection and Reporting Program also identifies several
potential actions that may be taken in response to various inspection findings to further
ensure that the integrity of the LTF is maintained. This Program will be implemented in
conjunction with all of the existing monitoring requirements outlined in TR-32, including

6



monitoring and reporting at lysimeters, monitoring wells, the leak detection system and
the LTF underdrain.

We hope that the information provided with this letter is useful in completing
DRMS’s ongoing inspection of the LTF, and addressing the issues raised in the McClure
letter. We believe that the design of the LTF, the permitting process and the monttoring
data all demonstrate that the LTF is functioning in a manner that protects down-gradient
waters. BMRI’s ongoing monitoring and inspection programs will ensure that the LTF
operations remain protective. We would be happy to provide any additional information
to assist DRMS’s review.

Respectfully,

Lawrence E. Fiske
Director Legacy Sites Closure and Reclamation
Newmont Mining Corporation

cc:  Wallace H. Erickson (CDRMS)
Scott Hardt (TW&H)(e)(w/o attachments)
Jim Witwer (TRMW&F)(e)(w/o attachments)
Nancy Lipson (Newmont)(e)(w/o attachments)
Julio Madrid (Newmont)(e){w/o attachments)
Steve Carmo (BMRI)(e)(w/o attachments)
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The trial in this matter comtinued on

Thursday, December 13, 2012, before the HONORABLE

PATTIE P. SWIFT; Water Judge within and for the

" 12%h Judicial Distxict, State of.Colo;ado.
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1 MORNING SESSYON, THURSDAY, DECEMBER 13, 20.12

00:00:08 2 - {The court reconvened at approximately
0o:00::t3 3| 10:25 a.m., and tﬁé following prcceedinéé were
00:00:23 4] had:} -
op:41:32 5 : "THE COURT: iWe”ll go back on the record
00:41:335 6] this morming. This is 2007 CW 42, In the Mattex
00:41:38 7 of the Application of Battle Mountain Gold ==
5¢4n44 81 Battle Mountain Resources, Inc., excuée me.
00:41:49 9 At the conclusion of Costilla County's
00:41:51 10|  case yesterday afternoon, Battle Mountain asked
00:43:54 11 | this Court to rule on Battle Mouﬁtain‘s chjections
00:41:57 12} to the admission of evidence cbncefning water
00:42:00 13] quality and, specifically, evidence concerning how
00:42:04 léo'Bﬁttle'Mpﬁntain manages water in the Lined

po:42:09 15 Taiiings ?acility, the ;TF;

00:42:11 16 Battle Mountain argued that none of this
00:42:15 171 evidence is:relevaht to the Court's decision-bn;
00:42:17 18 the matter thaf is actually before ﬁhe Court in
oo:42:19 19 this‘casé; that is, whether to approve Battle
B0:42:22 25 Mountéin‘s reéuest te change the use:of the
oo:4z2:24 21 Saiazar'Ranch water rights and to approve the’
00:42:28 22| request to allow those water righfs to serve ag
omqmﬁL 23} replacement water in the augmeqtation plan
00:42:35 24| previously appraved_in Case No. 99 CW 57.

25§ . The evidence before the Court on this

»
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understood what I was talking about. Coﬁnsél may

~this?” But I'm going to go ahead and read to you

gold mine in 1936, Battle Mountain began

or theVColoradd Department.of‘Pubiic Health and

poiﬁt is as follows. .And I apologize; Y actually
thought there would probably be more people from
the -community in the audience; and I kind of wrote

this decision, in part, to make sure that people
say, "Boy, Judge, why are you going into all of

what I have.

After gold mining ceased at the San Luis

reclamation of the site. In the late 1330s, there
was a release of poor guality water from thg West
Pit into the Rito Seco. ‘
This .release of poor quality'water

occﬁrred and wowld continue to occcur to this day
if tﬁere were no remediation, becausé the mining-
operation pierced what has.been called the éreenl
cla& layer that had previously-stopped~the.poor
gquality water from traveling to the Rito Seco.

‘ To ;emediate this problem, one or~both of
the ;egulatﬁry agencies overseeing Battle
Mountain's reclamation‘efforts:-that~is, the

Colorado Division of Reclamation and Mining.Safety]

Environment, ordered Battle Mountaid to drill and
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discharged intc the Rito Seco.
.is brine, wh;ch is water that contamns the

coricentrated form. Battle Mountain pumps the

pump wéter'from wells in the West Pi£ to lower the
water table so that that poor gquality water would
not flow into the Rito Seco. Case No. 99 CW 57
approved -that pLan'for augmentation that éilowed
this out~d£~prioxitg pumping te occur.

Part of-fhe reclamation and remediation
plan requirédeatth Mouﬂtain to construct a
reverse 6smcsis water treatment facility to treat
thisrwater..‘Frem 2003 to 2010,.Ba£t1e Mountain
pumped all of the West Pit water to the reverse

oswosis'plant where the water was treated and then
A by-product of the reverse osmosis plant
contaminants removed from the West Pit water in =&

brine through a pipe to a lined tailings facility,
where the brine -~ where the water evaporates.

The Léned Taiiings Facility was
constructed é£ the time the miﬁelbegan operations.
It is the location where the tailings, the. .
ma£erial left over from proceﬁsidg the ore to
remove the gold, were traﬁsported'in a slurry and
where the solid material'@ecghﬁed‘fr&m the slurry

and where those solids remain_tb this day.
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- Tailings Facility to store water and concerning

In.2011 aﬁd again in 2012, Battle
Mountain did not pump all of the‘Wgst Pit water’to_'
the reverse osmosis treatment fability. Ratherx,
in those two years, Battle Mountain pumped ove? a
hundred acre~feet of West Pit water directiy to
the-Lined Tailings Facility. Such water-is not'
treated to remove contaminants. Rather, it is
allowed tolevaporate, leaving the contaminants in
plaée in tﬁe'lining tailings facility with the
other mine tailings. V -

ﬁuring the last two day; of triéi,
Costilla County has presentea evidence, by way of
éross«examination and in their case in chiekf,
concerning their ‘lack of informaﬁion.about~tﬂe

construction and the suitability of the Lined

the ﬁossibiiity th;t a spill or a leak from the
Lined Tailipgs Fgcility would contaminate.
downst;eam watex rights,_including.the Salazar
ﬁaﬂch wat;r rights, wﬁich are parﬁ of the
replacement water included in the ﬁlantfor
augmeﬁtation in this case.
It is this evidence that Bgttle'Mdunfain

geekﬁ to exclq&e, Battle Méuﬁtain argues that.

this evidence .is irrelévant to the Court's
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_decision on the augmentation plan and the change

. having any tendency to make the existence of any

’Court must determine whether there will be

-sufficignt water available from the substitute

of water rights application.
In deciding this issue, the Court has
first considered the fact that the Colorado Rules

of Evidence define "relevant evidence™ as evidence

féct that is cf consegqguence to tﬁe determination
of the act;on rore probable or less probable than
it would be w;thout the evidence.

Under Colorado water law, the Couxt shall
approve .a change of water right and/or a plan for
augmentation ;f”such change or plan will not
injuriously affect the owner of Or persons
entitled to.use water under a vested water ;ight'
or a decreed copditioﬁal Wate:.riqht. Th;t is
CRS,.37-92-305(3) (&) .

In ruling on a plan for augmentation, the

water supply te replace ail outndf*pxiérity
depletions 'in time, place, and amount.

In addition, in determining whethex fo_
approve a plan for augmentation, the Coﬁrt must
decide whether the water to £e sﬁbstituted_will be

of the guality necessary to, gquote, meet the
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requiremehts for which the water of the senior
appropriafor has normally been 'used, unguote,
CRS,‘Sf-92-305(5). These are the only issues
béfore this Court in tﬁis augmentation plan and
cﬂange of water rights appiication.

The facts that are of consequence to this

Court's decision then are facts concerning the

amount of out—ofmpribrity depletions caused by the

"West Pit wells, the amount of historic conmsumptive

use of the Salazér Ranch water rights‘that are
available to replace those depletions, the
lbcatioﬁ of where that water can be. replaced in
the stream er aquifer, and whethér that wateg
produced by thé Salazar Ranch water-riéhts is of a
sufficienﬁ quality to meet 'the requirements of
senicr water userg.

| Costilla Coﬁnty has essentially conceded
that these facts haée-beeﬁ proved. Costilla

qunty, however} argues that éattle Mountain is

seeking permission from this Court concerning how

it disposes of poor quality water from the West

Pit and that, therefore, the evidence concerning
what Battle Mountain is doing at the Lined

Tailings Facility is relevant to this Court’s

‘decision. - . : .
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. Applicati&n'for Approval of a Plan for . .

. Augmentation, and I'm just going to guote from my

only water guality issue before a court in a

‘change in the protective provisiocns to whiech it

I previously reviewed what water guality
issueés this Court could properly decide in this

hpplication for Change of ¥Water Rights and

previous ruling. .
This is the conclusion: *"The Court

generally agrees with Battle Mountain that the

typicai case.in which an applicant seeks approval
of a plan—fof augmentation is whether the Wafer
being subétifu;ed is of auffiéien; guality to be
suitable fér thé use the senior water usefs
previously made of their water:

"In the current case, hqﬁever, becéuse of
the parties® previous agreements éonéerning
ﬁonitoring and remedliation of water quélity, the
Court has Jjurisdiction to regquire those tgzms to
bé included in the final decree in this case.

."ih'addition, the Court has jurisdiction
té review the water guality effects of Battle
Mountadin's maﬁaéément of watex tﬂat does not enter

the Rito Sevo only if Battle Mouyntain is seeking a

pxe?iously agreed in 89 CW 32 and 99 CW 37, as

-t
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to delete or change previous conditions from the

‘of the state and division enqlneers that no cxops

'beﬁweeﬁ'the parties.

,inciusion of thése terms does not give this Court

&hoae provisions ;pply tolthe management 9f such
water, or if Costilla Cqunty proves that there is
a.likelihood that such water will contaminate the
proposed fepl;cement.water.“

So under this ruling, there are two ways
in which ev1dence of water management in the Lined
Tailings: Fac111ty could be relevant to nmy

decision. First, if Battle ﬁountain were asking

péeviousvdecrees in the current decree, the Court
would have Lo determine whethex that_Wa§
appropriate. Here, however, B;ttie Mountain has:
agreed'to inélude all ?f the terms in the final
decree that weré'included in the'preﬁigus decrees.

Costilla .County polnts out that there are
terms in the proposed final decree that concern
how the West Pit water will be_managed, in

particular,. the new term includeé‘at the request
be grown on the Llned Tazllngs Facility. These
terms, however, are included as court enforceable

agreements between the parties .to settle disputes

As I said -in my written decisicn, the
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jurisdiction over water gquality issues generally;.

.4 way one or the other party now desires them to

' ¢concerning the means by which Battle Mountain -

rather, the Cpﬁrt bas ancillary jﬁrisdiction to
make sure .the partiésf‘previogs agreements dre not
undérmined by the terms of the current decree.
That does not make it appropriate for the
Couxrt to- add cthef nenstipulated water guality
terms to this ordex'or to make changes in the

prevlously agreed terms to clarify them to read in

read.

Since the Court will not be adding -
additional water quality provisions, gxcept any to

which the parties themselves agree, evidence

maﬁages water on the Lined Tailings Facility or
the wisdom of any -of those water management
ﬁrograms is irrelevant to this'éourt's decision.
Under my Rule‘SS{h} decision, I.also
determlned that there wgs another way in whlch
ev;dence of Battle Mountain's management of the
West Pit waters could be relevant to my_décision,
and that would be if‘Costilla Coupty prdved that
theére is a likeiihood that water stored in the
Lined Tailings Facility will contamiﬁate the

proposed replacement water.
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fquality of the replacement water provided undex

water .is a guestion for the Court in approving an

"arguing that it has compligd_witﬁ all of the

ﬁhat there have been no issuves.

Costilla County has argued that Battle
Mountain' s use of the Lined Tailings Fac1llty as
an alternate location for the disposal of poor
quality watexr could result in a spill of that
water, which could contaminaée the Rito Seco, tﬁus
contaminating the water avail;ble under the

Salazar Ranch water rights and thus impairiné the

the aﬁgmentation'plan;

Since the guality of the repiacement

augméntation plan, this evidence woulgd be relevant
if Costilla County has shown that it is likely
that the - waters in the Lined Tallings Facxllty
will centaminate the Salazar Ranch replacement

water supplles.

Battle Mountain disputed this claim
previous water quality monitoring reguirements andg

There is some evidence before this Court
ﬁhat if there'were:a spill or if theré were a leak
from thé Lined Tailings Facility, it would likely
travel to the Salazar Ranch location ah& conld

contaminate the Salaza:.Ranch wells; hqwéver,

—~—
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- water produced from the Salazar Ranch water rights

pumping of the West Pit wells. The evidence

rengineexrs who do not live below the tailings

there is no.evidence before the Court tg suggest
that such a leak or a spill from the Lined
Tailings Fagility is 1ikeiy or probable; or, in
terms of the buf@en'éf'proof, fhe}e is no evidence-
that it is more probably true than not that such a

leak or a spill will occur.

. The evidence before the'Court is that the

is of a sufficiently good gquality to properly

replace the out-of-priaority depletions caused by

before the Court does not establish tﬁgt any of
the other aﬁtivities of Battle Mountain are more
;ikely than not going to impair that water
guality. | .
- The Court's finding on this point is not
intended to diminish the serious concerns that
were presented to this Counrt.  This éourt must
agree with Céstilla Countg'é frustration in-nét
héving more information abou£ the consfructi@n and
appropiiateness of the Lined Tailings -Facllity as
a water storage facility. N

i

It is easy enough for lawyers and

facility to tell this Court, as well as Costilla
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-for this Court's rulings.

"has no investigatory powers. The Court must wait

‘establish a likelihood that the Lined Tailings

.disposal of poor gquality water in the Lined

Coun;y citizgns and cfficiais, "Don't worry. It
will all be okay.  We're deing everything we'zre
réquire& to do." All of us have lived long enough
to be‘aware of numercus instances arcund the

count:ry in which. such assurances proved not to be

reliable.

The Court heard Mr. Gallegos' testimony
concerning his prior predictions of harm having

come true, but such predictions cannot be a basis

Furthermore, this Court is not an

administrative or regulatory body:; and the Court

for disputes to be brought to it, and then it must
rule on the evidence it has before it. And the

evidence before The ‘Court at this time_does not

Facility will leak and cause contamination of the
Salazar Ranch water rights.
Thus, the evidence before the Court does

not show a connection between Battle Mountain's

Tailings'faﬁility and the guality of the .
replacement water to be provided under the

augmenfation plan; and sq‘evidence concerning the
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.augméntation plan proceeding.

'impoundé water, then it méy_be.that the division

wisdom.of tge disposal of poor guality ?ater in
the Lined Tgilings.Facility is not felévant te any
decision that this Court has to make in this. case.
During érguments'yesteiday,.the -
Suggestion was made that this Court should
exercise some authority over the Line@ Tailings
‘Facility because it is an undecreed water storage
facility. -The issué ©of whether the Lined Tailings
Facility should ﬁave.a watér decree is not before

this Court and this chaﬁge of water rights and

If the Lined Tailings Facility is, in

fact, a reservoir or is created by a dam that

engineer should be regulating it pursuant to
CR$,-3?~87f101, et seq. Such a regulatory.
fun&tion belongs éo‘tﬁe state and-division
‘engineers. They can investigate the.situation,

and they can také'regulatory action.

As I said before, however, the-Court must
wait for a-dispute'po be brought to the Court; and
the -Court's rullngs are confined to_éhe matters at
issue in the dispute before it.

| éefore‘ﬁe is the guestion of approval of

‘a plaﬂ for augmentation and a change of water
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‘approeve Lined Tailings Facility for water storage.

_application and hasn't said anything to the

“time.

Facility.

-as I said in my written ruling, if Battle Mountain

rights. There is no reguest before the Court to
The division engineer has looked at the

applicant about a need to request such a waterx
sﬁorage fight, and there is noa injunctive
proqeeding before me asking me to order that the
Lined Tallings Facility_nét be used for water

storage. It ILs not an issue before me at this

Yesterday, the argument was also made
that Battle Mountain is viclating prior decrees in
this case by the way in which it is disposing of

the West Pit waters in the Liged Taiiingé

As I said yesterday -- o©r as I

guestioned ==~ I guess, as I implied.yesterday, and

is violating;thqsa prior deqr;eg, that is a matterx
that can be brought to thé'Cohrt's attenpion in an
injunctive-éroceediﬁg;'bﬁt that is not #ﬁat’I héve
before me. This is not a proceeding for an
injunction, | -

And, as I said, this Court is not a

regulatory agency that can determine whether
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"Battle Mpudtain(s operation of the Lined Tailings

water, not how the Lined Tailings PFPacility is

 used.

.proposed decree. To the extent that there is new

Eacili£§ and the use of that facilgty'to eQaporate
larger qu@nfities of water complies or does not
qbﬁply with the reclamation-plan iﬁ.thié case.

The only issué before this Court concerns

the right to use water and to change the use of

It appears that Battle Mountain has
agreed to include all of the terms from the

pievious decrees in the current stipulated

language proposed that would change the prior
Stipulations in the prior decrees, then I will
consider those Ergumené;_in ruliné on the‘actual
ianguage to be inclided in the final decree.

There vas some argument yesterday thart
some 0f the wording actually'changés~What the
prior decree&lércéided; and dertainiy, I think,
that's an appropriate matter to be brought'tg,tﬁis
Court’'s attentién in determining what figai
langunage will be approved. - And so T wiil.allow
the parfies to argue thése 1anguage-issu;s before
I issue a final ruling énd aec:ée, bu; thbse

language issues don't have to &o with -- the




- 01
a1z
OL:
0l1:
01z

T 01:

01

01

01

ol

1}

3
013

O1:

01

o1:
01;
01z
0L:
c}:
0i:
01:

81:

01:

op:18

00:21
00:%4
20131
d0:33

00:36

:00:41

:60:43

po:46

:00D:50

10O: 52

DD: 54
pe: 59

01:02

104

01207
01:-10
G1:13
01:16
D}&IB
01:25

01:28

01:32

01:01:36

Dl:40

18

o An

‘10

i1

1z

- 14

15
16
17
i8
19
20
21
22
23
24

25

17

‘the change of water rights; therefore, this

‘that says that. Counsel can proposd something to

Conrt's not going to be deciding the wisdom 6ﬁ how
the Lined Tailings Facility is used in making
decisions on those langunage qﬁestions. .

Also, the argument was maae.yesterdaf
that; if the Court approves:the decree in this
caseq.the Court will in some way be éppioving
Battle Mountain's choice in how it is ménaging tﬁe
West Pit waters and how it's transporting watexs.
to the Lined Tailings Facility at this time; and I
want to make clear théﬁ, f?om tﬁis Court's
perspective, any ruling on the deécree in this case
is not an approval of-tﬁat mechanism of dealing
with the West Pit waters, |

I'm specifically‘finding by wﬁat I™m
ordexinq right this very minufe that the way in
which the Lined f?iling; Facility is managed 1is
not an issue for this Couft or not- relevant to

this Court's decision on the augmentation plan orx

Court's decision cannot approve that method of
dealing with the West Pit waters. And I will

include a specific provision im the final decrees

;He Court, and I will include that in the decree.

S50 I am generaily granting Battle
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. poof guality West Pit water in the Lined

Mountain's request thait evidence presented

concerning the wisdom or advisability of disposing

Treatment -- I'm sorry, in the Lined Tailings
Facility ﬁr the abilityvof the Lined Tadilings
Facility adeguately to store that water --— that
those issues are not relevant to any guestion
before this Court and; therefore, will not be
consideréd by the Court in any decision.

I'm not striking the. evidence that such
wétex has beeﬁ transported to‘the Lined Tailings
Facility or the amount of such water that has béén
trahsportéd or the fact that a canola crop was
grown in the Lined Tailings Facility in 2011, éo
Eﬂat's the Court’s.ru;ing.

 MR. LOBATO: Thank yoeu, Your Honor.

THE COURT: Mr. Witwer, then, are’ you
ready to proceed with ydur rebuttal?

MR. WITWER: {Could I have just one moment
to éonfer% Your Hoenor, inm light of the zruling? -

| THE COﬁRT: You may. - You may-’

_(There was a brief pause in thé
p}oceedings at this time.) '

THE COQOURT: Ali right. gr.'Wityer,.“

'MR. WITWER: Thank you, Your Hono;. I
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‘opinion, and we can talk in 2 moment about next

ény rebuttal case,

the Court’s November 14 rullng, txying to look

. through ‘the online database at the Colorado

.the Court has heard about today And had the

appreciate the Court's analysis and'tendering the -

steps. I think in light of the Court's ruling,

Battle Mountain probab;y does not intend te put on

IAyould like to . offer a fe; thoughts on
some of the items in the Court's ruling. One,
given the concerns about information exchange,
et cetera, et cetera, I think wé have .discussed
Ehat this property =-- it Qag 15 yeaxé ‘ago or more
that miniﬁg cea§ed on the property, and a lot of
the issues in the ldng perﬁit amendment and
technical revisions-gr9cess are, at least, lost to
the memories of any current Battle Mountain
em910y§es.

Tﬁe coﬁpany was bought by it; current
owner iﬁ,'I believe ig was, ZﬁO;, long after
miﬁing had aeésed and it's been lengexr since. We

have spent consmderable tlme in recent tlme, since

-

bivision of Mining, Reclamation and Safety, to

unearth additional documents,-other than the one

Court made a dlfferent rullng w1th respact to the
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- to say, &s a practical matter -- this morning with

water that was going on the tailings ddzing mining

iikelihood standard, the Court would have been
offered those documents in evidence today.

We have shared those documents -1 want

counsel for both parties. And I would hppe that,
to the extent their clients and this Court remain
frustrated, that that p}offer, a lot of work in a
pretty c;unky online database of probably_ﬁuﬁdreds
of fhougands of pages of deocuments, will provide
some comfort that, in fact, a number of the issues

concérning flood water safety and the amouant of

and how it Qas‘designed to take éllsof that water
versué what is there 7~jthat additional comfort
can be provided to a community tﬁat‘there's no-
dispute, as Battle Mountain has num@fous empléyges
who live downstream and downgradient of this.sane
community in tﬁe-town of San Luis. One could
point out tﬁat'they'reknot goling to do anything to
themselves and their families any more than anyone
else.

.But those are-legitimafg concerns; and
those are concerns that info£mation from tﬁose
files that we believe we shared with the opposérs

today, we would hope, would have some beneficial
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further'discussions or in front of other Fforums:

"time and the difficulty in retrieving things

' going.to come up in this case, as 1t turns out.

. to the Court's ruling. I think the Court

effect, regardless of whether those issues are

brought before this Court or, informally, in -

but -that it is certainly not the company's intent.

Despite the fact of the long passage of

répidly - becagse a lot of the tailings
impounﬁment issues gid not - come u@ in this case
gﬁtil O;ﬁpb;r -~ that we wogld hope that we made a
good Eaith effort té‘try tq provide some

information, regardless of the fact .that it's not

I would point out one item with respect

suggested that the préperty-might be a reservoir
and,‘theréfcre, subiect to state engineaf
jurisdiction over that. -

'Thaf issue has-been specificalry
addressed in the 1989 CW 32 decree in paragraph 47
cf that decree. ThHis is Exhibit 8;'paragraph'4?
of.that decree on page 46. It states, in the
Conclusions of Law, "The tailings disposal
facility and collectién pond are exémpt ffom ihe
Rules and‘Regulgtions For Dam Safetf and Dam

Construction.™ ' And there’s a citation, inciuding
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to the 37-87 statute, but also to the rules oFf the

jurisdiction of this Court to enter this Decree,”

jurisdiction of this Court to enter a decree is

" from dam safety jurisdiction by one agency; but

‘been all of this time and where, you know, large

state engineer.

And it'continues, "The absgsence 6Ff such

approval . din any event does not affect. the

and that was the augmentation plan.

I thisk the Court's rationale is sound
ratiohéle, which is, in any event; this is a
chﬁngercase and an éugmenta;ion pién case, wherein
iszsues like that wouldﬁ}t come up and'so, I think;

consistent with the prior finding that the

not affected by that exemption.

And the practical matter is it's exempt

those issues in the impoundmant; from cradle .to
grave, the regulation of that facility, really

remains consigned to the DRMS'agency, where it has

volunes of-documan%s included with permit
émendgents and over 30 technical revisions, which
are also very voiuminous, rest.. -

.I guess the only thlng I Wauld finally
say, and I know I. reiterated this. last nlght, is

if the Court knows today that there are additional
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testimony from Mr, Lytle on engineering matters,

.guick comments, just.in response to Mr. Witwer.

-documents that were produced today -- and we

0f reciamation that apparently wbn't end, is two

.expressed yesterday about the manner and use of-

praovisions, either as a result of its ruling or as
a result of things that were not directly
addressed in the case concexning the proposed

decree, wheIE1n it would be usefual to hear

we certainly offer him to the Court; but

otherwise, we don't intend to put on a rebuttal

case.
’ 7

THE COURT: All right. .Thank you. Well,
MR. MCCLURE: I just have a couple of
I'n all fairness.to his comment -about EheA

received these this mornirg, ba51cally, DRMS
records from the mining pexlod or premining
perlod. In terms of those giving us additional
éomfort, we . disagree with that. It really
dbgsn‘t. ' ‘ -

What occurred dﬁring the mining period

and what 1s occurring now, in an extended period
different matters; and our concerns were, I thlnk,

that Llned-Tailings Faqility now.
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don't think-that's occurred. We have been trying

‘take unlimited waters, quantitiéé-cf poor quality

trying to access and retrieve information about

And, in terms of good faith efforts to

provide information, I -- in all due respect, I

to get'informafion in discovery; and at every
stage, we have been thwarted.

And, if there was 'a good faith effoft,
then'#e would hopé th&se good faith efforts would
ﬁanifest themselves in addressing this issté

where, apparently, they are contending they can

water, .up to t@e Lined Tailiﬁgs Facility. We just
feel that act%ons'speak‘louder than words.

MR. LOBATO: May I? Just one quick
comment.- Your Henor, as Mr. Witwer indicatedf
tfying to aécess ﬁnformation from the fiies of
PRMS, the elactfonic files of DRMS, is a

moenumental chore. I've spent countless hours

this strﬁcture; %nd it*s a real challenge,

‘i Qill.say bne'thing. In my
investigation, I found thaé in 1992.the emp;oyeeg
at DRMS had writﬁen some correspondence with the
mine where.DRMS challenged the_imperme#bility of
that liner and qute that‘mine and said,-“foq

overstated the.impermgability. The information
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of that engineer at DRMS, there was a real

.pursué it where we have to pursue it. Thank you.

provided by your eﬁgineeriﬁg firmh by the
Geptechnicél firm, is inaccuréte. We want_a
response teo this. We want a response to this
finding."
. And in all of ﬁy éfforts, I c;uld never
find ‘a responseé that was provided by SRK; wherein
the DRMS stated to SRK or to Battle Mountain, “For
every foot of water on this liner, you dimiqish
;ﬁe imperméability of £hi$ liner sighificantlf.“

. .We heard yesterday that, at a minimum,.
there was 5 feet of water that is piped in there

and piped cut of there every year: in the opinion

guestion of the viability of that liner.

We‘ve yét -~ we've mever, in any of. the
disﬁovery,“received any info?mation about the
iﬁperméability of that iiner; and to the extent

that we congider it a real safety”concern, we'll

THE COURT: Thank yoﬁ, Mr. Loﬁatb. Since
then there 1s noé going to bé any rébuttal
evidence, I think that what would be most useful
for me.would be either written-closings. 

I've got a p:oposeé éecree; and-I think,

based on what I've just done as far as the oral




01:15:21

01:15723

T D1:15:26

01:15;30
01-15:34
01:15:36
01:15:39
01:15:41
01;15:43
01:15:48

G1:15:50

01:15:55

01:15:57
Ul:IE:Gi
01:16:02
D1:16:05
D1:16:08

01:16:11

L 01:16:13

01:16:16
01:16:18

01:;36:20

0i:16:24

01:16:28

01:16:31

10
11

12

13

14
15
it
17

18

i9 |

20
21
22
23

24

25

26

-opportunity to the ~- to Costilla County, to

that you think would make it the same as the prior

|. £finding concerning Battle Mountain's management of

.as that? .Does anybody want to make some other

ruling of the Court, I think the issﬁe remaining
is whether there are specific provisions in that
proposed final decree that Costilla County “
believes change thé provisidns that were included
in the prior decrees Eecause, as I've said over
and over again, the Court's going to;?equire thqt
those same provisions be.in ;here;

And sc that's what I'd like to give the

provide me in written form discussion of what
terms you think should -- are not the same as what

were in the prior decrees and propoéed language

decrees.

Alsc, prepose the language that I said‘I

would include that the Court was not making a

the water; that‘the Couxt's not finding it's
appropriate oxr not, The Ceourt simply is notl
decid;ng-thgt. That's not before the Court.

I think that that's what is necessary to
finish this up. BAnd I den't think I need énything‘

other than that. Is there any disagreement.as far

argument to me beyond thdt?
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~need td respond to that?

" Thursday, vou can file your —-- any response; and

then I"1l give Costilla County seven days to file

indicate that the Court was méking -~ was not
authoiiziqg any pakpicular practice of water
managemént, and it would - does the Court have
some language that it is ‘going to draft that's
going ﬁo inclﬁde that?-

THE COURT: I'm aékingiyoh to propose it
to me. '

MR. LOBATO: Okay.

THE COURT: ~And them I'll decide. No, I
don*t have any specific. |

MR. LOBATO: Thank you. .

THE COURT: : So then we want a response

time for Battle Mountain. How much time do you

MR.- WITWER: Sometime arcund the end of
the month.
THE COURT: $o a couple of weeks. That's

fine then. So by the 31st of January, which is a -

any reply to that. That-would he by ihe 7th of
February. And then I will issue a decree after
that. Mr. Wi;w;rl

| MR. WITWEﬁg This is just,-frgnkly, in -

aid of the task before the‘garties. Obviously, it
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IN RE:

APPLICATICN OF BATTLE MOUNTAIN RESOURCES, INC,, IN
COSTILLA COUNTY.

A b o T S A AT e i o e S uw—q»—»u*—wnﬂtwnnm&ﬁm—qp'dn - R

PURSUANT TO NOTICE to all parties in
interest, tha tbove~-entitled pmatter came on for
public hearing before the Mined Land Reclanation
Board on Janusry 25, 1820, at 1313 Sherman Street,
Denver, Colorado.

BOARD MEMBERS PRESENT:

Terry O’Connor, Chair
James Cooley, Acting Chalr
Dennis Donala
Chris Jouglas
Mike Entz H
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as a mill facility, Approximately one half of the
ore was to be processed in the heap lesch and the
other half of the ore was to be pProcesged within the
mill, which consisted of a carbonm in leach ana
flotation mill circuit.

The CIL and flotation tailings, the nill
tailings were to be combined with other waste rook
materials and deposited in an area known as the
south waste rock disposal area.

The heap leach facility would be
operated for approximately seven Years and would
undergo detoxification and ultimate reclamation by
grading, top soiling angd re-vegetation.

We are -~ we have been Processing an
amendment te the original permit. This amendment
calls for the deletion of the heap leach facility
and, instead, would process all the ore mined from
the two pits through a carbon in leach or CIL-type
circuit, which you can essentially envision as the
cyanide operation encleosed within a number cf vatsg,
The vats are located within a mill facility.

Battle Mountain Resources, during their
presentation, will give you much more detail as to
the processing and how the process works and what

the advantages they feel are for this type of

AGREN, BLANDO & BILLINGS
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process,

The cyanide within the tailings -- ang

. there will be cyanide used in the process ~« the

cyanide within the tallings will be volatilized, at
leagt partially within the mill, and the tailings
wiil then be stored in a2 managed thin layer
deposition tailings disposal area, which is located
at the general location of the previously approved
heap leach facility.

I will just go through a chronoclogy of
what has occurred there since October 10 of 1989 and
how the Division’s review process has procaeedad and
how we have incorporated obiectors and various
parties into the review process,

On October 10 of 19#9, Battle Mountain
Resources submitted an amendment to the application,
as I previously described, and on the 20th of
Gctober the Division found that the application
amendment was complete, and that would be the filing
date.

on the 7th of Novemher we received some
interest from a party, Ms. Nora Jacguez, who acgquired
a copy of the application from our office at that
time, Also on the 7th of November we notified

Mr. Neil Cohen, whe has previously represented the

AGREN, BLANDO & BILLINGS
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Costilla County Committee on'Environmental Soundness,
that we were in raceipt of the application, and
noticed him as to when the close of the public
comment periocd was,

7 On the 27th of November we received
comments from the Division of Wildlife, as reguired
by the Mined Land Reclamation Act, and detailed
their concerns, which essentially consisted of
whether fencing would or would not be provided
arcund any ponds which contain potentially toxic
materials and what waterfowl mitigation measures
were proposed by the company.

During the period December 1 through
Decamber 13, we received approximately 21 letters of
objection to the amendment. These letters of
okjection raised various issues, which varied from
socicecononic impacts to Costilla County and
San Luis, as well as technical concerns about the
amendment application.

We have forwarded at various tines, upon
receipt of these letters, to both the company and to
the Board, copies of each of these letters of
obiection.

At the Decenber 14, 1289, Board meeting,

the Board heard a request for formal public hearing

AGREN, BLANDO & BILLINGS
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and then set the matter for the January Board
meeting, a formal public hearing that we are
conducting today,

On the 18th of December the Board issued
a prehearing order which detailed the objactives and
dates te be accomplished by the Division, by the
objectors, and by Battle Mountain Resources, and
this was set out so that an orderly proceeding could
be conducted from that point in time until today,
which woeuld facilitate the sxchange of information
to all intereasted people.

On December 15th we noticed all
objectors of the January hearing. ©On the 18th we
forwarded te all the objectors the prehearing order.

Also on that date, the 18th of Decenmber,
the Division concluded its review of the amendment
application and we igssued our preliminary adeguacy
review. And the preliminary adegquacy review
consists of approximately 52 questions, comments and
concerns which were generatead during our review of
the amendment application. We forwarded coples of
the adequacy review to Battle Mountain Resources as
well as all cobjectors.

On December 21, the Division and Battle

Mountain met in the Division offices to discuss ang

AGREN, BLANDC & BILLINGS
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clarify our adequacy comments and concerns.

On the 26th of Decamber, as required by
the Act, we arranged for publication of notice of
the public hearing in twe newspapers, one in Alamosa
and one at San Luis.

On Dacsmbar 27th we receivad
correspondence from the Colorado Historical Society
which stated that the core zone in San Luis Culebra
Historic Division will not be affected by the permit
amendment.,

On the 5th day of January of this year,
the Division and Battle Mountain once again met to
discuss specific aspects of the adeqguacy document.
Battle Mountain Resources at that time submitted
initial tailings geochemical data to the Division
for its review..

on January Sth and the 8th we forwarded
te the Board regquaests for party status, which I
believe there were five reguests for party status.

On the 9th of January wé issued a ~- the
Division issued a tentative list of issues to be
considered at the public hearing today.

Also on the 9th, Battle Mountain
Resources responded to the Division’s adegquacy

concerns.

AGREN, BLANDO & BILLINGS
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On the 10th of January, Battle Mountain
submitted proof of publication and proof of
notification to &djacent landowners, also a
reguirement of the Act.

On the 1éth of January the Division and
Battle Mountain met to discuss the Battle Hountain
Tésponse to our adequacy concerns and to discuss
further potential guestions and concerns that we had
generated by our review of their response.

on the 16th of January we also received
4 response to the Battle Mountain response to our
adequacy review from the Costilla County Conmittee
for Environmental Soundnessg and Joe Gallegos,

Cn the 18th of January the DPivision,
Battle Mountain and the parties exchanged lists of
witnesses and evidence to be used at today’s
hearing.

Also on the 18th, Battle Mountain
submitted to the Division for further review,
additional information which was to be -- which
addressed the concerns, questions and comments we
discussed at our January 16th meeting.

On the 18th of January, Battle Mountain
pProvided more information which would clarify the

points raised in the January l8th submittal.

AGREN, BLANDO & BILLINGS
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On the 19th of January the Division
isgsued its recommendation to the Board in regard to
the amendment application.

On January 23, Battle Mountain submitted
2 prehearing statement to the Board. I was just
given more copies of that and if the Board does not
have those copies, I will certainly pass those down,
and take one if you need one.

On the 24th of January, Battle Mountain
submitted additional rsclamation cost estimate
information to the Division for review and analysis.

And then on the 25th of January, Battle
Mountain submitted additional commitments to the
Division regarding monitoring to occur at the
tailings facility.

$o since October 20th, the £iling date
of the amendment application, the Division has
reviewed the amendment application, we have raviewed
all objections received pertaining teo the amendment
application, we have compiled a list of guestions,
comments and concerns which we believe were
respensive not only to our technical concerns, but
2also to the reslevant concepts contained in the
letters of objection we received in December, we

reviewed four responses from Battle Mountain

AGREN, BLANDO & BILLINGS
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Resources to our adequacy concerns, we have met with
Battle Mountain now four different times to discuss
technical imsues, concerns about the project.

We have resviewed all of the information
submitted to date in light of the requirements of
the Act and the rules and regulations. Our review
©f all the information submitted in the context of
the requirements of the Act and the rules and
regulations would indicate that Battle Hountain has
met the reguirements of the Act and the rules and
regulations.

So with that in mind, the Division woulgd
recommend to the Board approval of the amendnent
application with a financial warranty established in
the amount of $3,345,500,

UNIDENTIFIED PERSON: Three milliion
what?

MR. RENNER: $3,345,500. That’s for the
l1ife == that’s for the entire mining operation.

UNIDENTIFIED PERSON: How is that
changed from the existing financial warranty?

MR. RENNER: It went up by approximately
== it went up by approximately $45%,000.

UNIDENTIFIED PERSON: Okay.

THE CHAIRMAN: Other guestions? Are

AGREN, BLANDC & BILLINGS
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The dispesal area has R0 % components

that I want to touch briefly an. The-first

component is the tailings delivery and distributien

system. . That is a line coming from the mill
facilities and it wili be connected te a spigot line

that runs arnund the entira perimetar of the

. tailings disposal area.

In the iuitiax staqes there will be two
disposal arsas and the - spigotting will be done
slightly differently. That’s. bacause you are at ghg
bottom of the valiey‘ ¥ou don’t have as long a -

beach slape to work with, s¢ you have to do things 2

flittle bit differently.

Eventually, the ceﬁtar bern will be

covered with tailings and there wiil be one 1arge

tailzngs ‘Tacility, 2The tailings area, as I
indicated before, is lined.. Tt’s iined with'é

composite liner system consisting of a compacted

subseil, compactethc 10 o the minus & aéntiﬁéters“

' par secand paxmaability and a 40 mill very low

dansity polyethylene synhhetia 1iner‘.
‘ " In add;hion as you plaqe tha tailzngs,
the tailinga will” also aonsalidate and compact. And

the testing that we have xun on the thlings

indigates that the tallings are expeéte& to compaet

| AGREN, BLANDO & BIDLINGS -.



mms.:'mu:.tsumw

10

1
12
13
14
15
16

17
18,

‘200

.22
22

.23
24 .
25

4T

.to somewhere on tha ordar of 1o to the minusg 5 or

i0 ta the minus 6 canﬁzmeters per secand .
permaabilxties.

Thera are two enbaniments associatad
with this. 1nitia11y and then the larger amhankment
will -« the larger écwnstream embankment will be the

_&mbanxnent that will be in place for the life of the

faciiity,’ Phose exbankments will be built. using
£111 availabie on-site and thay are built with the

. drainage hlankets to pronote drainage through the
: enbankments,

These embankments are not dams and they
ara not designe& to ;mpcund'watar. Thay are

design&d to allow water tc drain through tham to

‘achieve the cansoli&atlon and dewatering of the

tailings thaﬁ you want to achieve in this process.

Thare is an internal water collaction

systen associated with the tailings. That Vi1l .-

" that alsu is aeaigned to ebhance taaling, dEWaterzng

and reduca the head. That. is designed to be

) effectxva throughout the life, but will serve . its
-primary function during .the initial stages of

deposztian when. the tailinqs are be;ng depcsited
right on top of the liner, .
' ' . That is a d?ainagé blanket canaistiné of

. AGREN, BLANDO & BILLINGS .
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cobbles and a pipe natwqfk, and the pipe network,
this-ﬁits abOVe the liner, and it rumns Ehrouéh the
embanknent and into a ¢011ectlon pond systewm. The -
collaction pond system and the ditch that- leads tc
the collaatmnn pond system are alsc both liped '
facilitiea. The ecellection pond is double-linad.
wzth Lan upper ixner of 60 miil EDPE and a lower
liner of 40 will, very loW'density polyethylena.

. ‘ Phe ccllecticn pond has been designed
based on the drainage layex; ¢apacity 9f tha ‘
drainage layer to trangmit flows te the collaction
pond and ‘& 100-year, 24whour design storm ko hnld
$.4 millicn gallens of water.

From the collection pond, thers will be ‘

2 pump and pumpuhack system. whzch will pump the

-_watar from the aclla¢t3¢n pond back up te the

ﬁailinga facility, The tailanqs facility will have
2 freé.wate; pool unnﬁop af it which ﬁill,ailow
raclamation af the waﬁér‘from the taiiings te ba -
recycled back through the mill to minimize tha
amaﬁnt of makeup water neaded in the systen.

__.;t's a closed system and you are
ccnstagél?;técyéliﬁg'éhé same water back into the

.mili”and'than]cnt-ihto'theftaiiings £a¢;litys

In addition, there are diversidn ditches

~AGREN, BLANDO & BYLLINGS
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that is not inyolved in the processing.

UNIDENTIFIED PERSON: Did you say that
the embankment goes up as the tailings increases
over time at other stages?

MS. BALDRIGE: Rob will anaswer this in a
minute, but I didn’t cover that. The ambankment is
built in one stage initially and then thesre are two
raises to that initial stage.

UNIDENTIFIED PERSON: How does the liner
system work into that?

UNIDENTIFIED PERSON: (Inaudible),

MS. BALDRIGE: No, because you want it
to drain. There a drainage blanket on the upstrean
slope. Underneath the embankment systenr is lined.
The whole valley bottom would be lined, but not
either of the embankment faces,

Rob will get into more specifics on the
design.

{Inaudible.)

MS. BALDRIGE: The diversion system, as
I indicated before, is designed for the 100~year,
24~hour storm. However, there is an extra measure
of safety bullt inte this project because, should a
storm greater than a l100~year, 24-hour occur anéd the

ditch overtops and the water runs into the tailings

AGREN, BLANDO & BILLINGS
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disposal &r@a, that disposal area is designed to
handle the probable maximum precipitation at alil
times during the 1ife of the operation.

Rob will discuss the stability analysis
for the tailings embankment. That stability
analysis was performed on the smbankments ang the
subsequent raises to the embankments and indicates
acceptable factors of safety under both statie angd
pseudostatic conditions.

Very briefly, I'm going to touch on
several other aspects of the project that have
changed slightly.

A water scurce has been obtained for the
project. I‘ll go intoc more depth on that water
source in just a minute. The security for the
project will remain essentially the same as the
approved permit. I’ve already touched on the
cyanide, the secured cyanide storage area.

The tailings area will be fenced with a
standard 4~foot high barbed wire fence, four-strand
barbed wire fence. The collection area will be
fenced with a 7-foot high fence, primarily to
protect the liner from damage should any wildlife
get into the pong.

The levels of those cyanide and metals

AGREN, BLANDC & BILLINGS
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in the water that will be associated with this
facility are not considered to be toxic to wildlife
or to birds. The birds generally established
criteria for avian mortality based on cyanide is

S0 parts par million free cyanide and we are
anticipating less than 3.8 parts per million free
cyanide in this. So we are odds of magnitude less
than the avian mortality criteria.

I also want to point ocut that we have
amended the smergency respoense plan that was
presented in the approved permit. That plan has
been amended tp include the tailings facility and to
eliminate thae heap leach facility. The energency
response plan is designed to allow Battle Mountain
Gold flexibility to react on a case-by-case basis,
depending on the circumstances of any spill that
could occur on-gite.

I spocke on water rights earlier. We ~~
the Battle Mountain Gold will comply with the
condition of its approved reclamation permit that
requires it to obtain water rights and the legal
right to utilize these rights prior to leaching or
processing of any ore.

Since the approved permit was issued,

Battle Mountain has acquired adeguate water rights

AGREN, BLANDO & BILLINGS
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for the operation and they have prepared and filed a
temporary substitute supply plan and an augmentation
plan to adjudicate the use of its water rights. In
addition, they filed an application to adjudicate
nontributary groundwater located beneath the land
that they own.

Both of those are currently pending in
the State Engineer’s Office and the Division_a Water
Court in Alamosa,

Water monitoring for this project will
be very similar to what was approved in the original
application with the exception of reevaluation of
water monitoring in the ares of the tailings
facility.

Battle Mountain Gold has placed four
additional wells in the area of the tailings
facility. For those four additional wells, asg well
28 other wells and surface water monitoring in the
area of the tallings facility, they will comply with
the stipulation placed on the approved permit, That
stipulation requireg monthly monitoring of ground
and surface water in the vicinity of the heap leach
and quarterly reporting to the Mined Land
Reclamation Division. They will conply with that asz
it relates to the tailings facility.

AGREN, BLANDO & BILLINGS
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tailings go in thers ~- &% low a® possible, and 50
that after the phagses -- Phasa 1 is daveloped, we
gest to the point where both of thess cells are at
the same wlevation.

Now, Phase 1 embankment consgtruction
involves 90 faat of material placed in a embankment,
This is &ll natural on-site materials. As Anne
said, these nmaterials are not designed to be an
impermeable structure. They are designed to allow
drainage, horizontally and vertically, through the
enbankment to the ponds fyom the tailings
themselves,

The slurry Anne talkaa about, for the
reason of splitting the twe arsas in the initial
deposition area phase, is also use of on~site
naterials and is permeabls.

Phase 1 has approximately 3-1/2 to 4
Years'’ opsrating capacity. It has a total tonnage
capacity on the order of § to 7 million tens. Once
that operation has besn completed, prior %o that
thers will be an increase witn the two additional
stages which ars rated on the initisl 30 feet,
approximately. That provides total containment
capacity of batwaen 12-1/2 and 13 millien tons.

The discreta factors, discrete

AGREN, BLANDO & BILLINGS
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description of whst is actually handled in ¢he
impoundment hers, it’s best, I think, to talk about
what our liner or containment systen is., We did a
very extensive evaluation of what tha gubsoil and
substrate materials are on the proparty.

We have done material testing in ternms
of what is the permsability of the materials and
what the permeabilities that are available by
rewerking those materials on the site.

The drainage system should be considered
&s involving the tailings themselves. The tailings,
a3 Anne said, have ths ability to reduce the
permeakbility following depogition. From all our
taest programs,’we balieve that the permeability of
the material which is in direct contact with the
drainage member will be as low as 10 te the minus
6 centimeters per smecond. It will be equivalent to
1 foot per yasar.

So the tailings is in contact with the
drainage member itself and there are 3 faet of that
naterial where the drazinage network within it is to
the entire line systenm.

You can’t igners the tailings as having
& very positive propenant in reducing the potential

solution migration out of the hase of that tailings

AGREN, BLANDO & BILLINGS
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that is depositsd, which is then collected and
routed out of the system.

We are likely to uss a synthetic
membrane, very large polysthylens matsrial. It is
ideally suited to these situations in terms of
ability to stay and maintain its integrity through
operaticons and has the ability to withstand the
operating stresses of the layers that are going to
be applied to that lining systen.

Be that (inaudible) an arses that has
sufficient fine-grained materials to allow us to
rework and compact that material to a density which
will provide us a minimum of 10 o the minus 35
centimeters per secend,

Now, in terms of how the facility will
operate, as I mentionad, initial deposition will be
split bstween thoss two cells. Az the tailings
develop within these areas, and schematically shown
on this plan here are deposition points which will
allow us to £il1l out the base and plate over that
drainage member as quickly as we can.

From the first contact of those
(inazudible) to the drainage membayr, we are creating
a2 secondary line within the impoundment. as the

depogition continues, the rate of risze of these

AGREN, BLANDO & BILLINGS
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areas will decrease, so we have gufficient time as
zach layer {s placed to dry through natural
evaporative procassss, to desiccats, to reach
moisture condition which is balow that of
saturation, and #ssentially producs a dense, solid,
low parmeability stable tailing product.

As that procsss continues, we have
svaluated from our operations standpoint that we can
achisve approximately 50 percent of the area under
evaporative forces st all times. In ether words,
half will be under deposition, half will be drying
and desiccating.

We have an area where we have designed
to collect and allow recircling of the solutien
that’s associated with the tailings and have that
pumped back to the mill site.

On a water balancs standpoint, the
operation of this facility is continuously requiring
makeup supply. We can supply back approximately 400
of the 800 gallons a minute that are regqguired to
cperate and transport the slurry from here to here,

Our objective iz to isolate, as quickly
as we can, the free water pool from the basin of the
impoundment which has the drainage system and the

lining containment. as #oon as we replace tailings

AGREN, BLANDO & BILLINGS
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between the pond and the liner, we asgentially raise
that way and have it net in contasct with any of the
drainage netwerk, and i then becomes its own
isolated solution #lurry for racirculating to the
pend.
, Intensive design ebjectives we have,

as aAnne said, s number of tests that give us a
confidence level that we hava achieved a materia}
that has s dry density of about 90 pounds per cubic
foct, a material which hasg a permeability certainly
in contact with the drainage network of 10 to the
minus 6.

We will almo anticipate permeabilities
of the desiccated tailings between 10 to the minus 5
and 10 to the minus 6, ag I say, there is
sufficient capacity within the space to contain the
entire tailings Product that comes frop processing,

in terms of the reclamation scenario,
Anne talked about tha ability and affectability of
this procedure to allow usg to selsctively deposit
materials around the perimeter of the facility. as
ve deposit, it is seen there are a cycle -- opr a
circle of the tailings distribution system which
gees entirely around the facility,

To allow us to devalop # beach ares,

AGREN, BLANDO & BILLINGS
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STATE OF COLORADO

MINED LAND RECLAMATION DIVISION

Department of Natral Besources

1313 Snerman 5., Aoom 215
Denver. CO 80203

203 B56-3567

FAX. 303 832-B10€

Aoy Rome s,
Governgr

Frad B Banta,
Janua ry K3 ' 1830 Piwison Direcior

Mr. A, Walter Kise

Battle Mountain Resources &
333 Clay Street, 4Znd Floor ff
Houston, Texas 77002

RE: San Luis Proiect Permit Amendment {File M-88-112)
Dear Mr., Wise:

On January 25, 1990, the Mined Land Reclamation Board approved the Battle
Mountain Resources permit amendment.

The amount of financial warranty set by the Board for the amended osperation is
$3,345,500.00, The original perwit allowed for financial warranty submittal
in two phases. Phase one warranty in the amount of $2,052,000,00 was
submitted in the form of a letter of credit in 1889. The remaining
$1,248,300.00 was to have been submitted prior to commencement of phase two of
the operations. The approved amendment, at Exhibit E {reclamation plan} and
Exhibit L (reclamation cost estimate} does not discuss the phased approach to
submittal of financial warranty. Therefore, Battle Mountain Resources should
submit the entire $3,345,500.00 financial warranty as either an amendment to
the currently held letter of credit, or by supplying a new form of warranty.
The Mined Land Reclamation Act {C.R.S. 34-32-117(4){c}) allows the operator
sixty days from the hearing date to supply the additional financia) warranty.
I am enclosing a number of financial warranty forms for your use.

Piease contact me if you have any questions or comments,

Sincerely,

Steven §. Renner
Senjor Reclamation Specialist

SGR/scg

Enclosure{s)

cc: Bruce Humphries
Deborah Mulloy
Dean Massey

3648F
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July 26, 1999 o
""’-an

Of/m’:‘
Mr. Jim Billie
Division of Minerals and Geology
1313 Sherman Street, Room 215
Denver, Colerado 80203
Re: Battle Mountain Regourceg, Inc. - San Luls

DMG Permit No. M-B88-112
Dear Mr. Dillie:

BMRI would like to request approval to Eransport West Mine
backfill water from the evaporaticn pond to the tailings
impoundment. The water would be transported using a water
truck and would be applied to the reclaimed surface of the
tailings impoundment. This would help optimize our
evaporative loss of West Mine water,

If vou have guestions or concerns please feel free to contact

me ab 719-672-4122.
Bingerely,
%”IW’
Ron Zumwalt

cg:  Bill Lyle
Dan Robertson
File

ATTACHMENT 4
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STATE OF COLORADO

DIVISION OF MINERALS AND GEQLOGY

Department of Matural Resources '
1313 Shesman St., Roorn 255 A
Denver, Coloratu 50203 BiIViISION OF
Phong: (301] 866.3567 MINERALS
FAX: (307 832-8106 E—
) For GEOLOQGY
. Augest [6. 1999 Tour Cormempondsnce Fle RINING SAFETY
Mr Ron Zumwalt _ Bt Owens
i R Gewernor
Battle Mountain Resources Inc . c
reg £, Walcher
PO Box 310 Esncutve Directoe
San Luis CO 81152 ) Michael 8. Long

Dwvision Direcrar

Re: Approval to Tfansport Water from the Evaporation Pond to the Tailings Impoundment o
Erigate Vegelated Areas Within the Impoundment, San Luis Project, M-88-112

Dear Mr. Zumwalt:

The Division received and reviewed your July 28, 1999 request to transport water to the failings
impoundment to'be used for irrigation of the vegetated areas within the impoundment, As we
discussed, you will need 10 collect a sample from the evaporation pond and have it analyzed
before hauling any of the water to the tailings impoundmeant, You wiil need 1o send the lab
resuits to the Division as soon as you receive them. The only use of the water will be for the
approved specified purpose; to irrigate the vegetated areas and to allow enhanced evaporation to
occur.

You must keep a record of the amount of water (or loads) that s transported to the impoundment
and send a copy of the information 1o the Division after ransportation ceases in 1999.

" 1f you have any questions, please give me a call,

’ incerely, . /
hiias AR

James Dillie
Environmental Protection Specialist

cc: Michaci B. Long, DMG
H. Bruce Humphries, DMG
Iames Stevens, DMG
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SHEPHERD MILLER
RECEIVED
October 7, 1999 SMI #100267

-1 Mingrats & Geamgy

Mr. James Dillie

Colorado Division of Minerals & Geology
1313 Sherman, Room 215

Denver, Colorado 80203

Subject: West Pit Water Management at the San Luis Project

Dear Mr. Dillie:

Enclosed is a design drawing for the installation of a pipeline {rom the helding pond at the West
Pit Evaporation Area to the tailing pond at the San Luis Project in Costilla County, Colorado
prepared for Batile Mountain Resources, Inc (BMR1). The following is 2 summary of the design
details for the pipeline.

The pipeline will consist of 6-inch diameter HDPE SDR 17 pipe buried 4 minimum of 6 feet
below ground surface for frecze protection. The plan view and profile alignment of the pipeline
is shown on the altached drawing. A sel{~primer centrilugal pump (60 bp — Power Prime) will
pump water from the holding pond to the tailings pond at a discharge rate of approximately 250
gpm and a dynamic head of approximaiely 95 feet (40 psi). The pipeline will stub-out from the
existing pipe that feeds the existing evaporator blowers at the evaporation aren. The connection
will be configured so that the pipeline will drain back into the holding pond as shown on the
drawing. The pipeline is approximately 2.75 miles long with two relative low points and two
relative high points along the profilc as shown on the attached drawing.  An cmerpency drain
will be installed at the lowest point of the pipeline so that the pipeline can be drained into water
tucks if the necd ariscs. BMRI would notify the DMG prior to deaining the pipeline. Two
combination air/vacuum valves will be installed at the high points to alleviate pressure on the
pipe during filling and prevent collapse during draining. The pipeline will oparate only as a
backup for the water management systom,

If you have questions, please contact me at 970-223-9600 or Mr. Ron Zumwalt of BMRI at 719-
672-4122.

Envivennienial & Engineering Consultants

3801 Automation Way, Suire 100
Fore Collins, (20 80525
Phone: (970) 223-9600

Fax; {970) 223-7171
wwrw,shepmill.com
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STATE OF COLORADO

DHIVISION OF MINEZRALS AND GEOLOGY
Depanment of Naturak Resources

1313 Sherman 5t Room 2135
Denver, Colorads B0703
Phaune: {301 8661567

FAX, (303 8328306

November 2, 1999

Bill Lyle

Battle Mountain Resources Inc

PO Box 1627

Bautle Mountain NV 89820

Re: Partial Approval of TR-26, Pipelire Installation, San Luis Project, %8‘- 112

Dear Mr. Lyle:

DIVISION OF
MINERALS
&

OLOGY

E
ECLAMATION|
INING-SAFETY |

G
&
M

Ball Qweng
Cavernor

Girp E. Walcher
Executive Doecior

Michael B, Long
Drvrsion Drirecio

The Division completed its review of BMRT's submittal to install a new HDPE SDR 17 pipe
from the West pit to the tailings impoundment and does hereby approve the proposed submilral.

The old pipeline wilt remain buried purseant 10 the approved reclamation plan,

If you have any guestions, please give me a call.

Sincerely,
g X -
I
L{?ames Dillie

Environmental Protection Specialist

cc: James Stevens, DMG
Harry Posey, DMG
Lori Potter
Maria Mondragon-Valdez
Mike McGowan :
Dan Randolph
Don Helmer, WQCD
Dean Masscy
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CIVISION OF MINERALS AND GEGLOGY
Department of Meheral Resowrces

1311 Shacrnen St, Room 235
Denwet, Colorado 86203
Phane: {303) B&G-2557

EAY: (308) BI2B108

ALLLARATION TINING
IAPETY:C4INCS

. . Eif, Brend
Date: September 14, 2003 : . oo
. . Russell Geoege
Tor Bruce Homphriss / Extcistivs Direztor
4 4 4 Ranald W, Culmny
. arry , 7 ' Crivision Director
Fr'em‘ Har PQSE:}{ }- ' el Reseurcs Yessiae
RE: Raview: "Analyiis of Pre-mininig water quality in the vicloity of the West Pie™

Baitle Mouniain Besourceg Ing,, San Luls Project, M-1988-112; TR-26

The shove-captioned Techmical Memosendum {Tech Mamo), dated Javvary 3, 2004, wes submitied to the
Division on February 1, 2005, The Teeh Memo was pespared in msponse 1o outstanding issues related fo
TR-28, aamely, w answer whether West Pit water quahity, after nabog) flushing and irestment to remove

contaminants, has reached eithet & pre-mining or ambient groundwaier condition.

The project at hand was permitted in 1988, As part of the 2pplicstion, the company submitied a sat of

groimdwater quality information collected from exploration drill holes prior to the mine permit

application. The existence of such pre-mining baseline data is unusual for pemnits of his era.
xploration driil heles were miped out by the operation afier 1988,

“Ambient Groundwzter Quality” is defined in the Rules and Regulations at 1.1{5) as follows:
“Arnbient Groundwater Quality” for mining operations permitted prioy o January
31, 1994, ambient groundwater quality shail mean the guality of the groundwatar
al the mine site as of Janvary 31, 1994. For mining operations permitted on or
afler January 31, 1994, arsbient groundwater shall mean the quality of
groundwater at the time of submittal of the pennit application. In establishing
ambient groundwater quality, an Opsrator or Applicant shal) use avaiable or
collected groundwater data suffidient to characterize the site’s ambient
eroundwater quatity and submit such information in a form suitable to the Office.

Based on the Division’s procedures for establishing ambient conditions at other pre-1994 sites, the San
Luis Project duta sei provides » sound basts for determining pre-mining basaline, even though the acral
number of samples is less than that desired for a rigorous swtistical sesessment. Also, based on principles
of weathering and water-vock intevactions, it is Hicely they groundwater quality that exisied near the mine
while excavation was in prograss was mors degradsd than the groundwater cendition prior 1 mining,

The 2004 Tech Memo provides a synthesis of pre-mining and current West Pil water quatity. Rased on
this assesstnent, the Tech Memo condluded:
ey S - 3 Tead
Cursent backfill groundwater concenteations are equal or less than the pre-mining,
shaliow ground water chemistry in the bedrock aquifer. The concentration of TDS,
sulfare, iron, and manganese in the West Pit back 1l are statistically Tzzs than the
gverage pre-mining concetarons in the shailow badrock aquifer. Current fluscride

Office of Diiwee of Colorade
Mined Land Reciymation Adzive znd Inaciive Mies Gaologicul Suivey
ATTACHMENT 5
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concentration in the West Pit backfill is statisticaity indistinguishable frox] pre-
mising conditions” '
The parametors that raise regulatory questions are TDS, fluoride, suifate, menganese aud iron, I ths box

and whisker plots (figares 7, 8 and 9), it is visually evident that current water quality as it partains io iron,
rramganese, sulfate and TDS, are better today than in the pre-mining samples,

The piot for flugride does not provide the evidence, vigually, 1o support the Operator’s conclusions,
Rather, the Division, and the operator, tesoried to standaxd statistical technignes 1o evalnate the
distribution. of Auoride in the pre- and post-mining periods. The following Lable (in mg/L) compures the

resulis:

Fluoride Mean 8id Dev Mean ~ 1 std dev | Mean + 1 std dev
Pre-mining | 3717 0.873 2.844 ) 4,590
Cwrent | 4.149 1057 - 3.070 5,207

This verifies that the pre-mining and post-méning conditions for fivoride are statistically indistinguishable,
hased on an assessment of the distribation, and assuming the data are vormally distributed, Giventhe
tight rangs of the data in both the pr2- and post-mining dats sers, and the strong overlap at the ons
stendzard deviation level, there is littie statistical indieation for a shifl in the distiburion of fluoride
concerntrations.

s =

Based on the groundwatst 1egulations, and the conelusion that ambient groundwater gonditions have been
met, tae Division has no basis to require mitigation of grouwndwater quaiity.

When tha West Pit was backfilled, acid-gensrating backbl was placed in the pit first then coversd witha
variable thickness of non-acid generating sediments from the Rito Seco alluvium and’or Sanse Fe
Forraation. Solnbls acid salts that formed on. the waste rock when Bxposad above the water whle wenl
back intn solution upon seturation. In time, provided this rock remains sstureted, those salis were
removed by inconiing groundwater, and such groundwater was treated, Most of the acld-generating
backfill was ssturated by incoming groundwater and therefore bas been rinsed, reated, and discharged.
Similar backfill above the maintained water [evel bas not been rinsed as it has not been re-saturated. This
rock will continue 1o form acid salls at a rate commenswate with its exposure to aiv and water.

To aveid seepage Fom the West Pit fo the Rito Seco, the Operator bas maintained a water level in the pit
that is at or below the Rito Seco level Tt is presumed, based on an assessment of the backdil] mineralogy
submitied in earfier reports, that backfill for some several feet ebave the water level thet has not been
rinsed, wilt need to remain unsaturated; if current West Pif water quality is to abide. For this reason, it is
prudent to develop a systen to maintsin the carrent West Pit water level for the far fumre to preciude
seepage to the Rito Seeo and to maintaln current West Pit water qualizy. The proposed transmission of
West Pi1weater to the farm west of the raine yrovides a reasonable solution

Ce:  Allen Soronson
Jitn Finley, Telesto
Bill Lyle, Pheips Dodee
Cheryl Linden, AGO
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WATER BALANCE
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SAN LUIS PROJECT
DESCRIPTION OF TAILINGS IMPOUNDMENT WATER BALANCE SPREADSHEET COLUMNS

1. Year/Month - Self Explanatory
HYDROLOGICAL DATA

2. Precip. - Average monthly precipitation estimated for

. the site (inches).

3. Evap. - Average monthly shallow lake evaporation
estimated for the site (miles).

4. H20 Pool Area - Assumed surface area of water pool in
impoundment {acres).

5, Tailings Area - Estimated areal extent of tailing deposition
{acres).

INFLOWS
6. Runoff - Calculated monthly runoff inflow to water

pool based on Total catchment area, H20 Pool
area, Tailings area, Precip. and the
respective Runoff Coefficients {acre ft).

7. STurry - Calculated monthly inflow of water to
tailings pond used to transport the tailings
preduced in that month. Based on production
rate and slurry density (acre fi).

LOSSES

8.  Evap. - CalcuTated monthly evaporation from the water
' pool surface, Based on shallow Take
evaporation applied over the H20 Pool Area

(acre fi).




g. Evap. - Calculated monthly evaporation from the
active tailings surface. Based on pan
evaporation applied over one-half of the
Tails Area (acre ft).

10. Entrain - Calculated monthly water Lost to moisture
retention within the void spaces of the
deposited tailings. Based on production rate
and estimated entrained moisture content
which is fixed after year one (acre ft).

11, Return - Calculated monthly available free water to
return to mill. Based on a summation of
inflows and losses; not to exceed the slurry
requirement nor to deplete the water pool
below the minimum pool requirement (acre ft).

WATER BALANCE

12. % Return - Calculated percentage of return water vs.
required slurry water, i.e. Return/Slurry
(%). '

13. Net - Calculated Net balancing flow for the month.
Summation of 6-11 (acre ft).

14, Accum. - Calculated cumulative balancing flow,
Summation of 13 over time (acre ft}.

15. Water Pool Vol. - Calcutated monthly storage of free water in

the water pool. Based on Het water balance
and previous month Water Pool Vel. (acre ft).

16. Makeup - Calculated monthly required makeup volume
to supplement the return flow to supply
adequate water for slurry transport; 7+11
(acre ft).
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EXHIBIT D - BINE PLAN

Exhibit D of the approved San Luis permit is being amended to change
the method of ore beneficiation. The currently approved permit allows half
of the ore to be milled in a conventional mill circuit with. c¥anidation
of the concentrates and dry tailings disposal and the other half of the
ore to be subjected to leaching in a cyanide heap leach: This amendment
proposes to extract the gold from the ore through the use of a carbon in
leach circuit in the mill with disposal of the tailings through managed
thin Tayer deposition. This exhibit also addresses revisions to the mill
process description as a result of the change and revisions o three of
the waste rock disposal areas. The mining plan remains unchanged from the
approved permit and is therefore not discussed in this amendment. The
mining plan for the $an Luis Project can be found in Section D.2 of the
appraved permit.

0.1 Site Geology and Seismicit

The geology and seismicity of the site are as described in
Section D.1 of the approved permit. The pseudostatic coefficient
used in the reclaimed tailings disposal area configuration stability
calculations remains unchanged from the approved permit value of
0.08 g, however a more conservative coefficient of 0.15 ¢ has been
used to evaluate the stability of the tailings disposal area during
the operational period.

0.2 Mine Plan

The mine plan for the San Luis Project remains unchanged from
the plan approved in the permit and is as described in Section D.2

D-1
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D.6

The mil1 will be a cleosed circuit with backup systems to ensure that
no cyanide solutions will escape the mill. Mill facilities design
specifications will be submitted to the Division upon completion.
Cyanide will be stored in a secured area. The area will inciude a
concrete base with curbs to ensure containment in the event of a
spill. Cyanide will be shipped to the site in Flo-Bins. Flo-Bins are
specially designed, heavy metal containers used by DuPont for
shipment of sodium cyanide. Flo-Bins are accepted by the Department
of Transportation as a safe shipping container for cyanide. The Flo-
Bins are returnable and will not be disposed on site. Each Flo-Bin
is numbered and the numbers are tracked by DuPont to ensure that each
container is returned.

Tailings Disposal

D.6.1 General Design Concepts

The tailings from the mill circuit will be disposed in
a slurry form from the processing and treatment facilities.
The slurry will be delivered to the tailings disposal area by
pipeline using gravity and pumped delivery. The disposal system
has been designed as a ¢losed circuit, zero discharge facility.
The solid and liguid portions of the tailings will remain
contained within the facility. The proposed management of the
facility will alleviate the potential of a detrimental impact
to the surface water and groundwater of the project area and
vicinity. The facility is capable of containing up to and
including the probable maximum precipitation event during
operations. The disposal area will be constructed with a Yiner
system which has been chosen to provide containment and
collection of the tailings water..

The tailings will be deposited by spigotting around the
perimeter of the disposal area. The proposed method of
tailings deposition is the managed thin layer deposition
technique. This technique promotes deposition of thin layers

D-13




of tailings which are then allowed to dewater and consolidate
before the next layer of tailings is placed. The dewatered,
consolidated tailings will serve as a relatively impermeahle
layer for placement of the next 1ift of tailings. The thin
tayer deposition methad will also promote achievement of as
high an average tailings density as possible to make the best
use of the disposal area capacity, producing a low permeability
in the tailings and minimizing the amount of residual water
trapped within the tailings. By progressively changing the
portion of the perimeter at which deposition is performed, each
layer of tailings can undergo loss of entrained water from
evaporation. Approximately 50 percent of the disposal area will
be under deposition at any time, The remaining area will be
altowed to drain and dry by natural processes. By producing
2 relatively dense, solid tailings mass, reclamation upon mine
closure will be easier to achieve.

The site selected for tailings disposal is located
immediately south of the mill and support facilities in the
approximate area of the currently approved heap leach. The
tailings disposal site is shown on Figure C-1. The site is
located in an arreye tributary to Culebra Creek and is not
Tocated within the Rito Seco drainage.

The proposed tailings disposal facility will congist of
the following components:

I. A tailings delivery and distribution pipeiine and
associated pump station;

2+ A lined tailings -disposal area and associated
embankments;

3. A free water pool and water reclaim system from
the tailings disposal area to the mill including
intakes, pumps and pipelines;




4. An internal collection and drainage system to
enhance tailings dewatering and convey the water
through a lined ditch to a Tined collection pond
downstream of the dispesal site;

5. A lined collection pond and associated ditches
downstream of the tailings disposal area with a
pump and pipeline system for return of water to
the free water poel; and

6. A 100 year 24 hour stormwater diversion ditch
system around the tailings disposal area.

A main embankmept will be constructed te contain the
taitings solids as shown on Figure C-1. The main embankment
will consist of material which is permeable relative to the
tailings product. The drainage of water from the tailings intso
the embankment will promote consolidation of the tailings
adjacent to the embankment allewing construction of subsequent
raises. The tailings disposal area behind the main embankment
will be developed in two phases. Phase 1 will consist of two
disposal areas, referred to as the upper disposal area and
Tower disposal area, separated by a splitter embankment. The
splitter embankment is Tocated as shown on Figure C-3. By
splitting the disposal area into two segments during the
initial disposal period when the disposal area approximates
the valley floor and is at the narrowest point. the rate of
rise of each part of the disposal area can be minimized thereby
allowing the maximum amount of tailings conselidation to occur
between deposition of 1ifts., In order to operate each area of
tailings disposal during the Phase 1 operations, the volumes
of tailings deposited in each area will differ. On average
approximately 33 percent of the total tailings wolume will be
placed in the upper area with the remainder placed in the lower
area. In this manner the relative elevations of the two areas
will be equal at the end of Phase 1 operations.
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Phase 2 will consist of two raises to the main embankment
and creation of a single disposal area by deposition of the
tailings over the top of the spiitter embankment., A1l
embankment construction will be performed using native soils
as the construction material. The Phase 2 disposal area is
shown on Figure C-4.

A synthetic liner will be placed beneath the main
embankment and the entire tailings disposal area. Liner
placement will occur on a prepared foundation consisting of
fine-grained native soils which have been compacted to 95
percent maximum Proctor density. The liner material will be
a 40-mil very low density polyethylene (VLDPE). VLDPE is a
highly flexible and ultraviolet resistant liner material which
has demonstrated the ability to accommodate field conditions
such as settlement and conform to coarse grained materials
without puncture. The 1iner system has been designed to collect
water draining from the tailings and route this water to a
downgradient collection pond system.

The Tiner material beneath the disposal area and main
embankment will be covered with a drain layer of relatively
coarse-grained native soils to provide a drainage layer for
tailings dewatering. This ltayer will be two feet thick over
the entire disposal area. A network of 4, 6, 8 and 10-inch
diameter perforated ADS pipe will be placed in the drain layer
to facilitate drainage.

Tailings deposition will be performed using managed
thin-1ift deposition. Tailings will be sﬁigetted peripherally
around the disposal area to allow free water drainage toward
the center adjacent to the splitter embankment in the Phase
1 operations and the center of the disposal area in Phase 2
operations. Two free water pools will be created in Phase 1
white during Phase 2 the two pools will be combined into one
pool.

D
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Dewatering of the tatlings will occur through two
methods, underdrainage into a drain Tayer over the liner and
through the main embankment to a lined collection pond, and
evaporation and water reclaim from the free water pool on top
of the tailings for reuse in the mill. Water within the
drainage layer will be directed to a lined collection ditch
at the downstream toe of the embankment. The ditch will route
flows to a collection pond located downgradient of the main
embankment. Because of the potential for centinuous high
hydraulic heads, the pond will be double-Tined with a Teak
detection layer between the Tiners. From the double-lined
storage pond, water will be recycled to the free water pool
in the tailings disposal area using an automatic pump and
pipeline system. The designs for the drainage layer are
discussed in detail in Section 0.6.5.2. The collection pond
is discussed in detail in Section D.6.5.4,

Two diversion systems around the southern and eastern
end of the disposal area have been designed to safely conduct
the calculated fiows from the 100-yr recurrence interval, 24-
hr duration storm event. The runoff from the undiverted
catchment area, and precipitation falling directly on the
disposal area from the design storm event are accommodated in
normal operation. The diversion design is discussed in Section
D.6.5.5, The project water balance is contained in Section
D.6.7.

Twio additional embankments will be consiructed along the
perimeter of the disposal area. The first embankment will be
constructed as part of Phase |. The embankment, designated as

“the East Dike, will be constructed on the upper end of the

disposal area on the east side to contain tailings and to
divert storm flow from Catchment Area D. The second embankment,
designated as the North Dike, will be constructed during Phase
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Il on the northern perimeter of the disposal area to contain
tailings. Details of these embankments are contained in Section
D.6.5.3.

Site Description
The tailings disposal site is located immediately

adjacent to a topographic saddle near the midpaint of a dry
drainage tributary to Culebra Creek, and scuth of the Rito
Seco. The upper portion, or eastern half of the site is the
area of the heap leach pad in the approved permit. The lower
portion of the tailings disposal site is the area of the
solution collection ponds for the heap leach in the approved
permit,

The disposal site is located on the saddie and along
the bottom and flanks of the valley immediately downgradient
and to the south of the saddie. The gradient of the natural
ground surface along the bottom of the valley is approximately
3.5 percent. The valley sidewall slopes are typically 10 to
25 percent with some areas as steep as 33 percent locally. The
total area encompassed by the tailings disposal area is
approximately 192 acres.

Vegetation at the site is characterized as sagebrush on
the saddle and valley bottom and pinyon-juniper wood)ands along
the valley flanks. Seils in this area are primarily the
Blackhall gravelly sandy Toam. Exhibits I and J of the approved
permit contain a complete discussion of soils and vegetation
within the project area including the tailings disposal site.

 There are four éxiétiﬁg'intermittent draiﬁégéél;hich

Join the arroyo in the area which will be encompassed by the
tailings dispesal facility. These drainages will be diverted
around the disposal area during operations as shown on Figures
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C-3 and C-4. Upon reclamation these drainages will be rerouted
across the reclaimed tailings surface as discussed in Exhibit
E Reclamation Plan.

Site Material Characteristics

During June and July 1988, a total of seven test pits
were excavated in the tailings disposal area. Three boreholes
were also drilled in this area. Logs for the test pits and
boreholes, as well as an exploration location map are contained
in Appendix C of the approved permit. Standpipe piezometers
were installed in boreholes BH-6 and BH-B as part of the field
exploration program. The completion details for these
piezometers are included in Appendix E of the approved permit.
A geotechnical laboratory testing program was completed on
selected samples taken from the test pits and boreholes. The
results of the Jaboratory testing program are included in
Appendix D of the approved permit.

Based on the vesults of the subsurface exploration
program and the geotechnical 1aboratory program, the subsurface
profile in the vicinity of the tailings disposal facility
consists of relatively deep deposits of alluvial sediments,
composed predominantly of poorly consolidated silty and
gravelly sands with a measurable higher si1t content and lower
gravel content in the near surface soils located in the upper
five to ten ft of the profile. Natural clay content is
generally low in all of the native soils with the majority
occurring in discontinuous pockets of topsoil and as scattered

]ensgs_interbedded with sands gtkdepth,_Re1ative1y clean sands__m““__“

andléravé1s exist 1oca§1y where intermittent stream action has
occurred. Higher up on the slopes, the Santa Fe Conglomerate
is exposed. Hard, non-rippable bedrock materials were not
encountered in any of the boreholes or test pits.



Some aeclian (wind-blown} deposits were identified
locally during the exploration program. Nuclear density testing
indicated low density and, therefore, a high void ratio (up
to 1.0} for some of these deposits. Nuclear density test
results are included in Appendix D of the approved permit. Due
to the relatively shailow depth and infrequency of occurrence,
these acolian deposits will be excavated during site grading.

Data on the extent of the alluvial/celluvial soils and
the nature of the underlying Santa Fe Conglomerate in the area
of the tailings disposal facility is presented in Appendices
€ and D of the approved permit. The borehole and test pit Togs
indicate that the alluvial/colluvial soils range in thickness
from G to 50 ft. The soils range from sandy clays to clean sand
and gravels. The same range of material types was noted in the
Santa Fe formation except that the formation is generally
lightly cemented and denser.

Data on the permeability of the alluvial soils and
underlying Santa Fe Conglomerate is presented in Appendix E
of the approved permit. The permeability values range from 1
x 10°° cm/sec to 5 x 10°® cm/sec for the Santa Fe formation and
are typically I x 107 cm/sec for the alluvial/colluvial soils.

Additional information on the permeability of both the
soils and Santa Fe was obtained during a supplemental borehole
program in September 1989. The supplemental program was used
to gain additional information on the permeabilities of
subsurface materials in the vicinity of the tailings disposal
area and on groundwater in the area. The groundwater

information will be further discussed in Exhibit G of this

report. Four borings were drilled immediately downgradient of
the collection pond. The borings were driiled in a staggerad
line at a spacing of approximately 10 feet between each boring.
The subsurface material in each boring was similar and logs
for the two deepest boreholes, BH-12 and BH-13 are included
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in Appendix A. The borings were developed as monitoring wells
and well completion data is included in Appendix B. Upon
completion of well construction, a permeability test was
conducted in each boring to determine existing permeabilities.
BH-12 was tested using a standard pump test method, while the
remaining borings were tested using a falling head test.
Permeability test results are contained in Appendix €. The
wells will be incorporated into the ongoing monitoring as
discussed in Exhibit G.

The supplemental drilling penetrated the water table at
a depth of approximately 178 feet below the ground surface.
The pump test completed in the water bearing zone of the Santa
Fe Conglomerate, BH-12, demonstrated a permeability of 9 X 10°
> cm/sec, The falling head tests were conducted in unsaturated
materials in the Santa Fe Conglomerate in BH-13 and BH-14. As
the material progresses from an unsaturated to saturated
condition the measured permeabilities decreased. The
permeabilities at the end of testing in BH-13 was measured as
6 X 107 cm/sec. In BH-14 the permeability was weasured at 1.1
X 107 cm/sec. The falling head test completed in the
altuvial/colluvial soils, BH-15, showed a permeability greater
than 2.2 X 107 cm/sec.

Tailings Characteristics

1 General

A sample of the tailings material from the San Luis ore
was generated at Battle Mountain Gold Company’s Battle

" Mountain, Nevada labovratory. The sample was processed at bench

scale using a simulated procedure similar to that described
for the milling operation in Section D.5 of this report.

The tailings sample was tested for physical,
depositional, and geochemical characteristics. Summaries of
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the testing programs along with the test results are included
in Appendices D, E, and F, respectively, of this report.

2 Physical Tests

Physical testing of the tailings consisted of gradation
tests and specific gravity tests. Atterberg limits tests were
not completed as the tailings were observed to be non-plastic.
The gradation tests indicate that the whole tailtngs material
classifies as a sandy silt or ML according to the Unified Soil
Classification System (USCS). The sand fraction composes
approximately 32 percent by weight of the sampie with the
remainder being silt. Samples of the coarser and finer
materials were cbtained from the sample barrel and tested to
evaluate the potential gradational variation in a water
deposition environment. The coarser samples were classified
as si1t and sand (ML) with 38 to 45 percent sand. The finer
sample was classified as silt (ML) with zero percent sand. The
specific gravity of the tailings was determined to be 2.72.
Test results are contained in Appendix D.

3 Deposition Medeling

The deposition modeling program consisted of column
tests, 2 tailings box study, and a consolidation test. The
purpose of the column and consolidation tests was to evaluate
the possible range of settled tailings densities and the rate
of consolidation. The purpose of the tailings box study was
to indicate beach angles, settled densities achieved in beach
deposition and subsequent desiccation and gradational variation

“along the beach. In addition, a test program was developed for

the tailings box to attempt to determine the amount of
volatilization of cyanide which could be expected to occur
from a tailings beach.



For the column deposition tests, samples of the total
tailings product were slurried into five-inch diameter columns.
The tailings were deposited in three 1ifts. Two columns were
used; one column with bottom drainage and one without. At the
conclusion of the settlement studies the columns were charged
with deionized water and values of permeabilities were
calculated for the column having bottom drainage. -

Test results indicate a range of densities, depending
on whether bottom drainage was allowed during deposition and
subsequent settlement. The settled dry density values ranged
from 75 pcf with no bottom drainage to 85 pcf with bottom
drainage. The permeabilities ranged from 2.5 x 107 cm/sec to
5.0 x 10°% cm/sec.

The tailings box tests involved the deposition of the
tailings in a similar manner to that which would occur on the
impoundment beach. The tests were performed by placing a number
of thin 1ifts of tailings. Observation was made during the test
of the physical movement of the material. Measurement of ihe
resulting beach angle, material segregation, and density of
the deposited slurry with time were then made.

The tailings were observed to beach at an average slope
across the box of 2.9 percent with a range from 0.3 te 5.5
percent. In-place dry densities following initia) sedimentation
of the tailings solids were measured at between 69.4 pcf to
75.6 pcf. Material segregation tests indicated a decrease in
grain size from the discharge point with the sand fraction
remaining adjacent to the discharge point.

' Ih'édditi’on, the 't'aiﬂi"-r'igné box was sealad to allow control
of the air flow over the tailings. The air was cycled at a
controlled rate through the box and then through a trap filled
with a sodium hydroxide solution. The sodium trap was designed
to capture the free cyanide in the air and allow measurement
of the amount of volatilization of cyanide which could be
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expected to occur along the beach. Testing for the cyanide
Toss from the tailings has not been completed. The cyanide
guantity collected in the sodium hydroxide trap will be
compared to the quantity of cyanide left in the tailings. Both
of these values will then be compared to the initial quantity
of residual cyanide in the tailings to estimate the amount of
valatilization. The results of this testing program will be
submitted within two to three weeks te the MLRD for
incorporation in the document review process.

In addition to physica} testing of tailings material,
an evaperation and consolidation study was performed using
laboratory derived characteristics of tailings material and
ctimatic data for the project. Results of the study are shown
on Table D.6-1. From the l1aboratory tailings tests the initial
deposited tailings void ratio and dry unit weight are estimated
at 1.42 and 70 PCF, respectively. For the analysis a maximum
desiccated density of 90 pcf was adopted.

The results of the analysis indicate that following the
first year of operation, during which the higher rates of rise
are occurring, sufficient evaporative loss occurs to produce
the desiccated dry density of 90 pcf.

Deposition modeling test results are contained in
Appendix B.

4 Geochemical Characteristics

‘ The geochemical testing program for the tailings consists
of the following test series:

1 Acidification/neutralization potentials;
2 Leachability;

3. Column tests; and

4 Humidity cell testing.
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D.6.5.

Testing is currently ongoing on the treated tailings
Tiquid and solids. The results of tailings geochemical test
program will be submitted upon completion but are not expected
tovary significantly from tailings geochemical characteristics
presented in Appendix F of the approved permit.

Facilities Desian
1 Liner System

The 1iner system consists of several components which
provide for total containment for the liquid portion of the
tailings. These components are: the tailings, the drainage
coliection system above the geomembrane Yiner, and a composite
liner system including a geomembrane liner and compacted site
subsoils. The combination of these components will create a
Tiner system which both limits the available water reaching
the drainage collection layer and reduces the hydraulic head
over the compesite liner.

As tailings are deposited, the initial tailings
contacting the drainage layer will commence to consolidate
under the loading of subsequent layers of tailings. As these
tailings consolidate, their permeability will be reduced so
that a restriction to flow will result. The water released
during consotidation will be passed through the drainage layer
and will be collected in the drainage pipe network, As the
consolidation takes place and the permeability is reduced, the
flow rate from the tailings will decrease. The drainage system
has been designed so that all water from the tailings will be
removed from above the composite liner. By designing a drainage
collection to quickly pass all water to-the-collection-pond,
the hydraulic head on the composite limer will be limited,
thereby reducing the potential for leakage through the liner.

The adoption of a composite Tiner consisting of a high
quality instailation of a geomembrane over compacted fine-
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grained native material will provide a high level of confidence
in the containment capability of the Yiner. The potential for
permeation of water through the geomembrane material is
minimal. Installation of the geomembrane can however, be
anticipated to include a small number of flaws which could
create the potential of limited leakage. By constructing the
compacted fine-grained soil liner in contact with the
geomembrane, such leakage, if it occurs, will be further
Timited to nominal levels. The containment capabilities are
enhanced this creates a level of redundancy which reduces the
risk of leakage.

2 Composite Liner

Selected fine grained native material will be used to
copstruct a 12-inch thick compacted foundation and Tliner
bedding layer. The selected native material will be placed in
two-ft 1ifts within approximately 2% of the optimum moisture
content and compacted to 95% of the standard Proctor. A
continuous geomembrane of 40-mil VLDPE will be placed on the
prepared foundation.

For Phase 1 pperations the lirer will be anchored at an
elevation of B,590 on a 25 foct wide bench. A 25 foot width
of 80-mil HDPE liner will be welded to the disposal area liner
at the downgradient edge of the bench and the 80-mil HDPE Yiner
will caver the bench. This segment will serve as a liner for
placement of the tailings slurry and water return lines as well
as a facilities access road. The heavier liner is necessary

to preygnt_pussib1e damage by rqad traffic. By initially lining

~ this éréa;'the road and pipé1ines can be used while placing

the next 1ift of 40-mil VLOPE liner for the Phase 2 disposal
area. The 40-mil VLDPE liner for the next 1ift will be welded
to the outside limit of the 80-mil HDPE. Intermediate anchor
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benches will be provided where the disposal area slopes exceed
SH:1V. The liner placement, anchoring and welding details are
shown on figure C-5.

3 Drainage Laver Design

Tailings water collection will be employed directly over
the Tiner using a subdrainage system beneath the deposited
tailings. This system will be constructed of coarse-grained
native soil materials and perforated ADS pipe placed over the
VLDPE 1iner. Within the disposal area the drainage Tayer will
be two feet thick while beneath the splitier embankment the
layer will be three feet thick, Drainage system characteristics
for the main embankment are discussed in detail in Section
D.6.5.4. To facilitate collection, perforated ADS pipe wrapped
in filter fabric will be placed in a network over the liner
surface within these pervious materials and routed to
collection Taterals running beneath the main and splitter
embankments. The subdrainage layers and pipes will discharge
inte a lined collection ditch along the downstream toe of the
main embankment. The ditch will then route flow to the Yined
collection pond. A pump and pipeline system will be used to
reclaim the water from the pond and return it to the free water
pool in the tailings disposal area. The drainage network is
shown in plan view on Figure C-6. Drainage network details are
shown on Figure C-5. The collection ditch and pond are
discussed in detail in Section D.6.5.6.

Inclusion of surface drainage pipes above the liner will
Timit the hydraulic head on the Yiner. Drainage of interstitial

water and consolidation of the tailings immediately above the |

drain layer will result in a zone of low permeability above
the drainage layer. The combined affect of liner drainage
system and lower permeability of the tailings will further
minimize the hydraulic head on the Tiner and minimize potentiai
seepage from the facility., The drainage layer will be
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constructed up side slopes as liner placement progresses, As
tailings placement and consolidation occurs the flow into the
drainage layer will continue primarily through fiow in areas
where the tailings thickness is minimal such as the valley

~ sides. Downward movement of water will be restricted by the
Tow permeability of the consolidated tailings.

The tailings underdrain system has been designed and
sized to collect water from the overlying tailings and route
the flow through a lined ditch system to the lined collection
pond. Assuming & tailings permeability of 5 x 107% cm/sec at
the end of Year 1, a unit hydraulic gradient, and a zone of
influence equal to the entire tailings area;, approximately 540
gpm will be collected by the tailings underdrain system.
Calculations show that the main collector pipe flows will be
approximately 310 gpm from the area above the splitter
embankment to the Tower disposal area and 530 gpm from the
lower disposal area to the collection pond. Based upon a
permeability of the drainage layer at the base of the disposal
area of 5 x 107 cm/sec, a drain spacing of 40 ft has been
selected. At this spacing, the buildup of a phreatic surface
or head on the liner between drain pipes will be Jimited to
Tess than two ft or the thickness of the drainage layer.
Calculations are provided in Appendix G of this report.

D.6.5.4 Embankment Design

The main and splitter embankments will be constructed over the
Tiner and solution recovery system. They have been designed as
loosely compacted earthfill structures constructed with various types

..of native materials which are-available at the disposal. site. The. . ... ..

smbankments are shown in plan view on Figures C-3 and C-4 and in
cross-sectional view on Figures C-5 and C-7.
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D.6.5.4.1 Hain Embankmept

The main embankment has been designed as a zoned
earthfill which will be constructed in three stages.

During Phase 1 of the operations, the embankment will
be raised to an elevation of 8,590 feet. Outslopes will be
3H:1V on the downgradient side and 2.5H:1V on the upgradient
side. The downgradient side has been designed at 3H:1V to allow
concurrent reclamaticn and will be revegetated upon completion
of construction as discussed in Exhibit E. The Phase 1
embankment will have a crest length of 1,450 feet. A 30 foot
wide road will be constructed on the crest for tailings
distribution lines and an access road. In addition to the
access roads, a bench will be constructed at an elevation of
8,550 feet on the upgradient side of the Phase 1 embankment.
the bench will be used for initial tailings distribution.

Ouring Phase 2 of operations two additional raises will

. be constructed on the upgradient side of the main embankment.
The raises will occur when the tailings elevations reach 8,582
feet and 8,600 feet. Construction of the raises will occur to
provide that sufficient freeboard is available within the
disposal area to contain stormwater inflows resulting from the
probable maximum rainfall (PMF). Raises will be of an upstrean
construction type and will be placed on dewatered, consolidated
tailings. The results of the deposition medelling and
desiccation analyses indicate that the Phase 2 construction
over the shallow depth of tailings will be viable. Confirmation
of the physical properties and suitability of the taﬂ‘mgs will
~-be obtained prior to Phase 2 constructien. =

The final main embankment will have an ultimate crest
length of 1,900 feet and an ultimate elevation of 8,620 feet.
The maximum embankment height will be approximately 155 feet.



D.&6.5

The main embankment zonation is shown on Figure C-5. The
upgradient face of the embankment will be covered with a filter
layer to prevent movement of tailings material into the
granular embankment fill. The permeable materials will function
to drain the tailings immediately adjacent to the embankment
to the subdrainage pipe network at the base of the embankment.
The pipe network continues under the main embankment -and
discharges to a 1ined collection ditch at the downgradient toe,
This system, as discussed in Section D.6.5.3, will route
tailings water from the base of main embankment to the lined
collection pond. Details of the drainage network are shown on

Figure C-6. The drainage layer details are shown on Figure
C-5. The downgradient portion of the embankment will be
constructed with less pervious materials.

Stability of the main embankment is discussed in Section
D.6.8.

.4.2 Splitter Embankment

A splitter embankment will be constructed concurrently
with the main embankment construction. The splitter embankment
will be constructed to an elevation of 8,530 with side slopes
of 2H:1V. The maximum height of the splitter embankment will
be 90 feet. The splitter embankment crest will be 20 feet wide
and will serve as an access road. The splitier embankment is
shown in plan view on Figure C-3 and in cross-sectional view
on Figures C-5 and C-7.

During Phase 1 operations the splitter embankment will.
serve to divide the tailings facility into an upper and lower
disposal area. As tailings deposition proceeds to Phase 2
operations, the splitter embankment will be buried and tailings
deposition will occur in a single disposal area.
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The purpose of the splitter embankment is to reduce the
rate of rise of tailings in the Jower portiens of the disposal
area. The embankment will be constructed using 2H:1V side
stopes since this is a temporary structure which will
eventuaily be buried within the tailings. The stability of the
splitter embankment was not evaluated since it has no effect
on the stability of the disposal area as a whole.

Ramps sloping at 5H:1¥ will be constructed from the crest
of the splitter embankment to the bottom of the upper and lower
disposal areas. These ramps will be used for access to skid
mounted pump statiens for return of water from the free water
pool to the milling process.

The antire sptitter embankment and access ramps will be
constructed of relatively low permeability materials. A three
foot thick layer of pervious material will underlie the
embankment to serve as liner protection and for routing of
the'disposai area drainage network.

4.3 pPerimeter Embankments

Two perimeter embankments will be necessary to ensure
complete containment of the tailings and design storm as well
as aiding in diversion of flows from Drainage Area D. Perimeter
embankments will be constructed on the north amd east sides
of the tailings disposal areas and are referred to as the North
Dike and East Dike, respectively. These dikes will be
constructed with side slopes of 3H:1V. The North Dike will be
approximately 10 feet in height with a crest width of 30 feet.
The East Dike will be approximately 15 feet in height with a
crest width of 20 feet. The embankments will be constructed
with locally available material. The internal slopes of this
embankment will be lined with a 40-mil VLDPE liner material.
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The East Dike must be constructed at the start of operatijons,
however the North Dike will not be needed until approximately
Year 3.75,

D.6.5.5 Collection Ditch and Pond Design

The collection ditch at the toe of the main embankment
will be an extension of the drainage and filter Tayer and will
collect flows from the drainage/filier layer and convey these
fiows to the collection pond. The collection ditch will be
double lined with a 60-mil HDPE upper liner and a 40-mil1 VLDPE
lower liner. A layer of geonet will be placed between the
Tiners. The collection ditch will be three feet in depth with
a five foot bottom width., The ditch side slopes will he 3H:1V
to allow Tiner placement. The maximum ditck capacity with one
foot of freeboard is 690 cfs. The ditch wilt follow the
existing 3.3% gradient into the collection pond. Ditch details
are shown on Figure C-8. ’

Based on the worst case drainage layer seepage
. calculations presented in Appendix E, the ditch design is
adequate. The worst case seepage occurs at the init{ation of
tailings disposal when the tailings are just beginning to
consolidate. The calculations assume that a 100 year 24 hour
storm evenl occurs at the onset of disposal and most of the
water flows through the drainage layer at a rapid rate.

The collection pond will coilect flows from the drainage
ditch. The pond will be double lined due to the high hydraulic
head which can occur in the pond and the direct exposure to
site climatic conditions. The lining will consist of a 60-mil
HDPE upper liner and a 40-mil VLDPE Tower liner. A layer of
geonet will be placed between the 1iners to collect any leakage
from the upper liner and convey the leakage to a secondary
recovery sump Tocated on the downgradient side of the
collection pond. The collection pond is shown in plan view,on

D-38



Figure C-9. The pond liner and secondary recovery system
details are contained on Figure C-8.

The collection pond has been designed to contain 10.5
million gallons of water with in excess of the two-ft of
freeboard. The pond will have a 500 foot long embankment with
a maximum height of 22 feet. The embankment will be constructed
of locally available materials, placed in 1ifts of no more than
12 inches at within 2% of the optimum moisture content and
campacted to 95% of the standard Proctor., The pond design is
based on the case where the design storm of the 100-yr
recurrence interval 24-hr duration event occurs during the
startup period of the facility. In this instance the drainage
Tayer will be exposed to the water which will accumulate behind
the embankments. Without a cover of tailings the seepage
through the drain layer routed te¢ the pond will be at its
maximum. [t has also been assumed that approximately four ft
of dead storage exists in the pond and that a 48-hr loss of
pumping capacity coincides with the storm event. The volume
of the seepage entering the pond during this period is
calculated to be 9.4 million gallons. The approximately thres
inches of water falling directly on the pond will reduce the
freeboard to slightly less than two feet under design storm
condition, The design and height capacity relationships for
the pond is shown on Figure C-9. These seepage calculations
are presented in Appendix G.

The pond will have a pumpback system to pump pond water
to the free water pool in the disposal area for recycling back
to the mill. The pumpback system will consist of two pumps and
a return Jine with a maximum pumping capacity of 5,000 gpm.
The line will be placed within the lined collection ditch
along the north side of the main embankment. The pumpback
system location is shown on Figures C-3 and C-4,
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.6.5.8 RDiversion Ditches

Diversion ditches will be constructed to divert
undisturbed area runoff around the south and east sides of the
tailings disposal area. The catchment area on the north side
of the tailings disposal area is small and runoff will not be
diverted but will be captured in the tailings disposal area,

The catchment area on the south side is approximately
equal to 0,97 square miles or about 621 acres. Flows from this
area are currently routed through one of four ephemeral
drainages as delineated on Figure D.6-1. Elevations within the
catchment area vary from approximately 8,600 ft at the tailings

facility to about 9,582 ft at the southerly limit of the
watershed boundary. The watershed slopes in a northerly
direction towards the facility at an average gradient of
approximateiy 8.5 percent.

o Catchment Areas A, B, and C will be intercepted along
the southern perimeter of the tailings disposal area and
diverted to the west. Storm flow from these areas will be
routed through a diversion ditch along the south side of the
tailings disposal area. A corrugated metal pipe will serve as
a drop structure to convey flows to the valley bottom to rejoin
the existing drainage downstream of the tailings disposal area
and collection pond.

Catchment Area D will be intercepted along the eastern
perimeter of the tailings d1sposal area and diverted to the
north over the saddle through a diversion ditch. o

The diversion ditches have been designed to carry the
peak discharge from the 100-yr 24-hr storm. A1l storm
discharges were determined with the computer program WASHED.
A1l analyses were performed using a SCS Type II rainfall
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intensity curve and a SCS number 70 runoff curve. The 100 year
24 hour precipitation remains unchanged from the approved
permit value of 2.90 inches of rainfall. The peak discharge
has been calculated to be 292 cfs in the south diversion ditch
and 80 cfs in the north ditch (Drainage D).

The diversion ditches are located on Figures C-3 and C-
4. Diversion ditch designs are shown on Figure C-10. Figure
C-10 alsc includes designs for the drop structure inlet, the
drop structure and the drop structure outlet including the
stilling basin. Design calculations are contained in Appendix
H.

In the event that the PMF occurs, perimeter diversion
ditches will be breached and the PHMF inflows could occur into
the tailings disposal area. The disposal area has been designed
to store the probable maximum flood (PMF) from all upgradient
catchments and the tailings disposal area itself. For design
purposes, an eight hour Probable Maximum Precipitation {PMP)
event producing 14.0 inches of rainfall over the 1.29 mi?
catchment area has been used. The catchment area includes
drainages A through D, the tailings disposal area, and areas
peripheral to the disposal area. Peak discharge from this event
is predicted to be 9220 cfs.

During Phase I of the operation of the facility, PMF
inflows will be contained by the main and upper splitter.
During Phase II of the operation of the facility, storm inflows
will be contained by the main embankment. Figurz D.6-2 shows
the-freeboard reguired to-contain PMF inflows as a function
of the elevation of the tailings. Appendix I contains the PMP
inflow calculations.
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D.6.6 Construction

Design criteriaz adopted for the initial disposal area
construction were to provide sufficient tailings storage to
reduce the rate of rise in the disposal area to below 14
ft/year by the end of year 2. Two additional 15-ft lifts or
raises will be constructed on the Tower embankment to raise
the tailings disposal area to the final elevation of 8,620 ft,

The bulk of all materials to be used in the construction
exist within the limits of the disposal area. Figure D.6.2
shows the location from which material will be selectively
excavaied for construction. The description and criteria
defining each material type are given on Table D.6-2. The cut
and fill operations will be concurrent during initial
construction while some temporary stockpiling of the materials
to be placed over the liner will be performed. Similarly,
placement of the material to be installed beneath the liner
will be performed at locations where borrow denudes this

o material or it is lacking.

For the purposes of design, it has been assumed that the
first raise to 8,605 ft will be constructed when the tailings
reaches an elevation of 8,582 ft. Construction of the first
raise at this tailings elevation will ensure sufficient
freeboard to allow storage of PMF inflows with at least one
ft of residual freeboard. The final raise will be constructed
when the tailings elevation reaches 8,600 ft.

The northwestern perimeter embankment may be constructed

~at any time prior to the tailings reaching an elevation of

B,615 ft. The northern perimeter embankment must be constructed

during Phase I to divert storm runoff away from the disposal
area.
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-mmvmmmmm(wm Tenr 31 23772 go-ft
: mmhlm%iumblscbargodﬁm'fmmmm‘?w}ﬁ): ©O30a6k st
Cumalative Vohume Defivarsd to Rilo Seco {Wates Teax¥ 4): : 303,61 mcfl
Cunnfative Yohuo Reinfiltratod 1o West Pit (Watez Yead) Sy . Cgfmet - .
1} oot gal(325828.8) ‘

© 2 WnidwpnmmdmmphntfarmmtmdanhRJbSmmtnwxpmmionpmd.
3} Watet {seitlies pumped diroetly into the West Pt “I* er sentto fteatmeat plant T,
4) Dischwrge fromtreatnent reumed directly to Rito Seeo,
5. Dischargo fiom troatment plant reinfilrated Into the West Bit.
. B 'Total dseharge from treatooend plant,
73 Watsr from fhe West Pit curtidn wolls mifrenuhmnwﬂlmtbeWMmmnwﬁmm
of the Cofservaricy Distrlot snd Division Engineer exzept for rotine waser quality sampling.
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MONTHLY WEST Pl:i‘- BIVERSION ACCOUNTING FORM
BATTLE MOUNTAIN'S SAN LUIS GOLD FROJECT

1} sefl = pali(325,828.8)
2} Water i ptimped 60 freutmen! plant fin treatment and retuen o Rito Seco or to evapo:anan pnzuL

3} Wattr Is sither pumped direcily into the West Pit "1" or sent to treatment plant “T™,

"4y Discharge from treatment retumed directly to Rito Seea,
5) Discharge ffom munentpép,m reinfiltrated into the West Pt
6} Total discharge from freafment plant,
7). Water from the West Pit curtain weils and French Drain will not be diverted without z\otxf cation .
" ofthe Conservamy District and Division Engineer except for routine watér quakity sampiing

L i

. Well Injection  Treatment

CASE NUMBER $3CWo57
Month/Year: Octdl - -
) Monthly Meter Monthly Volume Camulative
West Pit Pemping 2): Reading {eal) Diveried Volwae Diverted For
Well ID Permit No, Staxt End gal pe-fL 1} Water Year (ac-11}
BE-3 S2M40F 15,172,160 13,1780 0 0.00 a.00
BF-4 S2TAL-F 130,870,600 131877900 7,304 002 T 03
BRSR - 52742.F © 6BT,995,800 697,198,600 9,199,800 2824 32089
BF&  (52743F 323,700 331,100 7,400 042 0.09
French Drin 7} [} 0 G 000 000
- MA8T) STTA4F £905100  E905,100 0 600 800
- M-137) 52H45-F 8,566,900~ BS66.900 ¢ G.08 0.0
. M287) 32748.F 2ASTI00 2457100 4] 802 0.00
- M2BDH 52746-F 4320900 4,320,000 g G50 000
M20T) S2T4F 006340 9063400 1t 0.9 GO0
M-32 S313TF ~ 73235900 . 73,672600 438,700 1.34 . e
©OM-33 53738.F ZT01L060 27,142,600 131,600 0,40 474 .
Talliops Mefery )
) ’ 115318300 121,539,600  6421,300 i i 164,91
Mpnthly Meter Monthly Volume Previous Month's
g . : "Readlipg (zal)- Delivered Detivery
. Treatm Efffurnt: Start End eaf acft 1} {re-f1)
: Dellverizs to Ritlp Seco 4y SHTIGHE 352027500 © 2510992 178 544
Exhiveries to West Fit 53 439,000 439,000 0 000 . 050
- Stmmay ' : '
“Lia Total Monthly Yelume Diverted from West Pit 2): . 2828 pe-ft
o Tutal Monthly Yeluome Diverted from Alleviuem and Injected 3): - 000 pe-ft
Tatal Monthty Velume Diverted from Aflavivm and Trested 3% 1,74 soit
Tatil Monthly Volume Dischaiged from Treatment 6 1T st
“Totsl Monthly Voluine Delivered to Rito Seeo 4): TH st
" “Total Momthly Yolume Refofilirated o West Pit 5): 000 ac
Qumalative Volume Diverted from West Pit (Water Year) 2% 124,01 st
Cumulative Volame from Alluvium [rjected (Water Year) 3): 008 ac-ft
Comufative Volume fom ABuvium Trested (Water Year) 33 16.93 ac-ft
., T Cumutative Ve;um Discharged from Treatment {Water Year} 6): 155,25 goft
Cumulative Volume Delivired to Rito Seco (Water Year) 4): 153.25 ac-ft
Cumuolative Yohune Reinfiltrated to West Pit (Water Yeas) 5) 000 ac-f

Usge 3) sum sum
T £ 0
T O 8
T -0 0
T 0 0
T -. @ a
T . ¢ O
T & 436700
T ¢ 131600
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' STATE OF CCDLORADO

MINED LAND RECLAMATION DIVISION
Depariment ol Natural Resources
1313 Sherman St., Foom 215

Denver, GO 80203
303 866-3567

FAX. 303 832-8106

Michael B. Lang,
Division Dwector

DATE: April 14, 1992
T0: Larry Oehier
FROM: Allen Sorenson

RE: San Luis Project Tailings Impoundment and Collection Pond

The main features of the tailings disposal area consist of a continupus
composite Tiner system consisting of compacted, low permeability soill and a
geasynthetic membrane overlaid with an under-drain system, two major earthern
embankments, a seepage collection pond, a tailings delivery ptpe11nel a runoff
diversion channel, and a water return pump back system.

* IMPOUNDMENT EXCAVATIONS

The majority of the tailings impoundment was established in cut. Onlly several

lpcalized arroyos were filied to establish the final grade within th
n loading

impoundment. As a result differential settling of the foundation up
LOPE

will be minimized. If differential settling does occur, the 40 mil
geomembrane is specified to with stand a 900% change in elongation.

Suring excavation of the drain blanket channel through the splitter Embankment
foundation, a perched aquifer was encountersd. As a resulf, the deslign was
modified to raise the channel by 13 feet to be above this saturated Eone. The
operator performed density tests on the saturated materials and statps that
they are well consoltdated, however no numerical values for the matefial
densities are given. A three-foot deep layer of gravel was insta1¥eg on the
invert of the channel excavation to allow ground water to travel unimpeded
under the foundation. ‘

During excavation of the upper impoundmant, several lTocalized zones pf sandy
clay were encountered in the impoundment floor. The materials in these zones
were saturated, the zones cf saturated materials are described as bejfing
"relatively small and localized.® These saturated materials, when |
encountered, were over-excavated and backfilled with clean sands and. gravels.
Also encountered during excavation of the upper impoundment, was a
condemnation drilling hole. Once the excavation was at depth, the sfeel
casing was cut off, and an underdrain trench was constructed from thf casing
to the splitter embankment underdrain mentioned above. During the final
grading operations the drill casing was regrouted and sealed.

ATTACHMENT 10




)

In placing the main embankment liner, the splitter embankment liner, and the
Tower disposal area tiner, work crews experienced difficulty marking the wedge
welders perform adequately. A significant percentage of seams were
subsequently capped using extrusion welding techniques. The double wedge
welding machines periodically melted holes in seams which resulted ln a large
number of caps and seams that could not be tested continuously by air testing
of the channel. All repairs on the seams and interior areas of the liner were
vacuum tested for water tightness prior to acceptance and placement of the
cover material.

UNCONTAINED SEEPAGE

Caleulations of the amount of seepage that will escape the tailings
impoundment through the synthetic liner and underlying compactad soills, are
based on a number of assumptions. The first assumption being that potential
holes in the 1iner would be .1 square centimeters in size with a freguency of
one hole per acre. Thess values correspond to values from EPA document
"Design and construction of RCRA/CERCLA Final Covers® for a liner installation
implemented with a high ievel quality assurance program. The second
assumption is that the hydraulic head applied to the liner will be minimized
by the subdrainage layer and piping and will be about one foot. With the
known valyes for permeability of the sub-drainage layer, the compacted soils,
and the geomembrane, Darcy's Law predicts total uncontained flow from the
tailings impoundment to be approximately 15,000 cu. ft./yr. or 112,000 gallons
per year.

CONCLUSIONS

As 1t is designed, the San Luis Project taiiings impoundment seepage rate is
Tow enough that it will not induce unsaturated flow in the underlying
material, hence any pollutants that seep through the liner would notireach the
water table. This conclusion is based on the values for hydraulic
conductivity calculated or specified for the subdrainage layer, the
geomembrane, the compacted soil layer and the liner foundation, as wdll as the
quality assurance program followed during liner installation, and thg design
performance of the subdrainage layer in limiting the head applied toithe
liner. This conclusion is further based on moisture content and speqific
retention (5% and 10% respectively) values supplied by the operator fior the
1iner foundation subsoils.

ACS/yib
2567F



BATTLE MOUNTAIN RESOURCES, INC. °

March 31, 2003

Mr. Jim Dillie

State of Colarado e RECEIVED

Division of Minerals and Geology

1313 Sherman Street, Room 215

Denver, CO 80203 APR 03 2003

Miperals and Geolegy

Re:  Battle Mountain Resources Inc. Blision of Mine
San Luis Project Y-
CMLRB Permit No. M-88-112 PR “Te-33
Technical Revision {TR) 32 Submittal PARI L

Dear Mr. Dillie:

Enclosed please find the revised Reclamation/Post-Reclamation Quality Assurance/Cuality
Control Protecols for the Collection of Surface and Ground Water Quality Daia, San Luis
Praject, Costilla County, Colorado prepared by Telesto Solutions, Inc. (Telesto) supporting
Battle Mountain Resources, Inc.’s (BMRY’s) Technical Revision 32 application. This revised
submittal incorporates responses and materials associated with the Division’s completeness
review of the original application submittal and supercedes the previcus submitial such ail final
information is incorporated within the revised submittal. Telesto has reviewed the exhaustive
documentation of previous Technical Revision applications associated with the San Luis Project
water quality monitoring program and for purposes of simplicity summarizes BMRI's past and
current monitoring obligations in Table 1-1 Summary of Surface and Ground Water Monitoring
at the San Luis Mine. In addition, Telesto has incorporated references, responses or additional
information pertaining to the various Division comments discussed at our December 20, 2002

meeting.

Although this process has been extensive, the completion of the revised Quality Control/Quality
Assurance protocols will assist all parties involved with the San Luis Project understand and track
the past, present and future monitoring obligations associated with CMLRB Permit No, M-88-
112. Should the Division or yourself have any questicns, comments or clarifications concerning
the enclosed submittal, please ¢ither contact Jim Finley, PhD of Telesto (970) 484-7704 or myself
at cither (303) 324-2630 or (719) 379-0798.

Director et Env. Affairs

Ce: him Finley, PhD (w/o enclosures)
Robert Green, CCCD {w/enclosures)
Julio Madrid (wfo enclosures)

PO.Box 310 + San Luis, Colorade 81152-0310 = {719) 379-0758 » Fax (719) 379-0713
ATTACHMENT 11




Reclamation/Post-Reclamation
Quality Assurance/Quality Control Protocols
for The Collection of Surface and
Ground Water Quality Data
San Luis Project, Costilla County, Colorado

Prepared for:

Battie Mountain Resources Inc.
P.0O. Box 310
San Luis, Colorado 81152

Prepared by:
Telesto Solutions, Inc.

2636 Midpoint Drive, Suite B
Fort Collins, Colorado 80525
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1.0 INTRODUCTION

Battle Mountain Resources Inc. (BMRI) and Telesto Solutions, Inc. (Telesto) have developed
this plan to revise previous reclamation/post-reclamation surface water and ground water.
guality monitoring programs at the San Luis Project located in Costilla County, Colozado,
The San Luis Project 1s an inactive precious metal muning and milling operation operated by
BMRI under Colorado Mine Land Reclamation Board (CMLRB) permit M-88-112 under the
regulatory administration of Colorado Division of Minerals and Geology (CDMG). BMRI
mined and milled precious metal ore at the facility from 1989 through November 1996 and
since 1996 has been performing surface land reclamation and closure of the facility in
accordance with the CMLRB permit. Current reclamation and closure activities are
associated with completing remaining surface land reclamation of mining and milling facility
disturbance, extracting and treating ground water from the West Pit mine operation, and
monitoring surface and ground water locations within the CMILRB permit area. Drawing 1
shows all on-site and off-site surface and ground water monitoring locations associated with

the QA/QC plan.

Previous reclamation/post-reclamation monitoring programs were prepared by John C.
Halepaska and Associates (JCHA) to provide a systematic approach to reclamation/post-
reclamation surface and ground water moniforing of the site. The original approach
identified the critical monitoring locations and sampling frequencies with relationship to
active and inactive mining and milling facilities and final land reclamation. This revised plan
incorporates and subsumes the previous systematic approach prepared and presented by
JCHA and updates the previous plan to incorporate regulatory changes associated with
CMLRB Technical Revisions (TR) twenty-six (26) through thirty-one (31). The revised plan
identifies the routine sampling and analysis of fifty monitoring locations including surface
water sites, ground water wells, porous cup Iy51meters, piezometers, and operational
component monttoring,

A summary of surface and ground water monitoring for the San Luis Mine is provided in
Table 1-1. Monitoring committments are listed by CDMG permit approvals beginning with
Exhibit E of the amended mine permit through Technical Revision 31. Table 1-2 lists current
regulatory Points of Compliance.

Felesto Sofutions, luc.
March 2003
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Table 1-2 Permit Condition Values for San Luis Points of Compliance (ali

coucentrations in units of mg/L except pH in standard units)

\a

POC Iron | Manganese | Sulfate TDhS PH WAD CN
SF-1 0.30* 0.05%* 250% 563 6.50-8.83 N/A
M-4R 0.30% 0.05* 250* - 500% 6.50-9.05 G20*
M-6 . 0.39 0.05* 250% 500* 6.50-8.50* 0.20%
M-7 0.39 0.05* 250* 500* 6.50-8.50* 0.20%
M-8 | 0.39 0.05* 250* 500% 6.50-8.50* 0.20*
M-9 0.39 | 0.05* 250* 500* 6.50-8.50% 0.20*
M-11R 0.30* 0.05* 250% 613 6.50-8.50% N/A
M-12 0.39 0.12 250* 500% 6.50-8.50* 0.20*
M-IS].K.“ B 0.30% 0.05% 250*% 500* 6.50-8.50* 0.20*
M-14 0.30* 0.08 250* 500% 6.50-8.50* 0.20*
M-135 0.30* 0.15 250% 500* | 6.50-8.81 0.20%
L-1S 0.39 0.12 250* 500* 6.50-8.50% 0.20*
I.1D (.39 0.12 250% 500* 6.50-8.50* 0.20* |
L-25 039 | 005 250% 500¢ | 6.50-8.50%| 0.20%
L-2D 0.39 0.05* 250% 500* 6.50-8.50* 0.20*
L-38 | 0.30* 0.08 250* 500* 6.50-8.50* 0.20*
1~3D. 0.30* 0.08 250* 500+ 6.50-8.50* 0.20*
M-34 0.30%* 0.52 250% S500* 6.19-8.50 N/A
* - Denotes Table Value Standard
Battle Mountain Resources, Inc. * Telesto Sclutions, Inc.

5 March 2003
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1.1 Time-f’rogressivé Monitoring Frograi'n

The monitoring plan presented herein is intended to integrate, site-wide monitoring activities
in two phases that begin with the approval date of this plan and continuing through site
closure. Table 1-3 identifies current CMLRB monitoring obligations. Proposed Phase I
monitoring incorporates obligations identified with the cument CMLRB permit and
associated permit Technical Revisions and proposes monitoring location, monitoring
frequency and analytical constituent modifications (Table 1-4). The Phase I plan also
addresses current monitoring redundancies or monitoring obligations for which continued
monitoring serves no technical, scientific or regulatory purpose as supported by the existing
surface and ground water quality database. Proposed Phase II monitoring identifies surface
and ground water monitoring following suspension of tailing facility monitoring as required
under CMLRB Technical Revision 6 through site closure (Table 1-5).

Telesto Selutions, Inc.

Buttle Mountain Resources, Jnc.
6 March 2003
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TABLE 1-3

CURRENT CMLRB MONITORING LOCATIONS AND SAMPLE FREQUENCY

Monitoring Locations

Surface Water
RS-1

RS-5

RS-6

Ground Water

M-4R
M-6
M-7
M-8
M-9
M-10
M-11R
M-12
M-13R
M-14
M-15
M-16
M-19
M-21
M-22
M-23
M-24
M-26
M-31
M-34
BF-4-
BF-6
SF-1
Shalom Ranch
San Luis Town Well

Monitoring Frequency

Monthly/Quarterly
Daily/Weekly
Quarterly
Daily/Weekly
Monthly/Quarterly
Daily/Weekly
Quarterly
Daily/Weekly
Monthly
Daily/Weekly
Quarterly
Daily/Weekly

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly.
Quarterly
Quarterly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Quarterly
Monthly
Monthly
Quarterly
Serni-annual
Semi-annual

Parameter List

Table 2-3/Table 3-1
Staff gauge

Table 3-1

Staff gauge

Table 2-3/Table 3-1
Staff gauge

Table 3-1

Staff pange

Table 3-1

Staff gauge

Table 3-1

Staff gauge

Table 2-1
Table 2-1
Table 2-1
Table 2-1
Table 2-1
Table 2-1
Table 2-1
Table 2-1
Table 2-1

.Table 2-1

Table 2-1
Table 2-3
Table 2-3

- Table 2-3

Table 2-3
Table 2-3
Table 2-3
Table 2-3
Table 2-3
Table 2-1
Table 2-3
Table 2.3
Table 2-1
Table 2-2
Table 2-2

Battle Mountain Resources, Inc.
crimg gr-ge wotter guality protocol final 3-34.03

Telesto Solutions, Inc.
Mareh 2003




TABLE 1-3

CURRENT CMLRB MONITORING LOCATIONS AND SAMPLE ¥FREQUENCY

Monitoring Locations

QOperational Monitoring

TDF Supernatant Pond
Feeder Ditch
Leak Detection

Lysimeters
L-1S8
L-1D
L-28
12D
L-38
L-3D

Piezometers™

P-6
pP-7
P-8
P-9
P-10
pP-11
pP-12
P-13
P-14
P-15

MopitoringFrequencv

Monthly/Quartezly
Monthly/Quarterly
Monthly/Quarterly

Monthly/Quarterly
Monthly/Quarterly
Monthly/Quarterly
Monthly/Quarterly
Monthly/Quarteriy
Monthly/Quarterly

Monthly
Monthly
Monthly
Monthly
Monthly
Monthiy
Monthly
Monthly
Monthly
Monthly

Parameter List

Arsemc/Table 3-2
Volume/Table 3-2
Volume/Table 3-2

Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1

Inspected
Inspected
Inspected
Inspected
Inspected
Inspected
Inspected
Inspected

Inspected
Inspected

*Piezometers are sampled any time greater than 12 inches of standing fluid is measured in the well casing and
analyzed for Table 4.1 water quality parameters

Battle Mountain Resources, Ine.
edotg gor-ge e quality protoen! fingl 32403

Telesin Solutions, Inc.
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TABLE 1-4 |
PROPOSED PHASE I MONITORING LOCATIONS AND FREQUENCY
(2003- DECEMBER 2005)

Monitoring Lecations Monitoring Frequency Parameter List
Surface Water
RS-1 Quarterly Table 3-3
RS-2 ' Quarterly Table 3-3
RS-4 Quarterly Table 3-3
RS-5 Monthly/Quarterly Table 3-4/Table 3-3
RS-6 Quarterly Table 3-3
Ground Water
M-4R Quarterly Table 2-4
M-6 Quarterly Table 2-4
M-7 Quarterly Table 2-4
M-8 Quarterly Table 2-4
M-8 Quarterly Table 2-4
M-10 Quarterly Table 2-4
M-11R Quarterly Table 24
M-12 Quarterly Table 2-4
M-13R Quarterly Table 2-4
M-14 Quarterly : Table 2-4
M-15 - Quarterly Table 2-4
M-16 Quarterly Table 2-3
M-19 Quarterly Table 2-3
M-21 Quarterly Table 2-3
M-22 Quarterly Table 2-3
M-26 Quarterly Table 2-3
- M-34 Quarterly Table 2-4
BF-4 Quarterly Table 2-3
BF-6 Quarterly Table 2-3
Shalom Ranch Semi-annual Table 2-2
San Luis Town Well Semi-annual Table 2-2
Operational Monitoring
TDF Supernatant Pond Monthly/Quarterly Arsenic/Table 3-2
Feeder Ditch Monthly/Quarterly Volume/Table 3-2
Leak Detection Monthly/Quarterly Volume/Table 3-2
Batile Mountain Resources, Inc. ) o Telesto Solutions, Inc.

dmg ga-ge water quatity profocal finat 3-24-03.doc 9 March 2003




TABLE 14

PROPOSED PHASE I MONITORING LOCATIONS AND FREQUENCY (2003-2005)

Mogitoring I.ocations

Lysimeters
L-18
L-1D
L-28
L-2D
L-35
L-3D

Piezometers*

P-6
P-7
P-8
Pg
P-10
P-11
P-12
P-13
P-14
P-15

Monitoring Frequency

Monthly/Quarterly
Meanthly/Quarterly
Monthly/Quarterly
Monthly/Quarterly
Monthly/Quarterly
Monthly/Quarterly

Monthly
Monthly
Monthly
Monthly
Monthly
Monthiy
Monthly
Monthly

Monthly

Monthly

Parameter List

Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1
Inspected/Table 4-1

Inspected
Inspected
Inspected
Inspected
Inspected
Inspected
Inspected
Inspected
Inspected
Inspected

*Piezometers are sampled any time greater than 12 inches of standing fluid is measured in the well rasing and
analyzed for Table 4-1 water quality parameters

Baytle Mouniain Resources, Ine.
edding go-ge wiier qualipy protocel final 1-34-03
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TABLE 1-5
PROPOSED PHASE II MONITORING LOCATIONS AND FREQUENCY
(January 2006 to Closure}

Monitoring Locations Monitoring Frequency Parameter List

Surface Water

RS-1 Quarterly Table 3-3
RS5-2 Quarterly Table 3-3
RS-5 Monthly/Quarterly Table 3-4/Table 3-3
Ground Water

M-11R Quarterly Table 2-4
M-16 Quarterly Tahle 2-3
M-19 Quarterly Table 2-3
M-21  Quarterly Table 2-3
M-22 : Quarterly Table 2-3
M-26 Quarterly Table 2-3
M-34 . Quarterly Table 2-4
BF-4 ‘ Quarterly Table 2-3
BF-6 Quarterly Table 2-3
Shalom Ranch Semi-annual Table 2-2
San Luis Town Well Semi-annual Table 2-2

1.2 Reporting

If any measurement for any Permit Condition Value set forth in Table 1-2 falls outside the
concentration range specified for each Point of Compliance, CDMG will be notified within
five (5) working days, and the first verification sample in each instance will be taken within 2
weeks. If results of the first verification sample also fall outside the specified concentration
range, a second verification saruple will be taken within 2 weeks after receipt of the first
verification sample analysis. CDMG will be notified of the first verification sampling results
within five (5) working days following receipt of the results. If either verification sample is
within the Permit Condition Value(s), CDMG will judge BMRI in compliance and
monitoring at the Point of Compliance will resume the stated sampling frequency. However,
if both verification samples fall outside the specified concentration range, CDMG will be
- notified within five (5) working days following receipt of the results for the second
verification sample.

Under conditions where both verification samples fall outside the specific concentration
range of the Permit Condition Value(s), BMRI will submit a specific response plan, with a
schedule for implementation, to the CDMG within 30 days of receipt of the results for the
second verification sample. In ne case will the plan be implemented without prior approval
of the COMG. Should BMRI fail to fulfill these reporting, verification and response plan
obligations, CDMG may issuc a Notice of Violation to BMRI for violation of the mine

permit.

Telesto Solutions, Ine.
March 2003
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2.0 PROTOCOL FOR GROUND WATER SAMPLE COLLECTION
AND HANDLING

2.4  Water Sample Collection, Handling, and Management

Water sample collection, handling, and management will be conducted in accordance with
the following procedures. Table 2-1 presents the current ground water quality parameters
analyzed at the on-site monitoring wells, Table 2-4 presents the proposed water quality
parameters to be analyzed at the on-site monitoring wells, and Table 2-2 presents the water
quality parameters to be analyzed at the off-site monitoring wells. Table 2-3 presents the
water quality parameters to be analyzed at the West Pit (TR-26) monitoring wells. Drawing

1 identifies the ground water monitoring locations.

211 Receive Sample Containers, Laboratery Water and Coolers from
Lahoratory

These items, when received, will be checked by the field sampling personnel to verify the
sampling materials are in compliance with project specifications. Empty environmentally
certified sample containers will be received in either coolers or certified shipping containers
from either the analytical laboratory or a certified sample container manufacturer or supplier.
A chain-of-custody and sample container certification formn will be received with the above-
mentioned items. The sample containers will be enumerated on the chain-of-custody form.
After these items have been inspected and found to be in compliance, the materials will be
placed into either the cooler or certified shipping container, or stored on site in a location

designated for this purpose.
2.1.2 Collect Samples and Record Field Dats

Samples will be collected in accordance with site-specific protocols as defined in Sections
2.2,3.2, and 4.2. Field data will be recorded at the time of sample collection in the sample
collection field logbook. Immediately after a sample is collected, sample identification will
be recorded on the sample container and in the sample collection field logbook. The sample
container will then be placed in a sealable (e.g, Zip-Lock® type) plastic bag, and placed in an
iced cooler. If, at any point, there is deviation from sample collection protocols as outlined
in this document, the deviation(s) must be noted on the chain-of-custody form and in the
sample collection field logbook.

2.4.3 Transport of Samples

Samples will be transported in iced coolers from the sample collection location to the
Iaboratory. If conditions require samples be held over-night; the samples will be refrigerated
at a storage temperature between 1 and 4 degrees Celsius, Chain-of-custody forms will be

signed over at the time of sample transfer.

Telesto Solutions, Inc.

Battle Mountain Resowrees, Ine.
March 2003
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Before signing over the samples, the field sampling personnel will check the following items:
1. That the chain-of-custody and sample containers are in agrecment;

2. That the required information has been recorded on the chain-of-custody form,
analytical order form, and the sample container;

3. That the sample container is full and tightly sealed, and that the sample has been
collected in the correct container;

4, That the sample has been maintained in a sealed plastic bag away from other
sample collections;

5. That the sample has been maintained on ice or refrigerated since the time of
collection;

6. That sufficient sample quantity has been collected to perform the intended
analysis;

7. That there has been no deviation from sampling protocol, or if deviation has
occurred that the details of the deviation(s) have been properly recorded;

8. That the actual number of samples collected versus the number of QC samples
(i.e, field duplicates, rinse blanks, and field blanks) is checked fo ensure that a
sufficient number of QC samples have been collected.

2.1.4 Field Quality CGontrol Check

A thorough review of procedures will be made by the field sampling personnel to check that
all quality control provisions have been met. If any items are outside the control limits as
defined in the above procedures, the field sampling personnel will take comective action.
The action taken shall be of a nature to return the sample back to within control limits. The
corrective-action, decision making process will progress in a reverse sequence of the
procedures listed in Section 2.1.3, in a descending order until the sample is within control
limits. Recollection of a sample will be final means for retuming a sample to within control
limits. If there is deviation from the sampling procedure and/or sample management
program, but this will not sufficiently affect the integrity of the sample fo warrant
recollection, the sample will continue through the sample management sequence. The field
sampling persormel will notify the Site Environmental Coordinator of this situation. In
addition, any such deviations from procedure must be noted in the sample collection field
logbook and included in snbsequent reporting to CDMG.

Bartle Mountain Resources, inc. - Telesto Solutions, Inc.
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2.1.5 Filtration of Ground Water Samples, Preservation and Preparation

Ground water samples requiring dissolved analysis will be filtered on site. Filtering
techniques are defined in Section 2.2.10. Samples will be filtered with as little delay after
collection as practical under field conditions. Samples requiring filtration will be acidified to
pH<2 afier filtering. Bottles containing filtered samples will be recorded in the sample
collection field logbook and on the sample collection container.

Sample preservation and pre-treatment will be performed using preservatives as defined in
Table 2-5.

216 On-Site Storage

When circumstances do not permit sample shipment from the site to the commercial
analytical laboratory on the same day as collection, samples will be refrigerated and
maintained within a temperature range of 1 to 4 degrees Celsius prior to shipment.

2.4.7 Package Samples for Transhort to L.aboratory and Prepare Shipping
Documents

The sample containers will be packed in iced shipping coolers. The sample chain-of-custody
form will be placed in a plastic bag in the cooler with the sample containers or affixed to the
exterior of the shipping cooler. Sufficient ice or ice packs will be added to each cooler to
maintain the samples at a temperature within 1 to 4 degrees Celsius. Coolers containming
samples prepared for shipment will be sealed with security tape or banding.

2.1.8 Review of Paperwork and Sampie Integrity

Prior to closure of the shipping cooler, sample containers will be given a final inspection
ensuring that the containers are tightly sealed, bottles are not compromised, and the contents
are properly packaged for shipment. Chain-of-custody records will be exarmned as to
whether custody has been maintained and is accounted for and that the field sampling
personnel has adhered to appropriate filtration, preservation and storage protocols. A final
review of shipping documents will be performed to check that the documents have been

filled out properly.
2.1.9 Final Quality Control Check

A final QC inspection will be conducted before samples are released for transport to the
analytical laboratory, The field sampling personne] will conduct the review to establish that
the samples are within the quality control limits. If a situation arises, during this review,
where a sample or paper work, falls outside of the control criteria, the field sampling
persomel will take appropriate comective measures. The sequence of sample management
events will be reversed until the sample can be brought within control limits.

Telesto Solutions, Inc.

Bautle Mountain Resources, Inc.
14 March 2003
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If a sample cannot be returned to control limits, the field sampling personnel will notify the
Site Environmental Coordinator. If, in the opinion of the Site Environmental Coordinator,
the deficiency does not warrant recollection of the sample, the flow of sample management
will continue. All such deficiencies in sample quality control will be noted in the sample
coliection field loghook and subsequently reported to CDMG.

2410  Transportation of Sample Collections to the Laboratory

Samples will be delivered by the field sampling personnel or shipped to a U.S.
Environmental Protection Agency (EPA) certified analytical laboratory.

2111 Laboratory Review of Sampie Integrity and Paperwork

The laboratory will inspect the securify seal or banding on the shipping cooler to evaluate the
integrity of the samples. After opening the cooler, the laboratory will remove and sign the
attached or enclosed chain-of-custody form indicating the time and date the cooler was
opened. This chain-of-custody form will be included as part of the laboratory’s analysis
report. A thorough inspection of the samples will be conducted to evaluate:

1. That the ice or ice pack is still partially frozen and the contents have remained in a
chilled condition (in the range from 1 to 4°C) during transport;

2. That the sample containers are ful}, intact and free from external contamination (f
the container is not full, the faboratory will so note on the chain-of-custody formy;

3. That the labels affixed to the sample containers are legible and are in agreement
with both the chain-of-custody form and the request for analysis form; and

4. The sample temperature is received at or below 4°C.

Héving met al these requirements, the laboratory will indicate on the chain-of-custody form
that the samples were received in “good” condition. Any broken sample containers, or non-
compliance with the above items, will be detailed on the chain-of-custody form.

The laboratory will then check the pH from an aliquot of all preserved samples to ensure that
the sample was properly preserved.

2.1.12  Laboratory Quality Control Check

Any nonconformity with the quality control guidelines must be noted on the chain-of-custody
form, and the laboratory is required to contact the figld sampling personnel by telephone, to
inform him/her of such conditions.

All such deviations from procedures will be noted and transmitted to the Site Environmental
Coordinator, If no significant deviations from the procedure are encountered, the samples
will proceed to analysis. If significant deviations are encountered, additional samples will

Bartle Mountain Resources, Inc. o Telasto Solutions, Inc.
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need to be collected according to the protocols outlined herein and re-submitted to the
{aboratory for analysis.

2143  Analysis of Samples

At the time the samples are “logged in” by the laboratory, the laboratory’s QA/QC program
will be initiated, All laboratory QC conirols and methodology as defined in the laboratory’s
Standard Operating Procedure (SOP) will be followed, A copy of the relevant sections of
the analytical laboratory’s SOP document and Statement of Qualifications are attached in -

Appendix A.
2.1.14  Verify Analysis Performed as Requested

Upon receipt of the Iaboratory analysis report, the Site Environmental Coordinator will
review the report relative to the following criteria:

1. That the analysis has been performed as requested;
2. That the correct analytical methodology was employed;
3. That samples were analyzed within the holding times as defined in Table 2-5;

4. That the in-house laboratory quality control samples fall within prescribed limits
and that a sufficient quantity of QC samples were analyzed;

5. That the reporting format is correct; and

6. That the sample identities are reported correctly.

2.1.15  Quality Control Check of Analytical Results

If any items fall outside of the control limits of the quality control check, the Site
Environmental Coordinator will contact the laboratory to resolve any discrepancies. If the
problem encountered is a tfypographical error, the laboratory will issue a corrected report.
Quality control deficiencies affecting the validity of the amalysis will be reported and
discussed with the Site Environmental Coordinator to evaluate what corrective measures
should be taken. Anomalous valves will be rechecked by the laboratory and, if confirmed,
will be reported by facsimile letter and by telephone to the CDMG within 5 working days.

2.2  Ground Water Sample Collection

This protocol cutlines procedures and equipment for the collection of representative ground
water samples from the monitoring wells.

Telesto Selutions, Inc.

Battle Mountain Resources, Inc,
Muarch 2003
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2.2.1 Cleaning of Sampling Equipment

Submersible monitoring equipment (i.c., pumps, pipelines, hoses, etc.), either dedicated or
non-dedicated, will be flushed with ground water prior to sampling. These quantities of
ground water will be dependent upon the type of pump equipment and sampling techniques
used in collecting the representative sample collection. All ground water well-sampling will
be conducted in accordance with accepted and recommended U.S. EPA ground water

sampling protocols.

Micro-purge

In ground water wells fitted with or using low flow, micro-purge pump equipment (i.e.,
Grundfos, bladder pumps, etc.), well purging will be conducted using in-line flow sensor
equipment monitoring pH, electrical conductivity, dissolved oxygen, and temperature. The
use of low flow, micro-purge pump equipment and io-line sensor equipment allows field
sampling personnel to determine when the chemistry of water withdrawn from the well has
stabilized and potential external contamination associated with the pumping equipment or
standing well bore water has been rinsed from the sampling train. Field sampling personnel
will collect the above identified field parameters using the in-line sensor equipment on
regular 3-minute intervals to determine ground water well stabilization. Field sampling
persontel will determine that an adequate purge volume has been extracted and the ground
water chemistry of the well has stabilized when all field parameters are within plus or minus
10 percent for electrical conductivity, temperature and dissolved oxygen and the in-line
sensor pH reading is plus or minus 0.1 standard units from the previous readings collected in
the previous 3-minutes. Field personnel will record all in-line sensor measurements in the

sample collection field logbook.

Standard Purge (3 Well Bore Volumes)

Ground water monitoring wells not equipped with or using low flow, micro-purge pumping
equipment will be evacuated with a minimum of 3.0 well bore volumes or total evacuation of
the ground water well to allow equilibration of the ground water chemistry and provide for
the removal of potential sample train contamination, Care will be taken to prevent pump and
sample frain equipment from coming into contact with contaminated surfaces. Nop-
dedicated pumping and sample train equipment will be stored between sampling events in an
area to minimize potenfial for contamination of the equipment, while dedicated pump
equipraent will be stored within the ground water well casing. Non-dedicated pumping and
sample frain equipment external surfaces will be brushed free of loose materials prior to
introduction into the ground water well,

Disposable sample collection bailers will be used when necessary to collect samples not
accessible or available by submersible pumping equipment.

Batile Mountain Resources, Inc. ' Telesto Solutions, Inc.
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222 Sample Containers

Certified environmentally clean sample containers will be used in the collection of samples.
The analytical laboratory performing the analysis or an envirommentally certified sample
container manufacturer or supplier will supply the certified-sample containers. The type of
container used for sample collection will be dictated by the parameter(s) for which the
sample is to be analyzed. A listing of the appropriate containers and preservatives for
specific parameters is presented in Table 2-5.

223 Sample Collection and Handling

The field sampling petsonnel will be responsible for the complete documentation of
sampling, which will be kept in the sample collection field logbook, in ink, for the
preservation of all samples and for maintaining chain-of-custody records for all samples until
the sample collections are shipped to the laboratery for analysis.

2.24 Ground Water Sampling

It is expected that the condition of the ground water wells and the wells ability to yield water
may vary from one location to another due to natural variability in the hydraulic properties of
the ground water bearing formation at any given location.

It may be necessary, therefore, for the field sampling personnel to modify procedures as
sampling progresses so that ground water samples obtained from monitoring wells are
representative of water quality in the water bearing formation penetrated by the well. The
general procedures to be used are presented in the following sub-sections. Necessary
deviations from these procedures will be fully documented in the sample collection field

logbook.
225 Locking Wells

Wells will be unlocked immediately prior to initiating sampling procedures, All wells will
be re-secured when sampling is completed. Access to the wells will be controlled by BMRL

2.26 Water Levels and Measurements

The water level of each well will be measured to calculate the volume of the water column
and recorded in the field loghook. Measurements will be made to the nearest 0.01-foot. This
measurernent will be used with well construction logs identifying the total depth of the
completed well and casing diameter to calculate the bore volume evacuation necessary to
complete a minimum three well bore volurnes.

Telesto Solurions, Ine.

Battle Mouniain Resources, Inc. .
18 March 2003

ety ga-qe wetted guality prowes! final 33403




227 Well Evacuation

Pror to evacuating water from wells not equipped or using low flow, micro-purge pump
equipment, the volume of water in each well will be calculated. Ground water from all wells
will be evacuated using submersible pumping equipment prior to commencement of
sampling. Normally, a ground water well will not be sampled unless all water standing in the
well casing has been replaced by fresh ground water, unless low-flow, micro-purge pumping
equipment and sampling techniques are being used. In the cases were low-flow, micro-purge
purnping equipment and sampling techniques are being used, stabilization of the ground
water chemistry will be determined using the protocol discussed in Section 2.2.1. Ground
water wells not equipped with low flow, micro-purge pumping equipment, will be pumped
for a mimimum of three (3) well bore volumes or the well has been pumped dry prior to
sample collection. In no case will sampling using any type of pumping equipment take place
more than two hours after the third well bore volume has been removed from the well or low
flow, micro-purge pumping equipment using in-line flow sensors determined the ground
water chemistry has stabilized,

Wells with low recovery rates will be pumped to dryness and allowed to recover prior to
sampling. If this happens, it will be noted in the sample collection field logbook that the
evacuation of a minimum three well bore volumes criterion or low flow, micro-purge
stabilization was not met for this specific well. Sampling will take place within 24 hours
after well evacuation. In the event well recovery has not been completed within a 36-hour
period, no sample collection will be completed and BMRI will verbally report the field
conditions to the CDOMG within 24 hours. BMRI will submit a written report to CDMG
concerning such circumstances within 5 working days of determining the inability of the
ground water well to sufficiently recover.

If a well that is ordinanly dry contains fluid at a scheduled sampling event, a sample of that
fluid will be obtained to evaluate the source of the water. In this special case only, if
sufficient volume is not evacuated to meet QA/QC protocols, it will be noted on the chain-of-
custody form that QA/QC protocols were not met. Then the sample will be obtained for
analysis. The chain-of-custody form will note a prioritization of parameters for analysis
should there be insufficient sample for all analyses. Cyanide analyses will be conducted first,
followed by metals analyses and the rest of the inorganic parameters, as applicable. In
addition, the analytical resuits will be annotated that QA/QC protocals were not met and,
therefore, the results are not valid.

228 Ground Water Sampling Method

Samples will be obtained after the procedures described in Sections 2.2.1, 2.2.6, and 2.2.7 are
completed. Samples will be taken using a submersible pump. Non-dedicated pump and
sample train equipment will be cleaned in accordance with cleaning procedures outlined in
Section 2.2.1. Care will be taken to prevent pump or appurtenant apparatus from coming into
contact with contaminated surfaces.

Battle Mountain Resources, Ine. S Telesto Solutions, Inc,
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Ground water samples will be collected from the pump discharge directly into a certified
collection container after the well has been adequately purged and stabilized. Al samples
will be collected in certified, envirommentally clean sample containers and appropriately
preserved as defined in Table 2-5. Samples requiring filtration will be filtered using an in-

line 0.45 um flter.

If the concentration of constituents of the wells is known, wells will be sampled in an
ascending order, with the well containing the lowest concentration of constituents being
sampled first and proceeding through the remaining wells starting with the next lowest

constituent concentration.

Immediately after collection, all samples must be sealed in a plastic bag and then placed in
iced coolers. '

Guidelines for sample preservation, pre-treatment, and holding times, as outlined in Table 2-
5, will be strictly followed.

2.2.9 Field Parameter Measurements

Standard procedures will be followed to maintain consistent measurements of field
parameters. These standard procedures are as follows:

1. Instruments will be calibrated at the beginning of each sample day, using a known
standard solution. Field instrumentation calibration procedures are documented in

Table 2-6.

2. The samples to be measured will be collected in a sample container that has been
rinsed at least three times with either laboratory or commercial grade de-ionized
water. '

3. All field measurements will be made within as brief a period of time as possible,
so that temperature or chemical changes will be minimized.

4. Instrument probes will be rinsed with de-ionized water between each sampling
station to prevent possible cross-contamination.

Prior to sampling, while the well is being stabilized by either purge volume or micro-purging
stabilization (chemical stabilization), water will either be collected in a separate clean vessel
to measure the field parameters of pH, specific conductance and temperature or passed
through a in-line field sensor to measure the applicable field parameters. The first sample for
field parameter measurement shall be collected after approximately three casing volumes
have been removed or will be monitored continuously should micro-purging procedures be
employed, recording the field parameter measurcments on three minute intervals, All
instrument probes or in-line sensor equipment that come in contact with the sample water and
the measurement vessel shall be cleaned between uses by rinsing with laboratory/commercial
de-tonized water, A minimum of three sets of measurements will be made at each sample
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location to evaluate whether the field parameters have stabilized using micro-purge sampling
techniques. .

Under normal micro-purge conditions, samples will not be collected until each parameter has
stabilized. If, for whatever reason, field water quality parameters have not stabilized at 2
sampling location after withdrawal of three casing volumes, this information will be noted on
the chain-of-custody form and the sample collection will proceed according to the sampling
QA/QC protocols. The criteria for micro-purging stabilization are (+) 0.1 pH unit, (+) 10%
specific conductance, ()} 10% dissolved oxygen, and () 1°C temperature.

Replicate measurements using the standard three bore volume evacuation protocel will be
made at a minimum of one time per sample period in the following manner or sampling
personnel will use an in-line flow sensor:

1. Collect a sample of water into measurement vessel;
2. Measure field parameters;
3. Rinse instrument probes in de-ionized water; and

4. Re-measure field parameters in same sample collection.

2.210  Sampile Filtration

Sampling requiring on-site filtration shall be achieved using a disposable in-line filter
apparatus, which fifters through a 0.45-um membrane,

Samples will be preserved directly following filtration.
2.3  Field Quality Control
2341 Field Duplicates

Ground water field duplicates will be collected to evaluate the precision of the analytical
technique. One field duplicate will be collected for every ten samples collected or once per
quarter depending upon the number of ground water sample collections completed during the

specific quarter.

Field duplicates shall be obtained by subsequently collecting ample water from the pump
discharge to fill the necessary sample containers.

The duplicate sample will be submitted to a second independent U.S. EPA-certified
laboratory for Safe Drinking Water Act protocols, and will be analyzed for the same
parameters as the original sample. Identification of the duplicate sample will be recorded in
the sample collection field logbook for reference when analyses are completed.

Telesto Saiun:ons, Inc.
21 March 2003

Batile Mountain Resources, Ing.
addmy gage worer gualing proiocol fingl 3.24-03




2.3.2 Field Blanks

One field blank, consisting of filling laboratory certified containers with
laboratory/comrmercial-grade de-ionized water in the field will be collected for every ten
water quality samples obtained, or a minimum of one for every combined surface, ground
and operational water sampling series. The de-ionized water will be either obtained from the
EPA certified laboratory or purchased commercially by lot, and identified by lot number.
The laboratory supplying the water or BMRI will perform an analysis on each lot to
demonstrate that the water is essentially analyte free. Constituents analyzed shail include
total dissolved solids, manganese, fluoride, sulfate, copper, zince, and total cyanide.

24 Record Keeping

All field data will be recorded in the sample collection field logbook. These data will
include:

1. Temperature;

Weather conditions;

Sample protocol used (purge volume, micro-purge};
Vohime of evacuated water;

Field stabilization measurements;

Static water depth prior to sampling;

Total well depth;

Casing diameter;

R I N TS

‘Well number or location;

10, Number of bottles collected;

11. Sequence samples were collected; and
12, Sampler’s name.

A chain-of-custody form will be completed during sample collection, which wiil be filed
with the laboratory indicating the parameters requested, as well as the collection date of the

samples.

Prior to off-site shipment, samples will be inspected to ensure that the bottles are tightly
capped, appropriately labeled, and sealed in a plastic bag. Sample coatainers will be placed
into the shipping container, surrounded by ice and/or ice packs. Sufficient ice or ice packs
will be added to the cooler to maintain a temperature in a range from 1 to 4°C during transit
to the laboratory. Shipping containers will be affixed with a security seal.
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TABLE 2-1
CURRENT CMLRB
ON-SITE WELL WATER QUALITY PARAMETERS
GROUND WATER ANALYSIS

Major Cations

Calcium
Magnesinm
Potassium
Sodium

Major Anions
Alkalinity

Amzmonia
Bicarbonate
Carbonate
Chloride
Fluoride
Hydrogen Sulfide
Silica
Sulfate

Metal Tons (Dissolved)

Aluminum
Arsenic
Barium

Boron

Cadmium

Chromium
Copper

Tron
Lead
Manganese
Mercury
Nickel
Selepiom
Silver
Zinc

Radio Chemistsl_'!
Gross Alphal
Gross Beta

Organic Constituents
Total Organic Carbon

Miscellaneous
Specific Conglnctance(:’
)

Temperature®
Dissolved Oxygen™
Cyanide (Total and WAD)
Total Dissolved Solids
Hardness™

(1) Additional analysis of Radium-226, Radjuri-228 and Uranium, ¢ required.
{2) Ficld-measured parameler,
(3} Calculated,
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TABLE 2-2
CURRENT CMLREB
OFF-SITE WATER DECREE
WATER QUALITY PARAMETERS
GROUND WATER ANALYSIS

Masjor Ions
Fluoride

Metal Yons (Tatal}
Aluminem
Arsenic
Barum
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Zime

Miscellaneous
‘WAD Cyanide
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TABLE 2-3
PROPOSED
WEST PIT AND PERFORMANCE MONITORING PROGRAM
GROUND WATER PARAMETERS

Dissolved Copper
Dissolved Iron
Dissolved Manganese
Dissolved Sulfate
Total Dissolved Solids
pH?

Specific Conductance'™
Dissolved Oxygen™®

($3) Field-measured parameter.
{2) Field-measured pararmneter (ground water only)
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TABLE 2-4
PROPOSED
ON-SITE WELL WATER QUALITY PARAMETERS
GROUND WATER ANALYSIS

Major Cations
Calcium
Magnesium
Potassivm
Sodium

Major Anions
Alkalinity
Chioride -
Fluoride
Silica
Sulfate

Metal Ions (Dissolved)
Aluminum
Arsenic
Barigm
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Seleninm
Silver
Zinc

Radio Chemistry
Gross Alphat”
Gross Beta

Miscellaneous
Specific Conductance®®
pHY
Temperature™
Dissolved Oxygen®
Total Cyanide
Totzl Dissolved Solids
Hardness™

{1} Additional analysis of Radium-226, Radivm-228 and Uranium, as required.
(2) Field-measured parameter.
{3) Caleulated.
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TABLE 2-6

CALIBRATION OF FIELD INSTRUMENTATION

Parameter

General

Calibration

Dissolved Oxygen
Membrane

Enter the make, model, serial
and/or ID number for eack meter in
the field logbook.

Calibrate meter a5 instructed by the
manufacturer per air calibration.

Check membrane for air bubbles, wrinkles
and holes. Change membrane and KCI, if
necessary.

Check leads, switch contacts, ete. for
corrosion and shorts if meter pointer
remains off scale.

PH
Electrode Method

Enter the make, model, serial
[ and/or D) number for each meter in
the field logbook.

Calibrate the system against three standard

buffer solutions of known pH value. These

solutions should consist of known 4 5.1, 7
s.u. and 10 s.u

Be on the alert for erratic meter response
arising from weak batteries, a cracked
electrode, ete.

Check response and linearity following
highly acidic or alkaline samples, Ailow
tine for equilibration.

. Rinse electrodes thoroughly with de-

ionized water between samnples and after
calibration.

Tnspect the electrode for coating by oily
materials or buildups of solids. Either of
these can impeir electrode response and
should be removed by gentle wiping and
detergent polishing.

Coodunetivity

Enter the make, model, serial
and/or ID number for each meter in
the field loghook.

Check the cell constant periodically per
manufacturer’s instructions. If the cell
indicates low readings, the probable cause
is dirty electrodes. If cleaning does not
restore probe perfornunce, replatinizing
must be done according to manufacturer’s
instructions.

Rinse cell after each sample to prevent
Carryover.

Check the meter using a X CY standard
before taking to the field.

Temperature

Enter the make, model, serial
number and temperature range for
each thermometer,

Check general conditions of the
thermometer.

At least onge per year each thermometer
shall be checked at two ternperatures
against an NBS thermometer.
Temperature readings shall agree
withinl*C or the thermometer shall be
repiaced or recalibrated,

Battle Mountain Rescurces, Inc.
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3.0 PROTOCOL FOR SURFACE WATER SAMPLE COLLECTION
AND HANDLING

3.1 Water Sample Collection, Handling, and Management

Surface water sample collection, handling and management will be conducted in accordance
with the procedures outlined in Section 2.1. Table 3-1 presents the surface water quality
paramneters currently analyzed at the on-site surface water monitoring locations and Table 3-2
presents the water quality parameters analyzed at the tailing disposal facility (TDF), Table 3-
4 presents the surface water quality parameters proposed with monthly analysis of RS-5, and
Table 3-3 presents the water quality parameters proposed with quarterly analysis. Drawing 1
shows the monitoring locations.

314 Receive Sample Containers, Laboratory Water and Coolers from
Laboratory

These items, when received, will be checked by the field sampling personnel to verify that
they are in compliance with project specifications. Empty sample containers will be received
in either coolers or certified shipping containers from either the analytical laboratory or an
environmentally certified, sampling container manufacturer or supplier. A chain-of-custody
and sample container certification form will be received with the above-mentioned items.
The sample containers will be enumerated on the chain-of-custody form. After these items
have been mspected and found to be in compliance they will be replaced into either the
cooler or certified shipping container, or stored on site in a location designated for container

storage. -

3.2 Surface Water Sample Collection

This protocol outlines procedures and equipment for the collection of representative surface
water samples from the stream monitoring stations,

Field data will be recorded at the time of sample collection in the sample collection field
logbook. Immediately after a sample is collected the sample identification will be recorded
on the sample container and in the sample collectmn field logbook. The sample will then be
placed in a sealed plastic bag (e.g., Zip-Lock® type), and placed in an iced cooler following
collection. If at any point, there is deviation from sample collection protocols as outlined in
the above-referenced sections, these deviations must be noted on the chein-of-custody form
and in the sample collection field logbook.

3.24 Cleaning of Sampling Equipment

Surface water samples will be collected either directly into an environmentally certified
sample collection container or an environmentally certified disposable beaker to prevent
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possible cross-contamination associated with re-using dedicated sample collection
containers. The certified disposable beaker and sample container will be triple rinsed with
the surface water being sampled prior to final sample collection. Sample coliections
requiring filtration will be collected in a properly rinsed certified collection container and
then transferred to a disposable filtration apparatus for final filtration. Care maust be taken to
ensure an adequate volume of surface water is collected to complete the filtration process.

Surface water samnple collections requiring dissolved constituent analysis will be filtered with
disposable 0.45-micron filtration equipment to prevent possible cross-contamination,

3.2.2 Sample Containers

“Certified environmentally clean sample containers will be used in the collection of samples.
The analytical laboratory performing the analysis or a manufacturer or supplier of
environmentally certified sample containers will supply the certified-sample containers. The
type of container used for sample collection will be dictated by the parameter(s) for which
the sample is to be analyzed. A listing of the appropriate containers and preservatives for
specific parameters is presented in Table 2-5.

3.2.3 Sample Collection and Handling

The field sampling persomnel will be responsible for the complete documentation of
sampling, which will be kept in the sample collection field logbook, in ink, for the
preservation of all samples and for maintaining chain-of-custody records for all samples until
the sample collections are shipped to the laboratory for analysis.

3.2.4 Surface Water Sampling Method

Samples shall be collected after procedures described in Section 3.2.1 are completed.
Samples will be collected directly into the environmentally certified sample container, The
container will be rinsed a minimum of three times with the surface water prior to obtaining
the sample collection. The sample collection will be taken from the main flow of the stream,

and not from side eddies or stagnant water near the banks.

Care will be taken to prevent the sampling apparatus from coming into contact with
contaminated surfaces or materials. All surface water samples will be collected in a manner

that will minimize agitation during collection.

Immediately after collection, all capped and sealed sample containers will be sealed in a
plastic bag, and placed in an iced cooler. The sample bottles required for each surface water
quality parameter are listed in Table 2-5. The protocols for sample preservation, pre-
treatment and holding times, as outlined in Table 2-5, will be strictly followed.
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3.2.5 Field Parameter Measurements

Standard procedures will be followed to maintain consistent measurements of field
parameters. These standard procedures are as follow:

1. Instruments wili be calibrated at the beginning of each sample day, using a known
standard solution. Field instrumentation calibration procedures are documented in

Table 2-6.

2. Field parameters for surface water samples will be measured directly in the
stream. Instrumentation probes will be submerged in the stream and field
measurements will be completed following instrumentation stabilization.

3. All measurements will be made within as brief a period of time as possible, so
that temperature or chemical changes will be minimized.

4. Instrument probes will be cleaned with de-ionized water between each sampling
station to prevent possible cross-contamination.

Prior to measuring the field parameters of pH, specific conductance and temperature all
instrurnent probes that come in contact with the surface water shall be cleaned between uses
by rinsing with laboratory/commmercial-grade de-ionized water. One set of measurements
will be made at each sample location.

3.2.6 Sample Filtration

Surface water samples requiring on-site filtration shall be filtered using 0.45-pm filter
membranes and a disposable filter apparatus.

Samples will be preserved directly following filtration.
3.3  Field Quality Control

3.3.41 Field Duplicates

Surface water field duplicates will be collected to evaluate the precision of the analytical
technigue. One field duplicate will be collected for every ten samples collected or once per
quarter depending upon the number of surface water sample collections completed during the

specific quarter,

The duplicate sampie will be submitted to a second independent U.S. EPA-certified
laboratory for Safe Drinking Water Act protocols, and will be analyzed for the same
parameters as the original sample. Identification of the duplicate sample will be recorded in
the sample collection field logbook for reference when analyses are completed.
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3.3.2 Field Blanks

One field blank, consisting of filing a lsboratory certified containers with
laboratory/commercial-grade de-ionized water in the field will be collected for every ten
water quality samples obtained, or a minimum of one for every combined surface, ground
and operational water sampling series completed during a quarter. The de-ionized water will
be either obtained from the EPA certified laboratory or purchased commercially by lot, and
identified by lot number. The laboratory supplying the water or BMRI will perform an
analysis on each lot to demonstrate that the water is essentially analyte free. This analysis
shall include analyzing for total dissolved solids, manganese, fluoride, sulfate, copper, zinc,

and tota] cyanide.

3.4 Record Keeping

All field data will be recorded in the sample collection field logbook. These data will
include:

1. Temperature;
2. Weather conditions;

3. Field water quality parameter data;

¢

4, Station number or location;
5. Number of bottles collected;
6. Sequence samples were collected; and

7. Sampler’s name.

A chain-of-custody form will be completed during sample collection, which will be filed
with the laboratory indicating the parameters requested, as well as the collection date of the

samples.

Prior to off-site shipment, samples will be jnspected to ensure that the bottles are tightly
capped, appropriately labeled, and sealed in a plastic bag. Sample containers will be placed
into the shipping container, surronnded by ice and/or ice packs. Sufficient ice or ice packs
will be added to the cooler to maintain a temperature between 1 and 4°C during transit to the
laboratory. Shipping containers will be affixed with a security seal.

Telesto Solutions, Ine.

Battle Mountain Resources. Inc.
March 2003

cohotg qo-gr worer guallty prodocal final #2403 32




TABLE 3-1
CURRENT CMLRB SURFACE WATER QUALITY PARAMETERS

Major Cations
Calcium

Magnesium
Potasstum
Sodium

Maior Anions
Adkalinity

Ammonia
Bicarbonate
Carbonate
Chloride
Fluoride
Hydrogen Sulfide
Silica
Sulfate

Metal Tons (Total and Bissolved)

Aluminum
Arsenic
Bariumn

Boron
Cadmivm

Chromium

Copper
hron
Lead

Manganess

Mercury
Nickel
Seleninm
Silver
Zinc

Radio Chemistry
Gross Alphat"
Gross Beta

Organic Constituents
Total Organic Carbon,

Qi and Grease

Miscellangons

Specific Conductance™
pﬁ(!)
Temperature®
Dissolved Oxygen™
Cyanide (Total and WAD}
Total Dissolved Solids
Total Suspended Solids
Hardgess®

(1) Additional analysis of Radium-226, Radium-228 and Uranium, as required.
{2) Field-measured parameter. .
(3) Calcnlated.
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TABLE 3-2
TAILING DISPOSAL FACILITY MONITORING PARAMETERS

Tota/WAD Cyanide
Total Copper
Total Iron
Total Zinc
Sodium

Calcium
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TABLE 3-3
PROPOSED QUARTERLY SURFACE WATER QUALITY PARAMETERS

Major Cations

Calcium
Magnesium
Potassium
Sodium

Major Anions
Alkalinity
Ammonia

Bicarbonate
Chloride
Fluoride

Nitrite/Nitrate

Silica
Sulfate

Metal Yons
Aluminum (Potentially Dissolved)
Arsenic (Total)
Cadmium (Potentially Dissolved)
Chromium {Dissolved)

Copper (Potentially Dissolved)
Iron (Total Recoverable and Dissolved)
Lead (Potentisily Dissolved)
Manganese {Total Recoverable and Dissolved)
Mercury {Total Recoverable)
Nickel (Dissolved)

Selenium (Dissolved)

Silver (Potentially Dissolved)

Zine (Potentially Dissolved)

Radic Chemistry
Gross Alphat"
(Gross Beta

Organic Constituents
Oil and Grease

Miscellaneons -
Specific Conductance®
pH®
Tempcramrcm
Dissolved Oxygen™
Total Cyanide
Total Suspended Solids
Hardness™

(1) Additional apalysis of Radium-226, Radium-228 and Uraniwm, as required,
{2} Field-measured parameter,
{3) Calculated.
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TABLE 34
- PROPOSED MONTBLY SURFACE WATER MONITORING PARAMETERS

Total Cyanide
Tron {Trec™, Dissolved)
Manganese (Trec, Dissolved)
Total Sulfate

Specific Conductance®®

pH"
Temperanxre{n

{}) “Trec” means total recoverable as defined in the CDPHE Regulation 31 “The Basic Standards and Methodologies for
Surface Water” : : :
{2) Field-measured parameter

Banle Mountain Resources, Inc. Telesto Solutions, Inc.
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4.0 PROTOCOL FOR POROUS CUP LYSIMETER/PIEZOMETER
SAMPLE AND PROCESS SAMPLE COLLECTION AND

HANDLING

4,1  Water Sample Collection, Handling, and Management

Lysimeter, piezometer, and tailing sample collection, handling, and management will be
conducted in accordance with the procedures outlined in Section 2.1. Table 4-1 presents the
water quality parameters to be analyzed in the samples obtained from the porous cup
lysimeters and piezometers. Drawing 1 shows the monitoring locations.

411 Receive Sample Containers, Laboratory Water and Coolers from
Laboratory

These items, when received, will be checked by the field sampling personnel to verify that
they are in compliance with project specifications. Empty sample containers will be received
in either coolers or certified shipping containers from either the analytical laboratory or an
environmentally certified sampling container manufacturer or supplier. A chain-of-custody
and sample container certification formn will be received with the above-mentioned items.
The sample containers will be enumerated on the chain-of-custody form. Afler these items
have been inspected and found to be in compliance they will be replaced into either the
cooler or certified shipping container, or stored in a designated location for identified for
sample container storage.

4,2 Lysimeter and Piezometer Water Sample Collection

This protocol outlines procedures and equipment for the collection of representative ground
water samples from the lysimeters.

Field data will be recorded af the time of sample collection in the sample collection feld
logbook. Immediately after a sample is collected, sample identification will be recorded on
the sample container, in the sample collection field Jogbook. The sample container will then
be placed in 2 sealable {e.g., Zip-Lock® type) plastic bag, and then placed in an iced cooler.
If, at any point, there is deviation from sample collection protocols as outlined in the above-
referenced sections, these deviations must be noted on the chain-of-custody form and in the
sample collection field logbook.

4.2.1 Cleaning of Sampling Equipment

As the lysimeters are self-contained, dedicated units specific to the site, no sampling
equipment will be required to be cleaned before sampling or between sampling.

Battle Mountain Resources, inc. Telesto Solutions, Inc.
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Due to the probable small volume of fluid available for equipment cleamng and sample
collection, all evacuated water will be collected in environmentally certified disposable
beakers. Non-rinsed environmentally certified sample collection bottles will be used due to -
the probable lack of water available to follow routine rinsing practices,

4.2.2 Sample Containers

Certified environmentally clean sample containers will be used in the collection of samples.
Certified sample containers will be supplied by the analytical laboratory performing the
analysis or by a manufacturer/supplier of environmentally certified sample containers.
Various size containers, ranging from 100 mL to 1 liter will be provided to account for
various sizes of samples that will be collected. The type of container used for sample
collection will be dictated by the parameter(s) for which the sampie is to be analyzed. A
listing of the appropriate containers and preservatives for specific parameters is presented in

Table 2-5.
4.2.3 Sample Collection and Handling

The field sampling personnel will be responsible for the complete documentation of
samnpling, which will be kept in the sample coilection field loghook, in ink, for the
preservation of all samples and for maintaining chain-of-custody records for all samples until
the sample collections are shipped to the laboratory for analysis.

424 Lysimeter Water Sampling Method

Each lysimeter was assembled in accordance with the manufacturer’s instructions, using two
continuous lengths of polyurethane tubing to serve as the vacunm and sampling tubes. For
ease of identification during lysimeter sampling, black tubes were used for the vacuum line
and green tubes were used for the sample line,

Water is drawn into the porous sampling cup by placing a vacuum on the lysimeter.
Clamping off the green sampling tube and pumping the black vacuum line creates the
vacuurn that draws water into the porous sampling cup. The lysimeters should be kept under
a vacuum throughout the interval between sampling. Lysimeters will be checked monthly to
see if the vacuum is still holding and are evacuated on a quarterly basis. During the monthly
inspection if the vacuum is not holding, the vacuum pump will be used to re-evacuate the

porous cup and re-establish a vacuum.

Pressurizing the black vacuum line with a hand pump forces any fluid in the porous cup out
through the green vacuum line. The discharge from the green sampling tube may be
collected directly into the appropriate bottles supplied by the laboratory. Determination of
whether sufficient volume has been collected for analysis, including performing all required

laboratory QA/QC protocols, will be on the basis of the protocol outlined in Section 6.1, ‘
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4.2.5 Tailing and Collection Pond Sampling Method

Samples will be collected from the tailing impoundment area (supematant pond) and the
under drain collection pond feeder ditch using environmentally certified disposable beakers.
Grab samples will be obtained from the impoundment area and the collection pond feeder
ditch using a clean beaker. For the collection feeder ditch, the sample will be taken from the

main flow of the ditch.

Temperature and pH measurements will be made in the field for each of these process
samples, in accordance with Section 3.2.5.

Immediately after collection, all samples must be sealed in a plastic bag and placed in an iced
cooler, The sample bottles required for each sample site are listed in Table 2-5 (metals,
cyanide, etc.). Procedures for sample preservation, pre-ireatment and holding times as
outlined in Table 2.5 will be strictly followed.

Process point and porous cup lysimeter samaple collections will be conducted on separate
days from ambient surface water and ground water sample collections to prevent possible
sample cross-contamination. These process point, piezometer and porous cup lysimeter
sample collections shall be stored separately from ambient surface and ground water samples
and transported to the analytical laboratory in a separate shipping container or cooler.

4.2.6 Piezometer Sampling Method

Piezometer monitoring locations will be inspected monthly to determined if or what quantity
of water is present in each piezometer. If sampling personnel determine that the well casing
contains 12 inches or more of standing water, sampling personnel wil! attempt to collect the
sample usimg either low-flow micro-purge sampling equipment or dedicated bailers.
Sampling personnel will collect all fluids evacuated from the piezometer installation and
depending upon the volume collected will follow the protocols described in Section 6.1
(Sample Availability).

Immediately after collection, all samples must be sealed in a plastic bag and placed in an iced
cooler. The sample bottles required for each sample site are listed in Table 2-5 (metals,
cyanide, etc.). Procedures for sample preservation, pre-freatment and holding times as
outlined in Table 2-5 will be strictly followed.

4.2.7 Sample Filtration

Process point or porous cup lysimeter sample collections requiring on-site filtration will be
processed using a 0.45-pm filter membrane and a disposable filter apparatus.

Samples will be preserved directly following filiration.
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4.3 Record Keeping

All field data will be recorded in the sample collection field logbook. These data will
include:

1. Tempersture;

2. Weather conditions;

3. Vohune of water removed from the lysimeter;
Lysimeter designation or location;

Number of bottles collected;

Sequence samples were collected;

N oo w s

Sampler’s name; and

8. Condition of the lysimeter.

A chain-of-custody form will be completed during sample collection, which will be filed
with the laboratory indicating the parameters requested, as well as the collection date of the
samples.

Prior to off-site shipment, samples will be inspected as to whether they are tightly capped,
labeled and sealed in a plastic bag. Sample containers will be placed into the shipping
container, surrounded by ice and/or ice packs. Sufficient ice or ice packs will be added to the
cooler to maintain a temperature between 1 and 4°C during transit to the laboratory.
Shipping containers will be affixed with a security sea].

Telesto Solutions, inc.
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TABLE 4-1
LYSIMETER WATER QUALITY PARAMETERS®

Total Cyanide
Fluoride
Arsenic®
Barium
Cadmium
Chromium
Copper
Iron
Lead

Manganese

Mercury
Molybdenum
Selenium
Silver

Zinc

(1) Analysis will depend upor the volume of fluid recovered, with cyanide analysis receiving top priority.
{2) Metals are analyzed for dissolved concentrations.
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5.0 PROTOCOLS FOR ANALYSIS OF SURFACE WATER AND
GROUND WATER SAMPLES

51 Sample Handling and Management

Protocols for the handling and management of surface water and ground water samples are
described in Section 2.1 of this document.

Specifically, Sections 2.1.11 through 2.1.15 describes the actions to be taken by the
analytical laboratory and Site Environmental Coordinator with respect to:

1. Laboratory review of sample integrity and documentation (Section 2.1.11);
2. Laboratory quality control check (Section 2.1.12);

3. Analysis of samples (Section 2.1.13);
4. Verification of analysis performed as requested (Section 2.1.14); and

5. Quality control checks of analytical results (Section 2.1.15).

5.2  Analytical Protocols

The water quality parameters to be analyzed are given in Tables 2-1 through 2-4, 3-1 through
3.4, and 4-1.

The analytical protocols to be used for analysis of surface water and ground water samples
are those described in USEPA EPA-600/4-79-020, Revised 1983: (Methods for Chemical
Analysis of Water and Wastes). The specific method for WAD cyamide is described in

USEPA 821/R-99-013.

5.3 Quality Control

The detail of the quality control procedures to be used by the analytical laboratory are
contained in the laboratory’s Standard Operating Procedures (SOP), the relevant parts of
which can found in Appendix A. These quality control procedures are based on, and
developed from, the principles described in USEPA/OSWER SW-846 {1986, 3™ Edition).

The SOP includes descriptions of protocols for the analysis of reference standards, matrix
spiking and recovery analysis, analysis of duplicate samples, and analysis of field and rinsate
blanks, together with methods for the assessment of the data so generated.
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5.4  Analytical Accuracy and Verification

Analytical accuracy, precision, reproducibility and sensitivity will be consistent with the data
reported in USEPA EPA-600/4-79-020 or, where these data are unavailable for individual
analytical protocols, consistent with data reported in APHA/AWWA “Standard Methods for
the Examination of Water and Wastewater,” 17" Edition, 1989 (‘Standard Methods™). In the
absence of data from either of these sources, the analytical laboratory will seek to estimate
any or all of these parameters, where appropriate. Detection limits will be consistent with

data available in EPA 600/4-79-020 or “Standard Methods.”

The data for any monitoring parameter will be subjected to verification procedures where this
is considered necessary by the analytical laboratory or the Site Environmental Coordinator.
Verification procedures are included in relevant sections of the analytical laboratory SOP

(Appendix A).
5.5 Reporting
The analytical laboratory will produce a report that comprises:

1. A staternent of the laboratory test results, and

2. A quality assurance report,

The report shall identify the analytical laboratory, the laboratory job number, the client, and
the date of the report. Certification is provided by the report being signed and dated by an
authorized representative of the analytical laboratory together with their title, If any of the
analytical results fail to confirm with the approved permit standards, BMRI will, within 5
working days of receipt of the analytical data, notify the Division.

5.5.4 Analytical Results Report

The analytical test results will be given on the laboratory report that contain the following
information:

1. The date of the report and the laboratory performing the analysis;

2. The client identification number, the name of the client and the laboratory
identification number;

3. The date and time the samples were collected, the date and time the samples were
received, and the date of analysis;

4. A description of the test performed, the final result, the detection limits, and the
dilution used (where appropriate), the units of measurement, and the test method
employed. :
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55.2

1.

Quality Assurance Report

The quality assurance report will include, at a minimum, the following data:

A listing of the analytical methods used and their designations and/or references,
as appropriate;

The results of the matrix spiking analysis and calculated percentage recoveries;

The results of the reference standards analysis and calculated relative percentage
differences or actual differences;

The results of the duplicate analysis and calculated relative percentage differences
or actual differences;

The field blank and rinse blank analysis; and

Copies of the chéin-of—custody forms and any field notes or other documentation
provided with the samples.
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6.0 PROTOCOLS FOR ANALYSIS OF POROUS CUP LYSIMETER,
PIEZOMETER AND PROCESS SAMPLES

6.1  Sample Availability

The nature and operation of the porous cup lysimeters and piezometers dictates three
conditions that apply to samples collected for analysis:

L. There is insufficient sample to perform any analysis: (i.e. less than the minimum
sample volume of 100 mL required to perform and quantify appropriately QA/QC
compatible total cyanide analysis, assuming the autoanalyzer method is used —
See Section 6.3);

2. There 1s msufficient volume to perform other analysis apart from total cyanide
analysis; and

3. There is sufficient sample to perform the full analysis of the parameters listed in
Table 4-1, including all QA/QC requirements.

In the case of Condition I, insufficient sample for total cyanide analysis, no analysis will be
performed. A report will be issued stating that there was insufficient sample for total cyanide
analysis and quantification, including QA/QC requirements.

Where there is sufficient sample for the total cyanide analysis alone, Condition 2, this
analysis will be completed according to the procedures described in Section 6.3 and a report
on the data, including the QA/QC report, will be issued.

In the case of Condition 3, where there is sufficient sample for analysis of all parameters
listed in Table 4-1, the procedures will be the same as those for surface water and ground
water samples, given in Sections 5.1 through 5.5. This will apply to all process samples also.

6.2 Sample Handling and Management

Should there be sufficient water in the porous cup lysimeter or piezometer to allow an
acceptable sample collection (See Section 6.1), the protocols for the handling and
management of porous cup lysimeter, piezometer and process samples are referenced in
Section 4.1 and are described in Section 2.1 of this document.

Specifically, Sections 2.1.11 through 2.1.15 describes the actions to be taken by the
analytical laboratory and site Environmental Coordinator II with respect to:

1. Laboratory review of sample integrity and documentation (Section 2.1.11);
2. Laboratory quality control check (Section 2.1.12);

3. Analysis of samples (Section 2.1.13);
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4. Verification of analysis performed as requested (Section 2.1.14); and

5. Quality control checks of analytical results (Section 2.1.15).
6.3 Anaiytical Protocols

6.3.1 Full Analysis

If there is sufficient sample for the analysis of all parameters listed in Table 4-1, the
analytical protocols to be used for the porous cup lysimeter and piezometer samples will be

the same as those given in Section 5.2,

Process samples will be analyzed by the same methods for total cyanide as described in
Section 6.3.2. WAD cyaride analyses in the process samples will follow similar protocols as
the total cyanide analysis using USEPA Method OIA-1677. Methods for the analysis of '
copper, zinc, iron, calcium and sodium are the same as those given in Section 5.2,

6.3.2  Total Cyanide Analysis Only

If there is sufficient sample for cyanide analysis only, total cyanide will be determined based
on using either of the approved USEPA methods: Method 3352, the titrimetric,
spectrophotometric method or Method 335.4, the semi-automated colorimetry method.

The analytical laboratory will implement appropriate analysis of standards, calibration
procedures and other QA/QC issues consistent with USEPA total cyanide Method 335.2 and

Method 335.4,

Specifically, all calibration samples will be processed through the entire analytical procedure
to compensate for sample matrix effects and the potential presence of reduced sulfur species
in the porous cup lysimeter samples. This is effectively a method of standard additions to the
sample matrix for calibration through the entire analytical procedure.

6.4 Quality Control

6.4.1 Full Analysis

Where there is sufficient sample for the analysis of all the parameters listed in Table 4-1,
then the quality control procedures given in Section 5.3 for the surface water and ground
water samples will apply. Quality control procedures for copper, zinc, iron, calcium and
sodium are the same as those given in Section 5.3. '
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6.4.2 Total and WAD Cyanide Analysis Only

The quality control protocols for total cyanide anmalysis will be comsistent with those
deseribed in Section 5.3, subject to modification for the specific analytical procedure, as
described in USEPA Method 335.2 or USEPA Method 335.4. WAD cyanide analyses in the
process samples will follow similar protocols as the total cyanide analysis using USEPA

Method OIA-1677,
6.5 Analytical Accuracy and Verification

6.5.1 Full Analysis

Analytical accuracy and verification protocols will be the same as déscribed in Section 5.4 if
there is sufficient sample for analysis of all parameters listed in Table 4-1. Analytical
accuracy and verification procedures for copper, zinc, iron, calcium and sodium analyses are
the sari¢ as those given in Section 5.4,

Total and WAD cyanide analyses on the process samples will be consistent with the
protocols and data described in Section 6.5.2.

6.5.2 Total Cyanide Analysis Only

The analytical accuracy and verification requirements will be similar to and consistent with
Section 5.4.

The reported analytical sensitivity for total cyanide by Methods 335.2 and 335.4 is 0.02
mg/L, :
6.6 Reporting

Unless there is insufficient saraple for any water quality analysis to be performed (as in
Condition 1, Section 6.1}, then the analytical laboratory will produce a report that comprises:

1. A staternent of the laboratory test results, and
2. A quality assurance report.

The preface to the laboratory report shall identify the apalytical laboratory, the laboratory job
number, the client, and the date of the report, Certification will be provided by the report
being signed and dated by an authorized representative of the analytical laboratory together
with their title. If any of the analytical results fail to confirm with the approved permit
standards, BMRI will, within 5 working days of receipt of the analytical data, notify the
Division.
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6.6.2 Analytical Results Report

The analytical test results will be given on the laboratory report form that contains the
following information:

1. The date of the report and the laboratory performing the analysis;

2. The client identification number, the name of the client and the Iaboratory
identification number;

3. The date and time the samples were collected, the date and time the samples were
received, and the date of analysis; and

4. A description of the test performed, the final result, the detection limits, and the
dilution used (where appropriate), the units of measurement, and the test method

employed.
6.6.3 Quality Assurance Report

The quality assurance report will include, at a minimunm, the following data:

1. A listing of the analytical methods used and their designations and/or references,
as appropriate;

2. The results of the matrix spiking analysis and calculated percentage recoveries;

3. The results of the reference standards analysis and calculated relative percentage
differences or actual differences;

4, The results of the duplicate analysis and calculated relattve percentage differences
or actual differences;

5. The field blank and rinse blank analysis;

6. Copies of the chain-of-custody forms and any field notes or other documentation
provided with the samples; and

7. Laboratory certification and CDMG notification.

Should BMRI elect to change the commercial analytical laboratories, BMRI shall provide
CDMG with written notice of such determination 30-days prior to commencing analytical
testing at the new laboratory. BMRI shall include with this notification, the date which
BMRI plans to initiate analytical testing with the new laboratory, a copy of the laboratory’s
SOP and a copy of the laboratory’s EPA certification. Should CDMG determine the
laboratory’s SOP or certification does not fully comply with the conditions of this QA/QC
Pian, CDMG will notify BMRI of such a determination within 10-days prior to the scheduled
initiation date provided in the BMRI notice.
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SVL ANALYTIGCAL, INC.

_Qua/ig assurance and guality conirol reasures are integral parts of the established
quality system @t SV L. Anabytical, Inc.

This manual describes the quality assurance program {(QAP) at SVL Analytical, Inc, (SVL). This program has
the unqualified support of SVL management as well as the agreement, acceptance and adherence of the

laboratory staff.

SVL is an analytical laboratory specializing in the performance of tests and paramelers used in the
characterization of environmental and mining samples, Since 1872, SVL has analyzed water, soll, sediment,
sludge, oil, paint, rock, fish and other animal tissues, vegetation, air filters, and other sample types,

SVL occupies modem facilities specifically designed and organized to ensure an efficient mode of operation.
“The 25,000 square foat taboratory buitding has been modified to the specific needs of our large capacity
analytical laboratory. Building access, security and safety features have been carefully considered. Access
through the outside laboratory entrance and to internal areas is limited fo iaboratory and other essential
personnel. Each laboratory division is plumbed and wired separately with easily accessible shut-off stations.

1.1 Organizational Chart

The organizational structure of SVL follows a traditional scheme of management with a few modifications. The
President and CEO is at the top of the chain of command followed by the Laboratory Director. The Safety,
Cuality Assurance, Client Services, and Busingss Development divisions report directly to the CEO; all other lab
employees report fo the Laboratory Director. A complete organizafional chart for SVL Analyiical, inc, is

contained on the following pags.
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1.2 Personnel

Position

President

Laboratory Director

Technical Director

Supervisor Inorganic Instrumental Chemistry
Supervisor Crganic Chemistry

Inorganic Instrument Operator {IC)

1CP Spactroscopist

Inorganic Instrument COperator (ICF)
Inorganic Instrument Operator (GFAA)
Classical Chemistry Department Analyst
Classical Chemistry Department Analyst
Classical Chernistry Department Analyst
Classical Chemistry Department Analyst
Classical Chemistry Department Analyst
Classical Chemistry Department Analyst
Classical Chemistry DBepartment Analyst
Classical Chemistry Department Chemist
Organic Chemistry Depariment Chemist
Organic Chemistry Department Chemist
Organic Chemistry Departrnent Analyst
Organic Cheristry Depariment Analyst
Quality Assurance Coordinator

Safety Director .

Docurment Confrol Manager

Client Services Manager

Business Development Manager
Information Technology Manager
Systems Analyst

Accounts Receivable

Accounts Payable

Sample Receiving

Document Processing and Repariing

Employee

Wayne Sorensen
J. Blake Johnson
Bruce Bradbum

© Kirby Gray

Wendy Ozminkowski
Ann Costelio

Anne L., Spradlin
Danny Sevy

Kevin Hathaway
James L. Hodge
Alice Van Dom
Janice DeVoe
Dean Palmer
Gordon Anthis
Debbie Schuilz

Kay Johnson

David Hauser
Kristine Haskenson
Stephanie Clearwater
Mark Fellegy

Judy Ashcraft

Paut Duerksen

Lee Haynes

Melba Bencich

G. Christine Meyer
Dave Waisman
Brandan Borgias
Russelt Alfred
Danelia Mooney
Joyce Scluchett
Crystal Sevy

Dee Coker

Deagree

BS 1862
Ph.D. 1971
MS 1900
BS 1972
BS 1487
BS 1971
BA 1983

BS 1977
BS 1979

BS 1836
BS 1891
BS 2000

BS 1977

MS 1685
Ph.D. 1985

Lah
Experience
36
18
11
18
4
16
17
15
15
30
11
20
5
13
1
13
1
10
1
13
33
21
12
14

22
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1.3 Resumes

WAYNE R. SORENSEN

PROFESSIONAL EXPERIENCE:
1873 - H -

PREGENT SVL Analytical, inc. - Kellogg, ID
President. Owner and founder of the laboratory. Administers company policies and
fomulates business strategies.

OCT 1969 - )
APR 1973 The Bunker Hill Company - Kellogg, ID

Supervised a large integrated mine, mill and smelter analytical laboratory and trained
personnel,

MAR 1968 - : . oy
oot 1569 Kennecott Copper, Ray Mines Division

Chief Chemist: Supervised an assay lab, trained assayers for new analytical methods and
conducted applied research,

MAY 1565 - Kennecott Copper, Western Mining Division Research Center

Analytical Chemist Analyfical methods development and applied metallurgical research on
copper.

- EDUCATION:

1958-1962 Utah State University - Logan, UT

B.8. Chemistry (minor: mathematics, physics)
1965 Salt Lake Trade Tech - Salt Lake City, UT

Basic Industrial Stafistics
1866 - 1967 University of Utah - Salt Lake City, UT

MBA program
1968 Arizona State University - Tempe, AZ

Modem Industrial Spectroscopy
19689 Arizona State University - Tempe, AZ

Crestive Management
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WAYNE R. SORENSON (continued)

PUBLICATIONS:

A Study of Variables Affecting the Quality of Electrowon Copper” paper presented at the 1968 meetzng of the
Elecirolytic Process Commitiee and the 1869 National AIME Conference.

PATENTS:

Eiectrolyte circulation system for an electrolytic cell.
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J. BLAKE JOHNSON

PROFESSIONAL EXPERIENCE:

899 - SVL Analytical, Inc. Kellogg, ID

Laboratary Director — Manages and directs the activities of the laboratory.

AUG 1988 - N
JAN 1980 Consultant - Spokane, WA

JUuL 1979 - i 101 -
AUG 19839 Baroid Corporation - Houston, TX

Director of Exploration and Property Management — Managed and directed all geological
investigations, worldwide, and managed all domestic production properties.

DEC 1878 - : .
JUL 1978 Baroid Corporation - Houston, TX

Assiétant Director of Exploration.
MAR 1973 - NL Industries - Golden, CO

DEC 1978
Chief Geochemist — Planned and implemented all geochemical investigations, worldwide.
FEB 1972 - .
MAR 1873 Geosensors - Spokane, WA

Geochemist ~ Investigated the relationships between airbome radiomefric data and
uraniurm deposits and petroleum reservoirs.

JUN 1869 - H -
FEB 1672 Vanguard Exploration - Spokane, WA
Geochemist - Performed laboratory and field investigations as applied to mineral
explaration. .
EDUCATION:
1967- University of Idaho - Moscow, ID
18968

Ph.D. Geology (minor in Chemistry)

186 3?* Whitworth College - Spokane, WA
196

B.S. Geology (minor in Chemistry)
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4. BLAKE JOHNSON (continued)

PUBLICATIONS:

"Geochemistry of Belt Supergroup Rocks, Coeur d'Alene District, Shoshone County, Idaha"; unpublished Ph.D,
dissertation, University of Idaho, April 1971,

"Studies on the Molecular Weight of Petroleum Asphaltenes Via the Vapor Pressure Osmometer”; paper
presented of the Northwest Regional Meeting of the American Chemical Society, at Richland, Washington, June
1967,




SVL ANALYTICAL, INC.

G. CHRISTINE MEYER

PROFESSIONAL EXPERIENCE:

1993 - -

PRESENT SYL Analytical - Kellogg, ID
Client Services Manager - Secures commercial contracts; confers with technical staff and
assigns project management for contracts. Primary in-house service representative,
responsible for developing and distributing company literature to existing and potential

clients.
Ju N1 ; 993? § - SVL Analytical - Kellogg, ID
Project Manager, Minerals Division ~ Secured contracts with clients; supervised data
generation and reporting ta ensure quality control, expedited defiverables, and maintained
customer service. Monitored all phases of Minerals Division projects.
1 99777'8 - Gary’s Drug Center - Kellogg, 1D
1

Pharmaceutical Aide — Assisted in dispensing prescriptions,
1875 - Shoshone School District #391 - Kellogg, ID

1877 .
Substitute Teacher — Classroom instruction.
1875 ldaho State Department of Lands - Kingston, ID
Office Manager ~ Responsible for fire dispatch, clerical duties, payrofl, and customer
service,
EDUCATION:

1978 - 1974 North ldaho College - Coeur d'Alene, Idaho

Social services studies

1988 Customer service training seminar

1880 MS-DOS Computer class

PRESENTATIONS:

"Everything You Always Wanted to Know About Fire Assaying, But Were Afraid to Ask”, Geological Sociaty
feeting, 1992.
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BRANDAN A. BORGIAS

PROFESSIONAL EXPERIENCE:

1 - SVL Analytical, Inc. - Kellogg, ID

Systems Manager, Computational Chemist — Responsibilities include developing and
implementing SVL's Laboratory Information Management System {LIMS).

JUN 1888 - -
MAR 1980 Cray Research - San Ramon, CA
Software Technical Support Analyst — Co-administrator of network compesed of eight file
servers and over 50 client work stations distributed threughout the western (LS. Unix (Sun
08 and Cray UNICOS) operating systems experience.
1 995 359 - University of California, UCSF - San Francisco, CA
1
Postdoctoral Scholar — Developed eomputer programs (FORTRAN) for the refinement and
analysis of macromolecutar structure. VAX, Sun,.and Cray computers and VMS and UNIX
operating systems.
1 997:5 *  University of California, Berkeley - Berkeley, CA
1
Graduate Research and Teaching Assistant — Dissertation on coordination isomers of highly
efficient chelating agents for Fe, Teaching Assistant for X-ray Crysmllography, and General,
Analytical, and Biophysical Chemistry.
EDUCATION:
1 997:5 - University of California, Berkeley - Berkeley, CA
1
Ph.D. Chemistry, 12/85 - Elected to Sigma Xi.
187 59 - Reed Coliege - Portland, OR
197

BA Chemistry/Physics, 5/79 - Elected to Phi Beta Kappa, 1979.

COMPUTER/PROFESSIONAL TRAINING

AUG 1996 gompetitive Edge Environmental Management Systems

introduction to IS014000
APR 1395  North Idaho College

Intermediate Access
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BRANDAN A. BORGIAS (continued)

FEB 1993 QClarion Software

Upgrading to Clarion Professional Developer 3.0

MAR 1882 ACS Short Course

Laboratory information Management Systems: From Problem Definition to System
Evaluation.

AUG 1988 -
DEC 1589 ©ray Research

Cray Y-MP Series System Architecture for Systerns Analysts. Designing For Speed.
Advanced Fortran Features and Optimization,

S UT "é g" aE R National Center for Supercomputing Applications (NCSA)

NSF Summer Institute in Supercomputing.
SPRING 1983 pittshurgh Supercomputing Center
NIH Biomedical Super-computing Workshc?p.
FALL 1879 Reed College

Fortran Programiming.

PUBLICATIONS:

The Characterization & Structure of [H;O4]'[As(catecholate)s] p-dioxane, B.A. Borgtas, G.G. Hardin and K.N.
Raymond, Inorg. Chern , (1986) 24, 1057-1060, :

Structural Chemistry of Galliom(}l). Crystal Structures of K;[Ga(catecholate)s]e1.5H;0 and
[Ga(benzohydroxamate)yleH20eCH;CH,OM, B.A. Borgias, S.J. Barciay and K.N. Raymond, J. Coord. Chem.
(1986) 15, 108-123.

Isomerization and Solution Structures of Desferrioxamine B Complexes of Al and Ga, BA. Borgias, A.D. Hugi
and K.N. Raymond, [norg, Chem, (1989), 28, 3538-3545.

COMATOSE: A Method For Constrained Refinement of Macromolecular Structure Based on Two- Dimensional
Nuclear Overhauser Effect Spectra, B.A. Borgias and T.L. James, J. Magn. Reson, (1988) 79, 483-512.

20 NOE Cemplete Relaxation Matrix Analysis, B.A. Borgias and T.L. James, in NMR in Enzymology, 176 in
Moethods in Enzymology (N.J. Oppenhelmer and T.L. James, eds.) Academic Press, Ortando, 168-183 {1989),

MARDIGRAS: Matrix Analysis of Relaxation for Discemning GeometRy of an Aqueous Structure, B.A. Borgias
and T.1.. James, . Magn. Reson, (1990) 87, 475-487.
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DAVE WAISVMAN

PROFESSIONAL EXPERIENCE:

93 - SVL Analytical, Inc, - Kellogg, ID

Business Development Manager

MAR 1988 - i - H
APR 1993 Hecla Mining Company - Republic, WA
Senior Exploration Geologist — Managed Exploration Office. Responsible for project cost
tracking, drilling performance tracking, supervision of abandonment and reclamation of drill
sites, design, budget and managerent of explo;a%_jon efforts.

APR 1987 - H -
OV 1587 Golder Associates, Inc. - Seattle, WA
Geologist, Geotechnical Engineer - Well-site geologist for water monitoring wells at
Hanford Nuclear Reservation. Well construction and QA review for Test and Operating
Procedures for Basalt Waste Isolation Project.

MAY 1985 - : o paz
Tal 1oy Consulting Geologist - Missoula, MT

Geological consulting in SW Montana for twe major mining companies. Responsibilities
included property evaluations, mapping and sampling. Experienced in reverse circulation
and diamond drilling, and trace element geochemistry.

JUN 1884 - Meridian Minerals Co. - Billings, MT

JAN 1885
Geologist — Conducted precious metals reconnaissance in Belt and volcanic rocks of SW o
Montana, property submiital evaluations, frace elemsnt geochemisfry.
EDUCATION:
18 33;5 - University of Montana, Missoula MT
1
MS Geology 1985
1875 - Colorado State University, Fort Collins
1978
BS Geglogy 1979
PUBLICATIONS:

Waisman, D.J., 1990, "Hecla’s Golden Eagle Deposit, Republic Mining District", presented at the 96th Annual
Northwest Mining Association Convention, 1980.

Waisman, [.J., 1982, "Minerals of the Black Pine Mine, Granite County, Montana”, The Mmeraloglcai Record,
December 1992 {Vol. 23, No. 6, pp, 477-483).
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M. LEE HAYNES

PROFESSIONAL EXPERIENCE:

89 - SVL Anaiytical, Inc. - Kellogg, ID

Safety Director — Responsible for corporate health and safety policy, implementation of
Chemical Hygiene Plan, waste disposal, and recycling.

SVL Analytical, Inc. - Kellogg, ID

Purchasing Officer -- Responsible for purchasing, recelving, and verifying orders with
vendors.

1991 - Private Instructor

Hazardous Materials, Hazardous Waste, and Emergency Response — Edwards &
Associates '

§ oE ot 19 J 38 o  Shoshone County Assessor's Office - Wallace, ID

Senior Appraiser, Director of Disaster Services

EDUCATION:

MAR 1897,
1968-89 OSHA

40 Hour Hazardous Waste Operation & Emergency Response Course and Refreshers

1896 uPs
HM126F - Shipping Hazardous Materials

1996 AND LT, Baker
Laboratory Safety/Hazardous Chemicals Safety/Spill Response/Hazardous Chemicals
1988 Emergency Management Institute
Basic Course 3 and 4/Hazmat-Advanced course/PDS Capstone on National Security
1988 Shoshone County Hospital

Emergency Medical Technician

1988 Emergency Management Institute

Management Principles/Exercise Design
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M. LEE HAYNES, cont.

1877 Dale Camegie Course

Graduated 1977
1970 Burroughs Computer Schoel - Chicago, IL

Diploma

1867 Officers Candidate School - U.S. Army

Commissioned - 2nd Lieutenant
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KIRBY L. GRAY

PROFESSIONAL EXPERIENCE:

87 - SVL Analytical, Inc, - Kellogg, ID

Inorganic Instrumental Chemistry Department Supervisor —~ Responsible for sample analysis
by ICP, GFAA, FLAA, IC and CVAA,

SEP 1986 - g 3
MAR 1987 Radersburg Mining Co. - Toston, MT

Chemist: - Responsible for fire assay, FLAA, and sample preparation,

MAY 1884 - ; - D
MAY 1986 Sunshine Mining Co. - Kellogg, !

Chemist — Responsible for fire assay, FLAA, and classical chemistry.

AUG 1883 - -
UG 1883 - IDHW, State of Idaho - Kellogg, ID

Environmental Technician: --Operated X-ray fluorescence meter and collected soil samples.

MAY 1972 - : .
MAY 1582 The B_unkerﬂlll Co. - Kellogg, ID

Material Recovery Supervisor — Responsible for operation and maintenance of water
treatment plant, sulfuric acid plant, baghouse, cadmium refinery, and electric reverbatory
furnace at a lead smelter,

EDUCATION:
SEP 1968 - i : .
MAY 1972 University of Idaho woscow, o

B.S. Geological Engineering

SEP 1966 - "
JUN 198g North ldaho College-Coeur d'Alene, ID

Engineering major
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BRUCE BRADBURN

PROFESSICNAL EXPERIENCE

APR 200i - - )
PRESENT SVL Analytical, Inc. - Keliogg, ID
Technical Director and Classical Chemistry Department Supervisor - Supervises Inorganic
analyst staff, responsible for ion chromatography, alkaiinity, residues, turbidity, COD,
fiuoride, nitrate, nitrite, TKN, ammonia, cyanide, sulfur, sulfide, TCLP, SPLP, pH, flashpoint.
0C T 1327,  Spokane Tribe of Indians ~ Spokane, WA

Laboratory Manager — Supervised and trained staif; developed analytical methods; acquired
EPA and WDOE certifications; wrote quality assurance plan; maintained laboratory
instruments; reviewed data; analyzed samples by ICP-AES, CVAA, FAA, GFAA,

JUL 1995- ; -
NOV 1987 SVL Analytical, inc. - Keliogg, 1D

Inorganic Chemist - Analyzed samples by ICP;, GFAA, and FAA; developed computer
programs for laboratory instrumentation

A JFLF; ’1%9945' American Analytical Laboratories, Inc. - Seattle, WA
i aboratory Manager — Supervised staff chemists; developed analyfical methods; maintained
laboratory instrumentation; analyzed samples for pesticides and PCBs; conducted ICP-AES,
GG, FAA, and IC analyses.
MNA on i 193 g 5~ MNorthwest Laboratories of Seattle - Seattle, WA
Chemist — Analyzed and cerlified raw materials; conducted ICP, GC, and FTIR analyses.
EDUCATION:

JULY 1996 Jobin-Yvon Emission

ICP Applications

1987 - 1990 yUniversity of New Mexico — Albuquerque, NM

M.S. Chemistry
1982 - 1587 Western Washington University — Bellingham, WA

B.S. Chemistry
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PAUL E. DUERKSEN

PROFESSIONAL EXPERIENCE:

85 - SVL Analytical, Inc. - Kellogg, 1D

Quality Assurance Coordinator -- Coordinates quality assurance and training programs for
the laboratory, maintains leboratory accreditations, writes standard operating procedures,
calibrates equipment, reviews data, conducts audits, performs root cause analysis,

MAY 1998 - private Consultant - Silverdale, WA

DEC 1998
Provided instruction in math and science courses
MAY 395s Environmental Science Department, Washington State

University — Richiand, WA

Graduate coursework in Environmental Science

0CT 11 9999 5; - Northwest Technical Resources - Richland, WA
FEB

Quality Assurance Cocrdinator — Conducted audits of environmental laboratory; prepared
analytical data packages; maintained training records.

MAR 1989 - Hanford Environmental Health Foundation —Richland, WA

MAY 1885
Quality Assurance Coordinator — Prepared and reviewed written procedures; conducted
audits of industrial hygiene laboratory; conducted technical training courses: created
document control and records handling systermns; conducted audits of suppliers and sub-
contractors
A‘f 987~ Brown and Caidwell Analytical Laboratories - Glendale, CA
MAR 188¢

Quality Assurance Coordinator - Reviewed written procedures; prepared analytical data
packages; coordinated performance evaluation sample program.

g 23 - Brown and Caldwell Analytical Lahoratories - Glendale, CA

Chemist — Analyzed water, wastewater, soil, and waste samples for trace metals by
inductively coupled plasma and graphite fumnace atomic absorption spectroscopy; cafibrated
and maintained analytical instrumentation; directed work activities for two technicians.

NOV 1880 - Jacobs Laboratories — Pasadena, CA
JAN 19883
Chemist — Analyzed water, wastewater, soil, and waste samples for trace metals by atoric
absorption spectroscopy; analyzed wastewater samples for cyanide, BOD, and COD.

20




SVL ANALYTICAL, INC,

PAUL E. DUERKSEN, cont.

EDUCATION:
1:999 958 " Washington State University - Richland, WA
40 credits coursework toward M.S. In Environmental Sclence
1985 Columbia Basin College —~ Richland, WA
Occupational Instruction
1883 Columbia Basin College - Richland, WA
Principles of industrial Hygiene
1892 U.S. Department of Energy ~ Richiand, WA
lntroductién to Root Cause Analysis
1890 U.S. Department of Energy- Richiand, WA
Audifing for Lead Auditors
1 1-‘397 737 - University of California - Berkeley

B.S. Chemistry, June 1577
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JAMES L. HODGE

PROFESSIONAL EXPERIENCE:

MAR 2001 - : .
PRESENT SVL Analytical, Inc. - Kellogg, ID

Classical Chemistry Department Analyst — Performs analysis of total and WAD Cyanide.

0CT 1995 - Sunshine Mining and Refining Co. ~ Kellogg, ID
MAR 2001
Analyzed samples for silver and gold by fire assay; conducted atornic absorption and ICP
analysis \
SEP 1993 -~ = H
GCT 1995 Morrison Knuidson Corporation
Conducted soil sampling; tested and maintained respirators; operated Bobeat loader
JUL 1881 - i 3
SEP 1983 Pintlar Corporation
Environmental and Health & Safety Manager-—Responsible for health and safety; wote
heelth and safety plans; oversaw environmental and reclamation projects
JUN 1983- - i
TUL 1991 Bunker Limited Partnership

Laboratory Manager— Operated water treatment plant; oversaw
environmental reclamation projects

JOUCNT 1 1995&72‘ Bunker Hill Mining Co.
Laboratory Technician — Analyzed samples by fire assay; conducted wet
chemical and atomic absorption analysis

EDUCATION:

APR 1893 yUrie Environmental Hea[th, ine.

40-hour Hazardous Matarials
JUL 1833  mMCS Environmental

40-hour Asbestos Contractor Supervisor
APR 1883  yrie Environmental Health, Inc.

80-hour Industrial Hygiene
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DEAN PALMER

PROFESSIONAL EXPERIENCE:

MAR 1896 - j. -
PRESENT SVL Analytical, Inc. - Kellogg, ID
Classical Chemistry Department Analyst - Prepares water samples for analysis by ICP and
GFAA (exiracts and distillates) using SW-846 and EPA 200 series methods.
1983 - Northern States Power Company - Welch, MN
1884
Prairie Island Nuclear Plant Training Center, Production Engineer — Instruction of
employees in the areas of math and physics as well as general employes training.
Developed and taught course on site orientation, power plant fundarmentals, industrial
safely, radiological protection and respirator use,
19 93802 ©  Kerr-McGee Nuclear - Grants, NM
1
Associate Mechanical Engineer. -- Design and modification of mine mechanical equipment
such as pumping, hydraulics, noise abatement, hoisting.
EDUCATION:
1969 - North Dakota State University - Fargo, ND
1872
B.S. Secial Science - Secondary Ed; Minor - Mathematics
1 997 769 " South Dakota School of Mines and Technology - Rapid City, SD
1

B.S. Mechanical Engineering
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JANICE B. DeVOE

PROFESSIONAL EXPERIENCE:

M A R 1990 - SVL Analytical, Inc. - Kellogg, ID
PRESENT
Classical Chemistry Department Analyst -- Conducts Nifrate, Nifrite, and Armmonia analyses
by Autcanalyzer; experienced in Chioride, Suifate, Nitrate, Nitrite, and Fluoride analyses by
jon chromatography and in analysis for Alkalinity, COD, and Phendlics
SME P 19 93 g, Ferry County Memorial Hospital - Republic, WA

Medical Technician

NOV 1978 - - _— .
JUN 1980 Good Samaritan Hospital - Phoenix, AZ

Medical Technician

AUG 1378 - Ferry Gounty Memorial Hospital- Republic, WA

Medical Technician

AUG 1977 - : e L
SUL 1978 Harris Laboratories - Lincoln; NE

Laboratory Technician
EDUCATION:

JAN 2001  ©Of Corporation
Operation of FS-3000 Auto-anatyzer
1973- Fort Lewis College - Durango, CO

18977
B.S. Biology
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ALICE VAN DORN

PROFESSIONAL EXPERIENCE:

MAY 1880 - H -
SRESENT SVL Analytical, Inc. - Kellogyg, ID
Classical Chemistry Depariment Analyst - Conducts TDS, TSS, TVS, pH, Turbidity, and
Conductivity analyses; digests samples for metals analysis; air fitter monitoring and
digestions. .
ERDUCATION:

1970 Green River Community College - Auburn, WA

General Studies

1 99? ;32 - Southwestern Oregon Community Coliege - Coos Bay, OR
1

AA Business Science; including Biology course work.
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GORDON ANTHIS

PROFESSIONAL EXPERIENCE:

°88 - SVL Analytical, Inc. - Kellogg, IT

Classicat Chemistry Depariment Analyst - Conducts TCLP and SPLP exiractions, and
metaoric water mobility studies; assists In sample receipt and chain-of-custody.

1986 - 1988 L
SEASONAL U.S. Forest Service - Bonners Ferry

Fought forest fires; planted trees
Coeur d’Alene Tree Nursery — Coeur d’Alene, 1D

Harvested and sorted trees
1985- Enternal Line — Mullan, I

Flagger for road crew
SEP 1984- I - )
UL 1985 Astoria Oil Sen’uces-Astona, OR
Building construction, framing, sheet rock.
EDUCATION:

1898 North Idaho College — Coeur d’Alene, ID

Course work in Aigebra, Computer Programs
1988 Kellogg North Idaho College - Kellogg, ID

Wiridows 95
1697 Edwards & Associates-Wallace, ID

Hazardous Materials and Hazardous Waste

198 :; - North [daho College~Kellogg, ID
198

Diesel Mechanics
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DAVID HAUSER

PROFESSIONAL EXPERIENCE:

AUG 2001~ z —
P RESENT SVL Analytical, Inc. - Kellogg, ID
Classical Chemistry Department Chemist ~ Analyzes samples for Fluoride, Flashpoint,
Specific Conductivity, Hardness, Phenols, and Phosphate; operates LECO instrument to
analyze samples for ABA and Sulfur Forms
AUG 1897~ § -
AUG 2000 MNorthldaho Fitness - Coeur d’Alene, ID
Developed training and nulrition programs for customers; assessed customer progress
EDUCATION:
11999936‘ University of ldaho - Moescow, ID
B.5. Secondary Education
1 997993' North idaho College ~ Coeur d’Alene, ID
1

AAS, Secondary Education

28
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MARK FELLEGY
PROFESSIONAL EXPERIENCE:

©  SVL Analytical, Inc. — Kellogg, ID

Organic Chemistry Department Analyst — Repairs and caiibrates gas chromatographs and
analytical instrumentation

AUG 1976- . -
MAY 2004 Cargill, Inc. - Wayzata, MN

Instrument Specialist Vil — Installed, repaired, and maintained analytical instrumentation,
including gas chromatographs and mass speclrometers; developed analytical methods for
pesticide residues and offactory and flavor compounds

EDUCATION:
77"'5‘ South Hennepin Technical College - Eden Prairie, MN

Environmental Technology Program

APR 2001 pgilent Technologies

HP 5973 GC-MSD Troubleshooting and Maintenance (H2204-A)

MAR 2001 Transportation Skills Program, Inc.

Hazardous Materials and Waste

AUG 2000 Training Masters

- High Performance Liquid Chromatography

MAY 2000 Minnesota Chromatography Forum

Mass Spectral Interpretation

MAR 1998 Enigma Analytical

Applied Statistics and QCQC Principles

29
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STEPHANIE CLEARWATER

PROFESSIONAL EXPERIENCE:

JUNE 2001- . _
prEsEnT SVYL Analytical, Inc. - Kellogg, ID
Organic Chemistry Department Chemist — Performs sample extractions for 608, 625,
8081A, B141A, and 8270C analyses
NOV 2000- : g _
JUN 2004 Christian Supply - Spokane, WA

Sales Associate — assisted customers, sold merchandise
JUN 2000- USDA Forest Service — Avery, ID

Forestry Technician — located timber sales; sprayed for noxious weeds, maintained vehicles

JUN 1899- Py _
OCT 1958 Christian Supply_ Spokane, WA

Sales Associate — assisted cusiomers; maintained book stock: faxed customer orders

% 18575 EyeMasters - Spokane, WA

Lab Technician — fashioned prescription eyewear; maintained and calibrated equipment

EDUCATION:

SEP 1998-

Eastern Washington University - Cheney, WA
JUN 2000

B.S. Environmental Biology
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KRISTINE B. HAAKENSON

PROFESSIONAL EXPERIENCE

J 1898 - SVYL Analytical, Inc. - Kellogg, ID

UL

PRESENT
Organic Chemistry Department Chernist -- GC/MS Operator. Responsible for analysis of
environmental matrices for organic compounds according to standard EPA procedures
using GC and GC/MS systems. Experienced in EPA methods 504.1, 524.2, 601/602, 608,
624, 625, 8015, 80218, 82608, 8270C, and the associated sample preparation
requirements of the analyses. Duties include instrument sef-up and maintenance, methods
development, and repart generation.

CCT 1987 - e .

Y Y Bayer Corporation - Spokane, WA
' Quality Control Chemist - Executed analytical assays of injectable finished products and
raw materials according to Standard Operating Procedures {SOP) and Good Manufacturing
Practices (GMP) to ensure product specifications are met, Utilized various analytical '
instrumentation to perform analytical assays: HPLC, GC, and UVIVIS spectrophotometer.

- Analytical Sciences Lahoratory, University of ldaho - Moscow,

D
Senior Organic Chemist - Supervised and managed the organic analytical iaboratory
division under all principles of Good Laboratory Practices (GLP) and EPA regulations for the
routine determination of pesticides, herhicides, and various volatile and semi-volatile
organic compounds in water, sofl, environmental, and veterinary samples. Delegated and
organized all analytical cherists’ dally routine and non-routine analyses In the organic
analytical group. Primary responsible person for the operation, maintenance, and
troubleshooting of all primary analyiical instrumentation in the organic laboratory including:
GC's, GC/MS, HPLC, UVIVIS specirophotometer, purge and trap with cryofocusing, high
pressure gel permeation chromatograph. Primary responsible person for the performance
of method validation and method detection limit studies for all EPA reguiated and non-
regulated methods under full GLP compliance. Respensible for periorming standard
recertification studies to guarantee the integrity of all pesticide, herbicide, and residue
standards. '

SE

P 1892
QCT 189

7

EDUCATION:

1987 - Arizona State University - Tempe, AZ
1991
BS Chemistry, Emphasis in Biochemistry

1982 Northwest Quality Sympoéium

Good [aboratory Practices Tutorial
1895 University of ldaho

Hazardous Waste Management

31
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WENDY OZMINKOWSKI

PROFESSIONAL EXPERIENCE:

002 - SV Analytical, Inc. - Kellogyg, 1D

Supervisor Organic Chemistry Department - Responsible for analyses of soil and water
sarmples for arganic contaminants; reviews and approves data; operates GC and GC/MS

insfruments; interprets and reporis data.

DEGC 1598 - i .
SAN 2002 SVL Analytical, Inc. - Kellogg, 1D

Organic Chemistry Chemist - Performs analyses of soil and water samples for volatile
organic compounds; operates GC and GC/MS instruments; interprets and reports data.

JUN 1598 - Quality Coatings - Post Falls, ID

AUG 1998
Laboratory technician ~ Developed Chemical Hygiene Plan, standardized chemical
selutions; conducted titrimetric analyses, controlled pH, temperature, and chemical
concentrations of industrial processes.

JAN 1997 . —

AUG 19gg AC. Data Systems - Post Falls, ID
Mechanicat assembly worker — Performed component soldering and mechanical assembly
of panels and cirguitry quality inspections, training, developed process documentation,

SEP 1993 - - y

UG 1965 North Idaho College - Coeur d'Alene, ID
Lab Assistant -- Prepared reagents for laboratory demonstrations, standardized chemical
solutions, conducted chemical and equipment inventory, supervised students, set-up
laboratory demonstrations

EDUCATION:
1897 - North ldaho College -~ Coeur (’Alene, ID
1988
AS. in Premedical Studies 1998
1884 - University of ldaho ~ Moscow, iD
1996
B.S. in Chemistry 1896
1991 - North [daho College — Coeur d’Alene, ID
1985

A.S.in Chemistry 1995
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JUDY ASHCRAFT
PROFESSIONAL EXPERIENCE:

8% - SVL Analytical, Inc. - Kellogg, ID

Organic Chernistry Department Analyst ~ Analyzes samples for Pesticides, PCBs,
Petroleum Hydrocarbons, TOC, TOX, and Ethylene Glycol; performs solid phase
extractions, iquid/liquid extractions of soil, water, and waste.

196 84 - Minnesota Valley Testing Laboratories, Inc. - New Ulm, MN
199 ‘

- GLP Laharatory Technician — Performed organic extractions including liquid-liguid partition,
solid phase extraction, gel permeation, and open column chromatography. Matrices
included soll, water, plants, and food products. Performed routine record keeping and data
entry as well as training fab personnel,

Previous positions with this employer included:

Soifs Lab Assistant to the Nutrients and Minerals supetvisor and experience In the inorganic
{ab covering areas such as domestic & waste water, plant nutrients & minerals, feed
nufrients, and used oil analysis.

Training included: techniques in "Good Laboratory Practices Standards™ (GLP) as
defineated in 40 CFR, Part 180 (US EPA), Laboratory Safety, Quality Assurance, and
farniliarity with the following instruments: color spectrophotometer, atomic absorption

spectrophotometer, ultrasonic processor, electric kiln, flash point detector, analytical
balances, pH meters, vacuum box, centrifuge, heating & distilling units, rotary evaporator,

steamn water bath, and gas chromatography (limited).
EDUCATION:

1968 Mankato Commercial College - Mankato, MN
General Business Course work
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KEVIN HATHAWAY

PROFESSIONAL EXPERIENCE:

7_- $VL Analytical, Inc. ~ Kellogg, ID

Inorganic Instrument Operator — Operates GFAA instruments; also trained in lon
Chromatography and Mercury analysis by Cold Vapor Atomic Absorption.

EDUCATION:
1 195934 - North ldaho College ~ Coeur d’ Alene, ID

Basic Concepts in Chemistry
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ANNE L. SPRADLIN

PROFESSIONAL EXPERIENCE:

MAR 1987 - H -
S RESENT SVL Analytical, Inc. - Keliogg, 1D
Inorganic Instrument Operator - Operates ICP utilizing standard methods of analysis such
as SWB46 as well as USEPA CLF procedures.
199 3? - Quanterra Environmental Services - Richland, WA
189
Chemist {}{ -- Operated radiation detection instrumentation such as Alpha Spectrometers,
Gamma detectors, Gas Proportional Counters and Liguid Scintillation analyzers. Utilized
computers in acquisition and reporting of data and performed data review,
198 53 - National Environmental Testing, Inc. - Dallas, TX
199
Supervisor Metals Department — Supervised analysts, delegated work distribution, ,
implemented company QA/QC program, evaluated accuracy of reported data, trained new
employees. Analyzed for metals ulilizing Thermo Jamell-Ash ICP, Perkin Elmer 5000 1CP,
Perkin Elmer 5000 AA, Hitachi Z-8000 and Perkin Elmer 3030 graphite furmnaces, In
addition, performed Cold-vapor Mercury Analyses, sample prep, routine maintenance and
troubleshooting of Instrumentation. Also performed Wet Chemistry analyses for two years;
parameters included BOD, COD, cyanide, TPH and many other common wet chem
analyses. Interpreted and reported data.
198 45 - Environment Protection Laboratories - S&. Cloud, MN
188
Performed wet chemistry and microbiclogical analyses,
EDUCATION:
1879 - Concordia College, Moorhead, MN
1981
General Studies
1881 - Saint Cloud State University - Saint Cloud, MN
18983

B.A. Biology (with emphiasis in Micrabiofogy)
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ANN MARIE COSTELLO

PROFESSIONAL EXPERIENCE:

NOV 1891 - i -
SRESENT SVL Analytical, Inc. - Kellogg, ID
Inorganic Instrument Operator — Analyzes samples by lon Chromatography; operates
GFAA using USEPA CLP procedures. Also trained in the operation of the ICP instrument
for CLP samples of hoth water and soil matrices.
1978 - Energy Laboratories ~ Billings, MT
1980
Lab Technician — Plant and scil analysis using classical chemistry and AA fechniques.
1975 - Chen Northem - Billings, MT '
1877
Lab Technician - Plant and soil analysis using classical chemistry and AA techniques.
1972 - Montana State University Plant Research Center - Bozeman,
1875
mT
Lab Technician ~ Plant and soil analysis using classical chemistry and AA fechniques.
EDUCATION:
19 5?71' Montana State University, Bozeman, MT
18

B.S. Microbiology
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DANNY J. SEVY

PROFESSIONAL EXPERIENCE:

1896 -~ H -

PRESENT SVL Analytical, inc. - Kellogg, ID
Inorganic Instrument Operator — Performs metals analysis by ICP and GFAA using SWB46
and CLP methodology, also frained in Cyanide analysis by autoanalyzer.

1994 - SVL Analytical, Inc. - Kellogg, ID
1986
Classical Chemistry Analyst — Performad classical Wet Chemistry analyses on water and
soil samples using CLP procedures. This included the preparation and analysis of Cyanide
and Nitrate/Nitrate (as N) tests for soll and water samples.

188 93 - SVL Analytical, Inc, - Kellogg, ID
1994
Instrument Operator ~ Analyzed samples using Cold Vapor Atomic Absorption and lon
Chromatography
APR19 g 7 - SVL Analytical, Inc. - Kellogg, ID
198
Laboratory Techniclan — Perforrmed inorganic sample preparation and operated CVAA and
GFAA instruments,
EDUCATION:

JAN 2001 Of Corporation

Operation of FS-3000 Autc-analyzer

1 19 95 ;;o - North Idaho Coliege - Coeur d' Alene, ID

Chemistry and Mathematics courses
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KAY JOHNSON
PROFESSiONAL'EXPER!ENCE:

2-  SVYL Analytical, Inc. - Kellogg, ID
Classical Chemistry Department Analyst — Performs fire assays of ore and mineral
samples; analyzes ore and mineral samples for metal content by atomic absorption
1867- 1369 [daho Bureau of Mines and Geology - Moscow, ID

Lab Techrician — performed sample preparation and chernical analysis
EDUCATION:

: 99564; Whitworth College — Spokane, WA

Evening courses

11 99565;" Spokane Community College ~ Spokane, WA

Dental Technician program

38
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MELBA BENCICH

PROFESSIONAL EXPERIENCE:
FFER?E 1280, SVL Analytical, Inc. - Kellogg, ID

Document Control Manager - Supervises data reporting, utilizing USEPA CLP procedures
for deliverables and compliance screening.

198 48“ Shoshone Insurance - Kellogg, ID
188
Duties inciuded accounting, customer service relations and updating manuals.
1982 - Time To Travel - Wallace, ID
1984
Travet Consultant
1 99? 84 °  The Bunker Hill Company - Kellogg, ID
1981

Data Control Analyst

EDUCATION:
119 9‘3673 - North idaho College - Coeur d' Alene, ID
General Studies
1980

International Correspondence School

Mathematics
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RUSSELL L. ALLRED

PROFESSIONAL EXPERIENCE:

SEP 1987 - SVL Analytical, Inc. - Kellogg, 1D

PRESENT
Programmer Analyst - Provides computer and systems analysis, maintenance and repair,
Novell cerfified administrator, trained Novell cerlified internet professional. Service and
maintain in-house phone switching equipment. Perform accounting audits and prepare
company financial statements.

1981 - Cook Lumber - Murray, UT

SEP 1887
Computer Anaiyst ~ Maintained a multi-user system that affected all aspects of the
business and trained emplayee users.

EDUCATION:

1987 Salt Lake Community College - Salt Lake City, UT

Computer Science

119; 7886- University of Utah, Salt Lake City, UT

Cornputer Science
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1.4 SVL Analytical, Inc. Laboratory Layout

. Soll Digestion
Assay Weigh Lab (113)

.y “evaaLab g
Waeigh' L N TR

opata ). A
Farchival 10T T, e Ty Armmonia
L2 - 1. vt L

Chasaway

Minarals
Digestio
Lab

Receiving
Dock

-

: o CVAA Lab
R il ¢ 1128)

(138) igéhuamm. FAA and

g
8
8

P_.Sample
Cooler *
{118)

VOA
Lak (124)
¢ Semple
A Lab(iZt)! ‘ sgg’ge

Organic Extractions
(120

Chaseway

| Exiractions |
RG]

Peslicides |  Semi- Water Digesticn
Lab Volatlles Lab {103}
iab

. . Administrative, Acgounting, QA,
A fnorganie Instrumental (- Classical Chemistry I Computer, Safaty,l:\écumgms
Division Divigion
[ sample Control [ rganic Oivision [ 1 Minerats Divisian




SVi. ANALYTICAL, INC,

1.5 Laboratory Analysis Flow Chart
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1.6 Data Review Flow Diagram
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NTATION AND ANALYSIS

SV L is equaippped with stats-of-the-art instraemendation, Jor all of your cnabitioal meeds

2.1 INSTRUMENTS FOR TRACE METAL ANALYSIS

INSTRUMENT
inductively Coupled Plasma Spectrometer
Inductively Coupled Plasma Spectrometer

Atormic Absorption Spectromater with
Graphite Furmnace Atomizer

Atomnic Absorption Spectrometer with
Graphite Furmace Alomizer

Alomic Absorption Spectrometer with
Graphite Fumace Atomizer

Alornic Absorption Spectrometer with
Graphite Fumace Atomizer

Atomic Absorption Spectrometer with
Graphite Furnace Atomizer :

Alomic Absorption Specirometer with
Vapor Generation Assembly

Atornic Absorption Spectrometer with
Vapor Generation Assembly

Mercury Analyzer
ICPMS

MERUFACTURER
Perkin-Elmer

Perkin-Elmer
Varian
Varian
Varian
Varlan
Varian
Varian

Varian
CETAC
Perkin-Elmer

MODEL
Optima

Optima
SpectrAA 3002
SpectrAA 300Z
SpectrAA 4007
SpectrAA 40Z
SpectrAA 20
SpectrM 20

SpecitrAA 20
M-6000A
ELAN 5000
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2.2 Instruments for Qrganic Analysis

INSTRUNENT ‘ MANUFACTURER MODEL

Gas Chromatograph with Dual ECD Detectors Hewlett-Packard 5850

and Autosampler Hewlett-Packard HP 7673
Gas Chromatograpﬁ with FID) and NPD Detectars  Hewfett-Packard 5800A

and Autosampler Hewlett-Packard HP 7G73A
Gas Chromatograph with FID Detector Hewiett-Packard 5BOOA

and Autosampler Hewlett-Packard HP 7673
Gas Chromatograph with PID and Hall Detectors  Hewlett-Packard 5890A

and Liquid Sample Concentrator/Autosampler Tekmar LSC 2000/ ALS 2016
Gas Chromatograph with MS Detector Hewlett-Packard 5B0E with 5972 MS
and Purge and Trap Concentrator Tekmar Purge and Trap

Gas Chyomatograph with PID and ELCD Detector Hewlstt-Packard 5890

with Liquid Sample Concentrator/Autosampler ol 4560/ MPM-18

Gas Chromatograph with MS Detector - Hewlett-Packard 5890 with 5871 MSD
and Furge and Trap Concentrator Tekrnar L.3C 2000/ ALS 2016
Gas Chromatograph with MS Detector Hewlett-Packard 5890

and Autosampler Hewlett-Packard 7673

Gas Chromatograph with MS Detector Hewlett-Packard 5B890A with 5870 MSD
Gas Chromatograph with NPD and FPD Detectors Agllent §890A

And Autosampler Agilent 7683

HPLC Agilent 1080

Accelerated Solvent Extracior Dionex ASEZ00

Zero Head Space Extractor Mitlinore

Carbon Analyzer (TOC) Shirmadzu TOC-5000A

Organic Halogen Analyzer (TOX} BACE {Mitsubishi) TOX-10
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2.3 Instruments for Inorganic Analysis

INSTRUMENT

lon Chromatograph

lon Chromatograph

lon Chrornatograph
Automated Flow Analyzer with Autosampler
Automated Flow Analyzer with Autosampler
MID! Distillation Unlt

MIDI Distillation Unit

MIDI Distillation Unit

Auto Titrator with Autosampier
Auto Titrator with Autcsampler
tVNVisible Spectrophotometer
Turbidimeter

COD Reactor

COD Reactor

pH Meter

pH/ion Meter _

Dissecting Microscope
Polarizing Microscope
Conductance Meter

Dissolved Qxygen Meter
Elermental Analyzer

MANUFACTURER
Dionex
Dionex
Dionex
Alpkem
Alokem
BSL

B5L

BSL
Brinkmann
Brinkmann
Bausch & Lomb
Hach
Hach
Hach
Corming
Coming
Nikon
Nikon

YSi

YSi

LECO

MODEL
2000i
DX-100
4000}
FS300
F5300

Titrino 718
Titrino 716
501

2100
CcOob
CcoD

150

104
106
32
508
85C444
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2.4 Routine Analyses Performed
ANALYTE METHOD
Aluminum EPA 200.7, 60108
Antimony EPA 200.7, 60108
Antimony EPA 204.2, 7040
Antimony EPA 2009
Arsenic EPA 200.7, 60108
Arsenic EPA 206.2, 7060A
Arsenic EPA 200.9
Barium EPA 200.7, 60108
Beryliium EPA 200.7, 60108
Boron EPA 200.7, 60108
Cadmium EPA 200.7, 60108
Cadmium EPA 2132, T131A
Cadmium EPA 200.9
Calcium EPA 200.7, 60108
Chroraiuen EPA 200.7, 60108
Chromium EPA 218.2, 7191
Chromium EFPA 200.9

Cobalt EPA 200.7, 80108
Copper EPA 200.7, 60108
Goid EPA 2312

Iron EPA 200.7, 60108
L ead EPA 200.7, 60108
Lead EPA 2392, 7420 |
Lead EPA 200.9
Magnesium EPA 200.7, 68010B
Manganese EPA 200.7, 60108

TECHNIQUE
IcP
Icp

GFAA

. GFAA

ICP
GFAA
GFAA
IcP
ICP
icP
icp
GFAA
GFAA
Icp
Icp
GFAA
GFAA
Icp
ICP
GFAA
ICP
IcP
GFAA
GFAA

iCP
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ANALYTE
Mercury
Nickel
Potassium
Selenium
Seleniurn
Stlica
Sitver
Silver

~ Sodium
Strontium
Thallium
Thallium
Tin
Titanium
Vanadium

Zine

Acidity

Alkalinity

Ammonia

Biochemical Oxygen Demand
Bromide

Chemical Oxygen Demand
Chloride

- Corrosivity

Cyanide, Total

Cyanide, Total

Cyanide, WAD

METHOD

EPA 2465.1, 7470A, 7471A
EPA 200.7, 60108
EPA 200.7, 60108
EPA 200.7, 60108
EPA 270.2, 7740
EPA 200.7

EPA 200.7, 60108
EPA 272.2, 7761
EPA 200.7, 60108
EPA 200.7, 60108
EPA 200.7, 60108
EPA 279.2, 7840
EPA 200.7, 60108
EPA 200.7, 60108
EPA 200.7, 60108
EPA 200.7, 60108

SM 2310B
SM 2320B

. EPA350.3

SM 52108

| EPA 300.0
EPA 410.4

EPA 300.0

SM 2330 (B)

EPA 335.4

EPA 335.2, 9012A
SM 4500 CN (1)

TECHNIQUE
CVAA
IcP
P
ICP
GFAA
ICP
ICP
GFAA

ica

iCP
GFAA

ACP,

IcP
IcP
icP

Titration
Titration
lon Specific Eiectrode
D.0. Meter

{on Chromatography
Colorimetry |
lon Chromatography
Langller index
Automated Colorimetry
Automated Colorimetry

Automated Colorimetry
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ANALYTE

Fluoride

Fluoride

Hardness

Hexane Extractable Materials
Nitrate

Nitrate -

Nitrate + Nitrite

Nitrite

Nitrite

Oil & Grease
artho-Phosphate

pH

Phenclics, Total
fhosphate, Tota!
Residue, Filterable
Residue, Fiterable
Residue, Nonfilierable
Specific Conductance
Suifate

Sulfide

TCLP

Total Dissolved Solids
- Total Dissolved Solids
Total Kjeldahi Nitrogen
Totat Organic Carban

Total Organic Halides

Total Suspended Solids

METHOD

EPA 300.0
EPA 3402
SM 23408
EPA 1664

EPA 300.0
EPA 353.2
EPA 353.2
EPA 300.0
EPA 3532
EPA 1664
EPA 365.1
EPA 150.1
EPA 420.1

EPA 365.2

EPA 160.1
SM 2540C
EPA 160.2
EPA 120.1
EPA 300.0
EPA 376.1
EPA 1311

EPA 160.1
SM 2540C
EPA 351.4
EPA 415.1
EPA 450.1
EPA 160.2

TECHNIQUE
ton Chromatography
lon Specific Electrode
ICP Sum
Gravimetric
lon Chromatography
Automated Colorimetry
Autamated Colorimetry
lon Chrematography
Automated Colorimetry
Gravimelric
Colorimefry
Etectrometric
Colorimetric

Persulfate Digestion
Gravimelric
Gravimetric
Gravimetric
Wheatstone Bridge
lon Chromatography
Titrimeric
Extraction
Gravimelric
Gravimetric
ion Selective Electrode
Combustion
Adsomption-Pyrolysis, Titrimetric

Gravimetric
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ANALYTE

Aromatic Volatile Compounds

Organochlorine Pesticides and PCBs

Organochiorine Pesticides

PCBs

Semivoiatile Organic Compounds
Semivolatile Organic Compounds
Volatile Organic Compounds
Volatite Organic Compounds
Volatile Organic Compeounds
Halogenated Organie Compounds
Volatile Organic Compounds

Total Pefroleum Hydrocarbons—
Gasoline :

Total Petroleum Hydrocarhons—
Diesel

METHOD

EPA 602
EPA 60B
EPA 8081A
EPA 8082
EPAB25
EPA 8270C

EPA 524.2
EPAG24
EPA 82608
EPA 601
EPA 80218

EPA BD15

EPABO1S

TECHNIQUE
GO/PID
GC/ECD
GCECD
GC/ECD
GOMSD
GCMSD
GC/MSD
GC/MSD
GC/MSD
GO/ELCD
GO/PIDELCD

GC/FID

GCFID
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SV L. Aratptia Inc. uses establisted procecues swheneser possbl

Analysis of samples is performed according to SVI. Standard Operating Procedures {SOPs). The SOPs are
created using esteblished procedures such as those referenced in the following section.

3.1 References

Methods for Chemical Analysis of Water and Wastes, revised March 1983, EPA-S00/4-70-020.

Methods for the Determination of Organic Compounds in Drinking Water Supplement [, EPA/600/4-88/039,
July 1890. _

Methods for the Determination of Orgaric Compounds in Drinking Water Supplement i1, EPABOOR-85-131,
August 1995,

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW 848), Third Editicn, Update L1,
- December 1936.

Standard Methods for the Examination of Water and Wastewater, 16th Edition, 1985
Standard Methods for the Examination of Water and Wastewater, 19th Edition, 1895.
ASTM Book of Standards, part 31

USEPA CLP lnorganic Staternent of Work 1.M04.0,
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We are aorsraitted o provicing onr cherts with acundte and defensibie dts

SVIL. Analytical, Inc. is committed to providing its dlients with accurate and defensible data and meeting all
dlient requirernents for data quality and integrity. To achieve this commitment, and as a condition for
employment, all employees agree to follow SVL's policy regarding ethics and data integrity which is
characterized in the items listed below, '

All work performed shall be in accordance with appropriate work order agreements, specified methods,
SOF's, and contracts.

Alf reported data, including analysis dates and times, shall reprasent actual values obtained and are not
maodified, or manipulated in any manner which is not described in the referenced method.

Analysts performing technical methods In the name of SVL shall not represent work which was performed hy
other individuals as their own,

Client results shall be kept strictly confidential and released to a third party only with written permission by the
client.

Viotation of these standards is grounds for disciplinary action as stated in section Il of SVL's Employee
~ Handbook, including termination.
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5. QUALITY ASSURANCE AND QUALITY CONTR(

The procectares osttimed in this maansusl ae e basts of #he SV Analtioal I qualkty assarance plan (OAP)

SVL recognizes that zn effective and vigorously pursued quality program is key to providing analytical data
which is legally defensible, technically accurate, and scientifically meaningful.

At SVL, quality control begins once the objectives of a survey are defined and proceeds through data
reporting. Control procedures are defined for every step of the program and detailed in current standard

operating procedures (SOPs).

SVL realizes that without these confrols in all phases of the laboratory and anaiyticat process, data becomes
suspect and hence; of less value to our dlient. Therefore, SVL is dedicated to providing data of the highest
quality, usability, and defensibility for every project we undertake.

5.1 Quality Assurance Policy and Objectives

The primary emphasis of the QAP is twofold. The first of these is to define quality control procedures for &l
activities that take place in the laboratory. These include the folfowing: receipt, handfing, and storage of
samples; preparation and maintenance of standards, reagents, gases, and water; calibration and maintenance
of analytical equipment; performance, and evaluation of analytical methodologies {in conformance with the
parameters defined by the appropriate regulatory agency; and the compitation and generation of reportable

data packages.

The other emphasis of the QAP is to characterize the documentation practices utilized in 2l facets of the
laboratory process. The cbjective is to provide a uniform basis for instrument maintenance, document
control, analytical methodclogies, data generation, quality assurance, and quality control,

The procedures outlined in this manual are the basis of the SVL Analytical Quality Assurance Plan {QAP).

5.2 Quality Assurance Managément

SVL employs one full time Quality Assurance Coordinator who reports directly to the President and CED,
providing Independence from the routine operation of the individual departments of the laboratory. The
Quality Assurance Coordinator is responsible for the management and implementation of the quality
assurance program. He is responsible for monitoring the overall adequacy of the program as well as
determining departmental conformance to the QA program. The QA Coordinator is respansible for
recommending corective actions as necessary.

In addition, the Quality Assurance Coordinator develops quality control programs; monitors quality asstirance
activities to determine conformance with policies and procedures; evaluates and maintains records of data
quality and other pertinent performance information; and coordinates investigations of quality problems.
Supervisors are responsible for seeing that their staff receive adequate training in and follow the specific
procedures outlined in this QAP.
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5.3 Sample Coliection and Handling

This section describes the quality control procedures to be followed in the collection and handling of samples
for SVL. These procedures are recommended to all clients submitting samples for chemical analysis.
Glassware preparation is included in this section because it is an Integral part of any sampling program. 1tis
assumed that the objectives of a study for which samples are fo be collected have been stated and the
number of samples, types of sampies, frequency of collection, and duration of the sampling program have
been established. Finally, it is assumed that all personnel involved in sample acquisition are aware of the

above factors.

if utilized, the procedures characterized here result in more confidence in the data produced and the samples
are processad more efficiently. The result of standardizing sample collection and handling procedures is less
confusion for the project manager, field personnel, and laboratory staff,

The most important aspects of quality control for sample collection and handling are sample integrity and
representivity.

5.3.1 Sample integrity

Sample preservation is critical for sample integrity given the potential for transportation delays and hold ups.
Chemical reactions may occur and some chemical species begin to change upon sample collection.
Unfortunately, for most samples immediate analysis is neither economically feasible or logistically possible,
Although no miracle chemical preservative valid for every parameter exists, SVL strongly recomraends the
preservation melhods, contalner fype, sample size and estimated maximum holding times for collection of
water and wastewater samples summarized in Table 5-1.

Solid samples are best preserved by refrigeration at 4 °C + 2 °C. Analysis begins as soon as possible after
fab receipt of samples. SVL does its utmost to ensure that all holding times are met for water samples as
listed in Table 5-1. A complete record is maintained on each sample to provide a history of handling from the

tirne of collection through analysis and sample disposal.

Table 51 Recommendation for Sampling and Preservation of Aqueous Samples

Analysis Vol. Container Preservative Holding Time
Req.
(mlL)
PHYSICAL PROPERTIES
Color 50 PG Cool4°C 48 Hours
Conductance 00 PG Cool 4 °C 28 Days
Hardness 100 PG HNQ3 to pH<2 6 Months
Odor 200 Gonly Cool 4 °C 24 Hours
pH 25 P.G None Req. ' Analyze Immediately
Temperature 1000 P.G None Req.  Analyze Immediately

Turbidity 100 PG Cool 4 °C 48 Hours




SVL ANALYTICTAL, INC,

Table 51 Recommendation for Sampling and Preservation of Aqueous Samples

Analysis Vol. Container Preservative Holding Fime

Req.

(mL)
RESIDUES
Filterable (TDS}) 100 PG Cool4°C 7 Days
Non-Filterable (TSS) 108 PG Cool4°C 7 Days
Totat 100 PG Cool 4 °C 7 Days
Volatile 100 PG Cool4°C 7 Days
Setileable Matter 1008 PG Cool4°C 48 Hours
METALS .
Dissolved 200 PG Filter on site HNO; to pH<2 8 Months
Suspended 200 PG Fitter on site & Months
Total 00 PG HNO; to pH<2 6 Months
Chromium (V1) 200 PG Coold °C 24 Hours
Mercury, Dissolved 100 PG Filter HNG; to pH<2 28 Days
Mercury, Total 100 PG HNO; fo pH<2 28 Days
INORGARNIC
Acidity 100 PG Cool4°C 14 Days
Alkalinity _ 100 PG Coct4°C 14 Days
Bromide 100 PG None Req. 28 Days
Chioride 50 PG None Reg. 28 Days
Cyanide 500 PG Cool 4°C NaOH to pH>12 14 Days
Fluotide 300 P None Req, 28 Days
lodide ' 100 PG Cool 4 °C 24 Hours
Ammonia 400 PG Cool 4 °C H;SO,to pH<Z 28 Days
Total Kjeldah! Nitrogen 500 PG Cool 4 °C H;80, topH<2 28 Days
Nitrate plus Nitrite 100 PG Cool 4 °C H, S0, to pH<2 28 Days
Nitrate 100 PG Cool 4°C 48 Hours
Nitrite 50 PG Cool4 °C 48 Hours
Ortho-Phosphate Dissolved 50 PG Filter on site Cool 4 °C 48 Hours
Total Phosphate 50 PG Cool 4 °C H;80, topH<2 28 Days
Total Dissolved Phasphate 50 .G Filter on site Coal 4 °C 24 Hours

Hz80, to pH<2
Silica 50 P only Conl4°C 28 Days
Suifate 50 PG Cool4°C 28 Days
Sulfide 500 PG Cool 4 °C add 2 ml. zinc 7 Days
acetate plus NaOH to pH>8

Suifite 50 P.G Neone Regq, Analyze Immediately
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Table 51  Recommendation for Sampling and Preservation of Agueous Samples

Analysis Vol. Container Preservative Holding Time
Req.
{mL)
QORGANICS Group |
cob 80 PG Cool 4°C H,80 fopH<2 28 Days
Oil & Grease 1000 Gonly Cool 4 *C H;SO, o pH<Z 28 Days
Crganic Carbon 25 PG Cool 4 °C H;SO, ar MGl to
pH<2
FPhenolics 500 Gonly Codl 4 °C H,SQ,topH<2 28 Days
MBAS 256 PG Cool4°C 48 Hours
ORGANICS Group I}
Volatile Organics 8010/8020/8260 2x40mlf GT Cool 4 “C HCl pH<2 14 days
txdoz '
Semi-volatife Organics 8270/8080 1L/ GT Cool 4 °C No Preserv. 7H4 days
1x8 oz

TPH - Total Petro. Hydrocarbons

THP-Gas 2x40ml/ GT Coot4*C 14 days
1x4 0z

TPH-Diesei 1L/ G,T Cool 4 °C 14 days
1x8 oz

TPH-IR 1L/ GT Cool4°C 14 days
1X8 oz

NOTES: - "Plastic (P}, Glass (G), Teflon-lined cap (T). For metals, polyethylene with a polypropylene cap (no
liner) ts preferred.

Preservation: - Sample preservation should be performed immediately upon sample coliection. For
composite samples each afiquot should be preserved at the time of collection, When use of an automated
sampler makes it impossible to preserve each aliguot, the samples may be preserved by raintaining at 4 °C
until compositing and sample splitting is completed.

Holding Time: - Samples should be analyzed as soon as possible after collection, The times listed are the
maximum times that samples may be held before analysis and still be considered valid.

5.3.2 Sampie Representivity

Sampling precision is determined in the Inifiat phase of a long-term sampling program. {t is checked
thereafter with a single duplicate sample per batch of samples, and usually with every sample defivery group.

Field blarks affow identification of systematic and random sample contamination which may result from the
sampling equipmaent, storage containers, sampling agents, or chemicals added to preserve samples. This
contamination can be checked by filling a rendomily sefected sample container with distilled water and the
appropriate chemical preservative. Field blanks are analyzed as samples and therefore, are treated exactly
as sarnples: all aliquols, preservation, filtration, storage and handling procedures are performed as if the fleld
blanks are samples. To achieve accurate and meaningful data, field blank "sample” containers are filled at
the sampling site, not after retuming to the field labaratory.
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Two general dassifications of contamination exist; random and systematic. Random contamination causes
imprecision in analytical results as noted by significant differences between results of duplicate analyses,
Systematic contamination generally results in consistent shifts in basefine concentrations; this is demonsirated
through the use of field blanks. Systematic contamination is much easier ta eliminate and o address when
interpreting the data. The best way to restrict contarination of the systematic type is o treat every sample,
blank, or replicate identically. The vast majority of contamination of this type occurs at race levels.

Sources of possible sample contamination exist including the following: contaminated sample containers:
unciean glassware and fitters; Impure solvents and reagents; use of cleaning products inappropriate for the
proposed analysis; inadequate rinsing of glassware during the cleaning process; and inadequate pre-sample
rinsing (the sampie bottie should be rinsed two to three times with small volumes of the sample before the
bottle is filled to overflowing). Pre-sample rinsing is not possible for certain parameters when pre-preserved
bottles are used. Hair, tobacco smoke, and dust are also appreciable sources of contamination, so sampling
should be conducted in as careful a manner as passible,

Before filtering samples, the filter paper should be rinsed with deionized or distilled water and with 2 small
portion of sample. The filfration apparatus should also be rinsed with deionized or distiled water between
samples. Handle filter paper only on the edge, using appropriate forceps {plastic for trace metals analysis,
metal for organic analysis).

Use the proper sample container for the parameter specified. Trace metzls samples must not come into
contact with any metallic surface; samples for organic analysis must not come into contact with any plastic
surface.

5.3.3 Cleaning Procedures for Sample Containers

immerse glassware in a solution of synthetic detergent. Scrub it with a brush, rinse It several times with tap
water, and then with deionized water, Glassware for samples to be analyzed for trace metals may also
require treatment with hot nitric and hydrochloric acids (see SOP 4013). Glassware for samples to be
analyzed for organic analysis may also require sclvent rinses and baking (see SOP 3001).

5.3.4 Sample Receipt and Handling
Sample receipt and handling procedures at SVL are based upon the CLP guidelines to ensure efficient

generation of high quality analytical results. SVL SOPs cover all sample handling procedures and are easily
accessible to the sample custodian and staff.

5.3.4.1 Requesting Analysis
A request for analysis shall be completed by the field personnel. It is Imperative that the Order for Analytical

Services (SVL's is in the form of a chain-of-custody, see example located in Appendix A) or an edivalent be
provided which defines analytical requirements and enables the lab fo meet sample holding times.

5,.3.4.2 Chain-of-Custody

Laboratory custody conforms to procedures established for the USEPA Contract Laboratory Program (CLP).
Improper sample and data handiing and inadequate chain-of-custody procedures affect the credibility and
acceptability of analytical results, regardless of their accuracy and precision. Thesefore, it Is essential that af)
samples be properly collected, handled, and analyzed. Kis imperative that a chain-of-custedy be malntained
to document the proper processing of samples, from the time of collection to the time of analysis. Uss of a
Chain-of-Custody or an equivalent form is required to document this process.
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All pertinent information s obtained and recorded on the chain-of-custody (as filled out by the field/sample
collectors). Ata minimum, the following information is recorded: sampling conditions, date and fime of
sample collection, type of sampling device, fype of sample container, number and size of samples and ofher
information required by the laboratary for proper sample handiing and analysis. To prevent tampering,
sample seals may be used,

5.3.4.3 Sample Handling

SVL is in cormunication with a client designated individual {designee) as necessary throughout the process
of sample scheduling, shipment, analysis and data reporting to ensure that samples are properly processed.
This communication includes immediste notification of the designee of anomalies and iregularities with
samples or sample paperwork which is received by SVL and discrepancies or problems encountered in

sample analysis that will affect the data produced.

A temperature reading is taken by the SVI. sample custodian for all sampie shipping containers (cociers)
upon initial receipt and opening. Each sample is checked for visible damage and the presence of an intact
custody seal. Each sample Is assigned a unique sample identification number batched with other samples
which have been received from tha same client and asslgned a Job number (for delails, please see the next
paragraph). After initial sample check-in and generation of sample labels, additional sample/client
information is logged into SVL's labcratory information management system (LIMS). Bamples are storedina

secured area.

10001

Client:

Client Sample 1D
SvL JOB # 90001
Recv Date: 01/15/00

Figure 5-1 Sample Label

Client Sample 1D

SVL# 00001 Matrix: WATER
JOB# 60001 Case# XXX
SDG # X000

ICAR ANALYZE BY: 02/2/00

Figure 5-2 Digestate Label

Each baich of samples received at SVL. is given a unique Job number (e.g., "80001"). This job number
remains with the sample througho the analvical process. Each sample Is also given a unigus, sequential
{aboratory identification number {e.g., "200001"). The sequential nature of the laboratory identification
numbers allows for quick identification of job and sample status during the analytical process. Samples are
labeled with sample and Job identification numbers before being stored.  For labeling examples, see Fig. 5-1.
identification labels are alse affixed to dzgestates which contain information pertinent to analysis {for example,

see Fig. 5-2).

5.3.4.4 Sample Storage and Securify

Samples which require refrigeration are stored in a walk-in cocler at 4 £ 2 °C, except at times of sample
preparation or analysis. Samples which do not require refrigeration are stored in a semple storage annex,
Samples are retained at SVL for a minimum of 3C days {or longer if required by the client) after 2 data report
is issued to the client. At the end of the specified period, samples are refurned to the client or discarded
according to the procadures outlined in the SOP SVL 1001,
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5.4 Reagents, Standards, Gases, and Water

in an effort to keep contamination to a minimum, SVL recognizes the importance of using quality materials in
the analytical process. Detailed bsiow are descriptions of the procedures practiced at SVA. to maintain
contaminant free reagents, standards, gases, and water,

5.4.1 Reagent Chemicals

The most significant source of sample contamination for race metal and organic analyses resuits from the
acids and solvents used in digestion and extraction, respectively. To minimize this potential for
contamination, SVL uses BAKER INSTRA-ANALYZED™ or better grade reagents for all environmental
analyses. Solvents used for organic analyses are of GC grade purity,

Analysts are trained in the proper procedures for handling reagents to avoid accidents and contammination,
The practice of these few simple rules will prevent bulk contamination: scoopulas, spatulas, pipettes are never
used in reagent bottles; an approximate amount of reagent required is dispensed into 2 secondary vessel;
reagents are never dispensed directly from the reagent container; and excess reagent is discarded, not

refurned to the boltle.

5.4.2 Standards

The sources and quality of ail standards, reagents, and chemicals used by SVL are documented. A record is
raintained which indicates the name of the person preparing a standard, the source of the standard being
used, weight or volume measlirements, units, and dilutions. A separate faboratory equipped with sink and
hood is dedlicated to standard preparation. Standards are not stored in either the standard preparation or

sampie storage areas,

External reference standards are routinely obtained from commercial sources. A Certificate of Analysis is
required. These standards are used to check and document the concentration of calibration standards and for

rmaethod validation.

5.4.3 Laboratory Gases

All carrier, oxidant, and fuel gases used by SVL meet or exceed instrument manufacturers’ specifications.
Gases are stored in a remote, secure area of the laboratory. Appropriate precautions are taken to prevent
attaching incomect cylinders to manifold systems. Each manifold is labeled and used for one type of gas
only. Carrier gas supply lines for organic analyses include in-ine purifier traps. :

5.4.4 Laboratory Water

The primary general use water in the laboratory Is fumished by a reverse osmosis system followed by a

micropore fiiter with an jon-exchange resin cartridge. This satisfies the specifications of ASTM Type I water,

When Type | (16.67 MQ-cm) water is required, SVL uses a four-cartridge fon-exchange system.

Reagent water used for organic analyses is obtained via a Nano-Pure™ water purifier system. This water
“source is regularly streened for method specific contaminants.
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5.5 Calibration and Maintenance of Analytical Equipment

The following are descriptions of key instruments of concern which detall the roufine calibration and
maintenance procedures employed at SVL.

5.5.1 Analyfical Balances

The calibraticn of each balance is checked each day of use with a single class "A" weight and weekly with a
set of three class “A” weights. The balances are checked monthly with thres Class "S™ weights. They are
calibrated annually by an independent contractor. Upon completion of this annual calibration, a cafibration

status label is affixed to sach balance.

5.5.2 UVNisible Spectrometers

Spectrometers are operated in accordance with the manufacturer's instructions, Calibration of these
instruments is parformed annually by an independent contractor. in addition the foliowing steps are taken to
ensure instrument control: Instruments are checked far propar wavelength and opticat alignment, all ‘
absorption cells are optically matched and kept scrupulously clean, free of scratches, fingerprints, smudges,
and evaporated film residues, Method specific verification or confirmation is performed as prescribed by

each method.

553 Atomié Absorption Spechométers

Maintenance of Atomic Absorption Spectrophotometers is performed according to manufacturer's
recommendations and recorded In an instrurnent specific maintenance logbook. Calibration curves are
established from analysis of three standards. The inltial calibration verification (ICV) is made from a second
source standard. A continuing calibration blank (CCB) and a continuing calibration verification {(CCV) ere

analyzed at a frequency of 10%.

5.54 Inductively Coupled Plasma Specthometers

Maintenance of the Inductively Coupled Plasma Specirometers Is perforrned according to manufacturers
specifications and recorded in an instrument specific logbook. The calibration progedure includes the
establishment of a two point cafibration curve, a CCB, CCV, and a second source [CV, Check samples are

performed at a frequency of 10%.

5.5.5 lon Chromatographs

The lon Chromatographs are cperated in accordance with manufacturer’s instructions. The insbrument is
catibrated with 2 minimum of four standards after maintenance of the instrument and after significant
retention time drift. The calibration curve is verified daily with a standard from an independent source. In

addifion, 2 CCB and a CCV are performed at a frequency of 10%.

5.5.6 Gas Chromatographs

Operation and maintenance of the various Gas Chrematographs are defailed in standard operating
procedures (SOPs). Recommended manufacturer's maintenance schedules are followed and documented in
the instrument-specific fogbooks. A routine GC & GC/MS calibration consists of: an inifial multi-point
calibration to establish the calibration curve, a daily or continuing calibration to verify the calibration, and a
calibration verification at the end of the analytical sequence. Tne frequency of the continuing calibration for
the GC is, at 2 minimum, once every twenty samples. Continuing calibration for the GC/MS occurs at jeast

every twelve hours.

&1
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5.6 Quality Control Parameters

SVL offers three levels of data report packages. A Level 1 report consists of analytical results: assoclated
QC data are not included in this report. A Level 2 report consists of a standard report of analytical results with
associated QC data (blank, replicate, spike, and control standard, as appropriate). A Level 3 report is virtually
identical to a USEPA CLP data package. '

5.6.1 Bianks

Preparation blanks are analyzed with every batch of twenty or fewer samples or each matrix type, whichever
is more frequent. A preparation blank consists of laboratory pure water that is processed through all
procedures, materials, and labware used for sample preparation and analysis. in cases of non-agusous
samples, reagent blanks serve as preparation blanks. Sample batches that contaln contaminated blanks are

routinely re-prepared, if sufficient sample remains,

5.6.2 Laboratory Confrol Samples

A laboratory control sample (LCS) is a samiple of known value, usually from a source different from the
calibration standards, used o validate the analytical procedure. One LCS is analyzed with every batch of
twenty or fewer samples or each matrix type, whichever Is more frequent. Sample batches containing LCS's
that are out of control limits are re-analyzed, if sufficient sample remains, Contral limits for solid LCS's are set
by the supplier. Water or other aqueous LCS's have control limits of 80% to 120%, or as specified in the

standard operating procedurs.

5.6.3 Sample Replicates

These are aliquots made in the faboratory of the same sample, each aliquot is reated exactly the same
throughout the analytical method. The relative percent difference (RPD) between the values of the
duplicates, as calculated below, is taken as a measure of the precision of the analytical method,

S - B

5+D) +2 <100

RPD =

wheré RPD = Relative Percent Difference
3 = First Sample Value (original)
D = Second Sample Value (duplicate)

One duplicate sample or malrix spike duplicate is analyzed with every batch of twenty or fewer samples or
each malrix type, whichever is more frequent. The tolerance limit for RPD is typically less than 20%.
However, the duplicate is also a measure of the homogeneity of the sample matrix. An abnomally high RPD
may be an indication of a non-homogeneous sample.

5.6.4 Check Standards and Controls

A check standard is prepared In the same manner as a calibration standard. The concentration is Usually
mid-range for the specific calibration curve. Controis are used to validate an existing calibration curve, and
also typically fall mid-range on the calibration curve. The control is from a different source than that of the
calibration standards or check standard. The USEPA CLP program identifies a "control” as the "nitial
calibration verification standard” (ICV) and the "check standard” as the "continuing calibration verification
standard” {CCV). Check standards are run at a frequency of 10%. The check standarg provides information
on the aceuracy of instrumental performance and response consistengy independent of sample matrix and

preparation,

62
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For organic analysis, a calibration check standard is analyzed at regutar intervals as specified by the method,
usually every twelve hours of rua ime. The results of the calibration check standard are evaluated to ensure
that instrument calibration is within acceptable Imits. This standard solution Is prepared from the same
reference materials as the initial calibration standards.

5.6.5 Matrix Spikes and Surrogates

A matrix spike is prepared by adding a known amount of a pure compound to the sample prior to digestion or
extraction. The calculated percent recovery of the matrix spike is considered to be a measure of the refative
accuracy of the total anaiytical method, i.e., sample preparation and analytical procedure,

An analytical spike is prepared by adding a known amount of analyte to a digestate or extract of a sample for
which the analyte concentration has been determined. This spike reveals the interferences found in the
prepared sample matrix. The calculated percent recovery of the analytical spike is considered to reflect the
accuracy of the analytical procedure only. Both the matrix spike and the analytical spike are also an
indication of the effect of the sample matrix on the ability of the methodology to detect the specific analyle.
When nio change in velume due to the spike oceurs, it is calculated as follows:

- SR
% Recovery = -(~§-S-I-{§KS—)- x 100

where SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

Toferance limits for percent recoveries are established by client data qualily objectives, but are usually 80-
120% or 75-125%. Malrix spike samples are prepared for every batch of twenty or fewer samples.

Surrogates measure extraction or preparation efficiency. They must be a compound not expected te be
presert in the sample. The recovery of a surrogate compound must meet the control limits specified in the

standard operating procedure.

5.6.6 Low Level Standards

As detection limits continue to drop and risk-assessment based citeria are used more frequently, itis
increasingly important to have reliable datz near the Instruments detection limit. Standards at the reporting

fimit are employed to better assess the quality of data at these concentrations.

5.6.7 Interference Check Samples

For analyles determined by ICP spectroscopy, an interference check sample (ICS) is analyzed at the
heginning and at the end of an analysis sequence. This sample consists of elements (usually Ca, Mg, Al, and
Fe) at elevated levels to check for interferences due to common matrix elements. In cases where no analyte
is present in the ICS, instrumental values shoud be 15x the DL, otherwise the Instrumental value should be

within £20% of the true value.
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5.6.8 Completeness and Usability

Completeness describes the percentage of measurements that meet quality control acceptance criteria for
requested determinations. Percentage completeness is defined by client data quality objectives, but SVL
strives for 100% completeness of calibration verification, laboratory control samples, blanks, inferference
check samples, and low-level standards. For spikes, duplicates, duplicate spikes, and other QC samples that
are matrix dependent, SVL foliows CLP guidelines to qualify data. Clients may define more rigid acceptance
limits and corrective action. A completeness criteria of %0% is used for aqueous matrices, excluding Sb and

Ag. .
Usability describes the percentage of measurements that can be used for making decisions based on
reported values, In many cases, estimated values are sufficient to characterize certain analytes in a sample.
We befieve the client is the best judge in interpreting the usability of their data and therefore make no attermpt
to set guidelines for this parameter,

5.6.9 QA Reports

The QA Coordinator shall prepare a written report to the Laboratory Director and technical staff on a quarterly
basis. The report will review recurring QA issues, discuss performance evaluation samples, summarize the
findings from any intemal audits, and summarize issues regarding state accreditations or arising from site
visits. In addition, the report will cover recent modifications in QA policy and general lab practices.

5.6.10 Control Charts

Control charts are maintained for Laboratory Control Samples for selected analytes. A standard X bar
control chartis used to plot LCS results. Upper and lower waming limits of +2s {(where s equals standard
deviation) and upper and lower contro! limits of 23s are calculated with o Jess than fiffieen measurements,
An analytical run is considered out of control when: any one point is outside control limits or when any obvisus
cyclic pattem is seen in the points.

5.7 Audits
The success of any QA program is driven by its ability to monitor the effectiveness of the quality systems in
practice.

5.7.1 Performance Evaluations

5.7-1.1 Iinternal Performance Evaluations

The Quality Assurance Coordinator conducts interal performance evaluations for commonly analyzed
parameters. The Pk samples are logged-in as double-blinds. Resuits will be reported to the Laboratory

Director.
5.7.1.2 External Performance Evaluations
SVL. participates in two WS and and two WP performance evaluation studies each year. We also participate

in Soil, DMR-QA, and Underground Storage Tank PE studies. Copies of recent results are available upon
request.
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5.7.2 System Auwdits

The Quality Assurance Coordinator conducts an internal system audit each year. These audits provide a
thorough overview of implementation of the Quality Assurance Plan within the laboratory.

The Quality Assurance Coordinator prepares an audit plan, with consideration of information gained during
previous audits. The audit plan shall define participating auditors, applicable documents, the audit schedule,
and the scope of laboratory activities to be audited. The Quality Assurance Coordinator shall use a written
checklist of audit questions. Each question must be answered yes, no, or not applicable, and may be
accompanied by appropriate comments,

At the dose of the audit, a post-audit mesting shall be held to discuss the audit findings. The auditor can close
a finding during this discussion if the laboratory staff can satisfactorily demonstrate that the finding is

inappropriate.

The Quality Assurance Coordinator shall prepare an audit report for the Laboratory Director which documents
the following: date and location of audit; persons contacted in the laboratory; laboratory operations audited;
findings requiring corrective action; and a due date for the corrective aclion plan. Each finding must then be
corrected and closed. The Quality Assurance Coordinator shall verify that comrective action has been
sucoessful by direct observation.

During the course of system audits, the Quality Assurance Coordinator shall be cognizant of recurring quality
issues and trends which could affect quality, Recurring issues and trends should be addressed in the audit
report. Correction for such events may require a review of the adequacy of the QAP. |f the inherent problem
lies within the QAP, the plan shall be amended through appropriate revision of Quality Assurance documents.

5.7.3 Data Audit

The QA Coordinator shall perform a data audit of af least 10 data packages each year. The purpose of the
data audit is to alert the QA Coordinator to chronic problems and trends that may be developing. The QA
Coordinator performs a complete review of the data conlained in the repori, verification of the chain-of-
custody holding times, and quality control.

5.8 Corrective Action

When a QC parameter fails acceptance criterda durdng the course of analysis, the analyst of supervisor
resolves the problem before reporting data. The supervisor may arrange for service or repair of
instrumentation, if needed. For serious problems, the supervisor may report problems to the Quality
Assurance Coordinator as a "Quality Issue™. The Quai:ty Assurance Coordinator must then documert steps

taken to resolve the “Quality Issue™

If there is a non-acceptable result in a performance evatuation sample, the Quality Assurance Coordinator
works with the analysts and supervisors to discover the cause, and documents the failure as a “Quality Issue”.
If required, the Quality Assurance Coordinator prepares a corrective action report for accrediting agencies.

if there are findings from an internal audit, the Laboratory Director and supervisors prepare a comective action
plan. The Quality Assurance Coordinator evaluates the comective action and then verifies that it has been

successfully implemented.
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5.9 Standard Operating Procedures

it is the poficy of SVL to create and maintain standard operating procedures {SOPs} that are useful, accurate,
current, and accessible to all employees at SVL. To this end, SVL endeavors to incorporate the input of
analysts, staff and/or those most closely involved with the tasks outlined in the SOPs.

To cbiain refiable results and ensure reproducibility, SVL generates, distributes and uses accurate and
effective SOPs. The appropriate supervisor or director reviews each SOP draft for technical accuracy, The
Quality Assurance Coordinator reviews SOPs to ensure that they are in compliance with the appropriate
published method, any other applicable regulations, and that they conform to SVL's QA program. In the
event that a draft SOP fails to meet any of these requirements, it is denied approval by the QA office,
retumed to the appropriate personnel for modification.

The numbering system for SOPs is comprised of seven characters: the letters SVL followed by a four digit,
unique number in the following categories:

1000 series - Quality Assurance and Safety

2000 series - Sample and Data Management

3000 series - Organic Procedures

4000 series - Inorganic Procedures

6000 series - Mineral Division Procedures

As new procedures are generated, the QA office determines the appropriate category and assigns the next
consecutive nurnber for that category,
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SV L wtibes state of the art networking safwwre

SVL utilizes state of the art networking software (Novell NetWare® 3.11™ & 4.11™) and hardware to integrate
{aboratory operations from sampie receiving to repart generation. Automation and connectivity enables SVL to
rapidly process and manage [arge amounts of data. Network linked PCs are [ocated in analytical iaboratories to
enable personnel to review data on individual jobs and samples, methods, and SOPs.

Analysts perforrn specific analyses and enter data onto benchshests or directly into the computer system
depending on the type of report desired by the client. After a set of analyses has been completed, the results are
calculated according o the methods specified in the standard operating procedures.  The supervisor or director

reviews at least 70% of the data and quality control.

Data that will be used to create an USEPA CLP deliverahles package is then loaded into 2 Ward Scientific
software program far CLP report generation. After assembly, Contract Compliance Screening software is utilized
10 screen data packages for completeness and accuracy before delivery to tha client. SVL has the capability of
providing hardcopy and diskettes. IBM compatible diskettes are availabie in all EPA CLP formats, as well as

popular spreadsheet and database files.

Data that will be assembled into a standard report are loaded into SVU's proprietary Sample Management
systemn. Reports are available in a number of routine and custom hardcopy formats. ASCI, spreadsheet, and
database data files are also available. If a cllent has = specific format, we are usually able to provide dats that
will merge into their previous records without problemrs,

All data related to each job are archived for at least 12 rmonths after reports have been issued. This period may
be longer or shorter, at the clients discretion,
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ST L. macirians current agrediiation with several western stafes

7.1 Drinking Water Accreditations

¢ idaho ® Washington

® Texas e Califomnia

e Montana & (Cplorado

& Nevada ®  Arizona
7.2 Environmental Accreditations

® Nevada A ®  California

& \Washington % Arizona

Refer to supporting documnents section for copies of certificates.
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Below oot frd a i o torns sed i i and it fvion

Accuracy The degree of agreement of a maasured value with the true or expected value of the guantity
of concern.

Aliguot An exact fraction of a sofufion or suspension.

Bias A systematic error inherent in a method or caused by some artifact or Idiosyncrasy of the
measurement system. Temperature effects and extraction efficiencies are examples of the first kind, Blanks,
contamination, rrechanical josses, and calibration emors are exampies of the latter Kinds, Bias may be both
positive and negative, and several kinds can exist concurrently so that net bias is all that can be evaluated,

except under special conditions,

Blank An artificial sample designed to monitor the infroduction: of artifacts into the process. For
aquecus samples, reagent water is used as a blank matrix; howevaer, a universal blank matrix does not exist for

solid samples, and therefors, no malrix is used.

Reagent Blank Aliquot of analyte-free water or solvent analyzed with the analyfical batch, Prep Blanks
are reagent blanks which are created at the time of sample preparation using alt the reagents used in
the preparation of the samples (i.e., digestion, distitlation or extraction)

Method Blank Reagent blank which are put through all the steps of a specific method along with the
samples.

Field Blank  Randornly selected sample container that is filled with distilled water and the
appropriate chemical preservative in the field.

Trip Blank A specific type of field blank. A trip blanks is not apened in the field. It is a check an
sample contamination originating from sample transport, shipping, and site conditions.

Blind Sample A sample submitted for analysis whose composition is known to the subrnitter but
unknown to the analyst. A blind sample is one way to test proficiency of a measurement process,

Calibration Comparison of 2 measurement standard or instrument with another standard or instrurment to
report or eliminate by adjustment any variation (deviation} in the acouracy of the item being compared,

Cheack Standard A blank which has been spiked with the analyte(s) from an independent source in order
to monitor the execution of the analytical method.

Contamination There are two general classifications of contamination; random and systematic.
Random contamination causes imprecision in analytical results as noted by significant differences between
results of duplicate analyses. Systematic contamination generally results in consistent shifts in basefine
concentrations as demonstrated by field, trip or equipment blanks.

CLP  The Confract Laboratory Program (CLP) treated by the United States Environmental Protection Agency
to perfarmn analytical work required in support of Superfund,
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Controf Limits The limits shown on a control chart beyond which it is highly improbable fwithin 2 99.7
% probability) that a point could fie while the system remains in a state of statistical control.

Control Chart A graphical plot of test results with respect to time or sequence of measurement,
together with fimits within which they are expected to lie when the system is in a state of statistical control,

Detection Limit The smallest concentration/amount of some component of interest that can be
measured by a single measurernent with a stated level of confidence.

Double Blind A sample known by the submitter but submitted to an analyst in such a way that neither its
compaosition nor its identification as a check sample are known to the latter.

Duplicate Samples  Aliquot taken in the laboratory of the same sample, treated exactly the same
throughout the anaiytical method. The relative percent difference {RPD) between the values of the duplicates,
as cafculated below, is taken as a measure of the precision of the analytical method. The relative percent
difference for original sample and dupticate is calculated as follows;

RPD = *['(‘Es—i‘?"){")"]' x 100
2

where

RPD=Relative Percent Differonce

S=First Sample Value (original)
=Second Sample Value (duplicate)

Homogeneity The degree to which a property or substance is randomly distributed throughout a material.
Homogeneity depends on the size of the sample under consideration. Thus a mixtura of two minerals may be
nonhomogeneous at the molecular or atomic level but homogeneous at the particulate level,

Instrument Detection Limit (IDL)  The smallest concentration detectable on a specific instrument.

Laboratory Control Sample A material of known composition that is analyzed concurrently with test
samples o evaluate a measurement process. ‘

Matrix Spike A sample to which a known amount of analyte{s) has been added, Designed to provide
information about the effect of the sample matrix-on the digestion and measurement methodology. The spike is
added prior to sample extraction/digestion and analysls. Individual component sample recoveries are calcutated

as follows:

%R = [(SSR " SR)} x 100
sRecovery SA

where

SSR = Spiked Sample Result

SR = Sample Result
SA = Spike Added

Mean The sum of alf observations divided by the number of observations,

Method An assembiage of measurement techniques and the order in which they are used,

Method Detection Limit (MDL) The smallest concentration detectable by a specific method (the standards
used for this determination are carried through all the steps required by
the method).
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Performance Audit A process to evaluate the proficlency of an analyst or laboratory by evaiuation of the

results obtained on known test materials.

Precision The degree of mutual agreement characteristic of independent measuremens as the results of
repeated application of the process under specified conditions.

Procedure A set of systernatic instructions for using 2 method of measurement or sampling or the steps or
operations agsodaied with them.

Quality Assurance A system of activities which the purpose is to provide to the producer or user of a
service the assurance that i meets defined standards of quality.

Quality Control The overall systern of activities whose purpose is to contrel the quality of & service so
that it meets the needs of users.

Relative Standard Deviation  The standard deviation divided by the mean and multiplied by 100,
s

RSD = {-—} x 100
b 4

Sample A representative sample of any material {aqueous, nonaquecus, or multimedia) collected from
any source for which determination of comnposition or contamination.is requested or required.,

Standard Operaiing Procedure A procedure adopted for repetilive use when performing a specific
measurement or sampling operation. |t may be a standard method or one developed by the user.

Subsampie A porfion taken from a sample. A laboratory sample may be a subsample of a gross samiple;
similarly, a fest portion may be a subsample of a laboratory sample.

Standard Deviation  The positive square root of the variance (i.e., o for populations and s for a sample set
of the population}. A measure of the average spread around the mean.

Variance The value approached by the average of the sum of the squares of deviations of individual
measurements from the mean. Mathematicaily, It may be expressed as:

> 6 - my*

n )
Ordinarily, it cannot be known but only its estimate s?, which is calculated by the expression.

o e -%

- n-1

—0otasn - o

Warning Limits The fimits on a control charl within which most of the test results are expected to lie
{within a 95% probabiiity) while the system remains in a state of statistical control.
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Design and Attendant Operation of the Monitoring System Network

A comprehensive ground water monitoring network is in place at the San Luis Mine site to detect
potential releases of water from the lined tailings facility (L'TF) and collection pond. Other than some
shallow colluvial material {and alluvium in the channel bottom), the uppermost stratum beneath
these facilities is the Santa Fe Formation.

There are two distinct types of monitoring equipment located downgradient of the LTF and
collection pond. First, there are several monitoring (M-series) wells that are completed at various
horizons within the Santa Fe Formation to monitor potential fluid movement through the permeable
zones within the Santa Fe Formation. These M-series wells have been completed in both the upper
portions (which are unsaturated) and the lower strata (which are saturated) of the Santa Fe
Formation.

Figure 1 shows the location of the M-series monitoring wells. As this figure shows, monitoring wells
M-6, M-7R, M-8, and M-9 are located downgradient of the collection pond (west). The boreholes
for these monitoring wells were drilled in 1989 and, at the time of drilling and throughout the
subsequent monitoring period, wells M-6, M-7R, and M-8 have not had 2 measured water table.
Well M-6 is 35 feet deep, well M-TR is 45 feet deep, and well M-8 1s 135 feet deep. Only well M-9
(which is 213 feet deep) has historically had a measured water table, ranging from approximately
140-145 feet. As these historic water level data over a period of 20 years show, there is no local
ground water beneath either the LTF or the collection pond until at least a depth of approximately
140 feet.

Similarly, well M-12 (located south of the collection pond, Figure 1} is 220 feet deep, and water
levels in this well have historically been observed to be in the range of 175 to 180 feet in depth over
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the data collection period. There is a similar situation with well M-13R, which is located east of the
collection pond (Figure 1) and is completed to a depth of approximately 175 feet. Historic water
levels in M-13R have ranged from approximately 130135 feet. Well M-14, also located just cast
of the collection pond (Figure 1), is 180 feet deep, with historic water level depths that have
generally ranged from 135-140 feet. Given the relatively thick unsaturated zone beneath the LTF
and collection pond, and only minor ranges of water level fluctuations over time, there is no
indication that there has been any measurable release from either facility.

Water quality data collected from the M-series monitoring wells since the early 1990s further
demonstrate no water quality degradation with time in any of the monitoring wells. These water
quality data, coupled with the water level data from the monitoring wells, are further evidence that
there has been no excursion of fluids from either facility.

The second type of monitoring equipment is the porous-cup lysimeters that are completed in the
vicinity of the collection pond (I-series). These lysimeters are designed to extract water quality
samples from the unsaturated zone if there is sufficient water above specific retention, but below
specific yield, which can be drawn into the porous-cup lysimeters by creating a pressure differential
in the near-vicinity soils to the porous cup. These lysimeters vary from the unsaturated zone
monitoring wells, in that the lysimeters can actively attempt to collect samples from the unsaturated
zone, whilc monitoring wells completed in the unsaturated zone will only collect samples if those
strata subsequently become saturated.

The lysimeters were installed to monitor potential flow horizons in the shallow unsatwrated zone in
the Santa Fe Formation. As such, when the lysimeters were installed in 1991, boreholes were initially
drilled to log the geologic strata. When significant clay layers were encountered, a lysimeter was
installed above this low-permeability barrier so that unsaturated flow in these zones could potentially
be sampled by the lysimeters. Three pairs of lysimeters were installed pursuant to the terms and
conditions in BMRI's decree in Case No. 89CW32. At each lysimeter location, a shallow and deep
lysimeter were installed. At location L-1, the shallow lysimeter was completed to a depth of 27 feet
and the deep lysimeter was completed to a depth of 50 feet. At location L-2, the shallow tysimeter
was completed to a depth of 24 feet and the deep lysimeter was completed to a depth of 50 feet. At
location L-3, the shallow lysimeter was completed to a depth of 22 feet and the deep lysimeter was
completed to a depth of 36 feet. While the procedures for sampling these lysimeters have been
followed since the time of their instaliation, no water has been present in any of the lysimeters since
the time of their installation, demonstrating that there is no unsaturated flow movement in the
vicinity of the lysimeters. This further shows that there has been no measurable release of water from
either the LTF or the collection pond.

The wells and lysimeters collectively monitor multiple strata in the Santa Fe Formation, from 22 to
213 feet, so any measurable cxcursions within this stratigraphic section would have been detected
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by some of the monitoring system, yet no excursions have been detected to date. This is indicative
of no past, or current, ground water quality issues associated with the I.TF and collection pond.

Monitoring as an Early Warning System

The locations of the M-scries monitoring wells and the L-series porous-cup lysimeters are shown in
Figure 1 relative to their proximity to the LTF and collection pond. It should be noted that the
general topography and expected ground water flow gradient is generally from cast to west;
therefore, all of these monitoring locations are situated downgradient of the BMRI facilities in this
sub-drainage basin, and are located in the appropriate places to provide an early warning detection
system for identifying potential future ground water impacts.

There are a number of factors which demonstrate why the current monitoring network provides an
effective early warmning system that would allow ample time for implementing an appropriate
response, should an issue ever arise. These include:

(1) There is a thick unsaturated zone beneath the LTF and collection pond;

(2) If there were to be an excursion of fluids from either facility, there would have to be a major
release to create saturated flow conditions, since the soils are likely currently at or below
specific retention;

(3) Even if saturated flow conditions were established, the hydraulic conductivity of the Santa
Fe Formation is such that there would be very slow ground water seepage velocities;

{4) The monitoring system would then be able to detect this potential flow long before it reached
the mine site boundary due to its slow movement; and

(5) Ifnecessary, a site-specific remediation plan could be designed and implemented without the
loss of fluids beyond the BMRI property boundary.

To demonstrate the thick unsaturated zone beneath the LTF and collection pond, we have
constructed a geologic cross-section from the logs obtained from the monitoring wells completed
in the vicinity of these facilities. Figure 1 shows the location of cross-section A-A’, while the actual
cross-section is presented in Figure 2. The Santa Fe Formation is characterized by generally low-
permeability strata that are significantly layered, which will tend to impede the downward flow of
ground water. As such, any ground water that would be found in the higher-permeability strata would
likely move more laterally than vertically. As cross-section A-A” shows, these various strata are
being monitored by the downgradient well and lysimeter monitoring system. Based on the data we
have available to us, the unsaturated zone beneath the BMRI facilities is approximately 95 to 180
feet thick, providing a large buffer to the actual saturated aquifer that is part of the Santa Fe
Formation.
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Even if there were some excursion of fluids from either of the BMRI facilities, the Division of
Minerals and Geology (mow Division of Reclamation, Mining, and Safety) concluded in an April 14,
1992 memorandum that, given the design of the LTF, the water moisture content below specific
retention, hydraulic properties of the Santa Fe Formation, and assumed EPA leakage criteria through
a synthetic liner, “the San Luis Project {ailings impoundment seepage rate is low enough that it will
not induce unsaturated flow in the underlying material, hence any pollutants that scep through the
liner would not reach the water table.” We believe that this conclusion is even more valid today, as
there is less free water in the LTF than there was at the time of mining, the tailings deposition has
resulted in a thicker layer of lower-permeability material over the liner, and there is less hydraulic
head on the liner than there was when the calculations were made in the April 14 memorandum.

The estimated ground water seepage velocity in the Santa Fe Formation beneath the LTF was
calculated as part of Technical Revision 15. Data were provided that the average hydraulic
conductivity was 4.4 x 10 centimeters per second, with a formation porosity of 20 percent and a
ground water hydraulic gradient of 0.052 foot per foot. Given these data, the ground water seepage
velocity would be approximately 0.32 foot per day, or 118 feet per year, This is a relatively slow
ground water velocity and would allow changes in ground water flow to be detected during the
routine sampling of the monitoring well network downgradient of the LTF and collection pond.

AsFigure 2 shows, the monitoring well network thathas been in place, and has been monitored since
the early 1990s, provides detection capabilities in both the unsaturated and saturated zones of the
Santa Fe Formation downgradient of the LTF and collection pond. As summarized in Technical
Revision 32, each of the M-series wells below the LTF and collection pond are sampled on a
quarterly basis, and the L-series lysimeters are sampled on a quarterly basis.

Because the ground water is moving at less than 1 foot per day and just a little more than 100 feet
per year, there would be adequate time to react to any potential excursion long before any potential
downgradient impacts.

SUMMARY

The LTF and collection pond facilities were designed to contain both the mine tailings and water
discharged to the LTF. These facilities were permitted through the Colorado Mined Land
Reclamation Board and have consistently operated as designed. Contrary to Costilla County
allegations that these facilities were never designed to contain water, they were, in fact, designed to
contain large volumes of water, including the runoff from the probable maximum precipitation cvent.

While the design of the facilities minimizes the potential for excursion of fluids from the facilities,
there is also an extensive monitoring well network which serves as an early detection system should
there be any escape of fluids from the facilities. Given the very thick unsaturated zone underlying



Design and Operation of the Monitoring System Network at the Lined Tailings Facility and
Collection Pond

April 9, 2013

Page 5

these facilities, the fact that none of these unsaturated strata have developed a water table over more
than 20 years of operation, and that the water quality data do not indicate any significant shifis or
trends in water quahty that would indicate a new source of water, there is no evidence of any loss
of fluids affecting the natural environmental downgradient of the BMRI facilities.
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