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Tombstone Mining District (Volume 8, Book 23)

Record #144 [8:23:298-303] <cyanide literature>
Unknown Authors. (00/00/00)
Literature on Cyanide.

Record #150 [8:23:315-316] <letter>

Curlett, James E. (07/23/87) Letter To: Lindroos, Gary A.
Need to retest wells for mercury content.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #117 [8:23:1-16] <sample plan>

DuBois, James F. (06/30/88)

Sample Plan for PBR Minerals, Inc. Site.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #127 [8:23:97-114] <geochemical report>
Unknown Author. (07/01/88)

Geochemical Evaluation of Clay-Subliner Material.
Geochemical Engineering Inc., Lakewood, CO.

Record #123 [8:23:839] <memo>
Thatcher, Bruce K. (09/14/88) Letter To: Larson, Rob.

PBR Minerals, Inc. Application for a Groundwater Quality Protection Permit (Revised).

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #119 [8:23:17-24,26-57] <hearing transcript>

Landsman, Paul H. (12/15/88)

Public Hearing on Groundwater Quality Protection Permit No. G-0019-02,
December 15, 1988, Tombstone, AZ - Reporter’s Transcript of Proceeding.

McFate Reporting Service, Inc.

Record #120 [8:23:58-86] <groundwater permit>

Miller, Ronald L. (01/20/89)

State of Arizona Groundwater Quality Protection Permit No. G-0020-02.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #156 [8:23:338-370] <groundwater permit>

Miller, Ronald L. (01/20/89)

State of Arizona Groundwater Quality Protection Permit No. G-0020-02. [Notes Copy}
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #118 [8:23:25] <letter>

Kennett, Roger. (01/23/89) Letter To: Hearing Participants.

PBR Minerals, Incorporated - Grand Central Leaching Facility, Groundwater Quality
Protection Permit No. G-0020-02.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #131 [8:23:203-208] <pad neutralizatiort log>
Lindroos, Gary A. (02/20/89)

Pad 4 Neutralization Log, 2/20/89 thru 4/4/89.

PBR Minerals, Inc., Tombstone, AZ.
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Record #126 [8:23:94-96] <letter report>

Poshard, R. Howard. (03/13/89) Letter To: Lindroos, Gary.
In-Place Density Tests, Tailings Pad.

Cochise Testing Lab, Inc., Sierra Vista, AZ.

Record #125 [8:23:91-93] <letter report>

Poshard, R. Howard. (03/30/89) Letter To: Lindroos, Gary.
Field Density Tests, Waste Disposal Pad.

Cochise Testing Lab, Inc., Sierra Vista, AZ.

Record #143 [8:23:296] <letter>

Ashworth, J. Michael. (04/07/89) Letter To: ADEQ.

Groundwater Quality Protection Permit No. G-0020-02, corrective actions.
PBR Minerals, Inc., Tombstone, AZ.

Record #132 [8:23:209-212] <field summary report>

Lindroos, Gary A. (04/20/89) Letter To: ADEQ.

Field Summary for the months of January, February, and March 1989.
PBR Minerals, Inc., Tombstone, AZ.

Record #124 [8:23:90] <letter>

Ashworth, J. Michael. (04/20/89) Letter To: ADEQ.
Construction of the heap leaching facility is completed.
PBR Minerals, Inc., Tombstone, AZ.

Record #133 [8:23:213] <letter>

Lindroos, Gary A. (05/01/89) Letter To: ADEQ.
Results of pump test on TEI Well No. 2.

PBR Minerals, Inc., Tombstone, AZ.

Record #130 [8:23:141-201] <quarterly report>

Lindroos, Gary A. (05/01/89) Letter To: ADEQ.

Quarterly Interpretative Assessment Report for the period of January thru March, 1989.
PBR Minerals, Inc., Tombstone, AZ.

Record #135 [8:23:220-232] <self-monitoring report>

Hankins, S. (06/09/89)

Groundwater Quality Protection Permit Self-Monitoring Report Forms -
TEI PBR, & City of Tombstone Wells, May, June, and July, 1989.

Arizona Testing Laboratories, Phoenix, AZ.

Record #145 [8:23:305] <memo>

Chen, Chiou-Lian. (07/07/89) Letter To: Woodruff, David.

Complaints For PBR Mineral Mine, Temporary Groundwater Permit G-0019-02T.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #146 [8:23:306] <phone notes>

Davis, Gordon. (07/13/89)

From William Brett / Complaint.

Arizona Department of Environmental Quality, Phoenix, AZ.



Tombstone Mining District (Volume 8, Book 23)

Record #147 [8:23:307] <newspaper article>
Bagwell, Keith. (07/15/89)

Mercury is tainting 1 of Tombstone’s 2 water wells.
The Arizona Daily Star, Section B, Page 1.

Record #148 [8:23:308] <newspaper article>

Bagwell, Keith. (07/18/89)

Well might have had mercury for 7 months, officials tell Tombstone.
The Arizona Daily Star.

Record #149 [8:23:309-314] <memo>

Pulsifer, Doris. (07/19/89) Letter To: Mayor & Councilmembers.
Well #1 - Mercury re-sampling #1 results.

City Clerk, City of Tombstone, Tombstone, AZ.

Record #137 [8:23:234-241] <letter report>

Rouse, Jim V. (07/25/89) Letter To: Kennett, Roger.

Geohydrologic evaluation of the PBR Minerals site south of Tombstone.
Geochemical Engineering Inc., Lakewood, CO.

Record #134 [8:23:214-219] <field summary report>
Lindroos, Gary A. (07/26/89) Letter To: ADEQ.

Field Summary for the months of April, May, and June, 1989.
PBR Minerals, Inc., Tombstone, AZ.

Record #129 [8:23:121-140] <quarterly report>

Lindroos, Gary A. (07/26/89) Letter To: ADEQ.

Quarterly Interpretative Assessment Report for the period of April thru June, 1989.
PBR Minerals, Inc., Tombstone, AZ.

Record #151 [8:23:317] <phone notes>

Davis, Gordon. (07/27/89)

Phone call to William Brett to find out mercury and nitrate analysis of city water.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #152 [8:23:318] <memo>

Woodruff, David H. (07/28/89) Letter To: Maston, Jim.

PBR Minerals - Groundwater Quality Protection Permit #G-0020-02.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #153 [8:23:319] <memo>

Woodruff, David H. (07/28/89) Letter To: Daniel, Debra.

PBR Minerals - Groundwater Quality Protection Permit #G-0020-02.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #154 [8:23:320-323] <memo>
DuBois, James F. (08/01/89) Letter To: Wiley, Bill.

City of Tombstone Municipal Well #1 and Mining Impact on Aquifer at PBR Minerals.

Arizona Department of Environmental Quality, Phoenix, AZ.
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Record #174 [8:23:255-281] <geohydrologic report>

Rouse, Jim V. (08/01/89)

Geohydrologic Assessment of Cyanide Contamination of PBR Minerals Well No. 2, Tombstone,
Cochise County, Arizona.

Geochemical Engineering Inc., Lakewood, CO.

Record #136 [8:23:233-241] <memo>

Kennett, Roger. (08/08/89) Letter To: Woodruff, Dave.

PBR Minerals, Inc. - Grand Central Leaching Facility, Groundwater
Quality Protection Permit No. G-0020-02. (with enclosure)

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #138 [8:23:242-243] <memo>

Rendes, Andrew M. (08/16/89) Letter To: Woodruff, David.
PBR Minerals, Inc. - Permit G-0020-02.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #139 [8:23:244-254A] <letter report>
Rouse, Jim V. (08/21/89) Letter To: Kennett, Roger.
PBR Minerals Aquifer Characteristics Reports.
Geochemical Engineering Inc., Lakewood, CO.

Record #173 [8:23:254A] <land & water well map>

Rouse, Jim V. (08/21/89)

Facility Location Map, Land Ownership, and Registered Water Wells.
Geochemical Engineering Inc., Lakewood, CO, Plate II-1, scale 1:24,000.

Record #140 [8:23:283-285] <memo>

DuBois, James F. (10/02/89) Letter To: Woodruff, Dave.
PBR Minerals Groundwater Quality Protection Permit.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #122 [8:23:88] <phone notes>

Vandermark, Brad. (10/03/39)

Phone notes about mining operation being on low-key mode with cutbacks of staff,
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #121 [8:23:87] <memo>

Vandermark, Brad. (10/05/89) Letter To: PBR Minerals.
PBR’s need to report water level in storm water pond.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #155 [8:23:324-337] <letter>

DuBois, James F. (11/15/89) Letter To: Perotti, Joe.

Results of the sampling of City of Tombstone water supply sources.
Arizona Department of Environmental Quality, Phoenix, AZ.

Record #141 [8:23:286-289] <self-monitoring report>

American Analytical Lab. (01/17/90)

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Wells #1, #2, & #4.
American Analytical Laboratories, Tucson, AZ.
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Record #142 [8:23:290-295] <field summary report>
Lindroos, Gary A. (01/23/90) Letter To: ADEQ.

Field Summary for the months of October thru December, 1989.
PBR Minerals, Inc., Tombstone, AZ.

Record #128 [8:23:115-120] <quarterly report>
Lindroos, Gary A. (01/23/90) Letter To: ADEQ.

Quarterly Interpretative Assessment Report for the period of July thru September, 1989.

PBR Minerals, Inc., Tombstone, AZ.

Record #157 [8:23:371-376] <letter>

Smith, Russell A. (12/01/90) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #158 [8:23:377] <notes>
Unknown Author. (03/01/91)
Notes on PBR Minerals compliance with ADEQ requirements.

Record #160 [8:23:379-382] <letter>

Smith, Russell A. (03/20/91) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #159 [8:23:378] <memo>

Smith, Russell A. (03/20/91) Letter To: Azizi, Reza.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #161 [8:23:383-386] <letter>

Smith, Russell A. (04/01/91) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #162 [8:23:387-390] <letter>

Smith, Russell A. (05/01/91) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #163 [8:23:391-393] <letter>

Smith, Russell A. (06/01/91) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.
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Record #164 [8:23:394-398] <letter>

Smith, Russell A. (07/27/91) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #167 [8:23:406-412] <letter>

Smith, Russell A. (07/29/91) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and
Groundwater Remediation. [DRAFT]

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #165 [8:23:399] <memo>

Engstrom, Bill. (07/09/92) Letter To: Kennett, Roger.

Phone conversation with Jim Briscoe.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #166 [8:23:400-405] <phone notes>

Engstrom, Bill. (07/09/92)

Phone conversation with Jim Briscoe.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #168 [8:23:413-415] <letter>

Bell, Donald. (08/05/92) Letter To: Niedfeldt, Jerry.

PBR Minerals, Inc.; Groundwater Protection Permit# G-0020-02); groundwater remediation
and monitor reports.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #169 [8:23:416-418] <letter>

Bell, Donald. (08/05/92) Letter To: Ashworth, J. Michael.

PBR Minerals, Inc.; Groundwater Protection Permit# G-0020-02); groundwater remediation
and monitor reports.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #171 [8:23:420] <memo>

Fox, Edward Z. (08/11/92) Letter To: Cunningham, Patrick.

Case Development Memorandum (CDM) for PBR Minerals, Inc.; Inventory Number 100334;
Groundwater Protection Permit (GWPP) #G-0020-02); Cochise County, Arizona.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #170 [8:23:419] <memo>

Munson, Brian. (08/11/92) Letter To: Cunningham, Patrick.

Case Development Memorandum (CDM) for PBR Minerals, Inc.; Inventory Number 100334;
Groundwater Protection Permit (GWPP) #G-0020-02); Cochise County, Arizona.

Arizona Department of Environmental Quality, Phoenix, AZ.

Record #172 [8:23:421-422] <phone notes>

Engstrom, Bill. (08/12/92)

Typed Phone conversation with Jim Briscoe 8/12/92, 10:30am.
[According to A+ notes, this conversation occurred on 7/9/92]

Arizona Department of Environmental Quality, Phoenix, AZ.



i SN

vy




File No. M -75/5.052
ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
SAMPLE PLAN

Site Name: PBER Minevals ,Ih'c-épor'mer/y Cochise kS)'/ver/?/))'ne;&;/ In c,>

Site Location: T2 R22 F Sec. L1z, 13 1Y
Addr‘eés: e 3 fm e Drave Po. fox 870
City/State/Zip: /Cniss feme £ T G oah
County: Cochis@

EPA SITE ID No:
(If Assigned)

DEQ ACID ID No:

(If Assigned) ,
Prepared By: JAmE= 2 L /_)>Of5 Title: // vy i S
Office/Section/Unit:_(Uater Qiolik /% ’/o/()f, /S fefe l[f)orans
Address: 00 S /V CPVﬂLlfﬂl i
City/State/Zip: Phoen, x, A7 - S500Y
Telephone: 2 S 77— 23671  Date Prepared: ¢ /%o /‘cj’r)"

* kK k k k k * k k k k k k k k k *k *k & k k k k kX k *k *k k T kX k& k kX * *k k * % *

APPROVALS
Program Review/Approval By: - Date:
Title: "
Review/Approval By: . Date:

Title: Section QA/QC Officer

000001



A ) [ I. SUB®IARY OF a\ NSES REQUESTED

TYPE OF SAMPLE (USE SEPARATE SHEET FOR EACH MEDIA): X Water  _ Soil  ___ Waste
Sample or Sample or Expected Analyses Requested**
Well 1D Kell Name Concentration* Orqanics Inorqanfcs Other Comments
\. 55-036448 TFEL 4/ (D-20-22) //DdDE L M H Vv SY P BTX DBCP EDB DWH EPP ppt N C 1 <N (torl ¢ direct) )
2. 55.505%/° TEL #z (D-20-22) /2 ccd D M H VSYPBTXDBCP EDB DWH EPP PPH N C I " ' _
3. i " - % (U M H VSV P BTXDBCP EDB DWH EPP PPN C I N Dup/icate.
8. S-S/iYs2  TFET #3 (D220-22) J2<ccH (D M M v SV PBTXDBCP EDB DWH EPP PP NCI " £
5. ooy Leak Detertsn Sycte L M (W v SV PBTX DBCP EDB DWH EPP PPN C 1 I
6. 0 b Leake Dedeilion Systen L H (B VSV P BIX DBCP EDB DMH EPP PPM N C I 1
1. 55-Cled e ppancpd Whll #¢ CD M H VSV P BTX DBCP EDB DWH EPP pANCT "
], e e oed el Z ] (D M W VSV PBIX DBCP EDB DWH EPP pUNCT__ Duplicate
9. M‘M:,‘V,‘p,ﬂ Ldp// #Z L M H Y SY P BTX DBCP EDB DWH EPP PPHRCI t
l0. - L Manicipd Well #= L M H VSYPBTX DBCP EDB DWH EPP PPH K C I "
11. /77 e o i, dafe L H H ¥ SV P BTX DBCP EDB DWH EPP _‘ PP K C I
12. Elapw Compon  hnbaled L M H Y SV PBTX DBCP EDB DWH EPP SC MCA OWd EPH PPM H C I
13. 14 Her Cawgard Evel o Line L M H Y SV P BTXDBCP EDB DWH EPP SC MCA DWM EPM PPM N C 1
14, ot L H H YV SY P BTX DBCP EDB DWH EPP SC HCA DWM EPH PPM H C [
15, L M H Y SY P BTX DBCP EDB DWH EPP SC MCA D EPH PPH R C |
16. L M H Y SV P BTX DBCP EDB DWH EPP SC MCA DwWM EPM PPH R C I
11, L H H Y SV P BTX DBCP EDB DWH EPP SC MCA DM EPHM PPM N C I
18. L H H Y SY P BTX DBCP EDB DWH EPP SC MCA DWM EPH PPM H C I
19. L M H Y SY P BTX DBCP EDB DWH EPP SC MCA Dwd EPH PPM N C I
20. L M H Y SY P BTX DBCP EDB DWH EPP SC MCA DWM EPY PPH K C I
TOTALS —_— - T T ="
*Key: L = Low expected concentratfon: Less than 10ppm (10,000popb)
M = Medium expected concentration: Between 10ppm and 100ppm
H = High expected concentration: Greater than 100ppm
Note: Recommended concentration ranges may not apply to all constituents and may be effected by sample volume.
"o See Reference Table in the Appendix for a 1ist of constituents for each of the following parameter groups:
Y = Volatile organfcs, 35 compounds. Includes Priority Pollutant volatile organics.
SY = Semi-volatile organics, 65 compounds. Includes Priority Pollutant Acid/Based-Neutral semi-volatile organfcs.
P = Priority Pollutant pesticides and PCB's, 26 compounds.
8TX = Benzene, toluene, xylene, ethylbenzene
DBCP = Dibromochloropropane
EDB = Ethylene dibromide
DWH = Safe Orinking Water pesticides and herbicides, 6 compounds
-] EPP = EP Toxicity pesticides, 6 compounds
] - SC = Solvent scan (qualitative or quantitative)
e MCA = Major catfons and anions
o DWwM = Safe Drinking Water metals, 8 Primary and 4 Secondary
EPM = EP Toxicity metals, 8 metals . }
o PPM = Priority Pollutant metals, 20 metals including HSL and other commonly tested metals,
f \) K = Nutrients C: Corrosivity I = Ignitability



11. MAPS

1. Title of Area Location Map (Highway map, 1:250,000 scale map or similar):

Vo tome | Anlz [ (2,000 ) &
/ » .

R

2. Title of Topographic Map (1:62,500, 1:24,000, or similar):
Tombstone, AriZ. Fiz 2y 000)

3. Title of Detailed Site or Facility Map (if applicable):

}

/_excertiorn Ma
/
Well Samplino Location, Mep
7 ~ /

Titles of Other Maps:

8. 000003
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. I11. BACKGROUND AND OBJECTIVES

Background: Waj/ewf‘ 7L€Y“ an(‘( pregpon + <o/a7z7'0m
wavler“ %O/"OK( = 7”}'38_ ov@rf{/ou./q wate r spray Vm((
ﬂWﬂV\QVﬂL colutron ponds seeped beheoth The now(’é
C?V\F( /J/?LH//V‘?["/\/ Cohé’l“dm/maﬁf’(“ 7L/7e Seor ] ()V\(‘(
?voquu)aer‘ /w@/“-cu.w +he ’I)Dmr}\» A 5/@//’ o <vom€}e
/aden waters into Ewevald Gulehh occuyrecl sn 7755,
Cvamc}e Contaminotion oS drscovered /i water fromn
Towhston e Devel opmen*} The- Well. Ne. 2 i\~
\T"f\/\ /?8 /-\ (,u) +1'\ O\ ?Y‘CP C\/f)m !(3 Coﬂ(Pn?'?a?fm OF73 C?m/r/
Al '/‘/O/‘n fonk%m/h?:ﬁ 7< Jm(/urOf[ /MEVC(AYV CN\({ h/%yovks-
C\,an/fle /n ‘7%67 DOVV'IS wwas V\G’ulLVr‘/l C-"A ux)h le_ DUM,O//)(JI
continued ot el Mo, 2 in orcfev- fo_recover " HhE  contaminoied
QYOUV\({UJGWLGY o /Qeaw’/, erfcqr‘v/ was /f’/€¢/(ﬁ/ dy Mo

’Z’fjf,“,l/m;ofc Fow bstome Manicipal Woll #1 ok 0.004 g/l il vle

‘ VA
‘:.L:oe'»ﬁ”())wa/() Cé’wc'f-‘-d-ta'fb-- 447/{ s‘Aaw.-:.} 0, ()0/;\17 //
;e\lﬁ/

Objectives of Sampling: Vie @é,‘ea -‘;/e gnﬁ Qou;,”a/L, s

\ R ﬁo[&/. £loe VL; L Z«/awo/p/ /,“ée o i au#:‘r/—
=l a/_,p/e_ rhe eXis L) —a o Ot o U'C//g a PBER
v
f M.ln-akqjé, §(60a00 {w«@/dq /5 ; nc,f‘to",onr )
"’“"d“’v{:”"“":""‘:’:’- PAQ Q'Q%Jﬂfﬂﬂrg OWC Wl& A 0)/ /\«Prot(r’y

resale Cor tle cf-/'éq we// //.sto, T;Lwls- A-mej
ol-#APLr cawrces - ty /be ;;ow,p/ch Yo g/eL_c.-,m;,.Q ‘

A Yt A /)p f"‘-@'/c\""{/ L {:/Lg entipe mwnicl‘,’p.j
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IV. RATIONALE FOR SAMPLING

A. Rationale for Sample Locations: / 0/'9’“ S /fs w/ '// ée
{;C(j‘e“f Q‘JM /Occquo “S ﬁpéC:ﬁ U s Mp ’
grr)uﬂ///wcuz‘er @PV/M//— Municy ,oa,/ e . // /aﬁa/L}GﬁS

_ave ytose vhal are rowhiaely 5cL~ro/m( Ly
Lol .DEf_SOnne,/. Suboce uua//lc, . // Le sawpled

<a+v,vt/1e.',‘v,.tglces ba e Fgngl Carie (dhyo,,,, i
Also, & leak ‘je%éé!’l'("“'. cyslerms ol fhe pmlae have
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Y. QA/QC METHODS AND PROCEDURES

A. Sample Collection Process

i 1 Sampling procedures and quality assurance will be in accordance with
the Quality Assurance Project Plan, Arizona Department of Environmental
Quali*y, September 1987. Additional References are the NWWA/EPA
publication Manual of Groundwater Sampling Procedures, EPA RCRA
Groundwater Monitoring Jechnical Enforcement Guidance Document (TEGD)

TOSWER-9950.0 ), and EPA Soil Sampling Quality Assurance Users Guide (EPA
600/4-84-043').

2. Brief description of collection procedures/equipment:
L ) QLIS "/' > bo %&9‘
' ' 3 /00&5
Vape.

Ioa:/cr /gﬁaihlef';\

A welle hove pups ool thes, cay Le rw/e/ ot ol

‘W'&//Aca_j ':V“Of.ﬂ- WC//.: w\// Aét" pufm"rj -7/9, )‘ﬂ = w«-v”/ M”/U 08,
/':P/J /'Iea_/-ue-»-eu/g lc/aw (M// /[C’ v‘a[en. L/ g ,\ler"a/
sw__:f/es 4o be veikoen fyo dop.

3. Brief description of field measurements:

P// JEC 7?,«70

4. Sample containers/preservation: (Reference Table. in Apbendix)
TEST CONTAINERS PRESERVATION
CN/ fofa/qw{ Fr0€’> / o L diter nlastic 4 °C, NaOH */o',oH ]2
" Ha [, 500 m,QID/asf'/‘c HINO; o pH<2_
NOG=NO, _ 13250m plashc  4°C.HpS0, fopl<2
y Lnprqanics L é //;/e-; olictic 4 c / ///‘/”; " H>SCy ff’?ge”“&é

L%()( Coe R ~ ¥ o /uuf reseeved .
oy ‘

S“’f -
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5. Brief description of sample documentation (labels, etc):
L:/ag)'“§'% fo be 0/0((’({ oN chmg/éi Con?za/fﬂ""«‘g xﬁiod/{l&

_U')C:’()C)e f/ve szrD Nayn € Liqmz}/a# d/“u/m
g yes A . f*"“””“‘ Hime  Ancl f/"e'lm r:G' "‘NJ"YPL)//

/o

6. Brief descnption of chain of-custody procedures:
*‘4}’/¢ //r“/lf: S éf‘ )‘m "/rlf).ﬁ'{:‘“ /rﬁ’f{ d;rrbcf’/\/ f/o f’AQQHQOI’)q

/(ff,w-,fmm/ and \i/wgl’ /36 aQCoynpaniCa 6\/ an

omcuvwa\ Chmn~oF Cus,om’\/ AﬁGCOrd The record

5%0[ bé’_ F) }C‘Cl out /QQ)LA/J/ n WQ‘/‘ETDVDOE InK. All

sk;opmc conlainers sholl be sealecl. M/)on f?”am/‘\@/“

A copy Q\: 9"\6 C(/l5~/-o(/\/ recorcl \S/)a be k@fa;med

by thé gield Swm,/o/e ~{ Note cw%m{y/grommm-x ' Field petebooks
Sample shipment (check with Health & Safety Officer about shipment

State

24
of high-hazard samples): N/A

B. Equipment Decontamination (as it relates to prevention of cross-

contamination in samples)
Mpcr = g les bl

ép ‘vﬁ-r./x‘(».ﬂ nﬂ rvrf/ Kﬁra s Vﬂ/\

so Phat A0 E/P(‘OV‘ o Sau,p/f‘»q qupn ..... e\n,/ W/ / Af‘
e / \ £ ~/ /
- Nec e ary. LE at/er /s Ksea/ éar oo /e /@/-G’cﬁ/oa
: /f “r // Lo /P(Oc./ﬂ..«—-»- :':xa./fc/ w/;/"A

S  CAAf i B}
T N ' ,
VL(*Z walcr rinse | alconox wash, tap woder rivzse o-
1 - 7
bI ";wﬁe 2
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C. Samples Collected for Quality Assurance/Quality Control g

1. Duplicate Samples: Typically, one duplicate sample per day, per
matrix will be collected or 10% of the total samples per day, per matrix
if more than 10 samples are collected. Care will be taken to insure that
as true a duplicate as possible will be obtained. The duplicate sample
will be collected, numbered, packaged and sealed in the same manner as
the other samples so that it is wunknown to Tlaboratory personnel
performing the analysis. Duplicates will be collected at the following,
sampling locations:

Sample or Sample or Rational for
Well ID Well Name Selection as Duplicate
(1) rEL ﬁz— WMos /,‘Le// 5'0«70/@ W? 54&'—*/ ’
(2) \Wc.’r(uk/ aboge 0/(’-"(/’6(‘///")“ /""‘/ ~
(3) ﬁawéfdﬂ“t #/ WP// beas The u./m( Ry f//w"/ﬁ’/
A W"$£ Veer 0 o e v s |
(4)
(5)
(6)
2. Background Samples: These samples are used to characterize-ambient

or upgradient conditions.

Sample or Sample or Rational for
Well 1D Well Name Selection as Background

m M

(2)
(3)
(4)
(5)
(6)

3. Blank Samples: Typically, when water samples are collected on a
site, one "field blank" per day will be included in each shipment to each
lab. Water samples which are being analyzed for volatile organic
compounds will have a VOA "travel blank" in each shipping container (all
VO vials will be kept in one ice box each day to avoid collecting more
than one VOA-blank daily). The"blanks will be numbered, packaged and
sealed in the identical manner as ‘the other water samples collected. The

000012



subsequent analysis of the blank water sample is a check against cross-
contamination during collection, 1in transportation and within the
laboratory. Organic blanks must be prepared using organic-free water.

Number of blanks to be collected: No (e . |

Rationa]e: /VO (f,’f"‘@({t.’q .'.'f,,:;‘. of 14 a/\/ E’:"gﬂ‘
4, Laboratory Quality Assurance will be accomplished by using such

items as surrogate spikes, matrix spikes, duplicates, reagent blanks, and
calibration ‘checks. These methods are specified and described in detail
in the Quality Assurance Project Plan, Arizona Department of
Environmental Quality, September 1987.

D. Other QA/QC Information:

/s

SAMPLEPLAN/H-1
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VI. SITE SAFETY PLAN

Site Name: PER Minerals Zrnc. (Formerly Cochice Silver Mine s Inc. \}
7 —

A. Health and Safety Considerations

Hazard Potential
Area of Concern Llow Med High Precautions

1
Explosion: ) ><

02 Deficiency:
(e.g. Confined Spaces)

Radiation: ;Kf

Toxic Gases:
a. General (HNU meter) X

b. Specific: (e.g. Sorbent )<
or Detector Tube)

W@ar Cu' rtaj m/Pf w/cu
;‘M//uo, Lanr‘q zhﬂ Pﬂf V"C/A'

hy Ta"ie \"l‘GC(_L@n‘f‘ Aré(‘./(\))é,:ﬂ\jf‘wO
Heat/Cold Stress: X ac llown< A vl mb v wote - pér day/

/59r person, 3Q+DY‘QC‘Q} Advink Frﬂtiu"nﬂ)/

x

Skin/Eye Contact:

Falling Objects:
(e.g. Stacked barrels,
etc.)

Falls:
(e.g. pits, ponds,
elevated work place, etc.)

XX K

Confined Spaces:

(e.g. manholes, vaults,
closed rooms, trenches,
etc.)

Mechanical:

<X

Electrical:
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cted (See also Table 1.

Acute Exposure Symptoms of Compounds Present or Suspe
ds, reference material

Atmospheric Hazard Guidelines. For specific compoun
fc available from the Health & Safety officer).

B.

Applicable Stds

(STEL, TLV, etc.) Symptoms First Aid

mmjh immeclia +p1)/

Compound ¢
— 3 wgak,hpc.dod\e contusion, s
HCN TLV—TUUH" /OV@/M Vi ouse .,VOM"‘"'-‘ 0/5)'/}“ breath s art, res amy/n/'/ro,"(’ PF"’O"IS
: asphyxia and e Eye: Trrigate Teme diateh, T
_____-——P'-——‘"T'—‘
Skint Soop wasn mmed iare/)
c N 7ZV,7'&{)R=5miAW3 As above Grenth:atifics ieS/C’{"m ;f/"
e irmgate immediate
Su})lal lowr: zpd [(a:l otth. ’l-?nyﬂc’%{/i-ﬂ‘»ley

| TLV-T(A)F\-’-' g_olm_/T,;p? Cwyh) dysp, bron, pnfd)
HQ STEL= 0-03v_\9/m% Fremor inSamm‘Z_ g _ﬁ;_g_bﬂﬁ_-{‘?—f—c N

) Trrity, indecis/on, he
R W 20
—f)fl};g %Ié%nog_/o-w‘fjp vof,
C. Overall Hazard Assessment (Toxicity, f1£mﬂabfﬁ1t?.’?eactivity, ctability,
operationa] hazards with sampling, decontamination, etc.)

Hopt stress will wost likely be 7he oo - serious hazavd Howe very
o @feh'ﬁo} does exist For/ skin/feye roptact ond _inholation o
cN or Ha con ‘/‘amiwokd ol NS oondy ~oncli Fons C’X-v"ﬁ”t Saﬁﬁ/"’)j
fo_cafe »'n‘c{im-/?_S very /ow (< /ﬂ,p;pm) /e vels of cyam“a'e remmmn_/qL_é_ow

,meem'—x'af for ex,Oo/mre o HCN e xis TSe
ri 7
B C D X

Level of Protection Needed: A

Note: For level nc" protection and higher, review and approval of this Site Safety

Plan is required by the DEQ Health & Safety Officer.

p. Equipment and Procedures

1. Hazard Surveillance Equipment & Materials: ‘A/@nue ~ site has
' , dele Kiow 1[ & an"o/e — "a{wowj ojmr — aéam/&u stye.

Also —*déa’ha/oh g’,‘/{.’ U e~ €r 0&15%7 C‘or—\—gﬂ/;"l‘an’/‘f‘;,
2. Entry Procedures: Yz aOez;m/ réurm/?o~uwa/%
! /

3. Special Equipment, Materials, Procedures, (Note: Level "D" basic
supplies are required as Pper DEQ npersonnel Safety Manual"):

\
i

7 - , 2
/box <UL§!J(01 Q/ovec‘;

000015



R e

4. Decontamination Equipment & Procedures: (as they relate to health & safety)

/ f)(),c/\/@’l“

D 45 //2A voater

Alcorox

2.

Disposal Procedures (contaminated equipment, supplies, etc.):

/

’/efwue, '\f,’?}/or/(g g a,wo/ ﬂ/":,,ﬂoze ée#«ﬂ?e’h S’Q-«/ﬂ/eﬂ
[ ¢ ;

E.

F.

Emergency Information

1. Nearest Hospital Emergency Room: __ ) &V v Vi3 o \ A =
Address: 00 Sl Camino Fro Te1ephone:- *ﬂ':‘;"-‘iﬁ' y il i
2. Emergency Telephone Numbers:
a. Fire &577-229Y
b. Police 4577-2249
c. Ambulance ¥5%-Z.24Y
3. Poison Management Center, St. Lukes Hospital: 1-800-362-0101
4. Arizona Radiation Regulatory Agency: 1-255-4845
Approvals ,
1. Safety Plan Prepared by: ‘¢“““ f&ﬁ‘s: Date: 7-22-3%9
2. Supervisor/Title: / Date:
3. DEQ Health & Safety Officer: Date:

(Not required for level D)
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more than five minutes.

When I call your name, please come forward to the
microphone.

Gabe Brett.

MS. BRETT: I never thought back in 1983 that I
would be standing here six years almost later on the same
pollution problem; and I would like to say that I am glad to
see that you did mention mércury and nitrates, but they do
fluctuate.

In September -- I think the citizens of Tombstone
should know that & high nitrate and a high mercury level is
up there in that well, and how many more years do we have to
go. before we can have that cleaned up? I don't care where it
comes from. It should be cleaned up.

In September, the nitrate which is normal 10 was
33.8 in Well No. 2. Nitrates were 29.4, and in September
nitrates were 37.3. Now that's high. Mercury which is 00.2,

was .018, .11, .19 and .25. Somehow, someplace, we must be

_able to clean this mercury and this nitrate up. This cannot

be allowed to continue.

I used to think that the state and the DEQ was there
for the protéction of the people, but I somehow in six years,
I don't think that any more. I think you just are a jeopardy
to us. You don't care.

And PBR Well No. 3 I believe it was in May -- no, in

14

11k 000017

o
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February, was the last time thatvwe had any kind of report
that I know of. And look at all this (indicating), this is
what they sent me, and I have read all this; I have read all
this. These are all well reports, and I will be glad to give
any reporter -- becagse I've got documents of what these
reports are. But PBR is no longer available for Well No. 3
to be tested. Well No. 3 was coming up in nitrates in
February. Well No. 3 belongs to the Santa Fe Mining Company
which I believe was Mr. Magini. I'm not sure.

And 1 think my five minutes is about up, and I'm
just a little tired. I don't like -- I could have had people
down from the state. I could have had people down from
Washington, D.C. on this pollution. But after being called
carpetbaggers and being told that they wefe better dressed
than most of the miners -- they weren't. They weren't better
dressed; tﬁey were just clean -- and I advised them not to
come because I think it'"s a total loss for them to come this
far and try to talk to the state of Arizona. Thank you.

THE HEARING OFFICER: Thank you, Miss Brett.

BRill Brett.

MR. BRETT: Good day. My wife covered most of the
comments, but what I feel, we haQe to have someone
responsible for cleaning up those wells. We have had

" B : 3 _ . i .
different mining operaticns in there and that's not gettin

[(8}

the job done.

000018
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There's one individual or one corporation that owns
that land, and 1 think that they should be made part of the
contract to get that well cleaned up. Not just on the
responsibility of the people coming in and mining up there,
but let's go to the landowners, make them post a bond if
necessary. Let's get this well cleaned up after six years.

Another thing we have got to worry about is City

Well No. 1. We are high on nitrates. The limit on nitrates
is 10. That's the norm. Now, in Tombstone we have been
fluctuating, different levels. We are up to 8 something now.

Now, 10 cou.d be a norm for a standard healthy person.

Now, you start looking at the people in Tombstone.
We have youngsters, we have people that are pregnant, we have
older people. 8 may be too much for them. That's true. At
the standard it's juét the norm. And I think gg;;fgng (sic)
has to be done on our Well No.: 2, and as soon as possible we
have to do some studies to protect that well to make sure

that we do not go over in nitrates and in mercury.

Thank you. That's all I have to say.

Tolk BRLARINMG QFIICLE Thark you, Mr. Brett.
me, Olietas
el LeARCNG OFELCE Yes
MR. KENNETT: I need to clarify something, Mr.
Boett., Dig you mesn The City of Tombstane Weul No. 27
MR. BRETT Citv of Tombstone Weil No. 1

16
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MR. KENNETT: So, the monitoring you were speaking
of is of City of Tombstone Well No. 17

MR. BRETT: VYes, city well.

MR. KENNETT: Okay. Thank you.

THE HEARING OFFICER: Brian Chadwick.

MR. CHADWICK: Good evening. My name is Frank
Chadwick, and I'm the general manager of PBR Minerals. And I
haQe in my possession a petition which has been signed by
about 350 citizens of Tombstone supporting the issuance of a
groundwater guality protection permit to PBR Minerals.

Thank you.

THE HEARING OFFICER: Thank you, Mr. Chadwick.

Mr. Chadwick, did you wish to submit that?

MR. CHADWICK: The petition has been submitted. You
have copies of it.

THE HEARING OFFICER: Thank you.

Rodne? Bell.

MR. BELL: I'm Rodney Bell and 1'm just a citizen of
Tombstone. I have not heard really anything that would be
detrimental to PBR coming in here and providing a lot of us
with employment and work that we need very badly around this
area.

Now, if there's proof that there is some
contamination that is caused by this, I can understand i

but as long as the mine is willing to comply with the

000020
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regulations set down by the state and all qualified people in
the authority to regulate this, I don't see why there is any
reason why they should be denied a permit, and we need the
employment around this area. Thank you.

THE HEARING OFFICER: Thank you, Mr. Bell.

Dick Peterson.

MR. PETERSON: As a private citizen of this
community, I would like to voice my wholehearted support for
this operation, and to give my support to you folks to issue
the permit for them to operate. We do need it and ft's a
good thing for this town.

THE HEARING OFFICER: Thank you, Mr. Peterson.

Judy Heiser.

MS. HEISER: 1 would like to say to Mrs. Brett that,
Gabe, we are all tired. We are all really tired of you,
tired of the economy in town. We are tired of the constant
fighting for a buck; and most of the people who are concerned
about the permit being given to PBR are people who are
retired. They have little businesses to keep them going when

they aren’'t doing other things. And it sounds *o me like the

to the point where if anything went wrong, the state would

certainly be on top of it, and I don't see how they can

) ) - ' cmem me s -
sessikly hurt our groundwaters.

(U]

The city wells also contain high levels of nitrates

18
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25

and mercury as Mr.
stated in Well No. 1;
the records,

we would find that al

these high levels for

anyone is being -- th

mental capabilities o

as a business person
with a lot of family
Thank you ve
THE HEARING
MR. HAYS: I
say.
of PBR, are you willi
state's laid out?
MR.
MR. HAYS: I

if he is willing to g

if we co

I would like to

ESCAPULE:

-4

Brett who is on the city council just

and 1'm sure if we were to go back in
uld do this over a period of many years,
] of the wells in Tombstone have had
many, many years, and I don't see thag
eir health is being jeopardized or their
r whatever. And I am very much in favor
in this town and a long time resident
here of having this permit granted.

ry much.
OFFICER: Ken Hays.

]definitely second what Judy just hgd to
ask Dustin, he's the big representative
ng to comply with all these things the
Yes, sir.

think they laid it out very well; and

omply, I don't see why there's any

reason. And I take issue with both Mr. and Mrs. Brett both.
T mean, Mr. Brett is |a retired lieutenant colonel. He's goct
a big pension. They are business people, but they don't have
to worry about their income.

Now, some of us do. I'm in business hefe myself. I
have %o worry about it. I don't have 2 big pensicn frem the
gévernment. I get Social Security, ves.

19
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So, I think there's too much fighting amongst the
merchants around here, and I just wonder if some of this 1is
no§ a personal vendetta against the Escapule family, I mean
really. And I'm all for granting that petition, and 1 think
we need it. We need everything we can get here to make
Tombstone more viable.

Too many people around here fighting everything.

They want us to wjther.down and die on the ground. And if we

don't grow, we are goipg to die.

So, I'm all f%r it, and as long as Dustin says they

“will comply, and I'm sure they will. The state has set up

pretty strong standardgs there, and why not let's go along
with it. Thank vyou. ‘ »

THE HEARING OFFICER: Thank you, Mr. Hays.

Jay Movyes.

MR. MOYES: Madam Hearing Officer, my name is Jay
Moyes, and I'm an attorney with the firm of Mever, Hendricks
in Phoenix and I represent PBR Minerals. And 1 will not take
time to go into any ex{tensive comments at this point, but
would like to address just briefly a couple of things that
were touched upon by Mr. Kennett and Mr. Larson's opening
presentations and perhaps elaborate just a lJittle bit on some
of the protections that are built into the sysfem for which

thie permit is being issued. And I would secondly add that

&

'g
()

during the informal comment and question period that will

20
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follow the formal record, we are mcre than happy to explain
in anuv detail that anvone would like to see every single
viem2at of this facility as it 1s proposed and the
reqguirements that the [state is imposing on us and which we
intend to and will fully comply with.

It needs to be understood that beneath all of this
series of repetitive ﬁrotection features that are built into
this facility, there will also be created by the new well
that is going to be drilled in the next few days: in fact,
the rig is on site there now; there will be created by the
pumping of that new well what we call in hydrologic terms a
cone of depressiun.

The groundwater will be pumped from that well at,
such a rate that any groundwater underlying this facility
will by natural hydraulic pressure move toward the site from
which that well is pumping and create a cone in the
hydrologic gradience underneath the facility. We have

compacted soils at the top of that. On top of that we have

100 percent compacted |two foot clay liners. Then we have
|

leak detection svstems; and on top of the leak detection
systems, two layers of 40-mil synthetic materials all
designed to be sure that nothing that is used in the way of

solutions in this process, and not just the cyanide laden

.
ira facility cannot

*icns in this ent

sclutions but z2nv sclu

ever permeate into the soils and reach the groundwater.

21
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Rose Mofford, Governor
Randolph Wood, Director

January 23, 1989

To Whom It May Concern:

RE: PBR MINERALS, INCQRPORATED—GRAND CENTRAL LEACHING FACILITY
GROUNDWATER QUALITY PROTECTION PERMIT NO. G-0020-02

On January 20, 1989, the Director of the Arizona Department of Environmental
Quality issued a Groundwater Quality Protection Permit for the above referenced
facility.

Because you commented on the record at the public hearing on December 15, 1988
in Tombstone, we have attached the transcript of the hearing and a summary
of responses to comments made during the hearing. We have paraphrased what
we felt was the substance of your comments in the summary. Your complete comment
may be found in the transcript.

If you have any questions concerning this matter, please feel free to call
me at 257-2270. '

Sincerely,

Roger Kennett
Supervisor
Existing Groundwater Facilities Team
Office of Water Quality
RK:jc

Attachments
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

GROUNDWATER QUALITY PROTECTION PERMIT NO. G-0019-02
PBR MINERALS, INC.

P.0. BOX 370

TOMBSTONE, ARIZONA 85638

PUBI.JC HEARING

December 15, 1988
Schieffelin Hall
315 Fremont Street
Tombstone, Arizona

REPORTER'S TRANSCRIPT
OF

PROCEEDINGS

PAUL H. LANDSMAN, RPR
Court Reporter

ORIGINAL o
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PROCEEDTINGS

THE HEARING OFFICER: Good evening, ladies and
gentienen. Thank you {or coming. Today is Thursday,
Jecember the 15th, 1988. The time is 7:04. The location is

‘Schieffelin Hall, Tombstone, Arizona.

This is a public hearing being held in accordance

" with Arizona Administrative Code 9-20-2-23 and Arizona

Revised Statute 49-208 conducted by the Arizona Department of

Environmental Quality for the purpose of obtaining comments

" regarding the proposed operation of PBR Minerals' Grand

Central Leaching facility. This hearing is for this facility
only.

My name is Oleta Elliott. I am with the Arizona
Depaftment of Environmental Quality. I have been designéted
by the Department to act as a hearing officer during the
course of this public hearing being held tonight in regards
to this proposed groundwater guality protection permit. It

is my responsibility to act as a hearing officer for the

: purpose of securing public comment both oral and written.

Representing the Department this evening is Rob
Larson, environmental engineering spécialist, Water Permits
Unit, the office of water quality. On ﬁy far left is Roger
Kennett, environmental program supervisor, also of the office
of water permits. In the rear signing people in still is

Skip Hellerud, the manager Water Permits Unit, also in the
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+ office of water gquality.

The agenda this evening will be as follows: We will
have an opening of the record, the statement by the
Department, formal comments, closing of the record followed
by an informal question and answer period. Any requests for
clarification on technical terms or statements will.be made
at that time. Technical or policy questions will not be
addressed at this time.

If you wish tq comment on this proposal, please fill
out a speaker slip. This will allow everyone an opportunity
to be heard and allow us to match the voice of the official
record with its source. I will call individuals to present
their oral statements only after having received a speaker
slip. |

Members of the public may also submit written
statements today or atla later time, but in no case latef
than December the 22nd, 1988, at 5:00 p.m. Written
statements may be mailed or hand-delivered to Roger Kennett,
Department of Environmental Quality, Water Permits Unit, 2005
North Central, Suite 202, Phoenix 85004.

Please be sure to sign in on the attendance sheets.
The final decision will be made by January 21, 1989.

There is also an agenda on the table as you entered.
On the agenda is the address where written comments may be

submitted.
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I will now have the representatives make their
presentations.

Roger.

MR. KENNETT: Good evening everybody. Thanks for

coming. Rob is going to discuss the permit, the draft permit,

which we are really here to get your comments on tonight,
but I felt it_would be helpful if I gave sort of a status of
the preceding activities that occurred before this draft
permit.

Back in 1984 the Department which was then the
Department of Health Services became aware of high levels of

cyanide in the onsite well at the mine site commenly called

‘ TET Well No. 2, and we developed or I should say regulations
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were certified for the program that we are all involved with

‘here tonight in July of that same year.

So, we were in our infancy, and we requested a
permit application of the then operator, Tombstone
Exploration, Incorporated; and we were in the process of
guiding them and‘hopefully getting that, and that company

went bankrupt. And in the intervening years we were trying

"to get a handle on what we could do to get that well cleaned

up.
Then a company known as Cochise Silver Mines
reqdested to operate at the site, and the Department stuck

with their original plan of cleaning up that well and the
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~situation which would assure that the groundwater guality

i required monitoring of various wells including TEI Well No. 2.

source of the contamination of the well.

We wrote a permit in 1987 which involved removal of
soils underneath a pond which was discovered to have leaked
very close to TEI Well No. 2. The permit required excavation
of those soils and treatment so that there was no remaining
cyanide in the materials. At the same time, the well was
pumped as continuously as it could be to contain the
contamination in the groundwater.

The excavation was not gquite completed by the time %
that permit expired. It was expressed to us that it wouldn't
be very much longer for that to be accomplished, so we issued
a temporary permit for the same purpose in January of this
year.

I should say at this time that that permit reqguired

at the tail end of the cleanup a site assessment of the

standards would not be violated at the property boundary.
At this time, the excavation is very nearly complete
if not totally complete. Any remaining materials there that

need to be removed will be placed on the new pad discussed in

. the new permit that we are here about tonight. |

The permits that we have written in the past ;

Currently the data show that the cyanide level is below the

i drinking water standard. There are high nitrates in the well,
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however, and the well has always shown an elevated
concentration of mercur9 which has never varied up or down
during the period of our involvement.

The source of this mercury is still under
investigation, and it's surmised that it may be naturally
6ccurring in the area or remanent from the old days of mining
in this town when mercury amalgamation was a common practice.

Therefore, what ié ieft to do? We have requested
the permittee, PBR Minerals, to complete a site assessment
and develop a closure report for this site; and as I stated
before, this should address whether groundwater guality
standards will be maintained at the downgrade and property
boundary. | i

The tasks of the site assessment, and 1 will go over
those briefly, a new pumping well which will serve also as a
monitor well is to be installed in association with the new
facility; and when that is dfilled, a pump test of this TEI
Well No. 2, an aqguifer test if you will, will be performed to
ascertain localized aquifer characteristics.

Also, a groundwater water table map is to be
developed which hopefully will indicate the local direction
of groundwater movement. Up till this point it's been
generally assumed th;t groundwater is moving towards the town,
but there is not a lot of data avaiiable. Hopefully with

some new data points up in that area we can pin this down. !
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Water quality will continue to be monitored in the
current wells, the current existing wells, the new well that
I just mentioned, and PBR is also going to propose locations
for additional monitoring wells. We have agreed upon two at
this point, thought that would be necessary to provide the
ultimate answer to the situation.

This temporary permit that we are under currently
expires on January 9th, so the Department felt that to
continue with a consistent attitude at this facility that we
should tie in some of what I have just explained to you in
the new draft permit.

Based on internal comments, we propose to include a
compliance schedule at the end of the draft permit, and Rob
will discuss that permit in more detail here shortly.

We do have some copies of the permit with us here
today and the draft compliance schedule that I mentioned, and
we would be glad to provide those to you if we could later on
tonight. We do have Jimﬁted copies, however:; so, we
appreciate it if you could share if possible.

I think that's all I have to say for now. Turn it
over tc Rob.

MR. LARSON: Gooa evening, ladies and gentlemen. I
am Rob Larson, environmental engineer specialist for the
Water Permi{s Unit, and my responsibilities with this project

have been in doing the technical review for the new facility
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going in and dréfting the permit for the groundwater
requirements and so forth for this new facility.

I would like to use my time tonight to explain the
requirements the Department has for cyanide leaching
operations, and also to go through this draft permit and
explain soﬁe of the requirements that PBR will have to meet
to stay in compliance with the state regulations.

Currently the state is developing BADCT documents
for the mining industry, and BADCT is another acronym for
best available demonstrated control technology. We are
having BADCT guidelines manuals for lab fields, for mining
operations, industriaj facilities and wastewater treatment
facilities, and hopefully these will all be adopted within
about another year.

and we will be having copies of the mining BADCTs
out shortly, probably in February, and if anybody would like
to have copies or get on these BADCT mailing lists, you can
contact me after this meeting.

So, briefly to go through the draft permit and allow
everybody to make their comments tonight, the main
regquirement: This facility shall be constructed and
maintained in such a manner as to prevent discharge of any
pgllutants tb the land surface or subsurface which may’have
an adverse impact on groundwater.

That kind of wraps up in a nutshell what the whole !

8
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permit is going to be about.

Basically the facility is going to excavate ore on
site and mine it with the heap leaching process. They are
anticipating to produce about 350,000 tons of ore a year
which will be stacked on their heap leach pads.

The léach pad will cover approximately about four
and-a-half acres, and the leach pad will be divided into four
equal segments. The segment berms will also help in
assisting to drain the leach fluid off of the leach pad when
they are leaching the ore.

The leach pad will be lined with a flexible
synthetic membrane liner. Right now in our BADCT document we
are requiring a minimum of 30-mil liners for all heap
leaching facilities. They are looking at a 40-mil liner, and
plus I will go a little bit further into the liner
description here in a little bit. .

When they are putting their liner down, they will
have to have a lining contractor there to assist and
supervise in installing the liner, and this lining installer
contractor shall have a minimum of five million square feet
of successfully installed flexible membrane lining.

Practices in the past, probably the main problém we have ﬁad
with them is having faulty liner systems installed, and this
is one requirement that we are putting into our BADCT

documents td hopefully make sure that these liners are
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installed and used properly.

The PVC pipe which will be transporting any leach
solution on or off the pad will also be required to be in
synthetic lined ditches. So, if any pipeline breaks or so
forth, they will have to have containment for it. So,
basically.the whole facility is going to have to have total
containment anywhere where the cyanide leach solution will be
used. |

The solution ponds which are commonly called the
pfégnant and the barren pond will be double lined. So, they
will have two synthetic liners with a leak detection system
in between the two liner systems. Then a 12-inch pipe will
come down the side of the ponds, booted through the crest
elevation of the pond down to a sump at the bottom, and so
they will be able to access in between these two liners to
monitor to see if that linér is leaking.

And the waste product that will be generated at this
facility, they are going to load the ore on to a pad, leach
it depending on their recovery times anywhere from a week to
several months. Once they have recovered all the precious
metal from the ore, then they are going to neutralize it
using probably the standard hydrochloride neutralization
mgthod. And then they will have to test this ore before they
can take it off the pad to make sure it doesn't still contain

any cyanide. If it contains cyanide, then they have to keep

10
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their neutralization process up until their tests come back
showing that there is no cyanide left in the ore before it
can be unloaded.

The spent ore which has been neutrali;ed to show
that there is no cyanide in it will be then stacked on top of
a compacted clay liner spent ore disposal area, and this clay
liner will be a minimum of two feet thick.

The entire facility shall be protected from a 100
year/24 hour storm water event by a series of surface water
diversion devices constructed to prevent any runoff from
entering the processing site, and all the lined areas within
the facility shall be capable of containing a 100 year/24
hour storm water event. In case anybody wants to know,
that's about three and a quarter inches in this area.

All the employees that will be working at the site
shall be required to attend a cyanide safety and first-aid
seminar offered by the state mine inspector's office.

As far as monitoring for the facility, the facility
will be requiréd to do daily leach solution monitoring which
is mainly a water balance record which is going to show how
much water they add to the system and how much chémicals and
so forth thev are adding to the system. Then they will be
required to do weekly monitoring on their leak detection
devices for the ponds, and also as I mentioned earlier, they

will have a leak detection system underneath the leach pad

11
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itself.

They will also be required to continuously monitor
their neutralized tailings before they can be unloaded off of
the pad into the spent ore disposal area.

Groundwater guality monitoring shall be required as
Roger mentioned by the one new well they are putting in as
well as two additional passive monitoring wells which will be
required to be installed within the first year of operation.

So, as far as what they will have to submit to the
Department so we can keep up with their monitoring, they will
have to submit all construction testing results. They are

required to do compaction/density testing for all their clay

liners. They have to do field seaming tests when they

install the liners. They have to go along with the air lance
and test every inch of the seam as well as they have to do
destructive testing every 700 feet where they actually go in
and cut a piece of the seam out and use these ASTM standard
test methods to see if the seams are being adeqguately sealed.
And they will also have to on a quarterly basié give us the
construction status of the facility operations.

They will have to do their daily leak solution
monitoring, their weekly leak detection monitoring on the
ponds and on the pad, their continuous neutralized tailings
monitoring and their guarterly groundwater monitering. And

all of their‘reports will be due on a quarterly basis and

12 ..
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submitted to the Department.

Going to the rost-closure plan, once they do finish
up with their leaching operation, they will be required to
submit a post-closure plan to the Department a minimum of 180
déys prior to abandonment of the facility. Also in this
post-closure plan, we have some minimum requirements that
they will have to address in their post-closure plan.

And that's about all I have tonight. Thank you.

THE HEARING OFFICER: I have received the following

st 7 ol
speaker slips. Gabe Brett, Bill Brett, Frank Chadwick,

Rodﬁgg Bell, Dick Peég}son, Judyogeiser, Ken Hagg: Jay ﬁZyes
and John Bronson.

Are there any others?

(Short pause.)

L :
THE HEARING OFFICER: And Mike Gregory."m ;

Fveryone who wishes to speak will be allowed to do

so. Although everyone may speak, please try to avoid
repetition. Never hesitate to express your support or
opposition to earlier statements. All we ask is that ycu not

reiterate entire statements made by the preceding spealiers.
Please confine your comments to this permit only.

We may interrupt you with guestions while you are
talking. Do not interpret an interruption as a criticism of
your commernts. It is the only way we have to clarify your

position for the record. Please limit your comments to no.

13
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The fail-safe systems that are built into this are
much much more expensive than they were at the time that the
problems many of you have complained about historically here
were created. And we don't deny that were problems created
in the past, and they were creéated by our predecessors. And
the Department gnd the state did not have the level of
standards at that time that perhaps they should have had: but
they have been on us like flees on a dog with their new
standards and they are going to continue to be that way with
us. And we don't complain about that; that's the way it
should be. You need to be protected and you will be
protected under this new facility, and the insinuations that
somehow we ought fo be responsible for what has been an
historical problem here simply aren't correct.

It takes a lot of money. There have been over §$2
million spent at that site since I stood here two years ago
in a hearing to talk about the first permit. That's a lot of
money that the state didn't have to put into it, the citizens
of this town didn't have to put into it, and some of that
mohey at least went to employ some of you assisting in that,
and a significant expenditure and the best available
technology has been used to accomplish what has been

accomplished there.

M
1
]
“
1

w sxcavated 20, b

000 vards and treated and

cleaned up 90,000 vards of material. Other testing indicates
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that that excavation was complete and satisfactory and that
there remains no cyanide laden materials in those old pond
sites.

The state as Mr. Kennett points out had some
question about two or three plots in that entire grid of
ponds, and we intend to continue testing those and continue
excavating if it has to be done to properly be sure that that
is completely cleaned up.

The wells have had high nitrate levels here forever,
since they were drilled. Mr. Brett mentioned the high
nitrates in the city well. Those were there when the well
was first drilled. The city of Tombstone used to put raw
sewage down into mining shafts. It doesn't do that any more.
We have learned a lot over the last 30 years, butl we are all
enduring some of the consequences of what was done a long,
long time ago. It's not fair or even sensible to assume that
new operations are going to do the same things. We have come
a long ways.

Mr. Larson mentioned BADCT fechnologies. Even
though the law is not official vet that reguires BADCT
technology, BADCT technology is used in the proposed
operation, in the proposed design of it and it will be

followed and it will be required:; and any questions that you

n
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facilitvy or how it will be operated, we are open. We are
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open to review, discussion. We hide nothing from anybody
about either this operation or what we have done in the past;
and I stand here two years after the first time I was down
here proud of what has been accomplished. 1It's taken one
company under, and we have got some more foiks now that are
willing to put some more money into this thing because they
believe in it and they are going to.make it work. And we now
have a program to do it.

I congratulate the state for the effort it has made.
And I have to work with them on a daily basis and they make
life miserable for me once in a while doing their job. They
don't have all the answers all the time and neither do we,
but they do the best they can do; and that's what we have
them for, and I am glad that they are there. They are trying
to protect you.

This permit should be granted. It is
technologically sound. It makes good economic sense. It

makes good environmental sense. And I can guarantee you that

~ when this operation is in operation and the revenues are

coming from it, what vou will see up there at the old site is
something that you can be proud of as a city and not the
situation that existed there three or four years ago.

Thank vyou.

John Bronson.
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FROM THE FLOOR: He left.

THE HEARING OFFICER: Okay

MR. GREGORY:

don't have any particular problem with

that have been written into the permit

things that I think should be added
environment and especially protect

accidents that might happen.

. Michael Gregory.

My name is Michael Gregory, and I

the parts of the plan

now. There are some

to adequately protect the

the people in town from

It seems to me that we are dealing with some

hazardous materials here, and under
truly effective in the state of Ari
and dealt with a little more adequa

permit.

and the regulations that are coming down the line and write

them intc the permit at this pecint.

T won't try to get into al

will submit some written comments later.

And I think the permit ought to anticipate the law

several laws that are not
zona could be monitored

tely than they are in thic

1 of these right now. I

Hopefully, I will

have time to do that. Let me just mention a couple of them
now, though.
First of all, on the first page of the permit and

later on

the life of the facility,

right. I think that no facility
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reviewed periodica
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when it says that the life of the permit will be for
I think that that is not quite

should be permitted

strongly recommend that
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this permit especially not be allowed a life of more than
five yvears at which time it ought to be reviewed and ought to
be reviewed under the new regulations of the aquifer
protection permit that will be coming on-line next year.

That will give the facility a full four years to adapt to the
new regulations; and since the facility is already planning
to institute BADCT and some of the other aquifer protection
permit reguirements, that should not be a hardship of any
kind.

So, 1 think we ought to require that five year
aquifer permit renewal rather than automatically extending
the groundwater permit for the life of the facility.

Second, under the monitoring, the way the permit is
written now, and I understand this is part of the undergrournd
water protection permit system, we are not really concerneid
with doing anything in the way of response to a prcblem until
the problem has already happened. Under the groundwater
protection permit system you really havé to pollute the waler
first and then you react to that.

Well, that seems a little silly. Under the new
regulations under the environmental%ﬁgigzkg-act that was
passed a few years ago, under.the new permit system that will

go into line next year we try to prevent those kinds of
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ought to be within this permit, too. We ought to be doing
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monitoring in other words not just on the groundwater and on
the leachate materials themselves, but we have to be doing
soﬁe subsoil monitoring both for baseline and on a periodic
basis.

I would recommend that you put that kind of monthly
assessment and quarterly reporting in for soils just as you
do for water, leachate solution and so forth.

My main concern is with the contingency plan and
cjosure plans as written into the permit. The contingency
plan it seems to me should include not only spil;s and water
contamination, that is groundwater contamination, but should
also include soils as I was mentioning; and the contingency
plan should be written as part of this permit, not depend |
upon an accident to happen first. The way the permit is l
written now, there is no contingency plan reqguired until an
aécident has already occurred, at which point the contingency
would have to be written within 30 daye as I read the permit.
If I'm wrong, I stand corrected if you can correct me, but I
think that's what the permit says. If that is so, I think it
should be corrected. A contingency plan should be in place
as part of this permit written into it before the permit is
granted.

And as part of that contingency plan I would suggest

. . ; .
~k= im=lw2a gaverzl! kinds cf rssgonses that wonld be

reguired if this were another kind of facilitv besides a mine.
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Any other facility in the county except mining and one or two
others is required under the community right to know the law
which passed the state last year to do certain kinds of
reporting and certain kinds of contingency response for
hazardous materials accidents, and I think that we ought to
include that as part of this permit.

For instance, we will be transporting raw materials
that are hazardous as well as certain kinds of ore bodies and
so forth that contain hazardous materials. The
transportation routes which those materials will be going
over should be identified and the possible danger zones or
what they call vulnerability zones along those routes should
also be identified, and a plan for evacuating people if
necessary should be in place as part of this permit.

Cyanide, of course, can spread quite far in the air
with some pretty nasty effects on the people who have to
breath it or end up getting in touch with it in other ways.

The amounts of materials being transported and the
freguencies wifh they which they are being transported should
be identified. Also, potential entry points into the
drinking water supply should be identified and protection
response techniques or methods identified in the permit.

Also, there should be written into the permit a plan

+
~

£ay warninc pesple of =n acscident. Eow are we going to le
people know that they have to get out of there real quick.
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That's not in the permit right now. There are no standard
procedures in place for that. The county is now working on
writing procedures of that sort but they are not in place vyet.
They ought to be in place in this permit, including things
like who do you notify in the Fire Department, in the
Marshal's Depart&ent. Do you call DPS and get their
hazardous materials team down here and so forth. All those
numbers should be in the permit, and essentially a safcty
plan is what I'm talking about should be in place as part of
the contingency. There are other points in the contingency
rlan that I will submit_in writing later.

Just a couple more points before I close. The way
the permit is written right now, recordkeeping is to be kept
only for three years. The life of the permit is for the life
of the facility according *o the permit and recordkeeping is
only three years. 1 think that the recordkeeping also should
ba for the life of the facility and possibly the permit
shou}d only be three years.

The permit talks about a closure plan. It doesn't
reduire that the closure plan be written. Several
regulations are under way on the federal level that will
require closure plans to be part of the permitting system.
Those are, again, nct in place yet. We expect them in place
in *he nex+t couple cof vears: but I would recommend thet we

Y - N i

put a closure plan into this permit, not wait until 180 days
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before the company may want to leave town to tell us what's
going to happen with all those hazardous materials out there
after they are gone.

Also I think the permit should identify the

difference between permanent closure and temporary closure.

It doesn't have any such definition at the present time.

And the last point I would like to make is about
transfers. The permit allows transfer of the title of the
permit and that's fine; but if there is a transfer, it seems
to me that would also be an appropriate time to require that
the aquifer protection permit come into play and that the
groundwater protection permit be drcpped. Thank you.

THE HEARING OFFICER: Thank you, Mr. Gregory.

Has Mr. Bronson returned?

FROM THE FLOOR: No.

THE HFEARING OFFICER: All right. Thank you.

I have received one mcre speaker slip. I cannot
pronounce the last name, I'm sorry. Ernie?

MR. ESCAPULE: Escapule.

THE HEARING OFFICER: I'm sorry, again?

MR. ESCAPULE: Ernie Escapule.

THE HEARING dFFICER: All right. Can I have you

come to the microphone, sir?

Mo T

STAEUITE . T =2m Zrnie havra
bt o -t 2 2n =ET5a€ asNe

Y]
11

scapule,

followed this line of work for all my life, and particularly
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in recovery of precious metals from the earth to even to
refining them by chemicals.

The bne thing that I do recall is that all of these
things are constantly monitored, are constantly worked with
particular divisions of the departments that have these laws
to protect us all. And my latest work in this line was with
the Maricopa County Landfill Department in doing the
metallurgy on liguids coming into the landfill, and they were
monitored, they were checked closely. But in my travels 1
have learned that we the people are mainly responsiktle for
these actions. The fingsr gets pointed at he who is trying
to do something, but we who are washing our car, we are throw :
these chemicals out from a wash pale or we who wash parts of %
anything that is greasy or dirty, we throw it on the ground.

These things, these liquids evaporate. The
chemicals are laying there yet, and they will lay there until i
the rain comes: and when the rain comes, the water takes it
down a water course to our water tables that is getting a
concentration of number cne is oil. You're taking a lot of
0il into the ground from natural plants, from automobiles,
from batteries, cars washed off, washing the battery area off.
There are just all these good things that are concentrating

that each and every one of us individuals do, throwing stuff
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contributing to our water problems.
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So, I don't think that it should all be pointed at
one individual or one outstanding action of the area that i<«
trying to progress and help everybody that should be packing
the brunt of it. I think we should all be looking at the
laws and rules and regulations and clean up our own act.

I want to thank you very much.

THE HEARING OFFICER: Thank you, Mr. Escapule.

Are there any other speaker slips at this time?

(No response.)

THE HEARING OFFICER: I would like to remind you all
to please sign the sign-in sheet as you came in. I urge you
again to submit written comments. We will accept commernte
received by 5:00 p.m. December the 22nd, 1988. You may mail
or hand-deliver them to Roger Fennett, Department of
Environmental Quality, Water Permits Unit, 2005 North Central,
Suite 202, Phoenix 85004. Any telephone inguiries may be
directed to Mr. Kennett at 257-2270.

Thank you for attending the hearing this evening.
Your interest is greatly appreciated.

The time is 7:59, 15th day coi December, 1988. This
pukblic hearing is now adjourned.

We will now open the floor for any guestions that

you may have that concern technical issues only.

{No response.)

32

o 000049

e
r_A_}l\.: MeEATE REPORTING SEAVICE INC



y
S

10

11

12

13

14

20

21

22

23

25

THE HEARING

OFFICER:

Okavy.

Thank you for coming.

(The hearing was concluded at 8:00 p.m this date,

December 15,

1988.)
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STATE OF ARIZONA )
) SS:
COUNTY OF MARICOPA )

I HEREBY CERTIFY that the foregoing hearing was
taken before me, PAUL H. LANDSMAN, RPR, a Notary Public in
and for the County of Maricopa, State of Arizona; that all
proceedings had upon the taking of said hearing were taken
down by me in shorthand and thereafter reduced to writing
under my direction; and that the foregoing Pages 1 through
33, inclusive, contain a full, true and correct transcript of
said shorthand record, all done to the best of my skill and
: ability.

! WITNESS my hand and seal of office this 30th day of

December, 19838.

= ™~ A )
- / ‘ ‘) ) P #
[ (\J-v@) //”' . .T)‘Ju"vuz:‘,’.ﬁ')’h’., Y
PAUL H. LANDSMAN, RPR
Notary Publiz

My Ccmmission Expires:
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COMMENTATOR A: MS. GABE BRETT (ORAL COMMENT)

Comment 1l: There are high nitrate and mercury levels in well #2, and how many
more years do we have to go before we can have that cleaned up?
I don't care where it comes from.

Response: The steps ADEQ has required up to this point have resulted in the
removal of the source of cyanide contamination (contaminated soil),
of well #2 and continued pumping so that the present level of cyanide
is below the groundwater quality standard.

This permit contains a compliance schedule section which requires
the permittee to perform a hydrogeologic assessment of the
groundwater and assure ADEQ that nitrate and mercury contamination
will be contained and/or reduced on site. Additional monitor wells
will be drilled to establish that compliance with Aquifer Water
Quality Standards will be maintained at the property boundary.
The permit shall require continued pumping of well #2 which will
contain the contamination.

If the presenée of mercury is a natural occurance, state law Q’f
prohibits ADEQ from requiring an entity to clean it up. However,
no further degradation is allowed.

- Comment 2: Well #3 was coming up in nitrates in February, but well #3 is no
longer available for PBR to test since it is now based to Santa
Fe Mining.

Response: ADEQ has been assured by the landowner that PBR will be allowed

access to well #3. Furthermore, well #3 will be included in the
overall hydrogeologic assessment.

COMMENTATOR B: MR. BILL BRETT (ORAL COMMENT)

Comment l: There's one individual or one corporation that owns that land, and
I think that they should be made part of the contract to get that
well cleaned up; make them post a bond if necessary. let's get
this well cleaned up after six years.

Response: Under environmental law, the landowner is automatically responsible .,lé_
for compliance with water quality standards and requirements of
any permits issued to his lessees.

Currently, ADEQ has no authority to require bonding in the
groundwater quality permits program.

One of the early lab reports (1984), of contamination of well #2
indicated around 94 mg/l of cyanide. Today, the cyanide level is
less than 0.20 mg/l, largely due to ADEQ's efforts and requirements.
The level of nitrate has increased in this well, and elevated mercury
levels have been consistently present since the earliest data for
well #2. As stated -in the response to comment A.l, this permit
will require a hydrogeologic assessment which will address the

nitrate and mercury situation.
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Comment 2:

Response:

COMMENTATOR

Another thing we have got to worry about is City well No. 1. We
are high on nitrates. The limit on nitrates is 10. That's the
norm. Now, in Tombstone we have been fluctuating, different levels.
We are up to 8 somthing now. Now, 10 could be a norm for a standard
healthy person.

The history of high nitrate in City well #l1 predates the
contamination of TEI well #2 and is related to sewage disposal
practices within the City. Even during the 1970's, concentrations
of nitrate were in excess of 11 mg/l. EPA has set the maximum
contaminant level at 10 mg/l which has been determined - safe for
the total population.

C: MR. BRIAN CHADWICK (ORAL COMMENT)

Comment :
Response:

COMMENTATOR

I have in my possession a petition which has been signed by about
350 citizens of Tombstone supporing the issuance of a groundwater
quality protection permit to PBR Minerals.

The Department has received the petition and it has been documented
in the facility file.

D: MR. RODNEY BELL (ORAL COMMENT)

Comment:

Response:

COMMENTATOR

I have not heard really anything that would be detrimental to PBR
coming in here and providing a lot of us with employment and work
that we need very badly around this area.

Now, if there's proof that there is some contamination that is caused
by this, I can understand it; but as long as the mine is willing
to comply with the regulations set down by the state and all
qualified people in the authority to regulate this, I don't see
why there is any reason why they should be denied a permit, and
we need the employment around this area. Thank you.

The Department has reviewed the design of the leaching system and
gives its approval by issuance of this permit. The permittee must
comply with the permit requirements. Failure to do so could result
in various enforcement actions or penalties.

E: MR. DICK PETERSON (ORAL COMMENT)

Comment:

Response:

I would like to voice my wholehearted support for this operation,
and to give my support to you folks to issue the permit for them
to operate.

Your comment is noted.
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COMMENTATOR F: MS. JUDY HEISER (ORAL COMMENT)

Comment:

Response:

COMMENTATOR

It sounds to me like the state is monitoring PBR's workings and
the construction thereof to the point where if anything went wrong,
the state would certainly be on top of it, and I don't see how they
can possibly hurt our groundwaters.

Refer to the response to comment D.

G: MR. KEN HAYS (ORAL COMMENT)

Comment:

Response:

So, I'm all for it, and as long as Dustin says they will comply,
and I'm sure they will. The state has set up pretty strong standards
there, and why not let's go along with it.

Your comment is noted.

H: MR. JAY MOYES (ORAL COMMENT)

COMMENTATOR

Comment :

(Mr. Moyes summarizes the fail-safe systems in the design and briefly
discusses history of contamination in Tombstone area.)

This permit should be granted. It is technologically sound. It
makes good economic sense. It makes good environmental sense.
And I can guarantee you that when this operation is in operation
and the revenues are coming from it, what you will see up there
at the old site is something that you can be proud of as a city
and not the situation that existed there three or four years ago.

Response: Your comment is noted.

I: MR. MICHAEL GREGORY (ORAL & WRITTEN COMMENTS)

Comment 1:

Response:

Comment 2:

It seems to me that we are dealing with some hazardous materials
here, and under several laws that are not truly effective in the
state of Arizona could be monitored and dealt with a little more
adequately than they are in this permit. And I think the permit
ought to anticipate the law and the regulations that are ‘coming
down the line and write them into the permit at this point.

This permit was reviewed and developed pursuant to A.A.C. Title
9, Chapter 20, Article 2: "Requirements for Facilities Affecting
Groundwater Quality". However, guidance was given the applicant
and the Department's review was conducted with the proposed Aquifer
Protection Permits regulations in mind. It is nearly impossible
and very probably illegal to fully anticipate laws and regulations
not effective in this state or at this time.

I think that no facility should be permitted automatically for life,
but that a permit ought to be reviewed periodically; and I would
strongly recommend that this permit especially not be allowed a
life of more than five years at which time it ought to be reviewed
and ought to be reviewed under the new regulations of the aquifer
protection permit that will be coming on-line next year.
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Response:

Comment 3:

Response:

Comment 4:

Response:

Comment 5:

Response:

Comment 6:

First, compliance with permit conditions will be reviewed on a
quarterly basis in conjuction with the quarterly interpretative
report.

Second, we feel that based on the monitoring reports and their
frequency and the design of the facility, that permit duration for
the life of the facility is adequate. In addition, R9-20-210.C,
states that an owner/operator must request a shorter permit duration.

Finally, this permit will be reviewed for compliance with the new
Aquifer Protection Permits regulations after their certification.

Under the groundwater protection permit system you really have to
pollute the water first and then you react to that. I would
recommend that you put that kind of monthly assessment and quarterly
reporting in for soils just as you do for water, leachate solution
and so forth.

The idea of leak detection systems is to maintain a first line
defense to detect any failures in the system prior to groundwater
pollution. If the leak detection system indicates a problem during
routine weekly monitoring, steps may be taken to evaluate the extent
of the problem. Those steps may include subsurface soils
investigations.

The way their permit is written now, there is no contingency plan

" required until an accident has already occurred, at which point

the contingency would have to be written within 30 days as I read
the permit. A contingency plan should be in place as part of this
permit written into it before the permit is granted.

There are some specific contingency requirements in the permit,
but it would be difficult to anticipate every possible occurrence
and draft contingency plans for each. We have attempted to address
forseeable emergency situations and allow the permittee to contact
the Department to determine corrective actions for other, less
critical occurances.

We will be transporting raw materials that are hazardous. The
transportation routes which those materials will be going over should
be identified, and a plan for evacuating people if necessary, should
be in place as part of this permit. The amounts being transported
and the frequencies with which they are being transported should
be identified. Also, potential entry points into the drinking water
supply should be identified in the permit. Essentially a safety
plan is what I'm talking about should be in place as part of the
contingency.

The items discussed here are outside the purview of this permitting
program, and are controlled by other agencies and programs.

The way the permit is written right now, recordkeeping is to be
kept only for three years. I think that the recordkeeping also
should be for the life of the facility and possibly the permit should
only be three years.
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Response: R9-20-215.B, requires record retention for a period of at least
three years from the date of a given sample. The Department will
keep monitor reports beyond the lifetime of the facility, or at
least until post-closure requirements have been fulfilled to the
Department's satisfaction.

Comment 7: The permit doesn't require that the closure plan be written. I
would recommend that we put a closure plan into this permit, not
wait until 180 days before the company may want to leave town.

Response: The permit contains the current industry standard for closure of
a cyanide leaching operation. In addition the permit requires
submission of a detailed post-closure plan to the Director for
approval as per R9-20-216.C.

Comment 8: Also I think the permit should identify the difference between
permanent closure and temporary closure. It doesn't have any such
definition at the present time.

Response: There is currently no regulatory provision governing temporary
closure. If a facility temporarily closes, all permit conditions
must be adhered to. The proposed  Aquifer Protection Permit
regulations addresses the concept of temporary closure.

Comment 9: And the last point I would like to make is about transfers. The
permit allows transfer of the title of the permit and that's fine;
but if there is a transfer, it seems to me that would also be an
appropriate time to require that the Aquifer Protection Permit come
into play and that the Groundwater Protection Permit be dropped.

Response: This is a good idea and the regulation allow for this. It is likely
that the Department will do this with all transfers of Groundwater
Protection Permits after the APP rules are certified.

Comment 10: A.l. Containment - I presure that the term pollutants as used here

' refers to statutory definitions of pollution, but since the term
is unclear here, it might be best to put the definition or the
reference in the list of definitions.

It would also be helpful to have included in the plan a list of
hazardous materials that may be on-site. I would suggest that the
permit adopt certain features from the FHEmergency Planning and
Community Right-to-know process, and require listing of maximum
potential amounts of all hazardous materials to be used, stored,
processed, etc.

Response: We feel the statutory definition of pollutant is sufficient, and
is not necessary to repeat in permits.

The features you mention are part of the RCRA regulatory program,
not the Groundwater Protection program.

Comment 1l: d. Neutralized Tailing Disposal - Suggest that the weak language
at the top of page 5 (shall be exercised with care) be strengthened
to add specific statements of what careful handling is meant to

accomplish. _ 0 O O 0 5 6



Response: The phrase: "to avoid spillage" has been added for clarification.

Comment 12: Suggest quantifying amount of neutralizing material in terms of
amount of cyanide on-site.

Response: We feel the proposed language in the draft permit is adequate to
accomplish enforcement.

Comment 13: 6. Modification - Insert proposed before the term modification.
: It should not be automatically assumed (or automatic in fact) that
modifications will be acceptable to the Department.

Response: The nature of the phrase "advanced written notice" indicates a
proposal to modify. The current language is adequate.

Comment 14: Suggest monthly monitoring for primary constituents.

Response: Constituents to be monitored monthly are wused as indicator
parameters. These would indicate changes first, and as such provide
adequately for prompt responses.

Comment 15: A monitoring plan should be put in place for the disposal area as
well as other areas used in the process.

Response: Neutralized tailings shall be monitored on the leach pad prior to
removal to the disposal area.

Comment 1l6: Air monitoring should be included since airborne contaminants have
potential for entering wells.

Response: Aside from the limitations of placing air quality requirements in

a water quality permit, we do not agree that these occurances are
valid threats. ‘

COMMENTATOR J: MR. ERNIE ESCAPULE (ORAL COMMENT)

Comment 1: The one thing that I do recall is that all of these things are
constantly monitored, are constantly worked with particular divisions
of the Departments that have these laws to protect us all. But
in my travels I have learned that we the people are mainly
responsible for these actions. The finger gets pointed at he who
is trying to do something, but there are many things that we are
all contributing to our water problems. I think we should all be
locking at the laws and rules and regulations and clean up our own
act.

Response: Your comment is noted.
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PART I.

G QPP G-0020-02. RO AER QUALITY PROTECTION
Perm. HNo. GﬁQQZO—OZ“

g@guwg

JAN 2 6 1969

ADEQ-OWQ
GROUNDWATER QUALITY PROTECTION PERQ*‘QMP“ANCE SECTION

STATE _OF ARIZONA

AUTHORIZATION FOR FACILITY OPERATION SUCH THAT GROUNDWATER QUALITY
OF THE STATE OF ARIZONA IS NOT ADVERSELY IMPACTED.

In compliance with the provisions of A.R.S. 36-1851 et seq; A.A.C. Title
9, Chapter 20, Article 2; A.A.C. Title 9, Chapter 21, Article 4; and
conditions set forth in this permit:

Facility Name: Land Owner:
Grand Central Leaching Tombstone Development Co.
Lessee/Operator:

PBR Minerals, Inc.

950 Skyline Drive

P. 0. Box 370

Tombstone, Arizona 85638

is authorized to operate the Grand Central Leaching facility located
approximately one (1) mile south of Tombstone, Arizona, in Cochise County
over groundwater of the Upper San Pedro Basin in Township 20 South; Range

" 22 East; Section 11, 12, 13, 14 - Gila and Salt River Base Line and

Meridian.

This permit shall become effective on the date of the Director's
signature and shall be valid for the operational life of the facility
provided that the facility is operated and maintained in compliance with

the specific conditions, general conditions, information documented or
referenced in PART I, 1I, III and IV of this Permit, and the Groundwater
?ua]ity)Standards and Aquifer Water Quality Standards are not violated
PART V).

Hihet Ottt & WA,

J. Michael Ashworth ;yﬁa]d L. Miller, Ph.D.
President ssistant Director
PBR Minerals, Inc. Arizona Department of £nvironmental Quality
A
Signed this 20°° day of signed this 0 ~ day of
Jovun oy 10 ¥4 jzmuaﬂ:\) 19 39
‘ ]
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"PART II. SPECIFIC CONDITIONS (R9-20-208.C.)

A. Containment/Disposal Requirements

e

Containment

The permittee is authorized to operate a hydrometallurgical
precious metal recovery facility utilizing the cyanide heap
leach process. Components of the facility's operation shall
include an impervious lined leach pad, impervious lined leach
solution containment ponds, a final recovery circuit, a Tined
neutralized tailings disposal area, an impervious lined
cyanide mixing and container rinsing area and a storm water
diversion system. The facility shall be constructed and
maintained in such a manner as to prevent discharge of
pollutants to the land surface or subsurface which may have an
adverse impact on groundwater.

a. Heap Leach Process

Material (ore) to be processed at the facility shall be
from on-site mining activities. It is anicipated that
the mining will produce 350,000 tons of ore per year
which will be processed by the heap leaching method.
Crushed ore shall be loaded on an impervious lined pad
and leached with a dilute solution of sodium cyanide with
an expected 600 gpm circulation rate. "Pregnant" leach
solution is treated for recovery of precious metals then
returned to the leaching circuit. There shall be no
surface or subsurface disposal of leach solution. All
leach solution shall be contained in impervious devices
and recycled within the process.

b. Leach Pad Design with Leak Detection/Collection

The leach pad shall cover an area of approximately
200,000 square feet (4.5 acres). The leach pad will be
divided into four (4) equally sized segments by the
installation of two (2)-foot high berms which run north
to south across the leach pad. The segment berms will be
installed to assist in drainage and removal of leach
solution by placing a six (6)-inch perforated HDPE pipe
running along the toe of the berms. The entire pad will
be graded from southeast to the northwest.

The leach pad shall be Tined with a flexible synthetic
mambrane which wili be piacad over a compacted ciay
subliner. The compacted clay subliner shall have a
minimum thickness of two (2)-fest and shall be compacted
to a minimum of 95 percent of maximum density as
determined by ASTM D698 Method. The frequency of the
field density test shall be not less than one (1) test
for each 500 cubic yards of placed subliner material.
There shall be at least one (1) field density test for
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GROU,  ATER QUALITY PROTECTION
Permit No. G-0020-02

each 1ift of subliner material placed and compacted.
Written records shall be maintained for each construction
day, covering the subject construction activities. The
written records and reports shall be in accordance with
the respective Quality Control (QC) Procedures Plan as
submitted and documented in the Notice of Disposal file
and shall include results of all tests conducted. The
original records of all daily construction testing shall
be kept on-site and available for Departmental review.

The leach pad Teak detection/collection system shall
consist of four (4)“pérforated”two (2)-inch HDPE pipes

‘bedded in sand and gravel filled trenches running beneath

the toe of the segment berms on the south side of the
berms. The HDPE collection and conveyance pipes shall be
plumbed to the leak detection manholes located on the
north edge of the leach pad. All sand and gravel
utilized in the leak detection system shall be approved
by the liner contractor.

The 40-mil flexible membrane (FM) leach pad liner shall
meet or exceed the National Sanitation Foundation minimum
material properties (NSF Standard 54). Prior to
installation of the FM liner, the lining contractor shall
inspect and verify the subgrade to be a continuous smooth
surface free of rock protrusions, nested gravels or other
abrupt irregularities and that proper compaction has been
achieved. Field seaming shall require a minimum overlap
of six (6) inches for adjoining FM sheets and shall be
seamed using industry standards. Al1 field seams shall
be tested by the Air Lance Method. Destructive shear and
peel test (ASTM D4545 6.1.2. and 6.1.1.) shall be
performed by an independent testing laboratory on field
seaming every 500 lineal feet of seaming. The authorized
installation contractor or the field service
representative .shall provide written certification that
states installation of the Tiner system was performed in
accordance with the manufacturer's recommendations and
industry standards. Liner installation shall be
supervised by a lining contractor or field service
representative which has more than five (5)-million
square feet of successfully installed flexible membrane
lining.

Solution Storage Ponds with Leak Detection/Collection

- ~ . e o - - . '
Vo TN S S - Iatat ahel an~r

The BPVC pipe which shall be used to trensportc the ieach
solution from the leach pad to the pregnant pond shall be
located in & flexible membrane lined trench capable of
containing and draining leach solution to the pregnant
pond in the event of pipe failure. The PVC pipe shall be
protected from the sunlight. The PVC pipe which shall be
used to transport the ‘neutralizing solution from the

leach pad to the neutralization pond shall require the
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same protection as reqguirea for leach solution piping.
Al1 pipes transporting leach solution from lined
containment areas shall require the same protection as
stated above.

The solution ponds, pregnant, barren and neutralization
shall each consist of double liners of a flexible
membrane material: which is sunlight resistant. The
solution ponds shall have a total capacity of 1.3 million
gallons with maintaining one (1) foot of freeboard. The
solution ponds shall have a liner system consisting of
four (4) layers; first, a primary flexible membrane 1liner
with a minimum thickness of 30-mil; underneath the
primary liner shall be a geotextile drainage net for the
Jeak detection system. The underliner shall be a
flexible membrane liner with a minimum thickness of 30-
mil. Underneath the flexible membrane underliner shall
be a two (2)-foot thick clay subgrade which shall serve
as further protection against solution leakage.

The bottom of both ponds shall be sloped to a gravel-
filled leak detection/collection sump which shall be
placed in between the primary flexible membrane 1iner and
the flexible membrane underliner. A 12-inch HDPE pipe
shall be plumbed to the leak detection/collection sump
and shall extend to above the crest elevation of each
pond to provide access for the detection and sampling of
any fluid in the sump. Geomembrane liner installation
and field seaming tests as described for the heap pad
liner installation shall be required for pond liner
installations.

Product Recovery and Spill Containment

Precious metals contained in the leach solution shall be
recovered in the extraction plant. Leach solution in the
pregnant solution pond shall be pumped to the extraction
plant and then into the barren solution storage pond.

The extraction plant area shall be sloped to drain to the
barren solution storage pond. The concrete floor of the
extraction plant shall be designed to drain to a cement
sump piped to conduct flow to the barren solution pond.
The cement floor structure and sump drainage shall be
capable of draining all solutions being processed within
the extraction plant.
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The waste product (leached tailings) generated by the
heap leach processing shall be rinsed and neutralized in
place on the heap leach pad. Tailings shall not be
removed from the heap leach pad until neutralized to

. contain less than 0.45 mg/Kg cyanide as per the weak-acid

dissociable (ASTM Method C) analytical test method.
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Transferring of neutralized tailings from the heap leach
pad to the spent ore disposal area shall be exercised
with care to avoid spillage and shall be supervised by
PBR, Inc. management. The neutralized tailings shall not
be removed from the clay-lined spent ore disposal area
and shall be stacked to prevent slumping and shall not
allow discharge of any material or fluids to the land
surface or subsurface.

The spent ore disposal area shall be lined with a
compacted clay liner with a minimum thickness of two (2)-
feet and shall be compacted to a minimum of 95 pecent of
maximum density as determined by ASTM D698 Method. The
frequency of the field density test shall not be less
than one test for each 500 cubic yards of placed liner
material. Written records shall be maintained for the
liner construction activities. The written records and
reports shall be in accordance with the respective
Quality Control (QC) Procedures Plan as submitted and
documented in the Notice of Disposal file. The original
records of all construction testing shall be kept on-site
and available for Departmental review.

Storm Water Protection

The entire facility site shall be protected from storm
water runoff associated from a 100-year/24-hour storm
water event (3.75 inches) by a series of surface water
diversion devices constructed to prevent any runoff from
entering the processing site or spent ore disposal

area. A1l lined areas shall be capable of containing a
100- year/24-hour storm water event which will land on the
lined areas. The pregnant and barren solution ponds
shall have a normal operating capacity while maintaining
a one (1)-foot freeboad. Only during precipitation
events can the one (1)-foot freeboad be exceeded and at
such time the storm water back-up pond shall be used to
store excess solution. The storm water back-up pond
shall require an impervious iiner of a fiexibie membrane
material with a minimum thickness of 30-mil with a two
(2)-foot clay subgrade. Liner installation procedures,
testing and record keeping shall be the same as required
for the construction of the heap leach pad., The storm
water back-up pond shall not be used during normal
operations; it shall only be used during or after
precipitation events which cause solution levels in the
sojution ponds to exceed the one {1;-foot freeboad
operating level. Solution collected in the storm water
back-up pond shall be introduced back into the leaching
circuit. In the event solution in the storm water back-
up pond cannot be reintroduced back into the leaching
circuit within ten (10) days, it shall be neutralized to
contain less than 0.20 free cyanide and transferred to
the neutralization pond. A written log shall be kept
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daily available for Departmental review of solution
entering and leaving the storm water back-up pond.

g. Chemical Storage

Sodium cyanide used in the leaching process shall be
stored in "air-tight" drums in the cyanide storage area
which shall have a concrete slab with six (6)-inch
curbing and shall have a drainage system with an outlet
to the barren solution pond and a canopy to protect the
drums from sunlight and weather. A fresh water rinse pad
shall be installed for washdown of the chemical
containers and shall consist of a concrete slab with a
six (6)-inch curbing which has a drainage system with an
outlet to the barren solution pond. Empty chemical
containers which have been triple rinsed shall be stored
on-site until either returned to vendor or an approved
landfill or recycling center. A sufficient stock of
hypochlorite shall be maintained on-site for the purpose
of neutralizing any cyanide in the event a spill occurs
outside the areas of lined containment.

h. Domestic Sewage Disposal

Only nonresidential structures shall be built on-site to
serve as an analytical laboratory, offices and storage.
Domestic sewage disposal shall be by means of Cochise
County approved septic tank systems. A1l analytical
samples shall be returned to the leaching circuit so that
no discard of analytical samples are to the land surface
or subsurface.

Unauthorized Materials

a. Materials authorized to be disposed of in all septic
tanks shall be typical household sewage and shall not
include laboratory materials, motor oil, gasoline,
paints, varnishes, solvents, pesticides, fertilizers or
other materials not generally associated with toilet
flushing, food preparation, laundry facilities and
personal hygiene.

b. No commercial operations utilizing hazardous materials or
creating hazardous wastes shall dispose of such materials
into these systems.

3 b - -~ &
Operational Practices

a. TEI Well #2 shall be pumped as continuously as is
practicable. Any mechanical down-time shall be minimized
by expeditious repairs. This well shall be utilized as
the main source for the facility's water supply to
encourage continual pumping.
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b. Adequate supervision and operation shall be performed to
ensure that all employees of the facility are aware of
and understand the containment/disposal requirements of
PART II.A.

c. All employees shall be required to attend a cyanide
safety and first-aid seminar offered on-site by the
chemical supplier or the Arizona State Mine Inspector.

Discharge Source Limits

a. There shall be no discharge of pollutants that violate
the State of Arizona Groundwater Quality Standards
(A.R.S. R9-21-401, et seq.).

b. Analyical sampling aliquots shall be returned to the heap
leach solution circuit and shall not be disposed of on
the land surface or subsurface.

Leak Detection Limits

Any fluid collected at the leak detection/collection sampling
points shall not exceed a pH of 8.5 or show the presence of
free cyanide in excess of 0.20 mg/1.

Modification
This permit is issued contingent upon the above conditions.

The permittee shall give 90-days advance, written notice to
the Department of any modification to the above facility.

Other Laws and Rules

The issuance of this permit does not waive any federal, state,
county or local government rules, regulations or permits for
which this facility may have to comply.

Monitoring Requirements, Record Keeping {(R9-20-215)

1.

Monitoring Type and Conditions
a. Leach Solution Monitoring

The leaching solution used in the hydrometallurgical heap
leach process shall be closely monitored at least daily
in the form of a water balance record. The daily water
balance record shall inciude: The amount of fresh water
added to the leaching circuit, the amount of chemicals
lcyanide, lime, NalH) added to the leaching circuit, and
a daily solution level in the pregnant pond, barren pond,
neutralization pond and storm water back-up pond (if

any).
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Leak Detection and Collection Monitoring

The leak collection sampling points specified in PART
IT.A.1.b. and c. shall be monitored weekly for the
presence of fluid. Any fluid collected shall be analyzed
by standard field methods for pH and free cyanide. Refer
to contingency requirements (PART I11.C.) for action to be
taken if free cyanide is detected in excess of 0.20 mg/1.

Neutralized Tailing Disposal Monitoring

Prior to transferring neutralized spent ore from the heap
leach pad to the spent ore disposal pad, the spent ore
shall be sampled and assayed to assure that the material
contains less than 0.45 mg/Kg of weak-acid dissociable
(ASTM D4374 Method C) cyanide. Sampling shall be
conducted at three (3) randomly-selected sites across the
pad segment surface which has received the neutralization
procedure. Samples shall be recovered by means of a
bucket hand auger or a backhoe. A1l equipment used in
recovery samples shall be cleaned before sampling and
between digging each sample hole. After sampling the
entire depth of the tailings, the samples will be mixed
and quartered. One quarter sample from each hole will be
subsequently composited with the samples from the other
two (2) holes. The composite sample will then be
analyzed for soluble weak-acid dissociable (WAD) cyanide
in accord with ASTM D4374 Method C. The remaining three
quarters of each sample will be retained pending receipt
of sample results.

In the event the composite sample contains less than 0.45
mg/Kg WAD cyanide, the remaining samples can be disposed
and the spent ore can be removed from the leach pad and
placed on the spent ore disposal pad. If the level in
the composite sample is greater than 0.45 mg/Kg WAD
cyanide, all three (3) individual samples shall be
assayed for WAD cyanide. Neutralization efforts shall be
continued on the portion of the pad represented by the
elevated level(s). Additional composite samples and
neutralization efforts shall continue until the level in
the pad segment to be unloaded contains less than 0.45

mec/kg WAD cyanide.

Written records of all neutralized spent ore sampling
locations and analytical results shall be kept by the
permittee and shall be tabularized and submitted to the
Department on a quarterly basis.

Groundwater Monitoring

Groundwater quality conditions shall be monitored by one
{1) down-gradient on-site pumped monitor well and two (2)
(up-gradient and down-gradient) on-site passive
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groundwater monitoring wells. The permittee shall
complete at least three (3) rounds of ambient groundwater
monitoring. Enforceable Maximum Groundwater Limits (MGL)
and Alert Levels shall be based on ambient groundwater
quality. MGLs are equal to MCLs except in cases where
ambient groundwater quality exceeds a MCL. In such a
case the highest ambient groundwater quality observed for
the constituent during ambient groundwater quality
monitoring shall become the MGL.

Alert Levels for each groundwater monitoring constituent
shall be based on the arithmetic mean for the constituent
from the first three (3) rounds of ambient groundwater
sampling. In calculating the mean, values reported to be
below detection 1imit shall be regarded as one-half the
detection limit. Alert Levels shall be set at the mean
plus two (2) standard deviations. If Alert Levels
calculated in this manner are below detection limit
(analysis detection level), the Alert Level shall be set
at the detection limit. If Alert Levels calculated in
this manner exceed the MGL's, the Alert Level shall be
set at the MGL.

Verification of an exceeded MGL.or verification of an
"exceeded Alert Level shall require the initiation of a
‘contingency plan.

Groundwater Monitoring Limits and Schedule

The following wells shall be sampled and analyzed in
accordance with the constituents and frequencies listed
below:

Well ID DWR Registration DWR Location
#] Pumping Wel 55-523032-C D(20-22)14aaa
#2 Down Gradient Passive XXXXXXXX=C X s XXX 3 XXX 5 XXX 5 XXX
73 Up“Gradient Passive XXXXXXXX=C X XXXy XXX 3 XXXy XXX
Constituent Freauency Alert Level MGL
Cyanide (total) Quarterly Detection Level 0.20 mg/1
Mercury Quarterly Detection Level 0.002 mg/1
Arsenic Quarterly Detection Levzl 0.05 mg/1
Lead Quarterly Detection Level 0.05 mg/1
Silver Quarterly Detection Level 0.05 mg/1
Nitrate (as N) Quarterly Reserved 10.0 mg/1
pH Monthly Reserved N/A
Calcium Monthly Reserved N/A
Chloride Monthly Reserved N/A
Magnesium Monthly Reserved N/A
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(Continued)
Constituent Frequency Alert Level MGL
Potassium Monthly Reserved N/A
Sodium Monthly Reserved N/A
Sul fate Monthly Reserved N/A
Total Dissolved

Solids Monthly Reserved N/A
Zinc Monthly Reserved N/A

The following parameters shall be recorded immediately
before each groundwater monitoring sample round:

Well ID#, Date, Time, Name of Technician
Volume of water extracted

Temperature of groundwater

pH

Specific Conductance

Groundwater Monitoring Protocol

Static water Tevel shall be measured in each of the three
(3) monitor wells prior to pumping and purging for a
sample round. Immediately before a sampling round each
well shall be purged. Purging shall consist of removing
at least three (3) casing volumes of water (as measured
using the static water level) or until indicator
parameters are stable (Conductivity, pH and Temperature),
whichever represents the greater volume. If the well
recharges slowly or is pumped dry, the well shall be
allowed to recover to 80% of the static water Tlevel
before sampling.

The ADEQ Quality Assurance Operation Plan procedures must
be followed while sampiing and transporting the samples
to the designated lab. Travel blanks, equipment blanks
and duplicates must be obtained as stated in the
Department's QA/QC document. Chain of custody protocol
must be followed. Analysis for all groundwater sampling
shall be performed only by laboratories certified by the
State of Arizona, using USEPA approved methods. 7o
ensure proper preservation of the samples, the receiving
jaboratory shaii be contacted prior to sampiing to ensure
that all required preservatives have been added to the
sample containers and to ensure that all samples shall be
delivered within the maximum allowable holding times.

For results to be considered accurate and valid, all
analytical work shall meet all quality control standards
specified by the Arizona Department of Health Services,
Office of Laboratory Licensure Certification (phone
number in PART III of permit). / Groundwater sample
results shall be submitted on the forms supplied by the
Department or on a form approved by the Department prior
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2 Reporting Requirements

The permittee/operator shall prepare a quarterly
interpretative assessment report for the entire facility and
shall include all records of all construction testing and all
monitoring as required by this permit. The quarterly report
submitted to the Department shall include:

a. Construction Testing Results

DY

(1) Compaction/Density Testing Results
(2) Flexible Membrane Field Seaming Testing Resu]ts}AD
(3) Construction Status of Facility Operations Sﬂ<
b. Leach Solution Monitoring
(1) Daily amounts of fresh water and chemicals added o
to the leaching circuit.
oK

(2) Daily solution levels in the pregnant pond,
) _ barren pond, neutralization pond and storm water
) back-up pond (if any).

c. Leak Detection Monitoring

(1) Weekly testing for the presence of fluid and if
fluid is present, testing for pH and free cyanide
in the four (4) leak detection manholes located
in the heap leach pad.

(2) Weekly testing for the presence of fluid and if
fluid is present, testing for pH and free cyanide
in the leak detection sump located in the
pregnant and barren solution ponds.

d. Tailings Neutraiization Monitoring

(1) Neutralized tailings sample locations and
analytical results.

(2) The amount of neutralized tailings removed from
the leach pad and placed on the spent ore
disposal area.

e. Groundwater Monitoring

(1) Quarterly analytical results for constituents
| with MGLs.
(2) Monthly analytical results for constituents

without MGLs.
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f. Corrective Actions

(1) If exceeding any permit 1imit during operational
monitoring, describe the actions taken.

(2) Type and volume of any spill not contained within
the leaching circuit and actions taken.

g. Reporting Frequency

Quarterly reports shall be submitted to the Department in
accordance with the following schedule:

Interpretative

Assessment Report for: Due Date
Oct, Nov, Dec Feb 1
Jan, Feb, Mar wMay. 1
Apr, May, Jun Aug 1
Jul, Aug, Sep Nov 1

If, for any reason, the permittee is unable to comply
with the schedule for report submittal, the permittee
shall provide the Director in writing with the following
information within five (5) days of becoming aware of
such a condition or five (5) days prior to due date:

(1) A description of the cause for non-compliance
with the due date; and,

(2) The period, including exact dates of the period

of non-compliance and steps that are being taken
to correct the condition.

The interpretative assessment report including all
monitoring forms and analytical results shall be
submitted in duplicate to the following location:

Arizona Department of Environmental Quality
Office of Water Quality

Water Pollution Control Compliance Unit
2005 N. Centre] Avenuse

[ERTRRS:

Phoenix, Arizona 85005

C. Contingency Requirements {R9-20-206.D.2.)

1.

Should any fluid be collected in any of the lTeak detection
sampling points which exceed the parmit limits (Part II1.A.4.)
or should any groundwater sample exceed the permit 1imits
(MGLs or Alert Levels, PART II.B.l.e.), the permittee shall
contact the Department's Water Pollution Control Compliance
Unit (PART III) within 72 hours of being aware exceeding a

permit 1imit. When any permit 1imit has been exceeded and the
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Department has been notified as required above, the permittee
shall within 48 hours initiate a re-sampling program to verify
that a permit 1imit has been exceeded. Upon verification, a
scope of work which addresses corrective and remedial actions
shall be submitted to the Department for review and comment
within 30 days of a verified sample exceeding a permit

1limit. Upon approval by the Department, the contingency plan
shall be incorporated into the permit.

2. In the event of a leach solution spill onto the land surface,
it shall be neutralized immediately with a five (5) percent
hypochlorite solution with a pH of greater ‘than 10.0. A
sufficient amount of hypochlorite shall be stored on-site to
accommodate such or any other type of unforeseen situation.
Any leach solution or chemical spiil shall be reported to the
Department's Water Pollution Compliance Unit and the Cochise
County Health Department within 72 hours of the spill and any
spill or clean-up activities (corrective actions) shall be
documented in the quarterly submittal of the interpretative
assessment report.

D. Post-Closure Plan (R9-20-206.D.3. and R9-20-216.C.2.)

1 The permittee shall notify the Department at Teast 180 days
prior to abandonment of the facility. The permittee shall be
required to submit a detailed post-closure plan to the
Department for approval and shall be incorporated into this
permit.

Z; Before permanent abandonment of the facility site, the
permittee shall adhere to the following procedures for closure
when utilizing cyanide.

a. Operate the leach solution circuit for a minimum of 96
hours without the addition of cyanide, adding only fresh
water and caustic soda to maintain water levels and a pH
of 10 to 11. Test the leach solution for any residual
free cyanide. If free cyanide is detected in
concentrations of greater than 0.2 mg/1, continue with
next steps ("b." and "c." hypochiorite neutralization).
If free cyanide is not detected in concentrations of
greater than 0.2 mg/1, go to step "e.".

b. Run a 1% hypochlerite solution through the pregnant pond
and barren pond for a minimum of 24 hours.

Run a 1% hypochlorits solution through the entirs heap
leaching system for a minimum of 48 hours.

oy

d. Test the rinseate for free cyanide as described in PART

™. II.B.l.a. 'If free cyanide is detected in concentrations
C&#yﬂ‘ of greater than 0.2 mg/1, repeat steps "a." "b." and "c."
WY above and test for cyanide again.
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e. Allow solutions to evaporate from the ponds. Any
remaining residues or sludges shall be analyzed by EPA
approved test methods (Test Methods for Evaluating Solid -
Waste, SW-846, 2nd Edition) for the following
constituents, and the results reported to the Department:

Constituent Limits
Cyanide

(Total and Free) 10 mg/1
Arsenic 5 mg/1
Barium 100 mg/1
Cadmium 1 mg/1
Chromium 5 mg/1
Lead 5 mg/1
Selenium 1 mg/1
Silver 5 mg/1

If any constituent exceeds its associated limit, the
residual sludge shall be removed and disposed of at a
landfill approved for handling hazardous waste.

Zn The permittee shall file a report with the Department's Water

Permits Unit following closure describing the results of each
step of the closure plan within 60 days after closure.

Compliance Schedule (R9-20-219)

‘The ‘permittee shall, complete.a site assessment and develop,a;closure
rqggg&gﬁpﬁhxhé%ﬁéméﬂﬂﬁtﬁﬁﬁ%ﬁﬁ@ﬁ&ﬁ@ﬂ%ﬂﬁyﬁfﬁaddressing whether
groundwater.quality standards will.be maintained at the downgradient
property boundary.. MonthliysmonitioringiofTElet Lsui#2  and 3
groundwater wells shall be for. the following constituents: NO3-N,
CN (total and free) and Hg until the Director deems necessary based
on review and approval of the site-assessment and closure report.

The tasks of the site assessment and submittal of the closure report
shall be performed in accordance with the following schedule of
compliiance: o

The permittee shall submit reports of compliance or noncompl iance
with the interim requirements of the compliance schedule within 14
days f21lowing each inte-im dale,

00

.

" 2("’ v
Ly Prior to Leaching Operations #\° \

Install the downgradient pumping monitor well and collect
three (3) rounds of ambient groundwater samples for analysis
of constituents 1isted in PART II.B.l.e. so that M&l's and
Alert Levels can be established prior to initiation of the
facility's leaching operation.

3
T
e
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Three {3) Months from Permit Issuance

Complete aquifer testing (pump test) of TEI Well #2. Submit
historical pumping records for TEI Well #2.

. - Six (6) Months from Permit Issuance

Submit to the Department an interpretative aquifer
characteristics report including:

a. Water Table map showing groundwater flow directions with
groundwater contour elevations;

b. aquifer testing results for TEI Well #2;

c. water quality data for all on-site groundwater wells
since the issuance of this permit; and

%55 proposed locations for additiopa1 groundwater monitoring
wells (minimum of two (2)). (>3

Nine (9) Months from Permit Issuance

The:installations of additional monitor wells shall be
completed. Submit to the Department the driller's logs for
each of the wells completed and groundwater quality data for
each of these wells.

“Twelve (12) Months from Permit Issuance -T,,’;

7
Submit a closure report addressing all remedial activities and
any further actions needed to establish compliance with this
permit.
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“PART III. REFERENCES: PERTINENT INFORMATION

A.

References

The terms and conditions set forth in this permit have been developed
based upon the information contained in the following:

1.

10.

Groundwater Field Inspection Form(s) dated

Notice of Disposal dated 7-22-88

Groundwater Impact Review (re above No. 2) dated

Plan Review File Number N/A

Permit Application dated 8-3-88

Groundwater Impact Review (re above No. 5) dated

Amendments to above Nos. 2, 4 and 5 dated

Public Notice dated “ 11-14-88

Public Hearing comments, correspondence and any additional
supplemental information contained in the facility permit file.

Other ADEQ Water Pollution Control Compliance Unit

Phone No. (602) 257-5818

ADHS Office of Laboratory Licensure Certification

Phone No. (502) 255-1138

~nN)
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B. Facility Information

1. Facility Contact Person Gary A. Lindroos

24 Address 050 Skyline Drive

P. 0. Box 370

Tombstone, Arizona 85638

3s Emergency Telephone Number: Business (602) 457-2282

Home ( )

The Department shall be notified within 30 days of a change in the
facility contact person.

4, Landowner of Facility Site _ Tombstone Development Co.
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C. Definitions

1. "Abandoned" means -permanent cessation of facility operation,
as determined by the facility owner. Facilities which are
temporarily shut down are not considered abandoned within the
context of these regulations.

2. "Activity" means any human activity including institutional,
commercial, manufacturing, extraction, agricultural or
residential land use which may involve disposal of wastes or
pollutants which may result in pollution of groundwaters of
the State.

3 "Adverse impact upon groundwater quality" has the meaning
ascribed to it in A.A.C. Title 9, Chapter 20, Article 2,
Section R9-20-203.3, R9-20-206.A.7, R9-20-208.A, R9-20-216.B.4
and R9-20-220.A.

4. "Approved" or "approval" means approved in writing by the
Director.
5. "Aquifer" means a geologic unit that contains saturated

permeable material to yield usable (drinking water,
agricul ture, industry, etc.) quantities of water to a well or
spring.

6. "Aquifer Water Quality Standards" means the standards as
defined by A.R.S. 49.223.

7. "Areal composite sample" means a set of samples collected from
an area and combined into a single sample. The number and
spacing shall be representative of the quality of the
accumulated material.

8. "Compliance Schedule" or "Schedule of Compliance" means a
st iear Cpegment Sgsued by Lhe Director which ‘deniilies
coul remonts and times for compliance with either or both the
water guality standards in ALA.C. Title 9, Chapter 21 or the
mermit regulations in ALA.C. Title 2, Chapter 20
9. “"Composite sample" means a combination of four {4) individual

portions obtained at equal time intervals for one (1) hour.
The volume of each individual portion shall be directly
proportional to the discharge flow rate at the time of
sampling. The sampling period shall coincide with the period
of maximum discharge Tiow.

10.  "Department" means the Arizona Department of Environmental
Quality (ADEQ).

11. "Director" means the Director of the Arizona Department of
Environmental Quality or his duly authorized representative.
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"Discharge" means the addition, spilling, leaking, pumping,
pouring, emitting or dumping of any pollutant into waters of
the State from any point source.

"Discharge Impact Area" means the potential area extent of
waste or pollutant migration as projected on the land surface
as a result of a discharge or disposal from a facility.

"Discrete sample" means any individual sample collected in
less than 15 minutes.

"Disposal™ means the discharge, deposit, well injection,
dumping, spilling, leaking, or placing of any wastes or
pollutants into or on any Jand or water such that groundwater
is or may be affected. For the purposes of this Article,
irrigation with effluent from a wastewater treatment facility
is disposal if the application rate exceeds that amount
necessary to satisfy the consumptive use and leaching
requirements of the crop or landscaping being irrigated.

"Disposal system" means a system for disposing of wastes
either by surface or underground methods and includes sewerage
systems, treatment works, disposal wells and other systems.

"Facility" means any system or activity in which or by which
disposal occurs or has occurred on either a continuous or
intermittent basis.

"Flow rate" means the volume per unit time given to the flow
of fluids.

"Geologic unit" means a geologic formation, group formations
or part of a formation.

"Groundwater" means water under the surface of the earth

regardless of the geologic structure in which it is standing
or moving. Groundwater does not include water flowing in
underground streams with ascertainable beds and banks.

tandards" means the standards in A.A.C.

(V2]

"Groundwater Quality
R9-21-403.

"Hazardous waste" means a waste as defined by the Federal

- ~ - P o - -~ T aam g an AN Pem . me maa \
xesource COnservation and nelOVeEry nit \r.k. S1=00v /.

IIH

A

1) <<

draulic conductivity" means a measure of the capability of
ealonpic unit to transmit 2 fluid,
"Individual disposal system" means a device or system for the
treatment or disposal of sewage from a single housing unit or
equivalent.
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"Maximum Disposal Limit (MDL)" means the maximum permissible
concentration for a contaminant in an effluent stream.

"Maximum Groundwater Limit (MGL)" means the maximum
permissible concentration for a contaminant in water.

"Modification" means a change in the location, volume,
constituent(s) or constituent concentration(s) of a disposal,
which is described in the permit issued pursuant to R9-20-208.

"Operator" means any person who makes management decisions
regarding facility operations.

"Owner" means any person holding legal or equitable title in
any real property subject to these regulations.

"permit" means a rule, certificate, letter or any other
document issued by the Director authorizing and conditioning
the discharge of any pollutant to groundwater from any point
source or disposal of wastes from any disposal system
identified in A.R.S. Sec. 36-136.G.8.

"Pollute" means to cause pollution.

"Regulations" means A.A.C. Title 9, Chapter 20, Article 2,
requirements for facilities affecting groundwater quality.

"Sewage" means wastes from toilets, baths, sinks, lavatories,
laundries and other plumbing fixtures in residences, and
wastes from institutions, commercial buildings, mobile homes
and other places of human habitation, employment or recreation
which are similar in content to residential wastes.

"Site" means the area where any facility is physically located
or an activity is conducted, including adjacent land used in
connection with the facility.

nTreatment works" means any plant or other works used for the
purpose of treating, stabiiizing or noiding wastes.

"Vadose zone" means the zone between the land surface and the
principal zone of saturation.
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“~“PART IV. GENERAL CONDITIONS: RESPONSIBILITIES

A.

Permit Duration (R9-20-210)

Ls

Permits shall be valid for the expected operational life of
the facility under the ownership as set forth in the permit
unless otherwise 1imited by Federal or State statute or
transferred pursuant to R9-20-221.C.

A permit may be modified or terminated pursuant to R9-20-221.

The owner or operator of the facility may request that a
permit be issued for a duration that is less than the full
allowable term.

Permit Rights (R9-20-214)

|

A permit does not convey any property or water right of any
sort or any exclusive privilege.

A permit does not authorize any injury to persons or property
or invasion of other private rights, or any infringement of
federal, state or local Taws or regulations.

Monitoring Requirements; Record Keeping (R9-20-215)

1.

The permittee shall implement and maintain an approved
monitoring system if required as a condition of a permit.

a. The permittee shall install, use and maintain all
monitoring equipment in acceptable condition or provide
alternate methods approved by the Department.

b. The permittee is required to conduct monitoring of a type
and frequency sufficient to yield data which are
representative of the monitored activity.

The permittee shall retain records or have access to all
monitoring information for a period of at least three (3)
years from the date of tne sampie or measurement. Tnis period
may be extended by written request of the Department at any
time. Copies of records shall be furnished to the Department

unon writtan repnyect,

a. Records of monitoring information shall include but are
not Timited to the following:
(1) The date, time, exact place and name of
individual{s) whe performed the sampling or

measuring;

(2) the date(s) of, and name(s) of the individual(s)
who performed the analyses; and ‘
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(3) the analytical techniques or methods used to
perform the analyses.

b. Monitoring results shall be reported at intervals
specified in the permit.

C. Calculations which require the averaging of measurements
shall utilize an arithmetic mean unless it can be
demonstrated by the permittee that another method would
more accurately describe or be representative of the
monitored activity.

Information submitted as a result of any well boring shall
include a complete driller's log and drawings showing details
of the well's construction. If information must be submitted
more than once for the same well, then subsequent submittals
shall note that the driller's log and construction drawings
have already been submitted and the date of the initial
submittal shall be documented.

Reporting Requirements (R9-20-216)

1.

N
.

The permittee shall give 90-days advance, written notice to
the Department of any modification to the facility which is
not described in the approved Notice of Disposal or permit
application.

The permittee shall notify the Department within 72 hours of
becoming aware of any permit violation. The Department may
require the permittee to submit a written report within 30
days documenting the following:

a. A description of the noncompliance and its cause;

b the period of noncompliance, including exact date(s) and
timels), and the anticipated time period during which the
noncompliance is expected to continue if it has not been
completely corrected;

c. action taken or pianned to reduce, eiiminate and prevent
reoccurrence of the noncompliance. If applicable, such
action shall be in accordance with an approved
contingencyv plan:

d. monitoring or other information which indicates that any
waste or pollutant may cause an endangerment t0 an

agquiter; and

e, noncompliance with 2 permit condition or malfunction of

the disposal system which may cause fluid migration into
or between aquifers.
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3= The Department shall be notified in writing at least 180 days
prior to abandonment of the facility.

a. The permittee may be required to submit a detailed post-
closure plan to the Department for approval which shall
describe what the physical condition of the facility will
be on the date operations are terminated.

b. The Department may require the post-closure plan to
include any or all of the following:

(1) A description of monitoring procedures to be
implemented by the permittee including monitoring
frequency, type and location which will be
implemented to ensure post-closure activities
will not violate groundwater quality standards;

(2) a description of procedures for maintaining
existing groundwater quality protection systems;

(3) a schedule and description of physical
inspections to be conducted at the facility
following abandonment;

(4) a description of future land or water uses or
both which may be precluded as a result of
facility abandonment; and

(5) identification of responsibilities for post-
closure cleanup or remedial action in the event
of pollution of waters of the State.

E. Site Examination {R9-20-217)

1. The Department may routinely inspect the facility or an
activity used for the generation, storage, treatment,
collection or disposal of any waste or pollutant, and where
records are kept for the purpose of determining compliance
with these ragulations or water quality standards, or
verifying information submitted in a hotice of Disposai or
permit application, or documented in a permit including any
permit conditions.

2. The Department may:
a. Obtain samples of wastes or pollutants;

b. analyze or cause to be analyzed any samples either on

site or at another location;

Ce take photographs of waste and equipment processes and
conditions at the site; or
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d. inspect and copy any pertinent records, reports,
information and test results.

Any pertinent information required by the permit to be
maintained by the permittee shall be available for on-site
inspection during normal business hours. Split samples and
copies of photographs will be provided to the facility owner
or operator if the owner or operator requests them at the time
the sample(s) is obtained or the photograph(s) is taken as the
case may be.

Inspections shall be conducted pursuant to the appropriate
provisions of the Arizona Revised Statutes and policies
established by the Department.

Proper Operation and Maintenance (R9-20-218)

The permittee shall at all times maintain in good working order and
operate properly all treatment works installed or used for water
pollution control and abatement to achieve compliance with the terms
and conditions of the permit and water quality standards. If
required by Article 5 of A.A.C. Title 9, Chapter 20, the permittee

shall
at the

retain the services of an operator certified by the Department
level appropriate to the permitted facility.

Permit Conditions (R9-20-220)

The permittee shall take all steps to minimize and correct any
adverse impact on groundwater quality as defined in A.A.C.
Title 9, Chapters 20 and 21 resulting from noncompliance with

If a permittee has not been issued a permit for the life of
the facility, a renewal application in the form of an amended

» 3 £ N b T4 S - T4+ +
Hotice of Disposal or permit 2pplication shall be submitted to

Pede | v Com v

the Department no 1ess than 160 days prior t0 expiration of

The permittee shall comply with all terms and conditions of
ths permit and take such action as is necessary to ensure

1. Duty to Mitigate
the permit.
I Duty to Reapply
MV e i wo AR
the existing permit.
3. Dutyv to Comply
he
hs
ompiiancs.
Pormit Octiong PC-20-221)
1

This permit may be modified, transferred, renewed or revoked
for cause. The filing of a request by the permittee for a
permit action does not stay any existing permit condition.
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Permit Modification

a.

Request for modification of a permit may be made by the
permittee, the Department, or.any affected person and
shall identify the specific item(s) to be considered for

modification.
I

Public requests for modification of a permit shall be in
writing to the Department and shall contain technical
facts or reasons which justify the requested changes.
The Department upon receipt of the request will notify
the permittee and evaluate and determine whether any
request for modification shall be granted.

The permittee may be required to submit additional
information, including an updated Notice of Disposal or
permit application.

Only those items considered for modification may be
changed, and all other conditions of the existing permit
will remain in effect.

The following circumstances and occurrences shall require
modification of a permit:

(1) Modification to the facility which justify
application of permit conditions that are
different from or absent in the existing permit;

(2) other information that was not available when the
existing permit was issued and which justifies
application of different permit conditions;

(3) changes in the regulations or standards upon
which the permit was based which have been made
after the permit was issued;

(4) good cause exists for changes in a compliance
schedule bhecause of conditions over which the
permittee has 1ittle or no control and a changs
to the permit by modification is a reasonable
remedy;

{3) reason{s; exists fTor resvocation of the permit,
and the Department determines that modification
is an appropriate method for change; and

(6) amendment to an approved abandonment plan or
contingency plan or anyv other portion of an
approved Notice of Disposal or permit
application.

The suitability of the location of the facility will not
be reconsidered during the process of changing the permit
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unless new information or change to regulations indicate
that a violation of adopted groundwater quality standards
exist and no other action is possible to mitigate the
violation and comply with groundwater quality standards.

g. The Department will publish a notice of intent pursuant
to R9-20-223 to modify a permit before any final action
is taken.

h.  With the concurrence of the permittee, the Department may
make minor modifications to a permit for any of the
following reasons:

1) To correct typographical errors;

(2) to require more or less frequent monitoring or
reporting by the permittee;

(3) to change an interim compliance date in a
schedule of compliance provided the new date is
not more than 60 days after the date specified in
the existing permit and does not interfere with
attainment of the final compliance date
requirement;

(4) to change quantities or types of fluids
discharged which are within the capacity of the
faciiity as permitted, and in the judgment of the
Department would not interfere with the operation
of the facility or its ability to meet conditions
prescribed in the permit, and would not change
its classification if the facility is an
injection well; or

(5) to change construction requirements approved by
the Department, provided that any such alteration
shall comply with the requirements of these
regulations.

D nwrd
1

+ TowaonaLlAn
uiI e G 1

e iranste
a. This permit is transferrabie to any person after 30-days
advance, written notice to the Department. The
Department may require modification of tne permit to
change the name of the permittee and incorporate any
requirements which may be necessary to ensure compliance

wiod SCELe SWELUCES EZNd TS5 2010035,

b. The permittee shall notify bv registered latter a new
owner or operator of a permitted facility of the
existence of the permit 30 days prior to transfer of
responsibility. The notice shall include a copy of the
permit., A copy of the lTetter shall be transmitted to the

Department.
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c. The new owner or operator shall be responsible for
compliance with the permit upon transfer of ownership or
operation without regard to whether said owner or
operator has in fact received the notice required by R9-
20-221.C.2.

d. Permit transfer does not absolve the previous permittee
of any liability existing at or before the time the
permit was transferred.

Permit Revocation

a. Request for revocation of a permit may be made by the
permittee, Department or any affected person.

b.  Public requests for permit revocation shall be in writing
to the Department and shall contain technical facts or
reasons which justify the requested action. The
Department upon receipt of the request will notify the
permittee and evaluate the request and determine whether
any request for revocation should be granted.

c. Revocation of a permit is initiated when the Department
issues a notice of intent to revoke a permit pursuant to
R9-20-223 to the permittee and may be initiated for the
following reasons:

(1) Noncompliance by the permittee with any permit
condition;

(2) deliberate failure by the permittee to fully
disclose all relevant facts when applying for a
permit;

(3) intentional or deliberate misrepresentation of
any relevant fact at any time by the permittee;
or

{4} if 9t ig determined by ADEQ thzt the narmiiied

act1v1ty is causing a violation of groundwater
quality standards and such violation can onily be
reqgulated to acceptable levels by revoking the

- A
p:rml e

d. If disposal to an aquifer causes a clear, present and

..__...,.......b,\ .:-.,.,..Q, A tha khaxlabh Aw 12T Tonna .‘..:' ,...,.._..\,.,_. &‘_:

Department may 1mmed1aue1y suspend a permit. Within 14
days of the suspension, the Department shall issue a
notice of intent to revoke the permit. The permit shall
be considered revoked 30 days after the notice of intent
is issued by the Department unless and until a hearing is
requested by the permittee pursuant to R9-20-222.

000084



Page ~ of 2¢
GROUN. .TER QUALITY PROTECTION
Permit No. G-0020-02

I. Confidentiality of Information {[R9-20-224)

Any information submitted to or obtained by the Department
pursuant to these regulations may be claimed as confidential
by the facility owner or operator. Any such claim shall be
asserted at the time the information is submitted or
obtained. If no claim is made at that time, the Department
may make the information available to the public without
further notice.

2 Claims of confidentiality for the following information shall
be denied:

a. The name and address of any permit applicant or
permittee; or

b. information which deals with the present or future
existence, absence or level of waste(s) or pollutant(s)
in water.

3, Criteria for determining confidentiality are:

a. A confidentiality claim has been made at the time the
information was submitted or obtained;

b. the facility owner or operator has shown that reasonable
measures have been taken to protect the confidentiality
of the information and intends to continue to take such
measures;

C. the information is not, and has not been, reasonably

obtainable without the facility owner or operator's
consent;

d. no statute specifically requires disclosure of the
information; and

e. the facility owner or operator has shown that disclosure
5F the Informstion 1¢ 1% ;~7y *g gaigs havm 4 T+
compsetlitive position; or, the information is voiuniarily
submitted and disclosure would be 1ikely to impair the
State's ability to obtain necessary information in the

future.

J. Enforcement and Penalties {R9-20-225)

o e T e . T s sad s e e ol 2 SL=" Sy
FT ot N e ee L d e MveS g METI S TS Wl A_;';..-._nr.) S V2wt vaeys

a1sposa1 system, or nntroduces wastes or po11uuanus to waters of the
S+ate Con*wa*y te the pqu signg of thig norm,_: falgifiag datz oe
information submitted to the Department as a result of the
requirements of this permit, or otherwise violates the provisions of
this permit, shall be subject to enforcement and penalties pursuant
but not 1imited to A.R.S. 36-1864.01,
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'PART V.  GROUNDWATER QUALITY STANDARDS

A. General Standards Applicable to all Groundwaters (R9-21-403)

" Discharges of any pollutants and disposal of any wastes shall
not impair the uses which have been made, are being made or
will be made of groundwater for every purpose.

2. Discharges of any pollutants and disposal of any wastes to
groundwaters of the State shall not cause a public health
hazard.

3. Disposal of any hazardous waste, radioactive waste or other

waste shall not cause toxic substances to be present in
groundwaters of the State in concentrations which are or may
be hazardous to public health or which interfere with present
and future uses of the groundwater.

4. Discharges of any pollutants and disposal of any wastes to
groundwaters of the State shall not directly or indirectly
cause violation of surface water quality standards established
pursuant to Article 2 of this chapter.
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H-4515.051 Mic e
ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY '

Inter-Office Memorandum

DATE: September 14, 1988

TO: . Rob Larson
Water Permits Unit

THRU: Debra Daniel, Manager ézﬁ’ﬁa \

State Permits Hydrology Unit

FROM: Bruce K. Thatcher, Jr., Hydrologist Q}(T
State Permits Hydrology Unit

RE: PBR Minerals, Inc. Application for a Groundwater Quality Protection
Permit (Revised)

Regarding response two in the August 26, 1988 letter from Jim Rouse; the two
passive monitoring wells are preferred, while the "active" monitoring well is
strictly optional. I have no problem with a water supply well Tocated down-
gradient of the passive downgradient monitor well. In the revised Groundwater
Quality Protection Permit application see page 3-3, paragraph 6; page 7-1,
paragraph 3; and page 7-1, paragraph 5.

In the event of groundwater contamination, I recommend that a pump test be per-
formed at the "pumping" well (if.installed) downgradient of the facility. The
passive monitor wells could be used as observation wells.. This test will enable
the determination of aquifer parameters used to define the pumping well's capture
zone. - See page 8-1, paragraph 2. E . owop - .

Post-ciosure monitoring of the passive monitor Wells should be conducted for
five years and include major ions (including NO3), total cyanide, free cyaniude
and mercury. See page 9-1, paragraph 4.

The revision has not addressed the hydraulic conductivity of the clay Tliner
beneath the heap leach piles which should be a maximum of 1x107" cm/sec.
Laboratory data and/or field data should be submitted to ADEQ which verifies
that the above conductivity value will not be exceeded. In addition, the
revision has not addressed collecting samples of the barren and pregnant
solutions for analysis. Parameters should be identical to the monitoring wells.
The sampling frequency should be annual. This data will be of value when
evaluating the groundwater monitoring well analytical data for potential
contamination. g b s

BT:d1
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PBR MINERALS, INC.
P.0O. Box 370
Tombstone, Arizona 85638
(602) 457-2282

April 20, 1989

As of this date, PBR Minecrals has completed the
construction of its heap leaching facility in Tombstone,
Arizona, in accordance with and in compliance to the
plans and specifications as set forth in the State of

Arizona Groundwater Quality Protectir-n Permit No.G-0020-02.

0 Wyshy (Dol

/J Michael Ashworth, President
PBR MINERALS, INC.

RECEIVED
MAY 2 - 1989

ADEG — OWQ
cOMPUAHCESECﬂON
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COCi.4SE TESTING LAB, L.<C.

Hydrology/ Hydraulic Studies

Sivil Engineering . . o " Construction Materials Testing
__and Surveying : . Concrete/Soils/ Asphalt

Construction Surveys/Design ' Percolation Testing

Construction Management. : FULL ENGINEERING SER VICES Inspection/ Quality Control

Environmental ' LOCQL Statewide & International Structural Engineering -

@mOZQt

March 30, 1989 A "
Job #89-12 ( Q @

PBR Mlnerals, Inc.
P O Box 370 '
Tombstone, AZ 85638

Attention: Gary Lindroos

Subject: Field Density Tests
" Waste Disposal Pad

Gentlemen:

At the request of Gary Lindroos, personnel of our firm
performed tests at the subject property on March 30 1989.

A total of 3 tests were taken by the nuclear probe test method.
The results of the field tests are attached Curve used has
been’ prev1ously reported S W=

Tests were taken at random locations selected by Gary on subbase
£ill. :

If you have any questlons regardlng thlS report, please contact
us. . :

‘ Respectfﬁlly Submitted,
'COCHISE TESTING LAB, INC.

“R. Howard Poshard
- Lab Manager

RECEIVED

“MAY 2 - 1989
ADEQ — OWQ
COMPLIANCE SECTION
FRED HEWITT, PE, LS . Locally Owned and Operated R. HOWARD POSHARD A.E.T.
Vice Presxdent : R ‘ T ua Laboratory Manager

316 Bartow Drive

(602) 459-7369 Sierra Vista, AZ 85635 (606 ()sﬁggi
* ' -




COCHISE TESTING LAB, INC.

- SUMMARY ( FIELD DENSITY TEST RESULTL
WASTE DISPOSAL PAD ¢ Pt

DRY - LAB SPECIFIED

ES() TEST ' ELEVATION MOISTURE DENSITY COMP. RELATIVE RELATIVE
0.~ DATE LOCATION OF TEST % DRY WI. PCF °  CURVE COMP. COMP.
AST WASTE DISPOSAL AREA
3-30-89 65' N & . 100.0 %P 100.8  100.2.° . .100 - 95
50' E of SW ' g Thgeproee e BRE
Corner of Pad
3-30-89 110" N &  100.0 9.4 1100.5 100.2 100 95
" 35' E of sw s 2 .
_ Corner of Pad
3-30-89 120" S & 100.0 9.7 100.3 .100.2 . 100 95

40' E of NW -
Corner of Pad.

FINISH PAD ELEVATION = 100.0 Feet

OTE: Accepted testing procedures were used for these tests. The above date
s presented for information purposes only. In ‘the ‘absence of continuous
bservations of our personnel at the site, we cannot express an opinion as to
he adequacy of site preparation or overall fill compaction. We do not
ndertake the guarantee of construction, nor do we relieve the contractor of
is primary responsibility to produce a completed progect conformlng to the

roject plans and spe01f1catlons.
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JULY, 1988

REPORT

GEOCHEMICAL EVALUATION OF CLAY-SUBLINER MATERIAL

o~
Prepared For:
PBR Minerals Inc.
Tombstone, Arizona
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1.0 PURPOSE AND SCOPE

This Geochemical Report was prepared in support of PBR Minerals'
"Application for a.Ground—Water Quality Protection Permit" for a gold mining
and heap-leaching facility to be located south of the town of Tombstone,
Cochise County, Arizona. The report summarizes the results and conclusions
from laboratory testwork conducted to evaiuate the geochemical attenuation
abilaity of locally available clay-bearing material which is to be used in the

construction of clay4éub1iners for process water impoundments and leach pads.

The principal objectives of the laboratory program were twofold:

(1) determine the mineralogical and geochemical properties of the

clay-subliner material; and

(2) confirm through laboratory testwork whether the clay-subliner
material can retard or attenuate the movement of chemical

constituents that may be present in seepage.

e

%g& GEOCHEMICAL ENGINEERING
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2.0  INTRODUCTION

PBR Minerals, Inc. is submitting a permit application of operate a gold
mining and heap-leaching facility in Cochise County, Arizona. The facility
will include a conventional heap-leaching circuit. Where crushed ore will be
loaded on a low-permeability pad and ieached with a dilute solution of sodium
cyanide. Cold-bearing solutions collected from the heap leach will be treated
to recover precious mgtals and then recycled. Spent ore will be neutralized

and left in place.

The leach pad and process water ponds will be lined with synthetic
membranes which will be placed over compaéted clay subliners. The clay
subliners can serve two purposes. In addition to acting as a geotechnical
barrier to seepage movement, the clay subliners can function as a geochemical
barrier to contaminant migration. If the clay-subliner material has the right
geochemical properties, the clay can interact with chemical constituents which
may be present in seepage. Under the right conditions such interactions can-
lead to geochemical reactions that fix and immobilize constituents and remove
them from solution. Examples of such geochemical mechanisms include cation-—
and anion-exchange, sorption, precipitation and coprecipitation. Performing in
this way, a clay subliner can introduce one additional safeguard against

contaminant migration.

ﬁfﬁ%%
A %\ﬁ GEOCHEMICAL ENGINEERING
@Dy INCORPORATED

000100



S0 GEOCHEMICAL PROGRAM

The geochemical program that was implemented for PBR Minerals was designed
to complement geotechnical and geohydrological investigations at the site. The
program consisted of laboratory analyses and testwork on clay-bearing material
that was targeted for use in the construction of impoundment and leach pad

subliners.

Specific objectives of the laboratory program included the following:

(1) prepare a synthetic heap-leach solution that resembled possible

seepage solutions;

(2) determine the mineralogical and geochemical properties of the

clay-subliner material; and
(3) evaluate in sequential batch tests the ability of the
clay-subliner material to act as a geotechnical trap and retard

the migration of chemical constituents present in seepage.

3.1  Preparation of Hean-Leach Solution

The synthetic cyanide solution which was utilized in the clay subliner
evaluation studies was prepared at Core Laboratories, Aurora, Colorado, from
samples of ore and well water provided by Mr. Gary Lindroos, Technical
Superintendent, PBR Minerals, Inc. Care was taken to assure that the heap-

leach solution would be representative of the heap-leaching practices
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TABLE 3-1

CHEMICAL ANALYSIS OF SYNTHETIC HEAP-LEACH SOLUTION

PARAMETER CONCENTRATION, in mg/l
pH (units) 11.6
Arsenic - 0.07
Barium 0.06
Cadmium 0.09
Chromium <0.01
TLead <0.01
Mercury i 0.0474
Selenium 0.04
Silver 2.03
Total Cyanide 115.
Free Cyanide 120,
Weak—Acid-Dissociable Cyanide - 138.
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anticipated at PBR Minerals. The solution was synthesized from actual ore that
will be processed in the PBR Minerals heap-leach circuit and by using water

- from the No. 2 well at the site. Cyanide and lime were added in ?roportions
that would duplicate leaching conditions in the heap. The matrix that PBR
Minerals anticipates using is 1 pound NaCN and 4 pounds lime per ton of ore.

Duplicating this matrix, the heap-leach solution was prepared by agitating
a mixture of 10 pounds of ore composite, 9 grams of lime, 2.5 grams of NaCN in
10 liters of water, for about 24 hours. The procedure is described in more
detail in the testwork protocols included with the analytical report from Core
Laboratories that is.appended to this report. At the conclusion of the
procedure, the mixture was settled and the cyanide solution was decanted.
Chemical analysis of this synthetic heap-leach solution is presented in Table 3-
L«

The solution that is profiled in Table 3-1 resembles the heap-leach fluids
that would come into contact with clay-subliner material in the unlikely event
of liner leakage. The solution is alkaline (pH 11.6), enriched in cyanide
concentrations, and contains traces of arsenic, cadmium, and mercury. The
synthetic cyanide solution contains silver at a concentration of 2.03 mg/l.
This concentration of silver reflects the fact that no attempt was made to
recover the precious metal from solution. Silver and gold will Be recovered
during commercial plant operations. |

3.2 Geochemical Characterizations of Clay-Subliner Materials

A sample of the clay-subliner material was analyzed for mineralogical and
geochemical properties at Core Laboratories, Aurora, Colorado. Mineralogical
- identification consisted of quantitative x-ray diffraction analysis to

determine bulk mineralogy and relative clay abundances. Geochemical evaluation
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involved laboratory analyses of the sample for geochemical pr opcrtles to

include the following:

- cation—-exchange capacity and exchangeable cations
— acid-soluble iron and manganese

— organic carbon content

- soil pH

- Dbase neutralizing potential

LR

3.2.1 Mineralogical Properties

The x-ray diffraction analyses completed on the bulk sample and on the
clay-size fraction are summarized in Table 3-2. The analysis indicates that
the subliner material is calcereous and contains various clay minerals. The
mineral calcite (CaCO3) constitutes the major percentage (46% by weight) of the
bulk material. Clay minerals constitute a smaller but significant fraction
(24% by weight).  The principal clay-forming minerals in this fraction are the

mixed-layer smectite or montmorillonite type of clay minerals. Kaolinite and

illite make up a minor percentage of the total clay-mineral phase.
3.2.2 Geochemical Properties

The results of geochemical analyses completed on the clay-subliner sample
are presented in Table 3-3. The size of the clay-size fracticn was determlned
by qualitative clay separation techniques. Cation-exchange capacity was
measured by using the sodium acetate extraction procedure; exchangeable bases

were
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TABLE 3-2

MINERALOGICAL, PROPERTIES OF CLAY-SUBLINER SAMPLE

CONSTITUENT BULK MINERALOGY

(wt %)
Quartz 24
Feldspar 06

Plagiociase 02

K-Feldspar 04
Calcite 46
Clay Minerals 24
100%

CONSTITUENT RELATIVE CLAY ABUNDANCES
(wt %)
Kaolinite 09
Chlorite -
Illite 16
Mixed-layer, Illite/Smectite _15
100%
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TABLE 3-3

EOCHEMICAL PROPERTIES OF CLAY-SUBLINER SAMPLE

PARAMETER UNITS VALUE
Moisture (Air-Dry) % 4,13
Clay Content % 350
Cation-Exchange Capacity meq/100g 14.7
Exchangeable Cations:
Calcium meq/100g 39.3
Magnesium: meq/100g 3.64
Sodium meq/100g 1.07
Potassium meq/100g 0.23
Acid-Soluble Iron % 0.61
Acid-Soluble Manganese pA 0.02
Total Organic Carbon % 0.11
Soil pH pH units 7.58

Base Neutralizing Potential
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determined by using a soluble cation extraction procedure in combination with
an ammonium acetate extraction procedure. Organic carbon was analyzed using a
modified Walkley-Black acid-digestion method, and the amount of iron and
manganese hydrous oxides present was estimated by soaking the sample in dilute
hydrochloric acid and measuring the iron and manganese that were solublized in
the process.

The clay-subliner sample contains about 35 percent clay-size material and
shows a moderate cation-exchange cavacity (14.7 meq/100 g). Calcium is the
predominant exchangeable catioﬁ, suggesting that any smectité or
montomorillonite cla;ﬁis calcium saturated. The discrepancy between the
reported exchangeable calcium and the total cation-exchange capacity of the
sample is related to the presence of CaCO03 fn the material. Calcium-bearing
minerals such as calcite are slightly soluble in the ammonium acetate solution
that is used in the exchangeable cation procedure. Dissolution of the calcite
interferes in the exchangeable calcium analyses.

As expected, the clay-subliner sample is low in organic carbon content
(0.11% by weight). The results of iron analyses suggest that traces of iron
hydrous oxides may be present in the material. The soil pH of the clay-
subliner sample is near-neutral. However, the sample shows an ability to

neutralize the pH of alkaline solutions.
3.2.3 Ceochemical Evaluation

Overall, the clay-subliner sample shows very favorable mineralogical and
geochemical properties. The properties suggest that the clay-subliner material
can geochemically interact with seepage solutions and immobilize potential
ground-water contaminants.
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The material is enriched in clay minerals, especially in mixed~layer type
clays such as montmorillonite. Montmorillonite-type clays are well known for
their ability to undergo cation—and anion—-exchange reactions with chemical
constituents and to immobilize potential ground-water contaminants. Likewise,
the material contains traces of organic carbon and iron hydrous-oxide
impurities which can be beneficial. rganic carbon can act as a chemical
reducing agent and the iron hydrous oxides can scavange and sorb chemical
constituents from ground water.

Although the soil: pH of the clay-subliner sample is slightly alkaline, the
material has the ability and capacity to neutralize the alkaline pH of
potential cyanide seepage sclutions. By neutralizing the alkaline pH,
conditions are established that promote degradation or attenuation of cyanide.
Cyanide volatilization becomes significant'when the pH of seepage solution is
reduced below approximately 9.4; sorption of cyanide by natural clay-bearing

materials is more efficient at less alkaline pH.

33 Sequential Batch Testwork

Sequential batch testwork is a laboratory procedure that is commonly used
to evaluate the attenuation ability of clay-liner materials. Sequential batch
testwork is described in more detail by Houle and Long (1980). The procedures
simulate continously leached columns wherein successive seepage solution comes
in contact with fresh clay-subliner material that can effect attenuation of
potential contaminants. The procedure can simulate years of potential field

secpage through a clay subliner in a few days of laboratory testwork.

$Z4?§ﬁ GEOCREMICAL ENGINEERING
it INCORPORATED

000108



3341 Testwork Procedures

A schematic of the sequential batch test that was designed for the PBR
Mineral's geochemical program is illustrated in Figure 3-1. The procedures
consisted of mixing measured portions of clay-subliner material and the
synthetic heap-leach solution discussed in section 3.1 and gently agitating the
slurry in rolling bottles for a period of 24 hours. At the conclusion of each
test in the series, the solution was sampied for chemical analysis and, after
filtering, the liquid and solid portions were advanced in sequence according to

the matrix illustrated in Figure 3-1.
3.3.2 Discussion of Results

Table 3-4 summarizes the results of éhemical analyses coﬁpleted on
leachate samples from each batch test. The results are reported on a dissolved
basis since leachate samples were filtered through 0.45 um prior to analysis.
For comparison purposes, the chemical profile of the synthetic heap-leach

solution used in the testwork is included in Table 3-4.

The pH measurements prsented in Table 3-4 clearly show the pH buffering
capacity of the clay-subliner material. Contact of the heap-leach solution
with the clay material in each test neutralized the alkalinity of the solution
from pH 11.6 to pH of about 8-9. As expected, the greatest amount of
neutralization was observed in batch tests Al, A2, and A3, where the solution
to solids ratio was 1:1. However, the alkalinity (pH 11.6) of the heap-leach
solution was reduced significantly even in batch test CL (pH 9.31), where the

solution to snlids ratio was 3.1. By neutralizing the alkalinity of
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SEQUENTIAL BATCH TESTWORK - PBR RUNERALS, INC.

CLAY - SUBLINER SAMPLE
Synthetic Heap-Leach

Solution
No 1 No 2 No 3
Bach Liquid To - | 500 gm %250 gm \L 125 gm
Solid Ratio ki
250 m 125 m!
A 11 500 mi & A,i > A\'?- 2 o AS
250 m! , 125mi 125 ml
500gm  w 250 gm
Al A2 A3
, 500 mi
B 5.1 1000 m! R : = RBP
500 mi : 500 mi
500 gm
B1 B2
C 3.1 1,500 mlb C.i
1500 mi
¥
C1
Figure 3-1
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CHEMICAL ANALYSES OF SOLUTIONS FROM SEQUENTIAL BATCi: TESTS

TABLE 3-4

SYNTHETIC
HEAP-LEACH CONCENTRATION, in mg/1
~ PARAMETER SOLUTTON Al A2 A3 Bl B2 cl
pH (pH units) 11.6 7.90 7.31 7.51 . 9.03 8.28 9.31
Arsenic 0.07 0.01 <0.05 <0.05 0.01 0.01 <0.01
Cadmium 0.09 '0.02 0.0l <0.01 0.05 0.03 0.07
Mercury 0.0474  0.001 <0.0025 0.0005 0.0008  0.0006 0.0042
Total Cyanide 115. 72.8 41.6 15.8 98.8 35.2 87.6
Free Cyanide 120. 92.4 37.2 16.6 95.6 62.8 100.
" Weak-Acid 138. 83.6 33.2 4.2 81.6 50.0 83.6
Dissociable
Cyanide
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the heap-leach solution, pH conditions are established that promote the
functioning of geochemical mechanisms which remove potential ground-water

containments from solution.

The arsenic,'cadmium, and mercury analyses summarized in Table 3-4 confirm
that the clay-liner material is capable of scavenging heavy metals and removing
chemical constituents from solution. Arsenic, for example, which was present
in the heap-leach solution at a concentration of 0.07 mg/l was not detected in
most of the samples from the batch tests. The solutions from batch test Al and
B2 did report 0.01 mg/l arsenic. Arsenic will be immobilized from solution by
any number of geochemical mechanisms. Under neutral to slightly acid pH
conditions, arsenic in the form of the monovalent arsenate (H2AsO4-1) anion
will undergo exchange with montmorillonite-type clays. In addition to anion
exchange with clay minerals, arsenic is likély to undergo adsdrption and
precipitation reactions with common clay impurities. For example, arsenic may
be adsorbed on hydrous oxides of iron or may be precipitated as an insoluble

arsenate by metals such as iron, copper, or zinc.

Similar geochemical mechanisms (cation-exchange, adsorption, and
precipitation) are probably responsible for removing cadmium and mercury from
the heap-leach sclution during the batch testwork. The effectiveness of these

reactions are illustrated in samples Al, A2, and A3.

Neutralizing the alkaline pH of the heap-leach solution had a pronounced
effect on the cyanide concentrations reported in the batch test solutions.
Prior to contact with clay-subliner material, the synthetic heap-leach solution
used in the sequential batch testwork contained over 100 mg/l cyanide. With
each contact, the concentrations of cyanide were reduced. The solution sample
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from batch test A3 reported about 16 mg/l total cyanide and about 4 mg/l WAD
cyanide. These concentrations represent a decrease of 86 and 97 percent in the

total and WAD cyanide levels, respectively, from the start of the batch tests.
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