
The following file is part of the JABA, Inc. Tombstone Mining Records 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 

have indicated what we know about copyright and rights of privacy, publicity, or 

trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 

collection. These rights include, but are not limited to: copyright, privacy rights, and 

cultural protection rights. The User hereby assumes all responsibility for obtaining any 

rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 

authors in the manuscript collections, except when the author deeded those rights to the 

Survey or when those authors were employed by the State of Arizona and created 

intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 

information, or opinions that may be contained in the files. The Survey collects, catalogs, 

and archives data on mineral properties regardless of its views of the veracity or 

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



Volume 8, Book 23 6 ;44 
TOMBSTONE 

Mining District 
Cochise County 

Arizona 

Arizona Department of 
Environmental Quality Files 

T .E.I. to Present 





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] <geochetnical report> 
Unknown Author. (07/01/88) 
Geochetnical Evaluation of Clay-Subliner Material. 
Geochemical Engineering Inc., Lakewood, CO. 

Record #123 [8:23:89] <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 Pertnit 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 Pertnit No. G-0020-02. [Notes Capy} 
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 neutralization 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 TEl 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 -

TEl, 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. 
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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) 
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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-I, 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. (10/03/89) 
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 (04/0l/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-OOZO-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-OOZO-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-OOZO-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. 
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SAMPlE PLAN 
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APPROVALS 
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Review/Approval By: Date: -----
Title: Section QA/QC Officer 
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II. HAPS 

1. Title of Area Location Map (Highway map, 1:250,000 scale map or similar): 
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Titles of Other Maps: 
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III. BACKGROUND AND OBJECTIVES 

I OYl cis 

/V!~,curt ' / L 
co-cp ~/- /(!,).u::.' /).:..i-t;!....-_-.L-!::::..::::..::::...I..:..:::........;:;;,........!-.:...:.::..:.;...:..:;~~~=J...L--...:...~_=---.,;:;:....:-....:.-!:....-.~~---lw=..:./'.J..n~...:.rr----:e.. 

de re CLt- / C /) , / \ . 
": bOO." (/ .03 ....;.1":'~'3 ......... _---!oC;:::;:o:..::~::;;..;!;:;::..:.;>:.....;-=d-:;!..Il..;.;·· . R>::..~::.:.-...;:;;.:...;.::;....+.L..l....-.-:S::::::....:..A.:.!a:J~.!.....~. --1"'1i--=:;....!-.._--==--4-.L.J.. ____ _ 

I" 

tt/ e I • 

o bj ec t i ve 5 0 f Samp 1 in 9 : __ \D_A_~ __ __"d_~~-....__~If)-l--~-OL---_#_..:.....:--.J__--=--
(J te>!J. ~' /'s; r/-
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IV. RATIONAlE FOR SAMPLING 

, /J- '/ 0 .\f- Ie a./~ Je./-cu::i·.'o<-." 5 ; 

,t v<. ~ J r e se..,/; , ,' .;- -v../; // P€ , ..... 

i 

B. Rationale for Analyses Requested: 76-16/ (-l/o t> / rIF.,Frrp ( ,/Oy')! r-/C?~ 
me V'cu v \j and hl'iroks 9 Ie fhe ~oVl-iJVhinoVl-r~ o ~ 
C on (e )~ narY) e X( eE'ciw') (LS. E.~ P (~ N\ C 1- 15 a V1 d A 0 }-) -S 
0- C-l-iOVl uVlclUJo-IP V'" whIch ,'s :!: SOo:' h'?iol./J ClYOUY">C( Ie vC' l. 

::en, ! I.{j ",,) I q v...-:l '?e. i "i ~ ... ' 
C4.-'-/O'l- O(J-ytD .... b .... J,"'c.~ ca: 

I 

/ 

C. Rationale for Number of samples:_~::;.-,;.~",--__ P_-.:?_' _.,..._' _-e..._q...:...~c..-_,I __ v---_e_/_I __ 
c ' oP co v1 C<?""11 ~ , a /C~~ -a..... T1€Ldi- z. -

'''i~ e. 'h j he I ' I ' /':) Vc&h II~ '1C<e.- (V11-{ "t ; c.:pet / h./~ 1/ HII 

#J£V9~ I~ ~ , Ie, i kI 6L I r' " d C 4 ,wh. (2" '- de q,.,;& /.,., 

I 
.. ' 

( ' 

) 
-J , 1/ I 

-/ 
I ~ :..... " : - I 

~'---------~~----~----~~~--------------------------
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v. QA/QC METHODS AND PROCEDURES 

A. Sample Collection Process 

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 Monitorin Technical Enforcement Guidance Document TEGD 

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

I 

O( r d~ 

, ; , 0' 

3. Brief description of field measurements: 

pd 5' £e- / J-0:f 

4. Sample containers/preservation: (Reference Table. in Appendix) 

TEST CONTAINERS PRESERVATION 
eN( -kful anrl Er-ce) , "1 i !,!er Q[as fi" Lj °C I No.. OI-J -fo pH '7 /2. 

. H j . / ,500 m.£ Ip/ashe fltJ03 fo f 'H~ L 
N O'J - NO:) ./ j :2-S0 r()i- plo.sf(c Lj °c ) Hz5 0f( tv pH <.2. 

____ / I t 
..J-n(3r-j C{~L c.S "3 I/; f-e,).. "I"'<';!-,'L q"L I 1-/l'ltl$ >I- 1-/250,( f(' (?~e/tI'eq 

, I ;;:J I V. "'f,. es. e~V'e 4 , 

/ 
' . ! . 

.J. 

----,--
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5. 

l.rJ 

6. 

, . 

I .. 

t7mt? 
.. I 

of high-hazard samples):_---'~...L....I_ ______________ _ 

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

contamination in samples) 

!l/l t) 5- If- ~ rv--p I R So w" Ie l J;>_ ~-r;, l .(? - e.>l f ~ r: /1 f' fr~ , __ ,.. 1-r"" p ' " 

I ~O ~J 11 'tJ "if? co ~t C' t 9 a.......,p/,'~q ~ t( i ' ",- e" ,,/ -, tv" II f bf2 
IoQ r/er- /)' l1"sel"'/~y'" eak ~E'I-ecl-Io", 

___ •• _ " 0 __ • ___ ---------
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c. Samples Collected for Quality Assurance/Quality Control ' 

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 unknown to laboratory personnel 
performing the analysis. Duplicates will be collected at the following . 
sampling locations: 

(1) 

(2) 

(3 ) 

(4 ) 

(5 ) 

(6 ) 

Sample or 
We 11 10 

Sample or 
Well Name 

Rational for 
Selection as Duplicate 

JVJ0'5t· Ii ~ef;, S'o~t /e fie: -: !.~ L-J, 
I r>-r E r CV "'7 "'lbo v/? ~l-erl l ':J'- /, ,-f I
well h "', 5 !";',p ,,,v I", ",-.,o v ru '/ 01-('-/ Pc/-
",,---01 f/'../ l S /, 1'-., c" ~ .,(:. y ... ..., , 

2. Background Samples: These samples are used to characterize-ambient 
or upgradient conditions. 

Sample or 
We 11 10 

(1) AI #, 
(2 ) 

(3 ) 

(4) 

(5 ) 

(6) 

Sample or 
Well Name 

Rat iona 1 for 
Selection as Background 

3. Blank Samples: Typically, when water samples are collected on a 
site, one "field blank" per day will b~ included in each shipment to each 
lab. Water samples which are being analyzed ~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 mannel" as 'the other water samples collected. The 
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subsequent analysis of the blank water sample is a check against cross
contamination during collection, in transportation and within the 
laboratory. Organic blanks must be prepared using organic-free water. 

Number of blanks to be collected: !yo ~(r.: 
----~--~~-------------------

Ra tiona 1 e: . iVo 0 t-ct C'. (, ' / -:-_$ oe M ..,// c ,-.(J_ 
....j r 

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: 

, N.;1-. 

SAMPLEPLAN/H-l 
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VI. SITE SAFETY PLAN 

A. Health and Safety Considerations 

Hazard Potential 
Area of Concern Low Med !!.i.9.!l 

Explosion: X 
02 Deficiency: X 

(e.g. Confined Spaces) 

Rad i at i on: 

Toxic Gases: 
a. Genera 1 (HNU meter) Y 
b. Specific: (e.g. Sorbent L 

or Detector Tube) 

Skin/Eye Contact: ~ 

cBei!Jco ld Stress: X 

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

Fa 11 s: 
(e.g. pits, ponds, 
elevated work place, etc.) 

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

Mechanical: 

Electrical: 

x -
X 

Precautions 
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Acute Exposure Symptoms of Compounds Present or Suspected (See also Table 1. 

Atmospheric Hazard Guidelines. For specific compounds, reference .aterial 

is available from the Health & Safety Officer). 

, __ C.;...o;....m ...... p-'o-'-u_n_d __ 

'-: HcN 

eN 

c. 

0. DO/eh-ho.i 
. I 

eN 

Applicable Std. 
(STEL, TLV, etc.) 

TLV-TwA= /a~/M3 

i 

Level of Protection Needed: A ---- B 

S~ptoms 

as Cl bOIle.. 

c 
-----

First Aid 
Skin: w",fer Flush i"">Ylp.cll ·~ +-PIy 

brei:lth : art. resp.iarny/ "i'lr~/e pearl?J 

tc:.ye: In-'1ote ,iMWH?d,akly ,""""=. 

s,h,, : soap WOsh r'Ylmediale/y 
Q.{!'t>tb· Q v+i f,'<: '-0 I€S I' " ra n () " 
EYe: irn go. it;. iW1mea(a fe 'y.. 

Swell/ow: 'NIpd /fa/ affh. Itnrre"AI4-kty 

~CN 

stability, 

- ----

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

Plan is required by the OEQ Health & Safety Officer. 

_D. Equipment and Procedures 

1. Hazard Surveillance Equipment 

i, pre II; ov.-s/ 1 b~e..;r. e 1Ia.1IA-J~_1 

r ItQd-~ ~' '/t"'/". ri;" .. 

& Materials: Nt!JPt..-e - s,~( t' k:=> s 

l-oI : U. JlCI{ de tpc/-ov- ~.b(?$~_ 

" ~ (_0 '--J 0 J (1) or- - ex b a. -./47" ~,.;; ~ . 

IJ /.s t? - d k(X .... jo,-> ".;;Ie !A v--. . .p,,- 1{~1-1 c(!)'"'-d"l-)o?<-~, 

2. Entry Procedures: ;% ;;pec: "nl "P1/~ 1/ (.) "-'~-"'/s 

3. Special Equipment, Materials, Procedures, (Note: Level "0" basic 

supplies are required as per OEQ "Personnel Safety Manual"): 

I 

/ DO X <L,!'(-<).fc~ I 9/~ye>$ 
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4. Decontamination Equipment & Procedures: (as they relate to health & safety) 

/ .b ()C /'Ie + 
al(""o loo )( 

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

f2 e "'-t? v e 6 (0 L/ C f · <'JL..--J A '';-/ () :;. e be 1-,- e ~... 9 ~ Ie 5 
- I 

E. Emergency Information 

1. Nearest Hospital Emergency Room: 

, , 

, ' .' , , 

Address: (JOe; £l (C/ f'f' I n 0 k"P.o. l Telephone : 
~~~~--~~~~~~~-----

<-;5 (-/--~I ~ '7'/ 

2. Emergency Telephone Numbers: 

a. Fi re £(S7·· 22 (ji 

b. Police '-lS7-22o/i 

c. Ambulance 'f57-;:2tt'~1 

3. Poison Management Center, St. Lukes Hospital: 1-800-362-0101 

4. Arizona Radiation Regulatory Agency: 1-255-4845 

F. Approvals 

1. Safety Plan Prepared by: 

2. Supervisor/Title: 

3. DEQ Health & Safety Officer: 
(Not required for level D) 

Date: 

Date: 

Date: 

7 - 2<;?-~ 
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1 more than five minutes . 

2 When I call your name, pleClse come forward to the 

3 microphone. 

4 Gabe Brett. 

5 MS. BRETT : I never thought back in 1983 that I 

6 would be standing here six years almost later on the same 

7 pollution problem; and I would like to say that I am glad to 

8 see that you did mention mercury and nitrates. but they do 

9 fluctuate. 

10 In September -- I think the c .i tizens of Tombstorl(· 

1"1 should know that a high nitrate and a high mercury level is 

1 ? up there in that well. and how ma~y more years do we have to 

13 go . before we can have that cleaned up? I don't care where it 
I . 

14 comes from. It should be cleaned up. 

15 In September. the nitrate which is normal 10 was 

16 33.8 in Well No.2. Njtrates were 29.4 . and in Septemb~r 

17 n i trates were 37.~. Now that's high. Mercury which is 00 . 2. 

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

19 able to clean this mercury and this nitrate up. This cannot 

20 be allowed to continue. 

21 I used to think that the state and the DEQ was there 

22 for the protection of the people. but I somehow in six years. 

23 I don't think that any more. I think you just are a jeopardy 

24 to us. You don't care . 

25 And PER Well No.3 I believe it was in May -- no. in 

, i ' 14 
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1 February, was the last time that we had any kind of report 

2 that I know of. And look at all thi:. (indicating), Uds is 

3 what they sent me, and I have read all this; I have read all 

4 this . These are all well reports, and I will be glad to give 

5 any reporter -- because I've got documents of what these 

6 reports are. But PER is no longer available for Well No. 3 

7 to be tested. Well No.3 was coming up in nitrates in 

8 February. Well No. 3 belongs t6 the Santa Fe Mining Company 

9 which I believe was Mr. Magini. I'm not sure. 

10 And 1 think my five mhmtet: is about up, and J'm 

1 1 just a little tired. I don't like -- I could have had people 

J 2 down from the state. J c:ouJd have had peoplp down f!'om 

13 
, 

Washington, D.C. on this pollution. But after being called 

J 4 carpetbaggers and being told that th~y were better dressed 

: 5 than most of the miners -- they weren't. They weren't better 

16 dress€!Cl; they were :just clean -- and J advi sed them not tCl 

.... 
1 I , come because I think it ,·s a total loss for them to come this 

18 far and try to talk to thE' state of Arizona. Thank y0U. 

19 THE HEARING OFFICER: Thank you, Miss Brett. 

20 Bill Brett. 

21 MR. BRETT: Good day. My wife covered most of the 

22 " com'men ts, but what I fee I. we have to have someone 

23 responsible for cleaning up those wells. We have had 
;: 

24 different lliinin; opera~ic~s in the~e and ~~at's not getti~; 

25 the job done. 

i J5 , 
1 
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1 There's one individual or one corporation that owns 

2 that land, and I think that they should be made part of thF 

3 contract to get that well cleaned up. Not just on the 

4 I' responsibility of the peopJe coming in and mining up there, 
.' 
" 5 but let's go to the landowners, make them post a bond if 

6 necessary. 
i: 

Let's get this well cleaned up after six years. 

7 Another thing we have got to worry about is City 

8 We l l No . 1. We are high on nitrates. The limit on nitrate~; 

9 is 10 . That's the norm. Now, in Tombstone we have been 

10 fluctuating, different levels. We are up to 8 something no.,.,'. 

1 ? Now , you s t a r t l ookjng at t b e peopJ~.' i r) Tomb~.; tl ) ne . 

13 We have youngsters, we have people that are pregnant, we have 

J 4 older people. 8 may be too much for them. That's true. At 
.r. :.: ' " :,:.., . . " 

15 the standard it's just the norm . And I think minering (sic) 

1f, has to be done on our WeI] No . \. 2, and as soon as possible we 

17 ha v e to do some studies to protect that well to make sure 

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

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

. " 
I \,. ! 

" , Y e ~; . 

23 MR . KENNE':'l': I Deed t o cla r i fy somet hing , Mr. 

K o . 2 ? 

25 MR . BREl l': City o f ':'ombstone We ll No. 1 . 

1 6 
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MR . KENNE 7T : So , the monito~ i ng y ou were speaki ng 

2 of is of City of Tombstone We]] No.1? 

3 MR. BRETT: Yes, city well. 

4 MR. KENNETT: Okay. Thank you. 

5 THE HEARING OFFICER: Brian Chadwick. 

6 MR. CHADWICK: Good evening. My name is Frank 

7 Chadwick, and I'm the general manager of PBR Minerals. And I 

8 have in my possession a petition which has been signed by 

9 about 350 citizens of Tombstone supporting the issuance of ~ 

10 groundwa1.pr quality prntection pp.rm .it ttl PER Minerals. 

11 Thank you . 

1 2 THE HEARING OFF:rC:EH: Thank you, Mr. Chadwjck. 

13 Mr. Chadwick, did you wish to submit that? 

14 MR. CHAIJvn CK : The' pet i 1. jon .. bas been subnd t t eel . You 

15 have copies of it. 

THE HEARJNG OFFICER : Thank you. 

17 Rodney Bell . 

18 MR. BELL : I'm Rodney Be]] and J'm just a citizeTi of 

19 Tombstone. I have not heard really anything that wotild be 

20 detrimental to PBR coming in here and providing a lot of us 

21 with employment and work that we need very badly around this 

22 area. 

23 Now, if there's proof that there is some 

co~tamination that is caused by t~is, ! ca:l u:lde:-stand 

25 but as long as the mine is willing to compJy with the 

: ... . -. \. , 

17 
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1 regula~ions set down by the state and all qualified people in 

2 the authority to regulate this, I don't see why there js any 

3 reason why they should be denied a permit, and we need the 

4 employment around this area. Thank you. 

5 

6 

7 

8 

9 

10 

11 

1 / 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

I' 
i 
I 

i· 
I ,. 

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 p€'rmit for them to operate. WE~ do need it and it's a • 
good thing for this town. 

THE HEARING OFFICER : Thank you, Mr. Peterson. 

Judy Heiser. 

MS. HEISER: 1 would 1jke to say to Mr~. Brett that, 

Gabe, we are all tired. We are all really tired of you, 

1jred 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 pE'rmit being given to PBR are people who are 

retired. They have little businesses to keep them going when 

they aren't doing other th!n~s. And it sGunds to me like t~e 

state is monitoring PER's workings and the construction thereof 

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

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

j. 
25 ! 

l: ,. 
, ;, 

The city wells also contain high levels of nitrates 

18 
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1 and mercury as Mr . Br tt who is on the city council just 

2 stated in Well No.1 ' and I'm sure if we were to go back in 

3 the records, if we co ld do this over a period of many years, 

4 we would find that al of the wells in Tombstone have had 

5 these high levels for many, many years, and I don't see that 

6 anyone is being -- th ir health is being jeopardized or thpir 

7 mental capabilities 0 whatever. And I am very much in favor 

8 as a business person 'n ttlis town and a long time resident 

9 with a lot of family ere of having this permit granted. 

J(l Thank you ve 

1 1 THE HEARING OFFICER : Ken Hays. 

J ? MR. HAYS : J defjnitely second what Judy just had to 

13 say. I would like t ask Dustin, he's the big representative 

14 of PER, are you willing to comply wjth all these things the 

15 state's laid out? 

16 MR. ESCAF'UL . Yes, sir . 

17 MR. HAYS: think they laid it out very well; and 

1(1 if he is willing to I don't spe why therp's any 

19 reason. And I take ssue with both Mr. and Mrs. Brett both. 

20 I mean, Mr. Brett is a retired lieutenant colonel. He's got 

21 a big pension. They are business people, but they don't have 

22 to worry ~bout their income. 

23 Now, some 0 us do. I'm in business here myself. I 

24 have to wo~~y about ... .. . ! do~'t have a big pensicn ~~orn the 

25 I: , government. I get S cial Security, yes . 
!: 
I" ,. 
i; 19 ,. 
! 

Ii 
" I, 
I: 000022 
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1 So, I think there's too much fighting amongst the 

2 merchants around here, and r just wonder if som~ of thi!; is 

3 not a personal vendetta against the Escapule family, I mean 

4 really. And I'm all f >r granting that petition, and I think 

5 we need it. We need everything we can get here to make 

6 Tombstone more viable. 

7 Too many people around here fighting everything. 

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

9 don't grow, we are goi g to die. 

10 S(l, I'm aJJ f r it, and as long as Dustin says they 

1 1 will comply, and re they will. The state has set up 

J2 pretty stron~l ~:tRTldard: there, and why not lpt 's go along 

13 with it. Thank you. 

14 THE HEARJNCi Thank you, Mr. Hays. 

15 Jay Moyes. 

16 MR. MOYES: dam Hedl"jYlg Officer, my name is Jay 

17 Moy~s, and I'm ney with the firm of Meyer, Hendricks 

18 in Phoenix and I repre ent PBR Minerals. And 1 wi]] not take 

19 time to go into any ex~ensjve comments at this point, but 

20 would like to address 'ust briefly a couple of things that 

21 were touched upon . Kennett and Mr. Larson's opening 

22 presentations and perh ps elaborate just a little bit on some 

• 
23 of the protections tha are built into the system for which 

? A 
-~ this per~it :s bein; . i sued. And I would sec~~cJy add ~hat 

25 during the informal co ment and question period that will 

2(1 
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1 follow the formal rec rd, we are more than happy to explain 

4 resu:~eme~ts that the state is imposing on us and which we 

5 intend to and will fu ly comply with. 

6 It needs to e understood that beneath all of this 

7 series of repetitive rotection features that are built into 

8 this facility, there ill also be created by the new well 

9 that i~ going to be dilled in the next few days; in fact , 

J 0 t h (-' r i ~l i ~~ on sit e t h now; there will be creatpd by thp 

1 1 pumping of that new 11 what we call in hydrologic terms a 

1 ? C 0 rl E' cd d e p r 12 S S j () n . 

) 3 ThE~ groundwa er will be pumped from that well at 

14 such a rate that any roundw~ter underlying this facility 

16 which tha'l:: well is pu ping and create a cone in the 

J7 hydrologic: gri'ldiPTlce ,nde :nlE'<ith thE fCi('i.1,ity. WE" haVE' 

18 compacted soils at th top of that. On top of that we have 

J 9 100 percent compacted two foot ~]ay liners. Then we hav~ 

20 leak detection system ; and on top of the leak detection 

I 
21 !: systems, two layers a 40-mil synthetic materials all 

i. 

22 !: 

23 

designed to be sure t f at nothing that is used in the way of 

solutions in this pro ess, and not just the cyanide laden 

25 ever permeate into th soils and reach the groundwater. 

, 
I. , , 
I: 
ii ,. 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
'-- . ....,;....- 

. -, 
--~ 

Rose Mofford, Governor 
Randolph Wood, Director 

To Whom It May Concern: 

January 23, 1989 

RE: PBR MINERALS, INCORPORATED-GRAND CENTRAL LEACHING FACILITY 
GROUNDWATER QUALI'IT ProrECrION PERMIT NO. G-0020-02 

On January 20, 1989, the Director of the Arizona Departrrent of Environrrental 
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 , ~ have attached the transcript of the hearing and a surrrrary 
of responses to cCXTTTents ' made during the hearing. We have paraphrased what 
we felt was the substance of your comrents in the stll'lTTlal:Y. Your corrplete cCXTTTent 
may be found in the transcript. 

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

RK:jc 

Attachrrents 

Sincerely, 

~QJ<-~. 
Roger Kennett 
Supervisor 
Existing Groundwater Facilities Team 
Office of Water Quality 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

GROUNDWATER QUALITY PROTECTION PERMIT NO . G~0019-02 

PBR MINERALS, INC. 
P.O. BOX 370 
TOMBSTONE, ARIZONA 85638 

PUBLIC HEARING 

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

REPORTER'S TRANSCRIPT 

OF 

PROCEEDINGS 

ORIGI~~AL 

PAUL H. LANDSMAN, RPR 
Court Reporter 

1 

TIOQ M,fA Ti REPORTING SERVICE. INC. 
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1 PRO C E E DIN G S 

2 THE HE ARIN G OFFICER: Go od evening, l a dies a n d 

J 70day : s Thu;:" s day , 

4 :Jec:er;,ber t;'e 15th , :i988 . Th e ti me i s 7:04 . Th e l ocation i s 

5Schieffelin Hall, Tombstone, Arizona. 

6 This is a public hearing being held in accordance 

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

8 Revised Statute 49-208 conducted by the Arizona Department of 
,; 

9 Environmental Quality for the purpose of obtaining comments 

10 regarding the proposed operation of PBR Minerals' Grand 

11 Central Leaching facility. This hearing is for this facility 

12 only. 

13 

14 

15 

16 

17 

18 

19 

20 

23 

22 

23 

My name is Oleta Elliott. I am with the Arizona 
,. 
:: Department of Environmental Quality. I have been designated 

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 quality 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 
I 

I Larson, 
I 

environmental engineering specialist, Water Permits 
I 
:i Unit, the office of water quality. 
i· 

On my far left is Roger 

I Kennett, environmental program supervisor, also of the office 

24 ; of water permi ts. In the rear signing people in still is 

25 I. Skip Hellerud, the manager Water Permits Unit, also in the 

I· 
Ii 
j 

I 

2 
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e 

1 ' office of water quality. 

2 The agenda this evening will be as follows: We will 

3 have an opening of the record, the statement by the 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

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 . 
' I I. 
Ii 
II 
i! 
II 

If you wish to comment on this proposal, please fill 

i: out a speaker slip. This will allow everyone an opportunity 
" I' 

i: 
!; 
I' ,I 
Ii 
I 
i 
I 
i 

I: 
I: 

i 

to be heard and allow us to match the voice of the official 

record with its sourGe. 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 at a later time, but in no case later 

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. 

I 

I
, The final decision will be made by January 21, 1989. 

I! There is also an agenda on the table as you entered. 

! 
I 

On the agenda is the address where written comments may be 

submitted. 

3 
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I will now havE' tbe representatives make their 

2 presentations. 

3 Roger. 

4 MR. KENNETT: Good evening everybody. Thanks for 

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

6 which we are really here to get your comments on tonight, 

7 but I felt it would be helpful if I gave sort of a status of 

8 the preceding activities that occurred before this draft 

9 permit. 

10 Back in 1984 the Department which was then the 

11 Department of Health Services became aware of high levels of 

12 cyanjde in the onsite well at the mine site commonly called 

13 TEI Well No.2, and we developed or I should say regulations 
1 

i 
r 

H i were certified for the program that we are all involved with 

15 here tonight in July of that same year. 

36 So, we were in our infancy, and we requested a 

17 permit application of the then operator, Tombstone 

18 Exploration, Incorporated; and we were in the process of 

19 guiding them and hopefully getting that, and that company 

i; 
20 I , went bankrupt. And in the intervening years we were trying 

Ii 
I' . 

21 I to get a handle on what we could do to get that well cleaned 
Ii 
! 

22 Ii up. 
j: 

23 1 Then a company known as Cochise Silver Mines 
I 

24 ! requested to operate at the si te, and the Department stuck 

25 I: with their original plan of cleaning up that well and the 

I 
I 4 

I 
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1 source of the contamination of the well . 

2 We wrote a permit in 1987 which involved removal of 

3 soils underneath a pond which was discovered to have leaked 

4 very close to TEl Well NO.2. The permit required excavation 

5 of those soils and treatment so that there was no remaining 

6 cyanide in the materials . At the same time, the well was 

7 pumped as continuously as it could be to contain the 

8 contamination in the groundwater . 

9 The excavation was not quite completed by the time 

10 that permit expired . It was expressed to us that it wouldn't 

11 be ve r y much longer for that to be accomplished, so we issued 

12 a temporary permit for the same purpose in January of this 

13 year. 

14 I should say at this time that that permit required 

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

16 si tu.at i on whi ch would assure that the groundwater qual j ty 

17 standards would not be violated at the property boundary. 

IH At this time , the excavation is very nearl~ complete 

19 if not totally complete . Any remaining materials there that 

2() need to be removed wjll be placed on the new pad discussed in 

21 
! . 

the new permit that we are here about tonight. 
I 

22 !' The permits that we have written in the past 

23 j: required monitoring of various wells including TEl Well No.2. 

24 , Currently the data show that the cyanide level is below the 
i ' 

25 ,: drinking water standard . There are high nitrates in the well, 

5 
... 

. . . '.'~' ,. .. .: ,' , .. ," 

Ii 
Ii 
II 

I: 
II 
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1 however. and the we]] has always shown an elevat~d 

2 concentration of mercury which has never varied up or down 

3 during the period of our involvement. 

4 The source of this mercury is still under 

5 investigation. and it's surmised that it may be naturally 

6 occurring in the area or remanent from the old days of mining 

7 in this town when mercury amalgamation was a common practice. 

8 Therefore, what is left to do? We have requested 

9 the permittee, PBR Minerals, to complete a site assessment 

10 and develop a closure report for this site; and as I stated 

1 1 before, this shouJd address whether groundwater quality 

12 standards will be maintained at the downgrade and property 

13 boundary. 

14 The tasks of the site assessment. and I will go over 

15 those briefly, a new pumping well which will serve also as a 

16 monitor well is to be installed in association with the new 

17 facility; and when that is drilled, a pump test of this TEI 

18 Well No.2, an aqujfer test if you wiJ), will bE" performed to 

19 ascertain localized aquifer characteristics. 

20 Also, a groundwater water tabJe map is to be 

21 ,- developed which hopefully will indicate the local direction 

22 of groundwater movement. Up till this point it's been 

23 generally assumed that groundwater is moving towards the town. 

24 but there is not a lot of data available. Hopefully with 

25 some new data points up in that area we can pin this down. 

6 
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1 

2 

3 

4 

5 

6 

.., 
I 

8 

9 

10 

1 1 

] / 

13 

J 4 

15 

16 

17 

HI 

19 

20 

21 

22 

23 

24 
I 
I 

25 I 
I: 
I' 

Ii 

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. w~ propose to inc-lude a 

compliance schedule at the end of the draft permit, and Rob 

wjll discuss that permit jn more detajl here shortly. 

We do have some copies of the permit with us here 

today and the draft compliance schedule that 1 mentioned, and 

we would be glad to provide those to you if we could later on 

tonight. We do have limjted 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: Good evening, ladies and gentlemen. I 

am Rob Larson. environmental engineer specialist for the 

Water Permits Unit, and my responsibilities with this project 

have been in doing the technical review for the new facility 

7 . .. 
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1 going in and drafting the permit for the groundwater 

2 requirements and so forth for this new facility. 

3 I would like to use my time tonight to explain the 

4 requirements the Department has for cyanide leaching 

5 operations, and also to go through this draft permit and 

6 explain some of the requirements that PBR will have to meet 

7 to stay in compliance with the state regulations. 

8 Currently the state is developing BADeT documents 

9 for the mining industry, and BADCT is another acronym for 

:10 hest available dE!monstrated control technology. We are 

11 h8ving BADCT guidelines manuals for lab fields, for mining 

J 2 operat j ems, industria] faci] i ties and wastewater treatment 

13 facilities, and hopefully these will all be adopted within 

:14 about another year. 

]5 And we wil] be having copies of the mining BADCTs 

16 out shortly, probably in February, and if anybody would like 

17 to hay(=' copies or get on these BADeT mailing lists, you can 

18 contact me after this meeting. 

19 So, briefly to go through the draft permit and allow 

20 everybody to make their comments tonight, the main 

2] reqUirement: This facility shall be constructed and 

22 maintained in such a manner as to prevent discharge of any 

23 pollutants to the land surface or subsurface which may have 

24 an adverse impact on g~oundwater. 

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

8 

nnn 
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1 permit is going to be about. 

2 Basically the facility is going to excavate ore on 

3 site and mine it with the heap leaching process. They are 

4 anticipating to produce about 350,000 tons of are a year 

5 which will be stacked on their heap leach pads. 

6 The leach pad will cover approximately about four 

7 and-a-half acres, and the leach pad will be divided into four 

8 equal segments. The segment berms will also help in 

9 assisting to drain the leach fluid off of the leach pad when 

10 ! they are leaching the ore. :; 

11 i! 
.' 

The leach pad will be lined with a flexible 

12 synthetic membrane liner. Right now in our BADCT document we 
!. 

13 Ii are requiring a minimum of 30-mil liners for all heap 

14 :: leaching facilities. They are looking at a 40-mil liner, and I 
I· 
l· 

15 i: plus I will go a little bit further into the liner .1 

16 ji description here in a little bit. I 

17 When they are putting their liner down, they will 

18 have to have a lining contractor there to assist and 

19 supervise in installing the liner, and this lining installer 
;, 

20 , contractor shall have a minimum of five million square feet 
I ' , 

21 i: 
j. 

j: 
of successfully installed flexible membrane lining. 

22 I; Practices in the past, probably the main problem we have had 
I: 

23 
.. 

with them is having faulty liner systems installed, and this 

I: 
24 I 

I' 
is one requirement that we are putting into our BADCT 

25 
I: 

documents to hopefully make sure that these liners are 
. . 

I: 
I' I " ._ .. -.. ' 9 

I 

I 
I 
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1 installed and used properly. 

2 The PVC pipe which will be transporting any leach 

3 solution on or off the pad will also be required to be in 

4 synthetic lined ditches. So, if any pipeline breaks or so 

5 forth, they will have to have containment for it. So, 

6 basically the whole facility is going to have to have total 

7 containment anywhere where the cyanide leach solution will be 

8 used. 

9 The solution ponds which are commonly called the 

10 pregnant and the barren pond will be double lined. So, they 

]] wjll have two synthetjc liners wjth a leak detection system 

12 in between the two liner systems. Then a 12-inch pipe will 

]3 come d0wn the side of the ponds, booted through the crest 

14 elevation of the pond down to a sump at the bottom, and so 

]5 they wjll be able to access in between these two liners to 

16 monitor to see if that liner is leaking. 

17 And the waste prod.uct that wi 1 1 be generated at this 

18 facility, they are going to load the ore on to a pad, leach 

19 it depending on their recovery times anywhere from a week to 

20 several months. Once they have recovered all the precious 

21 metal from the ore, then they are going to neutralize it 

22 .. using probably .the standard hydrochloride neutralization 
i' 

23 method . And then they will have to test this ore before they 

24 can take it off the pad to make sure it doesn't still contain 

25 

i 
I 

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

10 
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1 their neutralization process up until their tests come back 

2 showing that there is no cyanjde Jeft in the ore before it 

3 can be unloaded. 

4 The spent ore which has been neutralized to show 

5 that there is no cyanide in it will be then stacked on top of 

6 a compacted clay liner spent ore disposal area, and this clay 

7 li ner will be a minimum of two 'feet thick. 

8 The entire facility shall be protected from a 100 

9 i year/24 hour storm water event by a series of surface water 

10 diversion devices constructed to prevent any runoff from 

11 entering the processing site, and all the lined areas within 

12 the facility shall be capable of containing a 100 year/24 

13 I ' 
i ; hour storm water event . In case anybody wants to know, 
i 
j : 

14 that's about three and a quarter inches in this area. 

15 All the employees that will be working at the site 
ii 

16 
;, 

shall be required to attend a cyanide safety and first-aid 

17 seminar offered by the state mine inspector's office. 

18 As far as monitoring for the facility, the facility 

19 will be required to do daily leach solution monitoring which 
I 
ii 

20 is mainly a water balance record which is going to show how 

21 I: much water they add to the system and how much chemicals and 
I , 

" 
" 22 i : so forth they are adding to the system. Then they will be 

23 
I; 
I required to do weekly monitoring on their leak detection 
i· 

24 ! devices for the ponds, and also as I mentioned earlier, they 

25 will have a leak detec t ion system underneath the leach pad 

11 
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1 itself. 

2 They will also be requjred to continuously monitor 

3 their neutralized tailings before they can be unloaded off of 

4 the pad into the spent ore disposal area. 

5 Groundwater quality monitoring shall be required as 

6 Roger mentioned by the one new well they are putting in as 

7 well as two additional passive monitoring wells which will be 

8 required to be installed within the first year of operation. 

9 So, as far as what they will have to submit to the 

]() Department so we can keep up with their monjtoring, they will 

11 have to submit all construction testing results. They are 

12 required tel dCI compac:t.ion/dens.ity testing for all the.ir clay 

13 liners. They have to do field seaming tests when they 

14 install the liners. They have to go along with the air lance 

15 and test every .inch of the seam as well as they have to do 

16 destructive testing every 700 feet where they actually go in 

17 and cut a piece of the seam out and use these ASTM standard 

18 test methods to see if the seams are being adequately sealed. 

19 And they will also have to on a quarterly basis give us the 

20 construction status of the facility operations. 

21 I They will have to do their daily leak solution 

22 !, moni toring I their weekly leak detection moni toring on the 

23 ponds and on the pad, their continuous neutralized tailings 

24 monitoring and their quarterly ground~ate~ monito~ing. Ar.d 

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

]2 

!1n'1 
U~U M,,. H r.EPO'''''G SEPVIC"i " ,( 

000037 

! 
I 
I 
I 



1 submitted to the Department. 

2 Go.'ing to the 7" 'ost-c:Josure pJan. once they dCJ finish 

3 up with their leaching operation. they will be required to 

4 submit a post-closure plan to the Department a minimum of ]H() 

5 days prior to abandonment of the facility. Also in this 

6 post-closure plan. we have some minimum requirements that 

7 they will have to address in their post-closure plan. 

8 And thatls about all I have tonight. Thank you. 

9 THE HEARING OFFICER: . I have received the following 

]0 
"( ~ ? ill.-

speaker slips. Gahe Brptt. Rill Brett : Frank Chadwick. 

1 1 
. ~ rv {)f.u ""' (91Y 6 u.. Rodney Bell. Dick Pp.terson. Judy Heiser. Ken Hays. Jay Muyes 

12 and John Bronson. 

13 Are there any others? 

14 

15 

(Short pause.) 

D~ ~ 
And Mike Gregory.~t~ THE HEARING OFFICER: 

] 6 Everyone who wi~:;hp.s to speak wil] be allowed to do 

17 so . Although everyone may speak. please try to avoid 

] A repp~.it:ion. Never hesitate to express your support or 

19 opposition to earllet· ~t3tements. All we ask is that you not 

20 reiterate entire statements made by the p~eceding speake~s. 

21 i Please confine your comments to this permit only. 

22 " !! We may interrupt you with questions while you are 

23 talking. Do not interpret an interruption as a criticism of 

24 your comn:ents. It is the only way we have to clarify your 

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

13 
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1 The fail-safe systems that are built into this are 

2 much much more expensive than they w~re at the tim~ t hat the 

3 problems many of you have complained about historically here 

4 ' were created. And we don't deny that were problems created 

5 in the past, and they were created by our predecessors. And 

6 I the Department and the state did not have the level of 

7 standards at that time that perhaps they should have had; but 

8 they have been on us like flees on a dog with their new 

9 standards and they are going to continue to be that way with 

10 us . And we don't complain about that; that's the way it 

11 should be. You need to be protected ~nd ynu will be 

12 protected under this new facjJjty, and the insinuations that 

13 somehow we ought to be responsible for what has been an 

14 historir.aJ problem here s .imply aren't correct . 

15 It takes a lot of money. There have been over $2 

16 million sperJt at that site s.incE' I stood here two years ago 

17 in a h e aring to talk about the first perm i t. That's a lot of 

18 mOTley that the state dieln ' t have to put .into .it, the citizens 

19 of this town didn't have to put into it , and some of that 

20 money at least went to employ some of you assisting in that. 

21 and a significant expenditure and the best available 

22 technology has been used to accomplish what has been 

23 accomplished there . 

25 cleaned up 90 , 000 yards of material. Other testing indicates 

:1:::-, i Ii I: 
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1 that that excavation was complete and satisfactory and that 

2 there remains no cyanjde laden materials in those old pond 

3 sites. 

4 The state as Mr. Kennett points out had some 

5 question about two or three plots in that entire grid of 

6 ponds, and we intend to continue testing those and continue 

7 excavating if it has to b~ done to properly be sure that that 

8 is completely cleaned up. 

9 The wells have had high nitrate levels here forever. 

10 since they were drilled. Mr. Brett mentioned the high 

1 1 nitrates in the city well. Those were there when the well 

1? was first drilled. The city of Tombstone used to put raw 

13 sewage down into mining shafts. It doesn't do that any more. 

14 We have learned a lot over the last 30 years, but we are all 

15 enduring some of th@ consequences of what was don~ a long. 

16 long time ago. 1t's not fair or even sensible to assume that 

17 new operations are going to do the same things. We have come 

HI a long ways. 

19 Mr. Larson mentjoned BADeT technologjes. Even 

20 though the law is not official yet that requires BADCT 

21 te~hnologYI BADCT technology is used in the proposed 

22 operation, in the proposed design of it and it will be 

23 followed and it will be requjred; and any questions that you 

2? _& 

25 facility or how it will be operated, we are open. We are 
; -

_ i 
23 _. -

:: 
j : 
!, 
i ' 
I ' 

i: 
Ii 
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" 
~ : 

,. 

1 open to review, discussion. We hide nothing from anybody 
, ,. 

2 I ; about either this operation or what we have done in the past; 

3 and I stand here two years after the first time I was down 
" 
" ! 

4 :, here prbud of what has been accomplished. It's taken one 

" 

5 ;; company under, and we have got some more folks now that are 
:' 

6 , 
" ii 

willing to put some more money into this thing because they 

7 
,. 

believe in it and they are going to make it work. And we now 

S ;; have a program to do it. 

9 
:! :: 
,! 

I congratulate the state for the effort it has made. 
!, 

10 
Ii 
1\ 

And I have to work with them on a daily basis and they make 

11 i 
i' 
I; 

life miserable for me once in a while doing their job.. They 

12 
II 
'i I; don't have all the answers all the time and neither do we, 

13 II 
II 

but they do the best they can do; and that's what we have 

14 I ~ them for, and I am glad that they are there. They are trying 
I' 

15 I I ." I: 
to protect you. 

16 Ii 
,I This permit should be granted. It is 
I: 

17 I ' 
" 

technologically sound. It makes good economic sense. It 
" ji 

18 i: makes good environmental sense. And I can guarantee you that 
, 

19 ,. , when this operation is in operation and the revenues are 
i: 

20 I' coming from it. what you will see up there at the old site is 

21 I' 
!, something that you can be proud of as a city and not the 
,. 
I ' 

22 i' 

" 
situation that existed there three or four years ago. 

i , 

23 '. Thank you . 

? A 
I ' 

_ ":r 
" .. _, .. 
;; --, 11-:--: ~ .~ -== .. -- - - - -. ~ . 

I , 
25 I 30hn Bronson. 

i '.' i i 

I 
24 -.. , 

I' I 

I 
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FROM THE FLOOR: He left. 

2 THE HEARING OFFICER: Okay. Michae] Gregory. 

3 MR. GREGORY: My name is Michael Gregory, and I 

4 don't have any particular problem with the parts of the pl~n 

5 that have been written into the permit now, There are some 

6 things that I think should be added to adequately protect th€> 

7 environment and especially protect the people in town from 

8 accjdents that might happen, 

9 It seems to me that we are dealing with some 

JO hazardous rna t er j al shere, and under severa] laws tha tare rl()1 

1 1 truly effective in the state of Arizona could be monitored 

] 7. and d~aJt with C:I ljttlE~ mort" adpC]uatE']Y than they are in ttli!: 

13 permit. And I think the permit ought to anticipate the law 

14 and thE~ reg~lClt:ions tIwt ar(' comin£! down the line and write 

15 them into th~ permit ~~ this point. 

H, ! won't try to get jnto all of thesp rjght now. I 

17 will submit som~ written comments later. Hopefully, I will 

18 have tim€' to do that, Let mp just mentjon a C01.1p}(· of them 

19 now, though , 

20 ~l~st at a21, en the fi~st page cf t~e ~e~rr:i~ and 

21 later on when it says that the life of the permit will be for 

22 the life of the facility, I think that that is not quite 
I 

23 " right . r think that no facility should be permitted 

~ ~ 
..;. -. 

25 reviewed periodically: and! would strongly recommend that 
I 

25 

DDQ M,I ,' , TI REPORTING SfRVIC£ INC 

000042 



1 

2 

3 

4 

5 

6 

7 

8 

9 

]0 

1 1 

] '.' , . 

13 

14 

1 .'5 

](; 
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18 
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20 
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22 

23 

2~ 

25 

--

this permit especially not be allowed a life of more than 

fivE' y ears at which time it ought to be reviewed and ought tel 

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 tIle 

new regulations; and since the facility is already planning 

to institute BADCT and some of the other aquifer protectioll 

permit requirements, that should not be a hardship of any 
~ ; 

kind. 

So , I think we ought ttl requir'? that five YE'ar 

aquifer permit renewal rather than automatically extending 

the grclundw.!ter permit for the life of the facility. 

Second, under the monitoring, the way the permit is 

wr.:i t t ex! nov,' , and I understand tid sis part of the un(]e'rgro\1T;!J 

water protection permit system, we are not n~.'3. 11y ...;\ . .H1Cern~.j 

with doing anything in the way of re!':ponse to a problem until 

the problem has already happened. Under the groundwater 

protection permit system you rea .1.1y havE:' to pollute the' VJcj1f ' ]' 

first and the n y ou r e act to that . 

Well, that seems a little silly. Under the new 
,. " 
....... O"\\ .. ~i 

regulations under the environmental hauli~' 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 

ought to be within this permit, too. We ought to be doing 

2f, 

000043 



1 monitoring in other words not just on the groundwater and on 

2 the leachate materials themselves, but we have to be dcdng 

3 some subsoil monitoring both for baseline and on a periodic 

4 basis. 

5 . I would recommend that you put that kind of monthly 

6 assessment and quarterly reporting in for soils just as you 

7 do for water, leachate solution and so forth. 

8 My main concern is with the contingency plan and 

9 closure plans as written into the permit. The conting(;!ncy 

10 plan it seems to me should include not only spills and water 

] 1 c()rJt~minClti(l!l, tl'iClt i:;.; groundwater contamination, but shoulci 

12 also include soils as I was mentioning; and the contingency 

13 plan should be written as part of this permit, not depend 

14 upon an accident to happen first. The way the permit is 

wr.itten no..,.,', thE'r(' is no contingency plan T"P(lu:ired untLI an 

16 accident has already occurred, at which point the contingency 

]7 would have to be written within 30 day!:: as I read the' p~·rmjt. _ 

18 If I'm wrong, I stand corrected if you can correct me, but I 

think that's what the permit says. If that j~-; so, I think it 

20 should be corrected. A contingency plan should be in place 

21 as part of this permit written into it before the permit is 

22 granted. 

23 And as part of that contingency plan I would suggest 

25 required jf this were another kind of facility besides a mine. 

i 
I 
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1 Any other facility in the county except mining and one or two 

2 others is required under the community right to know the law 

3 which passed the state last year to do certain kinds of 

4 reporting and certain kinds of contingency response for 

5 hazardous materials accidents, and I think that we ought to 

6 include that as part of this permit. 

7 For instance, we will be transporting raw materials 

8 that are hazardous as well as certain kinds of ore bodies and 

9 so forth that contain hazardous materials. The 

10 transportation routes which those material~:; will he going 

J1 . o~er should be identified and the possible danger zones or 

12 what they call vulnerability zones aloTlg thm;e route!; should 

13 also be identified, and a plan for evacuating people if 

14 nE'C'€'ssary shoul d hp j n pI ace as part of thi~; permi t . 

15 Cyanide, of course, can spread quite far in thl? air 

J6 with some pretty nasty effects on thE' people who have to 

17 breath it or end up getting in touch with it in other ways. 

J tl ThE' amounts of materials being transported and thE' 

19 frequencies with they which they are being transported should 

20 be identified. Also, potential entry points into the 

21 drinking water supply should be identified and protection 

22 response techniques or methods identified in the permit. 

23 Also, there should be written into the permit a plan 

24 ~2.rnirl C -,o .--1.e:a f""\~ ;..' -"';::- _.. -- =.,...., =-,..';~g.,..."" - .... --.--~- .. \,. Eow a::-e we ~oir:g to let 

25 people know that they have to get out of there real quick. 
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1 That's not in the permit right now. There are no standard 

2 procedures in place for that. The C(lUTl t Y is now workj ng on 

3 writing procedures of that sort but they are not in place yet. 

4 They ought to .be in place in this permit, including things 

5 like who do you notify in the Fire Department, in the 

6 Marshal's Department. Do you call DPS and get their 
I · 
i. 
I ' 

7 hazardous materials team down here and so forth. All thosp 

8 numbers should be in the permjt, and essentially a ~~fsti 

9 plan is what I'm talking about should be in place as part of 

1(1 the contjngenr:y. There arE' other p(Jjnt~~ ill t.hE> contingency 

11 plan that r will submit in writing later. 

J ? The way 

13 the permit is written right now. recordkeeping is to be kept 

14 onJy for threr y~ars. The Ijfe of the per~jt 18 for the Jjf8 

15 of the facility ar:cording ~o the permit and recordkeepiny is 

Hi only three ye~rs. I tfjj nk tha t the recordkeepj n~l a 1 s() shew) J d 

17 be for the life of the f,'1cility and possibly the permit 

]8 should only be three years. 

19 The permit talks about a closure plan. It doesn't 

20 require that the closure plan be written. Several 

21 regulations are under way on the federal level that will 

22 require closure plans to be part of the permitting system. 

23 Those are. again. net in place yet. We expect them in place 

25 put a closure plan into this permit. not wait until 180 days 
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1 before the company may want to leave town to tell us what's 

2 gcdng to happen with aJI those hazordous materials O\)1 thf'l'£-' 

3 after they are gone. 

4 Also I think the permit should identify the 

5 difference between permanent closure and temporary closure. 

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

7 And the last point I would like to make is about 

8 transfers. The permit aJJows transfer of the title of the 

9 permit and that's tine; but if there is a transfer, it seems 

]0 to mE" that would also be an appropriate time to require that 

11 the aquifer protection permit come into play and that the 

J 2 groundwatpT' pr(ltection permj t be drcpped. Thank you. 

13 THE HEARING OFFICER: Thank you, Mr. Gregory. 

14 Has Mr. Bronson returned? 

15 FROM THE FLOOR: No. 

j f, THE HEARING OFFICER: All right. Thank you. 

17 I have received one more speaker slip. I cannot · 

pronounce the Jast name, I'm sorry. Ernje? 

MR. ESCAPULE: Escapule. 

20 THE HEARING OFFICER: I'm sorry, again? 

21 MR. ESCA?ULE: Ernie Escapule. 

22 THE HEARING OFFICER: All right. Can I have you 

23 come to the microphone, sir? 

25 

.. . 

followed this line of work for all my life, and particularly 
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1 in recovery of precious metals from the earth to even to 

2 refining them by chemicals. 

3 The one thing that r do recall is that all of these 

4 things are constantly monitored, are constantly worked with 

5 particular divisions of the departments that have these laws 

6 to protect us alJ. And my Jatest work in this line was with 

7 the Maricopa County Landfill Department in doing the 

8 metallurgy on liquids coming into the landfill, and th~y were 

9 monitored, they were checked closely. But in my travels I 

10 havE' learned that WE:; thE' people arE' mainly responsiblf' for 

1 1 these actions. The finger gets pointed at he who is trying 

12 to do something, but w~ who are washjng our car, we are throw 

13 these chemicals out from a wash pale or we who wash parts of 

14 anythi ng that is greasy or d j rty, we thrm .... it on tbE' grcn.mc1. 

15 These things, these liquids evaporate. The 

J6 chemicals are laying there yet, and they will lay there until 

17 the rain comes; and when the rain comes, the water takes it 

J8 down a water course to our water tabJes that is getting a 

19 cO:1centrotion of number one is oil. You're taking a lot of 

20 oil into the ground from natural plants. from automobiles, 

21 , from batteries, cars washed off, washing the battery area off. 

22 There are just all these good things that are concentrating 

23 that each and everyone of us individuals do, throwing stuff 

, . 
c..!_ 

25 i contributing to our water problems. 

. 31 ., . 

DOD M,FAIf If'ORTING SfRVICE INC 

000048 



1 So, I don't think that it should all be . pointed at 

2 one individual or one outstanding action of the area that is 

3 trying to progress and help everybody that should be packing 

4 the brunt of it. I think we should all be looking at the 

5 laws and rules and regulations and clean up our own act. 

6 I want to thank you very much. 

7 THE HEARING OFFICER: Thank you, Mr. Escapule. 

8 Are there any other speaker slips at this time? 

9 (No response.) 

1() THE HEARING OFFICER: I would like to remind you aLi 

11 to please sign the sign-in sheet as you came in. I urge you 

J2 CtgClirl to subrrdt written commf'Tit!-:. Wl' vd.l.l a~r:ept c:ommE~r!t~: 

13 received by 5:00 p.m. December the 22nd, 1988. You may mail 

] 4 or hand -Ol? 1 i vel" them to Ro£Wr }:('nnct t, Depa :-tmerl t of 

1 .:; E n v~ i ron In en t co. 1 Qua 1 i t y, Wa t e r Per m j t sUn it, 2 005 No}' the en t raJ , 

J fi Suite 202, Phoenix 85004. Any telpphone inqujrie~: may be 

17 directed to Mr. Kennett at 257-2270. 

Thank you for attf'nding th(' hearing this E''.'enj!t~:. 

19 Your interest is greatly appreciated. 

20 The time is 7:59, 15th day of December, 1968. 

21 public hearing is now adjourned . 
. 

22 We will now open the floor for any questions that 

23 you may have that concern technical issues only. 

25 (No response.) 
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THE HEARING OFFICER : Okay. Thank you for coming. 

(The hearjng was concluded at 8:00 p.m thjs dat~. 

December 15. 1988.) 
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1 STATE OF ARIZONA 
SS: 

2 COUNTY OF MARICOPA 

3 

4 

5 

6 

7 

, 
I ' 

i: 

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, Sta~p of Arizona; that all 

8 proceedings had upon the taking of said hearing were taken 
i! 
I; 

9 :. down by me in shorthand and thereafter reduced to writing 
iI 
I . 

10 , under my direction; and that the foregoing Pages 1 through 
i! 

11 33, inclusive, contain a full, true and correct transcript of 
o. 

i' 
12 . 1 said shorthand record, all done to the best of my skill and 

13 i: ability. 
I . 

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

15 December, 1988. 

Hi 

17 

IB 

19 

20 My Ccmffiission Expires: 

21 February 25, 1991. 

22 

23 

25 

' " '. I 'iJ6 I~:. .j"v·yttl;./yn~" b/ 
PAUL H. ' LANDSMAN. RPR 

Nota!"y Pub2i-::: 
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CCM1ENrAroR 'A: l-f). Gl\BE BRE:I"l' (ORAL CXM-1ENl') 

Corrrrent 1: There are high nitrate and rrercury levels in ~ll #2, and how many 
rrore years do ~ have to go before ~ can have that cleaned up? 
I don't care where it comes frame 

Response: The steps ADEQ has required up to this point have resulted in the 
rerroval of the source of <...--yanide contamination (contaminated soil), 
of ~ll #2 and contim.18d purrping so that the present level of cyanide 
is below the groundwater quality standard. 

This pennit conta.ins a compliance schedule section which requires 
the pennittee to perfonn a hydrogeologic assessrrent of the 
groundwater and assure ADEQ that nitrate and rrercury contamination 
will be contained and/or reduced on site. Additional rronitor ~lls 
will be drilled to establish that compliance with Aquifer Water 
Quality Standards will be na.inta.ined at the property boundary . 
The pennit shall require continued purrping of ~ll #2 which will 
contain the contamination. 

If the presence of rrercury is a natural occurance, state law ~ 
prohibits ADEQ from requiring an entity to clean it up ~ Ho~ver , 
n0 further degradation is allo~d. 

Comrent 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 allo~d 
access to ~ll #3. Furthennore, ~ll #3 will be included in the 
overall hydrogeologic assessrrent. 

~R B: MR. BILL BRE'IT (ORAL CCM1ENr) 

Corment 1: 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 ~ll cleaned up after six years. 

Response: Under envirorurental law, the landowner is autcxn:l.tically responsible * 
for carpliance with water quality standards and requirerrents of 
any permits issued to his lessees. 

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

One of the early lab reports (1984), of contamination of ~ll #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 requirerrents. 
The level of nitrate has increased in this ~ll, and elevated rrercury 
levels have been consistently present since the earliest data for 

, ~ll #2. As stated -in the response · to conrrent - A.l, this permit 
will require a hydrogeologic assessrrent which will address the 
nitrate arid mercury situation. 
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Corrrrent 2: Another thing \'.B have got to worry about is City \'.Bll No.1. We 
are high on nitrates. The limit on nitrates is 10. That's the 
norm. Now, in Tombstone \'.B have been fluctuating, different levels. 
We are up to 8 somthing now. Now, 10 could be a norm for a standard 
healthy person. 

Response: The history of high nitrate in · City ~ll #1 predates the 
contamination of TEl ~ll #2 and is related to sewage disposal 
practices within the City. Even during the 1970's, concentrations 
of nitrate \'.Bre in excess of II mg/l. EPA has set the maximum 
contaminant level at 10 mg/l which has been determined · safe for 
the total population. 

<XM1ENTNroR C: MR. BRIAN CliAIMICK (ORAL CCM1ENI') 

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

Response: The Cepartrrent has received the petition and it has been docurrented 
in the facility file. 

CCM-1ENrATOR D: MR. IDOOEY BELL (ORAL cx:M-1ENl') 

Corrment: I have not heard really anythirlg that would be detrirrental to PBR 
coming in here and providing a lot of us with errployrrent and work 
that \'.B need very badly around this area. 

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

Response: The Cepartrrent has revie\'.Bd the design of the leaching system and 
gives its approval by issuance of this permit. The pennittee nrust 
canply with the permit requirerrents. Failure to do so could result 
in various enforcerrent actions or penalties. 

ca-t1ENI'NroR E: MR. DICK PETERSON (ORAL <XM1ENT) 

Corrrrent: 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. 

Response: Your corrrrent is noted. 
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CCM-1ENI'AroR F: M:). JUDy HEISER (ORAL c:cM1FNI') 

Comrent: It sounds to rre like the state is rronitoring PBR I 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 It see how they 
can possibly hurt our groundwaters. 

Response: Refer to the response to ccmrent D. 

CCM1ENI'KroR G: MR. KEN HAYS (ORAL <XM1ENI') 

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

Response: Your comrent is noted. 

CCM-1ENI'AroR H: MR. JAY MJYES (ORAL CCJwt1ENI') 

COrrtrent: (Mr. Moyes surrmarizes 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 environrrental sense. 
And I can guarantee you that when this operation is in operation 
and. the revenues are coming fran it, what you will see up there 
at the old site is sarething that you can be proud of as a city 
and not the situation that existed there three or four years ago. 

Response: Your comrent is noted. 

CCM-1ENI'AroR I: MR. MICHAEL GREroRY (ORAL & WRITI'EN CCM1EN.rS) 

Comrent 1: It seems to rre that we are dealing with serre hazardous ma.terials 
here, and under several laws that are not truly effective in the 
state of Arizona could be rronitored and dealt with a little rrore 
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. 

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

Corrrrent 2: I think that no facility should be permitted autorratically for life, 
but that a permit ought to be reviewed periodically; and I would 
strongly recomrend 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: First, compliance with pennit conditions will be revie~d on a 
quarterly basis in conjuction with the quarterly interpretative 
report. 

Corrrrent 3: 

Response: 

Corrrrent 4: 

Response: 

Corrrrent 5: 

Response: 

Corrrrent 6 : 

Second, ~ feel that based on t he 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 pennit duration. 

Finally, this pennit will be revie~d for compliance with the new 
Aquifer Protection Pennits regulations after their certification. 

Under the groundwater protection pennit system you really have to 
pollute the water first and then you react to that. I would . 
recorrrrend 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 rraintain 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 rray be taken to evaluate the extent 
of the problem. Those steps rray 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 pennit. A contingency plan should be in place as part of this 
pennit written into it before the pennit is granted. 

There are some specific contingency requirerrents 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 errergency situations and allow the permittee to contact 
the Cepartment to determine corrective actions for other, less 
critical occurances. 

We will be transporting raw rraterials that are hazardous. The 
transportation routes which those rraterials 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 pennit. Essentially a safety 
plan i s 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 recordkeepmg also 
should be for the life of the facility and possibly the pennit should 
only be three years. 
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Response: R9-20-21S.B, requires record retention for a period of at least 
three years from the date of a given semple. The I:'epartrrent will 
keep monitor reports beyond the lifetine of the facility, or at 
least until post-closure requirerrents have been fulfilled to the 
Department's satisfaction. 

Corrrrent 7: The permit doesn't require that the closure plan be written. I 
would recorrrrend that ~ put a closure plan into this permit, not 
wait until 180 days before the corrpany may want t ,o leave town. 

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

Comrent 8: Also I think the permit should identify the difference bet~en 
perrranent closure and temporary closure. It doesn't have any such 
definition at the present tine. 

Response: There is currently no 
closure. If a facility 
must be adhered to. 
regulations addresses the 

regulatory prOV1Slon governing temporary 
temporarily closes, all pennit conditions 
The proposed Aquifer Protection Permit 

concept of temporary closure. 

Corrrrent 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 rre 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 Departrrent will do this with all transfers of Groundwater 
Protection Permits after the APP rules are certified. 

Corrrrent 10: A.l. Containrrent - I presurre that the tenn pollutants as used here 
refers to statutory definitions of pollution, but since the tenn 
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 Eirergency Planning and 
Comnunity Right-to-know process, and require listing of rraximum 
potential amounts of all hazardous rreterials to be used, stored, 
processed, etc. 

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

The features you rrention are part of the RCRA regulatory progr-am, 
not the Groundwater Protection progr-am. 

Corment 11:' 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 staterrents of what careful handling is rreant to 
accorrplish. 000056 



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

Corrrrent 12: Suggest quantifying arrount of neutralizing rraterial in terms of 
amount of cyanide on-site. 

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

Corrrrent 13: 6. M:x:iification - Insert proposed before the term rrodifica,tion. 
It should not be automa.tically assurred (or autorratic in fact) that 
rrodifications will be acceptable to the ~partrrent. 

Response: The nature of the 
proposal to rrodify. 

phrase "advanced written notice" 
The current language is adequate. 

Comment 14: Suggest monthly monitoring for prirrary constituents. 

indicates a 

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

Corment 15: A rronitoring 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 
rerroval to the disposal area. 

Comment 16: Air monitoring should be included since airborne contaminants have 
potential for entering wells. 

Response: Aside from the limitations of placing air quality requirerrents in 
a water quality pennit, we do not agr:ee that these occurances are 
valid threats. 

COvt1ENrATOR J: MR. ERNIE E9::APULE (ORAL <XM1ENl') 

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 Departrrents that have these laws to protect us all. But 
in my travels I have learned that we the people are rrainly 
responsible for these actions. The finger gets pointed at he who 
is trying to do sorrething, but there are rrany things that we are 
all contributing to our water problems. I think we should all be 
looking at the laws and rules and regulations and clean up our own 
act. 

Response: Your comment is noted. 
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6ttJtjJjl/ G,txJ20-o2. GROU' 
Perm . 

A;ER QUALITY PROTECTION 
Nu. G~·092.0-": 02 '.' 

. ~l@~UWl[~ 
STATE OF ARIZONA 

GROUNDWATER QUALITY PROTECTION 

JAN 2 6 1989 

ADEQ·OWQ 
PER~~PUANCE SECTION 

PART I. 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~; 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: 

Facil ity Name: 

Grand Central Leaching 

Land Owner: 

Tombstone Development Co. 

Lessee/Operator: 

PBR Minerals, Inc. · 
950 Skyline Drive 
P. O. 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, II, III and IV of this Permit, and the Groundwater 
Quality Standards and Aquifer Water Quality Standards are not violated 
(PART V). 

J. Michael AshWorth 
President 
PBR Minerals, Inc. 

Signed this ,)~J~ day of 

R ald L. Mi1ler, Ph.D. 
ssistant Director 

Arizona Department of Environmental Quality 

Signed thi s to t:b.day of 

jo,F\Uo.('"'j 19 ~ 
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PART II. SPECIFIC CONDITIONS (R9-20-208.C.) 

A. Containment/Disposal Requirements 

1. Containment 

Page of 29 
GROU" ATER QUALITY PROTECTION 
Permit No. G-0020-02 

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 lined 
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 facil ity 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 HOPE pipe 
running along the toe of the berms. The entire pad will 
be graded from southeast to the northwest. 

The leach pad shall be lined with a flexible synthetic 
membrane which wil~ be p~ace~ over a compacted c1ay 
subliner. The compacted clay subliner shall have a 
minimum thickness of two (2)-fe:t anc shall be compacted 
to a minimum of 95 percent of maximum density as 
determined by ASTM 0698 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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each lift 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 leak detection/collection system shall 
consist of four (4)"fer'fbra~te>d""'fwo·" T'2) :: ilkh' · HDPE pipes 
'bedded in sand and gravel fill ed trenches running beneath 
the toe of the segment berms on the south side of the 
berms. The HOPE 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. All field seams shall 
be tested by the Air Lance Method. Destructive shear and 
peel test (ASTM 04545 6.1.2. and 6.1.1.) shall be 
performed by an independent testing laboratory on field 
seaming every 500 1 ineal feet of seami'ng. The authorized 
installation contractor or the field service 
representative shall provide written certification that 
states installation of the liner 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. 

c. Solution Storage Ponds with Leak Detection/Collection 

solution from the leach pad to the pregnant pond shall be 
located in a 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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Sdme iJrot e c~ior. o.S 1 ' !:.Ct u ~ied for ~edch so hti on piping . 
All pipes t ransporti ng 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 liner 
with a minimum thickness of 3D-mil; underneath the 
primary liner shall be a geotextile drainage net for the 
leak 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 liner and 
the flexible membrane underliner. A 12-inch HOPE 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. 

d. 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. 

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 line~ 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 0698 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. 

f. 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. All 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 (I)-foot freeboad. Only during precipitation 
events can the one (I)-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 liner of a flexible 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 
so1ution ponds to exceed t he one (I )-foot freeboad 
operating level. Solution collected in the storm water 
back-up pond shall be introduced back into the lea:!1ing 
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 cyanloe 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 turbing 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. All analytical 
samples shall be returned to the leaching circuit so that 
no discard of analytical samples are to the land surface 
or subsurface. 

2. 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 =ss~ci=ted with toilet 
flushing, food preparation, laundry faci1ities and 
personal hygiene. 

b. No commercial oDerations util izing hazardous materials or 
creating hazardous wastes shall dispose of such materials 
into these systems. 

Operational ?ra:tices 

a. TEl Well #2 shall be pumped as continuously 2S is 
practicable. Any mechanical down-time shall be minimized 
by expeditious repairs. This well shall be util ized as 
the main source for the facility's water supply to 
encourage conti nual pumpi ng. 
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b. Adequate superV1Slon 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. 

4. 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. 

5. 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/l. 

6. Modification 

This permit is issued coritingent upon the above conditions. 
The permittee shall give gO-days advance, written notice to 
the Department of any modification to the above facility. 

7. 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 facil ity may have to comply. 

B. Monitoring Reguirements, 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 
baiance record shali include: The amount of fresh water 
added to the leaching circuit, the amount of chemicals 
(~,,--,',le ' l'm- ~t_('\U) -dAed "'- ""'e ' --c'''';ng -:r-u:" --,I \~Jall \.I. , • II =, l,aVII Q "" .... \J ""II I ca ill \..1 L. I""', ailU 

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 1n PART 
II.A.I.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 II.C.) for action to be 
taken if free cyanide is detected in excess of 0.20 mg/l. 

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 04374 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. All 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 04374 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 
neutraliza t ion efforts shall continue until the level in 
the pad segment to be unloaded contains less than 0.45 

( \ r-~/I,- W~I"\ _ . .. " ... .;,.l: ,\J .,.~ , ,,~ ,,1""\.,/ ~ j ~ • • • --. 

~~}l !l~ritten records of all neutralized spent ore sampling 
~'1' '* locations and analytical results shall be kept by the 

)v perm i ttee and sh all be tabularized and submitted to the 
Department on a quarterly basis. 

'11 , 0· 1· d. 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 
compl ete at 1 east three ,(3) rounds of ambi ent groundwater 
monitoring. Enforceabl e Maximum Groundwater L imi ts (MGL) 
and Alert Levels shall be based on ambient groundwater 
qual ity. MG~_s_3re_._ equal _ to MCLs except in cases where 
a.'1!..bJ ent groundwater qual i ty exceeds· a MCl • . I n such a 
case the highest ambient groundwater quality observed for 
the consti~uent 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 limit shall be regarded as one-half the 
detection 1 imi t. Al ert Level s 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 
thi s manner exceed the MGL 's. the Alert Level sha 11 be 
set at the MGL. 

:Verificationof an .exceeded MGL...,or, .. ,verification of an 
" ... ~I"'I\' "" ...... '1 j,t ~"j', • 0'" ,;...;"(4' \ '. Of r:..,. , 

'~exceeded,; Alert'.level shall require the initiation of a 
Ico'nti n ~{ency pl an'.'· 

e. 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 

,#'1) Pumping Well 55-523032-C D(20-22)14aaa 
'._,/ 

( #2 Down Gradient Passive xxxxxxxx-C X,XXX,XXX,XXX,XXX 

#3 U~ · Gradient Passive xxxxxxxx-C x,xxx,XXx,XXx,XXX 

Constituent Freauency 

. Cyanide (total) Quarterl y 
Mercury Quar~erly 
Arseni c Qua r~erl y 
Lead Quarterly 
S 11 ver Quarterly 

·,; Nitrate (a s N) Quarterly 
pH Monthl y 
Cal ci um Monthly 
Chloride r·~onthl y 
Nagnesium Monthly 

• 

Alert Level 

Detecti on Level 
Detection Level 
Detect~ on Level 
Detection Level 
Detecti on Level 
Res erved 
Res erved 
Reserved 
Reserved 
Reserved 

MGL 

0.20 mg/l 
0.002 mg/l 
o. ~5 iiig/l 
0.05 mg/l 
0.05 mg/l 
10.0 mg/l 

N/A 
N/A 
N/A 
N/A 
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(Conti nued) 
Constituent Freguency Alert Level MGL 

Potassium Monthly Reserved N/A 
Sodium Monthly Reserved N/A 
Sul fate Monthly Reserved N/A 
Total Dissolved 

Solids j~onthl y Reserved N/A 
Zinc Monthly Reserved N/A 

The following parameters shall be recorded immediately 
before each groundwater monitoring sam~e round: 

Well 10#, Date, Time, Name of Technician 
Volume of water extracted 
Temperature of groundwater 
pH 
Specific Conductance 

f. Groundwater Monitoring Protocol 

Static water level 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 level 
be for e s am p 1 i n g . 

The ADEQ Quality Assurance Operation Plan procedures must 
be followed while sampling and transporting the samples 
to the deSignated lab. Travel blanks, equipment blanks 
and duplicates must be obtained as stated in the 
Department's QA/~C document. Chain of custody protocol 
must be fo 11 owed. Anal ysi s for all groundwater sampl i ng 
shall be performed only by laboratories certified by the 
State of Arizona, using USEPA approved methods. To 
ensure proper preservation of the samples, the receiving 
iaboratory snail be contacted prior to sampling to ensure 
that all required preservatives have been added to the 
sample containers and to ensure that all samples shall be 
delivered within the maxim~m allowable hold~ng times. 
For results to be considered accurate and valid, all 
analytical work shall meet all qual ity control standards 
specified by the Arizona Department of Health Services, 
Office of Laboratory Licensure Certification (phone 
number in PART III of permit). ~ G~oundwater sample · 
results shall be submitted on the forms supplied by the 
Department or on a form approved by the Department prior 

· to submittal. 
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2. Reporting Requirements 

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

a. Construction Testing Results 

(1) Compaction/Density Testing Results [)~ 
(2) Flexible Membrane Field Seaming Testing Results~b 

(3) Construction Status of Facil ity Operations ~. 
b. Leach Solution Monitoring 

(1) Da il y amounts of fres h water and chemi ca 1 s added 0)(. 
to the leaching circuit. 

(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. 7ailings ~eutralization Monitoring 

(1) Neutralized tail ings sam~e locations and 
a n a 1 yt i cal res u 1 t s . 

(2) The amount of neutral ized tailings removed from 
the leach pad and placed on the spent ore 
dis po sal are a . 

e. Groundwater Monitoring 

(1) Quarterly analytical results for constituents 
with MGLs. 

(2) I~onthly analytical results for constituents 
without MGls. 
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(1) If exceeding any permit 1 imit during operational 
monitoring, describe the actions taken. 

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

g. Reporti ng' Frequency 

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

Interpretative 
Assessment Report for: 

Oct, Nov, Dec 
Jan, Feb, Mar 
Apr, r~ay, J un 
Jul, Aug, Sep 

Due Date 

Feb 1 
;: MaY."" l , ' 
'",Aug L 
' Nov 1 

If, for any reason, the permittee is unable to com~y 
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 forrns and analytical results shall be 
submitted in dupl icate to the following location: 

Arizona Department of Environmental Quality 
Office of Water Quality 
Water Pollution Control Compliance Unit 
2005 N. Centr!1 Ave~~e 
Phoenix, Arizona 85004 

C. Continaency Requirements (R9-20-206.D.2.) 

1. Should any fluid be collected in any of the leak detection 
3amp1ing point3 which exceed the permit 1imit3 (?art II.A.4.) 
or should any groundwater sample exceed the permit limits 
(MGLs or Alert Levels, PART II.S.l.e.), the permittee shall 
contact the Department's Water Pollution Control Com~iance 
Unit (PART III) within 72 hours of being aware exceeding a 
permit limit. When any permit limit 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-sampl ing program to verify 
that a permit limit 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 
1 imi t. Upon approval by the Department, the contingency pl an 
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 sol uti on 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 1 each sol ution or chemical spill 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 least 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. 

2. Before permanent abandonment of the facility site, the 
permittee shall adhere to the following procedures for closure 
when util izing cyanide. 

<y7 

\ 

~ 

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!l, continue with 
next steps ("b." and "c." hypochlorite neutralization). 
If free cyanide is not detected in concentrations of 
greater than 0.2 mg/l, go to step "e.". 

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

c. Run a !% hy~Gch~or~te sQiution through the eiltire heap 
leaching system for a minimum of 48 hours. 

d. Test the rinseate for free cyanide as described in PART 
II.B.1.a. If free cyanide is detected in concentrations 
of greater than 0.2 mg/1, repeat steps "a." "b." and "c." 
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: 

Cons ti tuent 

Cyanide 
(Total and Free) 

Arseni c 
Bari um 
Cadmium 
Chromium 
Lead 
Sel eni urn 
Silver 

Limits 

10 mg/l 
5 mg/l 

100 mg!l 
1 mgj 1 
5 mg/l 
5 mg/l 
1 mg/l 
5 mgjl 

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

2. 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. 

E. Compl iance Schedul e (R9-20-219) 

'The,.',perm.i.ttee:J,sha,l,ll::.compl e.te~. a .. s},(te,", a~ s,es sment and de,v.~Jlo ,PiJi.a.:.,cl oS,uf,e 
r ~.EE~wt.9;r.l:l!.t;b e.~'i;..'eirie;d,i?a;t~'O~Btff.illB.~W.l~l~~ add res sin 9 whet h er 
'gr.oun water . qua 1,i ty:,s tandards wilL be inai ntai ned at the downgradi ent 
, ~f.o·~ ~rty ~ bO' u n da r i . .. " tMJl ~.Q~.!lY~.oJJJil~!t1if.iif:CIi~9~f~ili§~ J.;;~;.1#::m·"aHa~:iJ . 
gr,oundwater wells . shall. be ·for ,. the following constituents: N03-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 
sha l,l.; .... be performed in accordance wi th the' T-ol tl'ow; ng schedul e of 
"c om p 1 ian c e: ! '<...( .. 

The permittee shall submit reports of compl iance or noncompl iance 
with the interim requirements of the compliance schedule within 14 
d~ ys f~l ' ~w~ ~ g e!:~ 4~te~~~ ~~~e. I. 

1 '. '. I 
, ~.J(?\ 

1. Pr i or to Leach i ng Operations -:}~\ '. 

Install tne .1d6wngrad~ent puin'pin'g monitor w(, \ and collect 
three (3) roahds of ambie~t groundwater sam~es for analysis 
of constituents listed i n PART I I .S.l.e. so that MGL's and 
Alert Levels can be established prior to initiation of the 
facil ity's leaching operation. 
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2. Three (3) Months from Permit Issuance 

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

3. . , S i x (6) Months from Permi t Issuance 
I!.t\~·l" . 

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 TEl Well #2; 

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

I~ proposed locations for additional grou.ndwater monitoring 
wells (minimum of two (2)). f")')}· ~ 1 -.1 " ." ,' 

4. Nine (9) Months from Permit Issuance 

5. 

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. 

r' ' Twelve (12) Months 'from Permit Issuance -r r I l " 

?1 
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. Groundwater Field Inspection Form(s) dated -----------------------

2. Notice of Disposal dated 7-22-38 

3. Groundwater Impact Review (re above No. 2) dated 

4. Plan Review Fil e r~umber N/A 

5. Permit Application dated 8-3-88 

6. Groundwater Impact Review (re above No. 5 ) dated 

7 . Amendments to above Nos. 2, 4 and 5 dated 

8. Public Notice dated 11-14-38 
--------~~~~---------------------------

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

10. Other _____ A_D_E_Q~W_a_t_er __ P_o_l_l_u_t_io_n __ C_o_n_t_r_o_l_C_o_m~p_l_i_a_nc_e __ U_n_i_t __________ __ 

Phone No. (602) 257-5818 

ADHS Office of Laboratory Licensure Certification 

?hone j~o. (602) 255-1188 
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B. Facility Information 

1. Fa c il Hy Cont a ct Per son __ G::..:a::..:.r-,,-y~A...:.. • .....:L=-i:...;.n;..::d~r.=..oo=..:s=--_________ _ 

2. Address __________ ~9~5_0_S~ky~1_i_n~e~Dr_;_v_e ____________ _ 

P. O. Box 370 

Tombstone, Arizona 85638 

3. Emergency Telephone Number: nusiness (602) 457-2282 

Home 

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

4. Landowner of Fac;l ity Site Tombstone Development Co. 

000074 



Page of 29 
GROUNL- .. r\TER QUALITY PROTECTION 
Permit No. G-0020-02 

c. Defi nitions 

1. "Abandoned" means ·permanent cessation of facil ity 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, ma·nufacturing, 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 qual ity" 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, R9-20-20S.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, 
agriculture, industry, etc.) quantities of water to a well or 
s pri n g. 

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

7. "Areal composi te sampl e"means a set of sampl es coll ected from 
an area and combined into a sin~e sam~e. The number and 
spacing shall be representative of the qual ity of the 
accumulated material. 

8. "Compl iance Schedul e" or "Schedul e of Compl iance" means a 

:'_:-i ,,' r ~ ;:-ir~r.'~ :; a r.G "~ : ~ies f o- c O ll p ~ -; ance 1;1"; ,.h ~ ~'c: :, e r 0 '- bot h t he 
water qu ality standards l n A.A. C. Ti t le 9, Cha pt er 21 or th e 
~erm~ : iegul ::~ ior.s 1:r ; . . P-,.C. Titl e S, 

9. "Composite sample" means a combination of four (4) i ndividual 
portions obtained at equal time intervals for one (1) hour. 
The volume of each individual Dortion shall be directly 
proporti onal to the di scharge flow rate at the ti me of 
sampl ing. The sarnpl i ng period shall coincide with the period 
of ma ximum dischar ge flOW. 

10. ' "Department" means the Ari zona Department of Envi ronmental 
Qu~ ~ i ty ( ll. D~Q). 

11. "Director" means the Director of the Ar i zona Department of 
Environmental Quality or his duly autho r ized representative. 
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12. IIDischarge ll means the addition, spilling, leaking, pumping, 

pouring, emitting or dumping of any pollutant into waters of 

the State from any point source. 

13. "Discharge Impact Area" means the potential area extent of 

waste or pollutant migration as projected on the land surface 

as a resul t of a di scharge or di sposal from a faci 1 ity. 

14. "Discrete sample" means any individual sample collected in 

less than 15 minutes. 

15. "Disposal ll means the discharge, deposit~ well injection, 

dumping, spilling, leaking, or placing of any wastes or 

pollutants into or on any land or water such that groundwater 

is or may be affected. For the purposes of this Article, 

irrigation with effluent from a waste~/ater 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. 

16. "Disposal system ll means a system for disposing of wastes 

either by surface or underground methods and includes sewerage 

systems, treatment works, disposal wells and other systems. 

17. II Facil iti' means any sys tern or acti vity in whi ch or by whi ch 

disposal occurs or has occurred on either a continuous or 

intermittent basis. 

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

of fluids. 

19. "Geologic unit" means a geologic format i on, group formations 

or part of a formation. 

20. "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. 

2!. IIGroundwater Qual ity Standards" means t~e standards in ~.~.C. 

R9- 21-403. 

22. "Hazardous waste ll means a waste as defined by the Federal 

~es0urce Conserva~ion and ~ecoverj ~c~ (~.L. ;~-53C). 

23. "Hydraul ic conductivity" means a measure of the capabil ity of 

2. g~~lC'g~c '..!'"1 i t to tr=~smit = fl:Jlc. 

24. II I ndi vi dua 1 di s pos al sys tern" means a devi ce or sys tern for the 

treatment or disposal of sewage from a single housing unit or 

equi val ent. 
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25. "r~aximum Disposal Limit (MOL)" means the maximum permissible 
concentration for a contaminant in an effluent stream. 

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

27. "r~odification" means a change in the location, volume, 
co~stituent(s) or constituent concentration(s) of a disposal, 
which is described in the permit issued p'ursuant to R9-20-20B. 

28. IIOperatorll means any person who makes management deci si ons 
regarding facility operations. 

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

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

31. "Poll ute ll means to cause poll ution. 

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

33. "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 resident ial wastes. 

34. "S i te" means the area \'/here any fac il i ty is physi ca 11 y located 
or an activity is conducted, including adjacent land used in 
connection with the facility. 

35. "7reatme;'1t works" mea;'1S any pl ant or o~her works used for the 
purpose of treating, stabilizing or hOlding wastes. 

36. "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) 

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

2. A permit may be modified ~r terminated pursuant to R9-20-221. 

3. The owner or operator of the facility may request that a 
permit be issued for a duration that is less than the full 
all oI'Jabl e term. 

B. Permit Rights (R9-20-214) 

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

2. 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 laws or regulations. 

C. 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. 

2. The permittee shall retain records or have access to all 
~Jn~toring informat~on for a per~od of at ;eost three (3) 
years from the date of tne sampi e or measurement. Tn; 5 peri od 
may be extended by written request of the Department at any 
time. Copi es of records shall be furni shed to the Department 
upon w~;tten ~eq~est. 

a. Records of monitoring information shall include but are 
not limited to the following: 

(1) The date, time, exact place and name of 
~r1:~vi:t.::l(s) 'r'/~~ ~e;7:~-=~ :,~ sa~;:l~~; 
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. Moni toring resul ts shall be reported at interval s 
specified in the permit . 

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

3. Information submittp.d 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 
subrni ttal shall be documented. 

D. Reporting Requirements (R9-20-216) 

1. The permittee shall give gO-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. 

2. 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 
time(s), and the anticipated time period during which the 
noncompliance is expected to conti nue if it has not been 
completely corrected; 

c. action ta ken or pianned to reduce, e~ iminate and prevent 
reoccurrence of the noncompl i ance. I f a ppl i ca bl e, such 
action shall be in accordance with an approved 
contingency olan; 

d. monitoring or other i nformation which indicates that any 
was~e or pollu~ant may cause an endangerment to an 
a qL.i i fe:-; arl ~ 

o '1o'::o !l'! pl-i =. r :e w, :1) =- perrr. i t :0'1d i t i (11'1 or mal functi on of 
the disposal system which may cause fluid migr ~tion into 
or between aqui1ers. 
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3. The Department shall be notified in writing at least 180 days 
prior to abandonment of the facil ity. 

a. The permittee may be required to submit a detailed post
closure ~an to the Department for approval which shall 
descri be what the physi cal conditi on of the fac il ity 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 he 
im~emented to ensure post-closure activities 
wi 11 not vi 01 ate groundwater qual i ty 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 responsi bil ities 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 facil ity 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 co~pliance 
wi~h ~ h5ssregu13ticns or wa~e~ quality standards, or 
verifying information submitted in a i-iotice of iJisposai .ir 
permit appl ication, or documented in a permit including any 
permit conditions. 

2. The Department may: 

a. Obtain sam~es of wastes or pollutants; 

b. analyze or cause to be analyzed any samples elther on 
s~te or at another l ocat;o~; 

c. take photographs of waste and equi pment processes and 
conditions at the sjte; or 
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d. inspect and copy any pertinent records, reports, 
information and test results. 

3. 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 facil ity 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. 

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

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

G. Permit Conditions (R9-20-220) 

1. Duty to Mitigate 

The permittee shall take all steps to minimize and correct any 
adverse impact on groundwater quality as defined in A.A.C. 
Titl e 9, Chapters 20 and 21 resul ti ng from noncompl iance wi th 
the permit. 

2. Duty to Reap~y 

If a permittee has not been issued a permit for the life of 
the facility, a renewal application in the form of an amended 
Ncti:e C7 ~~s~:sa~ or per::;i: ::pp1 lca .. :ior, sh~11 be s:Jb~it~ed ~c 
the uepartment no less than ~oo days pri or to expiration of 
the existing permit. 

3. Duty to Com~y 

The permittee shall com~y with all terms and conditions of 
the permit and take such action as is necessary to ensure 
C 0:7. ;:; ~ ~ a r, c;: • 

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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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. 

b. Publ ic 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. 

c. The permi ttee may be requi red to submi t addi ti onal 
information, including an updated Notice of Disposal or 
permit application. 

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

e. 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 
appl ication 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 compl iance 
schedule because of conditio~s over w~ich the 
pej~i~~ee ~as 1i~t;e O~ no ~~~tro~ and a ~ha~g~ 
to the permit by modification is a reasonable 
remedy; 

(3) reason (sj exists Tor revoca~ion of the permit, 
a~d the Department determines that modification 
is an appropriate method for change; and 

(6) amendment to an approved abandonment plan or 
conti ngency 01 an or any other oorti on of an 
approved Notice of Disposal or permit 
application. 

f. 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 infonnation or change to regulations indicate 
that a violation of adopted groundwater qual ity 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 ta ken. 

h. VIi th the concurrence of the permi t tee, 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 
reporti ng by the permi ttee; 

(3) to change an interim compliance date in a 
schedule of compliance provided the new date is 
not m6re than 60 days after the date specified in 
the existing permit and does not interfere with 
attainment of the final compliance date 
requi rement; 

(4) to change quantities or types of fluids 
discharged which are within the capacity of the 
faci1 ity as permi tted, and in the judgment of the 
Department would not interfere with the operation 
of the facility or its abil ity to meet conditions 
prescribed in the permit, and would not change 
its classification if the facil ity is an 
injection well; or 

(5) to change construction requi rements approved by 
the Depart~ent, provided that any such alteration 
shall comply with the requirements of these 
regul a ti ons. 

i.,.._ ...... .r .... "'" 
I I Ci.1I.J I \::1 

a. This permit is transferrable to any person after 30-days 
advance, written notice to the Deoartment. The 
uepartment may require modification of tne permit to 
change the name of the permittee and incorporate any 
requ i rements whi:h may be necessa~y to ensure compl iance 
~.~~~ 2~=-~c ~~=-~w~=,;: =~i ': i-=~':~ ~~ ~ ; ::3 . 

b. The oermittee shall notify by registered letter 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 1 etter shall be tr:::nsmi:ted to t;,e 
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 t he previous permittee 
' of any liability existing at or before the time the 
permit was transferred. 

4. Permit Revocation 

a. Reques t for revoca t i on 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 contai n techni cal 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. Revocati on of a permi tis i ni ti ated 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) Noncompl iance by the permittee with any permit 
condi tion; 

(2) del iberate failure by the permittee to fully 
disclose all relevant facts when applying for a 
permi t; 

(3) intentional or del iberate misrepresentation of 
any relevant fact at any t i me by the permittee; 
or 

(!) .- ~~ is ~~~2~~~~e~ ~y A~~Q ~ ~s~ ~~e pe~~~~~e~ 
activity is causing a violation of groundwater 
quality standards and such violation can only be 
regulated to acceptable levels by revoking the 
pE:ri1i~ ~. 

d. If disposal to an aqu i fer causes a clear, present and 
r-.!::~';' ..... ro.::" 
:- - ' _... - ~ 

Department may im~ed i ately suspend a permit. Within:4 
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 unl ess and until a heari ng is 
requested by the permittee pursuant to R9-20-222. 
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1. Confidentiality of Information (R9-20-224) 

1. Any information submitted to or obtained by the Department 
pursuant to these regulations may be claimed as confidential 
by the facil ity 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 noti ceo 

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 confidential ity 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 
i nfor;nati on; and 

e. the faeil ity owner or operator has sh0wn that disclosure 
:f :~e info:m=.tio:: i s lik=~.y to caL:s= h::'ir:1 t ·:; ~~s 
COiiiPEtitiv: p0sH~or:; or, ;:he lnrormation is v!ji~.m~ar1IY 
submitted and disclosure would be l ikely to impair the 
State's abil ity to obtain necessary information in the 
future. 

J. Enforcement and Penal ti es (~9-20-225) 

-_ . _-- - _ . 
Hi;:' i • i ... C. I , • .;J 

disposal system, or introduces wastes or pollutants to waters of the 
S -:?t~ contr~r:, tc th~ p .... ov~ si Dns Of tl,i s ;:,e r r,1i t, &~l s.; &i es d::"::: 0 .... 

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 limited to A.P'.S. 35-1364.01. 
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GROUNDWATER QUALITY STANDARDS 

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

1. 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 
ha zard. 

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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DATE: 

TO: 

THRU: 

FROM: 

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Inter-Office Memorandum 

September 14, 1988 

Rob Larson 
Water Permits Unit 

Debra Daniel, Manager f}tiJ 
State Permits Hydrology Unit 

Bruce K. Thatcher, Jr., Hydrologist (]kT 
State Permits Hydrology Unit 

H-4515.051 

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 Ilactive" monitoring well is 
strictly optional. I have no problem with a water supply well located 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 
formed at the "pumping" well (if . installed) downgradient of the facility. 
passive monitor wells could be used as observation wells • .. This test will 
the determination of aquifer parameters used to define the pumping well IS 
zone • . See page 8-1, paragraph 2. 

per
The 

enable 
capture 

Post-closure monitoring of the passive monitor wells should be conducted for 
five years and include major ions (including N03), total cyanide, free cyaniude 
and mercury. See page 9-1, paragraph 4. 

The revision has not addressed the hydraulic conductivity of tb~ clay liner 
beneath the heap leach piles which should be a maximum of 1x10 cm/sec. 
Laboratory data and/or fleld data should be submitted to ADEQ which verifies 
that the above conductivity value will not be exceeded. In addition, the 
revision has not addr€ssed 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. 

BT:dl 
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April 20, 1989 

PBR MINERALS, INC. 
P.O. Box 370 

Tombstone, Arizona 85638 
(602) 457-2282 

As ,of this date, PBR Minerals has completed the 

construction of its heap leaching facility in Tombston e , 

Arizona, in accordance with and in compliance to the 

plans and specifications as set forth in the State of 

Arizona Groundwater Quality Protecti r n Permit No.G-0020-02. 

Q II!tr/J aLhd 
( /J. Michael Ashworth, Presid8r. t 

PBR MINERALS, INC. 

RECEIVED 

MAY 2 - 1989 
AOEQ- OWO 

COMPLIANCE SECTION 
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Hydrology/ Hydraulic Studies 
'vil Engineering 
, nd Surveying 

Construction Surveys/ Design 
Construction Management , 
Environmental 

FULL ENGINEERING SERVICES 
Local, Statewide & International 

.: Constn!ction Materials Testing 
Concrcte/Soils/ Asphalt 
Percolation Testing 
Inspection/ Quality Control 
Structural Engineering 

March 30, 1989 
Job #89-12 

PBR Minerals, Inc. 
POBox 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 prope~ty on March 30, 1989. 

. . ~ .' . 

A total of 3 tests were taken by the nuclear probe test method. 
The results 6f th~ field tests are ~tiached~ C~rve ' used has 
been previously reported. " 

Tests were taken at random loc~tions s~lected by Gary on subbase 
fill. ' :. ' 

If you have any questions regarding this report, please contact 
us. .. ... 

",f' 

' :: : 

: ',,- 1," . ~~. : ', . ' .. 
" ; . . . 

Respectf~lly ~ubmitted, 
. . . . ' . . . : 

~~~. 
' R~ . Howard" Poshard 

'. Lab Manager 

. RECEIVED 

MAY 2 - 1989 
ADEQ-OWQ 

COMPLIANCE SECTION 

• ! . . 

, 
FRED HEWITT, PE, LS 
Vice President 

Locally Owned and Operated R. HOWARD POSHARD, A.E.T. 
loboratory Manager 

(602) 459-7369 
316 Bartow Drive 

Sierra Vista, AZ 85635 

. " .. . .. 
, . 



..... . .. .... J:. . . .... 

COCHISE TESTING LAB, INC. 
I,: ~ . 

SUMMARY ( FIELD DENSITY TEST RESULT~ 
WASTE DISPOSAL PAD ' ~:' f " 

. . .. ' . --:~. " 

.. . ..... " 

ES 
O. DATE 

TEST 
LOCATION 

DRY 
ELEVATION MOISTURE DENSITY 
OF TEST % DRY WT. PCF 

LAB 
COMPo RELATIVE 
CURVE COMPo 

SPECIFIED 
RELATIVE 

COMPo '" , 

. , ... 

AST WASTE DISposAL AREA 

3-30-89 65' N & 100.0 7.7 100.8 100.2 ,' 100 95 
50' E of sw '.' . t. 

Corner of Pad 

3-30-89 110' N & 100.0 9.4 , 100.5 100.2 100 95 
35' E of SW 
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 ;pi'o(;e;dures were usedf6i :these te'sts. The above date 
!s presented for informatiOn purposes only. ' In the 'absence of ' continuous 
~servations of our personnel at the site, we ~annot expres9 an opinion as to 
~e adequacy of site preparation or overall fill compaction. We do not ' 
bdertake the guarantee of construction, nor do we relieve the contracto~ of 
~ s.primary responsibi~i~yt~ produce a completed project conforming to the 
I oJ ect plans and spec~f~cat~ons. ' " , ' ,. , " ' ,,' , , 

. , 

. ' , . 
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1.0 PURPOSE AND SCOPE 

This Geochemical Report was prepared in support of PER Minerals' 

"Application for a Ground-"\.vater Quality Protection Permit" for a gold mining 

and heap-leaching facility to be located south of the to,~ of Tombstone, 

Cochise COlmty, Arizona. The report summarizes the results and conclusions 

from laboratory test~.;rork conducted to evaluate the geochemical attenuation 

abilaity of locally available clay-bearing material ,vhich is to be used in the 

construction of clay-subliners for process water impounilinents and leach pads. 

The principal objectives of the laboratory program ,vere twofold: 

(l) determine the mineralogical and geochem:i.cal properties of the 

clay-subliner material; and 

(2) confinn through laboratory testwork whether the clay-subliner 

material can retard or attenuate the movement of che.tl1ical 

constituents that may be present in seepage. 

GEOCHEMICAL ENGINEERING 
INCORPORATED -----
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2.0 I~~RODUCTION 

PBR !:'linerals, Inc. is submitting a permit application of operate a gold 

mining and heap-leaching facility in Cochise C01.mty, Arizona. The facility 

will include a conventional heap-leaching circuit. Where crushed ore will be 

loaded on a low·-permeability pad and leached ·with a dilute solution of sodium 

cyanide. Gold-bearing solutions collected from the heap leach will be treated 

to recover precious metals and then recycled. Spent ore ,.;rill be neutralized 

and left in place. 

The leach pad and process I-later ponds will be lined with synthetic 

membranes which will be placed over compacted 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 coprec:i.pitation . Performing in 

this way, a clay subliner can introduce one additional safeguard against 

contaminant migration. 

~ GEOCHEMICAL ENGINEERING 
~ INCORPORATED 
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3.0 GEOCHEMICAL PROGRAM 

The geochemical program that was implemented for PER Minerals was designed 

to complement geotechnical and geohydrological investigations at the site. The 

program consisted of laboratory analyses and testwork on clay-bea~ing material 

that ",as targeted for use in the construction of impoundment and leach pad 

subliners. 

Specific objectives of the laboratory program included the following: 
.. .. . J> 

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

seepa8e solutions; 

(2) deteL~rine the mineralogical and geochemical properties of the 

clay-subliner material; and 

(3) evaluate in sequential batch tests the ability of the 

clay-subliner materinl to act as a geotechnical trap and retard 

the migration of chenrical 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 \~ater provided "by Mr. Gary Lindroos, Technical 

Superintendent, PBR Minerals, Inc. Care W3S taken to assure that the heap-

leach solution would be representat:Lve of the heap-leaching practices 

~~ GEOCHEMIC.t:L E~.GI~ERING 
'4~" INCORPORATED -----

000101 



TABLE 3-1 

CHEHICAL ANALYSIS OF SYNTHETIC I-lRI\P- LEACH SOLUTION 

PARM'lETER 

p . ... 

pH (units) 

Arsenic 

Barium 

Cadmium 

Chromi1.l,'1l 

Lead 

Hercury 

Selenium 

Silver 

Total Cyanide 

Free Cyanide 

Heak-Acid-Dissociable Cyanide 

CONc~r~~TION, in mg/1 

11.6 

0.07 

0.06 

0.09 

<0.01 

<0.01 

0.OLr·74 

0.04 

2 .03 

115. 

120. 

138. 

;~~~ ~~ GEOCHEMICAL EN9.1NEERu'lG 
~~~ INCORPORATED 
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anticipated at PBR Ivlinerals. The solution was synthesized from actual ore that 

,{ill be processed in the PBR Minerals heap-leach circuit and by using water 

from the No. 2 ",'ell at the site. Cyanide and lime ,,,ere added in proportions 

that would duplicate leaching conditions in the heap. The matrix that PER 

rlinerals anticipates using is 1 pound NaCN and 4 pounds lime per ton of ore. 

Duplicating this matrix, the heap-leach solution ,,,as prepared by agitating 

a nuxture of 10 pounds of ore composite, 9 grams of lime, 2.5 grams of NaCN in 

10 liters of 'vater, for about 24 hours. The procedure is described in more 

detail in the testwork protocols included "lith the analytical report from Core 
.. ' .J 

Laboratories that is appended to this report. At the conclusion of the 

procedure, the mixture ,,,as settled and the cyanide solution was decanted. 

Chemical analysis of this synthetic heap-leach solution is presented in Table 3-

1. 

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, cadnuum, and mercury. lbe 

synthetic cyanide solution contains silver at a concentration of 2.03 mg/I. 

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 

deternune bulk mineralogy and relative clay abundances. Geochemical evaluation 

GEOCHEMIC.''\L ENGINEERING 
INCORPORATED 
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involved laboratory analyses of the sample for geochemicCiI properties to 

include the following: 

ca tion-exchange capacity and exchangeable cations 

acid- soluble iron and manganese 

organic carbon content 

soil pH 

base neutralizing potential 

3.2.1 ~tineralogical 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 (CaC03) constitutes the major percentage (Lf6% by weight) of the 

bulk material. Clay minerals constitute a smaller but significant fraction 

(24% by ~"eight). The principal clay-foDlLing 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 

Cire presented in Table 3-3. The size of the clay-size fraction Has determined 

by qualitative clay separation techniques. Cation-exchange capacity was 

measured by using tl1e sodiLUil acetate extraction procedure; exchangeable bases 

were 

( ',' ~'1A '>. :~ 9EQCHEMICAL ENG1NEERING 
"'4~~> JNCORPORATED 
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TABLE 3-2 

MINERALCGICAL PROPERTIES OF CLl\.Y-SUBLlNER SAMPLE 

CONSTITUENT BULK MINERALOGY 

(wt %) 

Quartz 24 

Feldspar 06 

Plagioclase 02 
.' 

K-Feldspar 04 

Calcite Lf6 

Clay J:-'linerals 24 

100% 

CONSTI1UENT REUI.TlVE CLAY ABUNDAl'l"CES 

Kaolinite 09 

Chlorite 

Illite 16 

}1ixed-layer, Illite/Smectite 75 

100% 

1If~\ 
~~ GEOCHEI"nCAL ENGINEERING 

~tf!,. INCORPORATED 
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TABLE 3-3 

GEOCHEtlIC\L PROPKrtTIES OF CLr'\Y-SUJ3LII\1Ell SAMPLE 

PARAMETER UNITS 

Moisture (Air-Dry) % 

Clay Content % 

Ca tion-Exchange Capacity meq/lOOg 

Exchangeable Cations: 

Calcium meq/lOOg 

Nagnesium meq/lOOg 

Sod:i..um meq/lOOg 

Potassium meq/lOOg 

Acid- Soluble Iron % 

Acid-Soluble Hanganese % 

Total Organic Carbon % 

Soil pH pH units 

Base NcutraHzing Potential 

VALUE 

4.13 

35.0 

14.7 

39.3 

3 .64 

1.07 

0.23 

0.61 

0 .02 

0.11 

7.58 

",-,,~ 

lil~~~~}<' 
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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 alTlount 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 s@nple contains about 35 percent clay-size material and 

shmvs a moderate cation-exchange ca9acity (14. 7 meq/lOO g) . Calcium is the 

predominant exchangeable cation, suggesting that any smectite or 
""." 

montomorillonite clay is calcium saturated. The discrepancy bet,veen the 

reported exchangeable calcium and the total cation- exchange capacity of the 
~ 

sample is related to the presence of CaC03 in the material. Calcium-bearing 

minerals such as calcite are slightIy soluble in the arrunonium acetate solution 

that is used in the exchangeable cation procedure. Dissolution of the calcite 

interferes in the exchangeable calcium analyses. 

As e:x-pected, 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. Hmvever, the sample shmvs an ability to 

neutralize the pH of alkaline solutions . 

3.2 .3 Geochemical Evaluation 

Overall, the clay-subliner sample shows very favorable mineralogical and 

geochemical properties. The properties sU8gest that the clay-subliner material 

can geochemically interact ,vi th seepage solutions and irrnnobilize potential 

growld-\vater contaminants . 

GEOCHEMICAL ENGINEERING 
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The material is er.riched in clay minerals, especially in mixed-layer type 

clays such as montmorillonite. Mont.rnorillonite-type clays are well known for 

their abili.ty to undergo cation-and anion-exchange reactions ,.;rith chemical 

constituents and to immobilize potential ground-water contaminants. Likewise, 

the material contains traces of organic carbon and iron hydrous-oxide 

impurities Hhich can be beneficial. Organic carbon can act as a chemical 

r educing agent and the iron hydrous oxides canscavange and sorb chemical 

constituents from ground water. 

Although the soil' pH of the clay-subb.ner sample is slightly alkaline, the 

material has the abili ty and capacity to neutralize the alkaline pH of 

potential cyanide seepage solutions. 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 alk81ine pH. 

3 .3 SeC/uen tial Ba tch Tes t \mrk 

Sequential batch test'vork is a l abora tory 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 vlherein successive seepage solution comes 

in contact \.;rith fresh clay-subliner material that can effect attenuation of 

poten tial contarni.nants. The prOCed1..lre C2.n simula te YC8rs of potential field 

seepage tbrough a clay subliner in a few· days of laboratory testwork . 

• (1U1"~ 
~:~ ~~~~ ~j~ GEOC]-; EMICA L ENGINEERING 
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3.3.1 Tes twork Procedures 

A schematic of the sequential batch test that 1-7as designed for the PBR _ 

Nineral'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 

t est in the series, the solution was sampled 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 chemical analyses completed 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 chefIL-Lcal profile of the synthetic heap-leach 

solution used in the test,vork is included in Table 3-L,. 

111e pH measurements prsented in Table 3-4 clearly ShOlv the pH buffering 

capacity of tqe clay-subliner materia1. 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 ex.pc::cted, the ereatest amount of 

neutralization \Vas observed in batch tests AI, Al, and A3, where the solution 

to solids ratio vlaS l: 1. HOIvever, the alkalinity (pH 11. 6) of the heap-leach 

solution ,vas reduced significantly even in batch test Cl (pH 9.31), ,vhere the 

solution to ~~~Jhds ratio ,vas 3.1.. By neutralizing the alkalinity of 

000109 
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SEQUENTIAL BATCH TESTWORK • PBR r.1-lNERALS, INC. 

Synlhetic Heap-Leach 
Solution 

Batch Liquid To 

Solid Ratio 

A 1:1 500 ml ~. 

B 2:1 1.000 ml Jo, 

C 3:1 1.500 rnl ~> 

Figure 3·1 

No 1 

250 ml 

A1 -

250ml 

500 gm Ir 
T 

~ 
-

500ml 

81 r-

500 ml 

500 gm 

81 

u 

C1 t--

1500 ml 

......L 

CLAY· SUBLINER SAMPLE 

No 2 

.. /12 
125 ml 

f--

125 mi 
.' \'", 

250 gm 

~ 
-i;> 

82 I--

500 ml 

82 

f-

--'---

No 3 

I 
T 

~ I 
A3 

o-

~ 

-

5ml 

If' 

~ 

f--

r-
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TlillLE 3....:4 

CHENICAL ANALYSES OF SOLUTIONS FRON SEQUENTIAL BATel: TESTS 

SYN"TIlli'TIC 
HF ... .AP-LEc-\CH 

PARAHETER SOLUTION Al 

pH (pH units) 11.6 7.90 

Arsenic 0.07 0 . 01 

Cadmium 0.09 0 . 02 

Hercury 0.0474 0.001 

Total Cyanide 115. 72 . 8 

Free Cyanid<3 120. 92.Lf 

Heak-Acid 138 . 83.6 
Dissociable 
Cyanide 

CONCENTRATION, in mg/l 
A2 A3 

7.31 7 . 51 

<0.05 <0.05 

0 .01 <0.01 

<0.0025 0.0005 

41. 6 15 . 8 

37.2 16.6 

33.2 4.2 

131 B2 C1 

9.03 8.28 9.31 

<0.01 0.01 <0 .01 

0.05 0.03 0.07 

0.0008 0 .0006 0.0042 

98.8 55.2 87.6 

95.6 62.8 100. 

81.6 50.0 83.6 

. :r,~, 
/; , ct~t\~ 
1;1,," I:~~ GEOCHEMICAL ENGINEERING 
~.~\~~ ~~---------------------.$iii~a~ '" INCORPORATED 
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the heap-leach solution, pH conditions are established that promote the 

functioning of geochemical mechanisms which remove potential [,'Tound-\vater 

containments from solution. 

TIle arsenic, cadmium, and mercury analyses summarized in Table 3-4 confirm 

that the clay-liner material is capable of scavenging heavy metals and removing 

chlO!mical constituents from solution. Arsenic, for example, which was present 

in the l1eap-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 :ceport 0.01 mg!i arsenic. Arsenic will be immobilized froTI). solution by 

any number of geoche.mical mechanisms. Under neutral to slightly acid pH 

conditions, arsenic in the form of the monovalent arsenate (H2As04-1) anion 

"Till undergo exchange \-Ji th mon tmorilloni te-type clays. In addition to anion 

exchanee with clay minerals, arsenic is likely to undergo adsorption and 

precipitation reactions ,vith 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 solution during tbe batch testwork. TIle effectiveness of these 

react ions are illustrated in samples AI, A2, and AJ. 

Neutralizing the alkaline pH of the heap-leach solution had a pronounced 

effect on the cyarude concentrations reported in the batch test solutions. 

Prior to contact ~vith clay-subliner material, the synthetic heap-leach solution 

used in the sequential ba tch test'i.Jork contained over 100 mg/l cyanide. With 

each contact, the concentrations of cyanide Here reduced. The solution sample 

ti~ 
~'~,. It,. ... , GEOCHEMICfI.L ENGINEERING 
~~'\> lNCORPORATED 
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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 end WAD cyanide levels, respectively, from the start of the batch tests. 

Volatilization is a major physiochemical mechanism that will degrade and 

retard the movement of cyanide through the clay subliner. Neutralizing the 

alkaline pH of the heap-leach solution reduces the pH into a range where 

significant cyanide volatilization can occur. Cyanide volatilization becomes 

significant when the pH is reduced below 9.4. 
' . , 

Alit1i">" 
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4.0 CONCLUSIONS 

The results of the geochemical analyses and the sequential batch testwork 

lead to the follmving conclusions: 

1. The mineralogical and geochemical properties of the clay-subliner 

sample are typical of natural materials which retard or attenuate 

the movement of chemical constituents. 

2. The principal clay-forming rrD.nerals in the clay-subliner sample are 

smectite or montmorillonite-type clays. Trace amounts of orga.'l.ic 

carbon and iron hydrous-oxides are present in the material. Most 

importantly, the clay-subliner material is capable of neutralizing the 

alkaline pH of heap-leach solutions. 

3. By neutraliz"!ng alkalinity, favorable pH conditions are established 

which promote the functioning of geochemical mechanisms \vhich 

iJJ@obilize hea~J metals such as arsenic, cadmium, and merCllLY~ and 

degrade or volatilize cyanide. 

4. Sequential batch testwnrk confirms that the clay- subliner material 

will interact with any unlikely seepage and is able attenuate 

potential ground-\vater contaminants such as arsenic, cadmium, mercury, 

and cyanide . 

. V..,1~ GEOCHEMICAL ENGINEERING 

~ INCORPORATED 
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PBR MINERALS, INC. 
P.o. BOX 370 

TOMBSTONE, ARIZONA 85638 
(602) 457-2282 

fliED LA1E, 
fAIT IJIAE DII1E 

Arizona Department of Environmental Quality 
Office of Waste and Water Quality Management 
Water Pollution Control Compliance Unit 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Dear Sirs: 

RECEIVED 

. I " ~ ! '3 () 10Qr, 

ADEO -- OWQ 
COMPLIANCE SECTION 

Please find enclosed our Quarterly Interpretative Assessment 
Report for the period of July thru September, 1989. 

Should you have any questions concerning this report, please 
feel free to contact me at the number listed above. 

Sincerely, 

PBR MINERALS, INC. 

~~¥P~ 
Gary A. LiC:1r~s 
Techni~al Superintendent 

GAL: cr 

C/~1 > J (P~/ I!!J) 
':-::---- _._ .. _._ .. _ ... ,---_._-

I 
\ 
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O9/08/89 PONDS ••• SYSTEM ••• 
, Sol. Lvi. Gallons Added: 

Preg 4.46 359,000 H2~ 20, 000 Ga 11 oris 
Barren 8.26 843,000 NaCN 500 Kg's 
Neutral 4.46 359,00~ Li.e None Pourids 
Storm 0.35 1,000 CeMent 12.5 Tons 

~9/09/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Prey 3.99 311,O00 H2O 15,000 Gallorls 
Barren 8.58 892,000 NaCN 1,000 Kg's 
Neutral 4.62 375,000 Lime None Pourids 
StorM O.35 1,O00 CeMent 12.5 Tons 

09/11M.l39 PONDS ••• SYSTEM ••• 
Sol.Lvi. Gallons Added: 

Prey 4.15 327,O00 H2O 10,000 Gallons 
Barren 7.15 682,OOO NaCN 500 Kg's 
Neutral 4.94 4~9,000 Lirne None Pounds 
Storm O.35 1,000 CeMent 12.5 Tons 

O9/11/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 4.94 409,000 H2O 6~, 000 Gallons 
Barren 6.68 618,O00 NaCN 500 Kg's 
Neutral 5.09 427,000 Lime None Pounds 
Storm 5.57 53,O00 CeMent 12.5 Tons 

09/12/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 4.46 359,O00 H20 5,000 Gallons 
Barren 7.63 749,O00 NaCN 500 Kg's 
Neutral 4.46 359,000 Lirae None Pounds 
Storm 0.35 1,OOO CeMent 12.5 Tons 
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O8/31/89 . PONDS .•• SYSTEM ••• 
Sol.Lvl. Gallons Added: 

Preg 6.68 618,000 H20 30,000 Gallons , 
Barren 3.51 266,OOO NaCN 1,000 Kg' 5 

Neutral O.66 42,000 LiMe None Pounds 
Storm 0.35 1,000 Cef/lent 25 Tons 

~9/01/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 7.15 682,000 H20 50,000 Gallons 
Barrerl 3.83 296,000 NaCN 1,000 Kg's 
Neutral 0.66 42,000 Lime None Pounds 
StOY'lll 0.35 1,000 CeIIent 25 Tons 

09/02/89 PONDS ••• SYSTEM ••• 
Sol.Lvl. Gallons Added: 

Preg 6.84 639,O0O H20 40,000 GalloYls 
Barren 4.15 327,000 NaCN Kg's 
Neutral 0.51 31,000 Lime Pourlds 
StorM 0.35 1,000 Cement Tons 

09/03/89 PONDS ••• SYSTEM ••• 
So!. Lv!. GalloYls Added: 

Preg 6.20 557,000 H20 30,000 Gallons 
Barren 4.62 375,0OO NaCN Kg's 
Neutral 0.82 52,000 Lime Pounds 
Storm 0.82 2,000 Cement Tons 

09/Q 9 PONDS ••• SYSTEM ••• 
Sol.Lvl. Gallons Added: 

Preg 6.52 597,000 H20 40,000 Gallons 
Barren 4.94 409,000 NaCN 1,000 Kg's 
Neutral 1.30 85,000 Lime NOYle Pounds 
Storm 0.19 50O Cement 25 Tons 

09/05/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 5.89 518,000 H20 40,000 GalloYls 
Barren 5.41 462,000 NaCN 1,000 Kg's 
Neutral 1.46 96,000 lillie NOYle POUYlds 
Storm 0.35 1,000 Cement 25 Tons 

09/06/89 PONDS ••• SYSTEM ••• 
Sol. LvI. ' Gallons Added: 

Preg 4.15 327,000 H20 40,000 Gallons 
Barrerl 6.52 597,O00 NaCN 500 Kg's 
Neutral 2.56 182,000 Lime None Pounds 
stOrftl 0.35 1,O00 Cement 12.5 Tons 

09/O IQ PONDS ••• SYSTEM ••• 
Sol.Lv!. Gallons Added: 

Preg 4.15 327,000 H20 10,000 Gallons 
Barren 8. 73 917,OO0 NaCN 500 Kg's • 
Neutral 3.99 311,000 Lime None Pounds 000117 Storrn O.35 1,000 Cement 12.5 Tons 



08/23/89 PONDS ••• SYSTEM ••• 
• Sol. Lv!. Gallons Added: 

Preg 5.89 518,000 H20 20,000 Gallons 
Barren 3.83 2%,000 NaCN 1,000 Kg's 
Neutral 1.14 74,000 lilli/? Nor,e Pounds 
Storm 0.35 1,000 Cement 25 Tons 

08/24/89 PONDS ••• SYSTEM •.• 
Sol. Lvi. Ga II or,s Added: 

Preg 5.25 444,000 H20 20,000 Gallons 
Barren 4.46 359,000 NaCN 500 Kg's 
Neutral 1.30 85,000 Lime Nor,e Pour,ds 
Storm 0.35 1,000 Cemer,t 12. 5 Tons 

081 9 PONDS ••• SYSTEM ••• 
Sol.Lvl. Gallons Added: 

Preg 4.94 409,000 H20 10,000 Gallor,s 
Barren 5.25 444,000 NaCN 500 Kg's 
Neutral 1.30 85,000 Lilne Nor,e Pounds 
Storm 0.35 1,000 Cement 12.5 Tons 

08/26/89 PONDS ••• SYSTEM ••• 
Sol.Lvl. Gallons Added: 

Preg 3.99 311,000 H20 10,000 Gallons 
Barren 5. 73 499,000 NaCN Kg's 
Neutral 0.82 52,000 Lime Pounds 
Storm 0.35 1,000 Cement Tons 

08/27/89 PONDS ••• SYSTEM ••• 
Sol. Lvl. Gallons Added: 

Preg 4.15 327,000 H20 SaIlor,s 
Barren 5. 73 499,000 NaCN Kg's 
Neutral 0.98 63,000 Lime Pounds 
Storm 0.35 1,000 Cement Tons 

08/28/89 PONDS ••• SYSTEM ••• 
Sol. Lvl. Gallons Added: 

Preg 4.94 409,000 H20 20,000 Gallons 
Barren 5.25 444,O00 NaCN 1,000 Kg's 
Neutral 0.82 52,000 Lime None Pour,ds 
Storro 0.35 1,000 Cement 25 Tons 

08/2 qg PONDS ••• SYSTEM ••• 
Sol. LvI. Gall or,s Added: 

Preg 5.41 4&2,O00 H20 10,000 Gallons 
Barren 4.78 392,000 NaCN 500 Kg's 
Neutral 0.98 63,000 liMe None Pounds 
Storm 0.35 1,000 Cement 25 Tons 

08/30/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 5.73 499,000 H20 20, 000 Ga 11 or,s 000118 Barrer, 4.&2 375,000 NaCN 1,000 Kg's 
Neutral 0.98 63,000 Lime None Pour,ds 
Storln 0.35 1,000 Cement 25 Tons 



08/15/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 4. 78 392,000 H20 30,000 Gallor!s 
Barrer! 3.99 311,000 NaCN 500 Kg's 
Neutral 0.98 63,000 Lirne None Pounds 
Storm 0.35 1,000 Cement 25 Tons 

08/16/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallor!s Added: 

Preg 5.25 444,000 H20 30,000 GalloY!s 
Barrey! 4.46 359,000 NaCN 500 Kg's 
Neutral 0.82 52,000 Lime None Pounds 
Storr. 0.35 1,000 Cement 25 Tor!s 

08/17 9 PONDS ••• SYSTEM ••• 
Sol. Lv!. Gallor!s Added: 

Preg 4. 78 392,O00 H20 40,000 Gallons 
Barren 4.94 409,000 NaCN None Kg's 
Neutral 0.82 52,000 Lime Nor!e Pounds 
Storm 0.35 1,000 Cement 12.5 Tons 

08/18/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 5.57 481,000 H20 40,000 Gallons 
Barren '1.15 327,000 NaCN 1,000 Kg's 
Neutral 0.98 63,000 LiMe None Pounds 
Storm 0.35 1,O00 Cement 25 Tons 

08/19/89 PONDS ••• SYSTEM ••• 
Sol.Lv!. Gallor!s Added: 

Preg 6.04 538,000 H20 20,000 Gallons 
Barrer! 3.67 280,000 NaCN Kg's 
Neutral 0.82 52,000 Lirne Pounds 
Storm 0.35 1,O00 Cement Tons 

08/20/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 6.36 577,000 H20 20, 000 Ga 11 ons 
Barrer! 3.20 237,000 NaCN Kg's 
Neutral 0.98 63,000 lillie Pounds 
StorM 0.19 500 Cement Tons 

08/21/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 6.68 618,000 H20 30,000 Gallor!s 
Barren 3.51 266,000 NaCN 1,000 Kg's 
Neutral 0.98 63,000 Lime None Pounds 
StorrG 0.35 1,000 Cement 25 Tons 

081' PONDS ••• SYSTEM ••• 
Sol. LvI. Gallons Added: 

Preg 7.15 682,O00 H20 30,000 GalloY!s 
Barren 2.88 209,000 NaCN 500 Kg's 000119 Neutral 1.14 74,000 Lime None Pounds 
Storm 0.35 1,000 Cement 12.5 Tons 



, 
08/07/89 PONDS ••• SYSTEM ••• 

Sol. LvI. Gallons Added: 
Preg 1.46 96,O00 H2O 70,000 Gallor,s 
Barrer, 4. 78 392,O00 NaCN None Kg's 
Neutral 0.35 21,000 Lirne None PourJds 
Storm 0.66 1,000 Cement None Tons 

08fJ" 139 PONDS ••• SYSTEM ••• 
Sol. LvI. GalloY,s Added: 

Preg 1. 61 108,O0O H2O 65, OOO GallorlS 
Barren 5.25 444,OO0 NaCN 1,000 I<g's 
Neutral O.51 31,000 Lime Nor,e Pouy,ds 
Storm O.66 1,O00 Cement 25 Tons 

PONDS ••• SYSTEM ••• 
Sol.Lvl. Gallons Added: 

Preg 3.99 311,000 H20 30,000 Gallor,s 
RECtI" Barren 5.41 462,O00 NaCN 500 Kg's 

Neutral O.82 52,O00 LirBe None Pour,ds Vel) 
Storm 0.66 1,000 Cemer,t 25 Tons .1 A \ , J 0 

1 ( ': ;y~ 

ADEO - OWQ 
O8/10/89 PONDS •.• SYSTEM ••• COMPLIANCE" Sf!"CTION 

Sol. LvI. Gallons Added: 
Preg 4.15 327,000 H20 30, 000 Ga 11 01'15 

Barrer, 5.25 444,000 NaCN 1,000 Kg's 
Neutral O.98 63,000 Lime None Pounds 
Storrn 0.66 1,00O Cement 25 Tons 

08/11/89 PONDS ••• SYSTEM ••• 
Sol. LvI. Gal lor,s Added: 

Preg 4.46 359,000 H20 40,000 Gall or,s 
Barren 4.94 409,000 NaCN 1,000 Kg's 
Neutral 0.98 63,000 Lime None Pouy,ds 
StorM 0.66 1,000 Cement 25 Tons 

O8/12/89 PONDS ••• SYSTEM ••• 
Sol.LvI. Gallons Added: 

Preg 4. 78 392,O0O H20 Gallons 
Barren 4. 78 392,000 NaCN Kg's 
Neutral 1. 14 74,000 Lime Pour,ds 
Storm 0.51 1,500 Cement Tons 

08/1 PONDS ••• SYSTEM ••• 
Sol. LvI. GalloY,s Added: 

Preg 5.09 427,000 H20 Ballor,s 
Barren 4.30 343,000 NaCN Kg's 
Neutral 1.14 74,000 Lime Pouy,ds 
Storm 0.35 1,000 Cement Tons 

08/14/89 PONDS ••• SYSTEM ••• 000120 Sol. LvI. Gallons Added: 
Preg 5.57 481,000 H20 20,000 Gallons 
Barren 3.67 28O,O00 NaCN 1,0001<g's 
Neutral O.98 63,000 Lime None Pouy,ds 
f'J.. ..... _ " .,10 . ,.,.,. r" ____ .L ~ T ___ 
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PER MINERALS, INC. 
P.O. BOX T70 

TOMBSTONE, ARIZONA 85638 
(602) 457-2282 

Arizona Department of Environmental Qual ity 
Office of Was t e and Water Quality Management 
water Pollution Control Compliance Unit 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Dear Sirs : 

RECEIVED 

JUl 2 '7 1989 
ADEQ - OWQ 

COMPlIAI':lCE SECT/Ol'/ 

Please find enclosed our Quarter ly I n terpretative 
Ass essment Re port for the period of Apri l thru J u ne, 1989. 

Should you have any questions conc erning this report . 
please feel free to contact me at the number listed abov e . 

Sincerely. 

PER MINERALS, INC. 

GAL: cr 
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LEACH SOLUTION ·MONITORING DAILY :··:·:P ORT 

DATE: ____ ~:!~_eL-_~ ___ _ 
TIME WATER NaCN LIME OTH ~ : :30LUT IOt~ 

SAMPLED 1 ADDED ADDED 1 ADDED ADDE:: LEVEL 1 GALLONS 
---------1---------1--------1--------,---- _·· · 
---------,---------,--------,--------,------

1 . '7.;j(1~' :<f?O.:JJ' 
-- ·----- --I ---------I--------I-------~I----- -

UTRAL. ________ . 1 _________ ' ________ 1 ________ , _____ _ 

• 
EG 

REN 
: ,~ . _~ ====S;=~f: : ==~.1i~~~ 
1 , .. /1 3 i .., /1 
, ' '.' .., ~ 0, .J .., 3 (}() 0 

.. - - - - - - - . - - I - - - - ' :'/- - - -

: : S~ vi I '/C.t 00 u , .. , __ ___ _ - __ - _~ _:.J ___ _ 

~RM H20 _________ : _________ : ________ :!~~!~_O#_: Y29_~tf> ; _. __ ~ __ ; ~ ~l ; ____ ~ ?P:)_ 
1 _. _._-----.. -_ .. - --------

1 

-------- ·1---------1--------1--------1------ · 1 .. --------- 1 ---- --------------1---______ 1 ________ 1 ________ 1 ______ . 1 ---------- ---------1 1 1 1 ~:' , ' 1 

---------1---------1--------1--------,-----_ · I .. - - ':'" 7' - - - - - ! - .. - - .... - - -
________ .. , ________ ~I ________ l __ ~ _____ , _____ _ ---:~ _____ I ______ ---, 
- - - - - - - - .. , - - - - - - - - - :/ - - - - - - - - , - - - - - - - - , - - - - - .- . : - .. -~------i---------
-------_ .. --------~/_------- -------- -----_. 1 ----------- --- - ---- -

1 

-------- 1---------/--------/--------/------ !---- ------ !--- ------.. 
/ , ,---------- - --------

1 

-------- -1---------,--------,--------/----- - : -- -------- !---- - ----
/ , 1 

1 1 
-------- ·· 1---------,'--------1--------'----- - · ----~---- - : ---------, , 

1 I 

'. 
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LEACH SOLUTION MONITORING DAIL ';' ::' ;:T IJRT 

TIME WATER NaCN LIME OTHC i 
SAMPLED 1 ADDED 1 ADDED 1 ADDED ADDE r 
-------- -1 ---------�--------�--------�-----·· 
-------- - '~--______ I ________ I ________ I _____ -

RREN liS 00 ~ I~ .. ~C 0 H. 1 
-_·_------1---------1--------1--------1----- -

UTRAL. ________ . ' _________ 1 ________ ' ________ 1 _____ _ 

1 1 I.., 1 H 20 _________ 1 _________ 1 ________ 1 §'..o_ ~::-!I}_ 1 !IE ~ -/!Yr . 
____ • ____ ._ I _________ 1 ________ 1 ________ 1 _____ .. . 

1 . 1 1 
- - - - - - - - - 1 - '- - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - .. 
_________________ ....: 1 ________ 1 _____ -___ 1 ______ _ 

1 1 1 1 
---------1---------1--------1--------1----- -
________ ---______ 1 ________ 1 ________ 1 _____ _ . 

1 

-------- .. 1 ---------:1--------1--------1----- -
----____ .. I __ ~ ______ I ________ I ________ I _____ -

I 1 1 
-------- 1---------1--------1--------1----- -
_________ ---______ 1 ________ 1 ________ 1 _____ -

1 1 
---------1---------1--------1--------1----- .. · 
-------- - '---_____ ~I ______ -- _____________ _ 

1 

-------- · I---------I--------I--------I~---- -
_________ ---______ 1 ______ -- ______ --1-_____ . 

1 . 1 

1 

I SOLUTIO"i 
LEVEL 1 GALLONS 

! -- ------ - -!---- -- ---
; . ___ ~~_V;_?f_ i ___ ~r{~~CZe 
! .... J 7'1 i 311 000 : --_~ __ ~ _ _ ! ____ J ___ _ 

.. _._~ __ f,J')( ; --If.:?rQczQ. 
~ . (J or I :< 0 0 0 
, ----~--LL-,-- -- .. r---

· ,··- -------- i ---------
I -------- - - ---- -----

'i' . I 

I-- -~~---- -! ---------
1 _0 . _____ - - _.- ____ _ ___ _ 

I 

i-- -~----- -I ---------
! ---------- ---------

i · · - -~---- - - i ---------

- - -------- i- --------

I -.. - ------_ .- - --------

'. ' 

'. 
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LEACH SOLUTION MONITORING DAIL':' ":i ·'::JRT 

II , 

E I 

REN 

DATE: /J_ -1-£71 
----~-~~----------

TIME WATER NaCN LIME OTHC ' 
SAMPLED 1 ADDED , ADDED I ADDED ADDE : 
---------,---------,--------,--------1--------------- ---______ ' ________ ' ________ ' _____ -

1 
--,-------I---------,--------,------~-,------

UTRAL. ________ ,1 _________ , ________ , ________ , _____ _ 

H20 "I, 1 1 , 
. -------- -I ---------1--------1--------1------

-------- ,'---------1--------,--------1---------------,---______ ' ________ ' ________ ' ______ , 

, 1 , 1 

---------,---------1--------1--------1----------____ ,.' _________ ' ________ ' __ ~ _____ ' ______ , 

1 1 . 1 
-------- . 1 ---------:,--------,--------1----- -
________ . ________ ~ ' ______ -- -- ______ 1 _____ ... 

, 1 , 1 

-------- 1---------1--------1--------1-----·, 
---------,---______ 1 ______ -- ________ 1 _____ _ 

, 1 1 

---------I---------I--------I---~----I----- -
1 , 

-------- ,, '---------1--------1--------1----- ----------,---______ ' ________ ' ________ ' ______ , 
1 1 

, ' 
~. 

1 
, . 

SOLUTIO~i 

LEVEL 1 GALLONS 
I- ---------i---------
i '. __ ~~.k.J_A 1 _Y:IZ_~o.?_ 
, , .. __ '~:~ :t_~6~: __ ~$:(~ _0_ o..~ 
; .. , _._~~_~~.£Z 1 __ tjE~P~~_ 
: • 7, /,,--1 f./ 000 , ----~-----1----7----

1 -- ------_._- ---------

1----------1---------
1 ,- --------- ---------'" . , 

I---~~-----I---------

! ---~------i---------
1 ---------- ---------, 

, ----------!---------
i "--------- - --------

. - -------- : - - - ------
i ,,--------- ---- - ----

", 
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LEACH SOLUTION MONITORING DAILv 

DATE: //.. '/- Pf ___ Z: ____________ _ 

TIME WATER NaCN LIME OTH r:: SOLUTIOH I 

SAMPLED 1 ADDED ADDED 1 ADDED ADD~ ' LEVEL GALLONS 
---------I--------~I--------I--------I----- - . ___ 95~Q_I _________ I ________ I ________ '_-----

REN __ .~ _____ : -10-q;~Q--: _!1{~!._: j.,-~q_~_: _____ . 
~ UTRJI.L. ______ .. 1 _________ 1 ________ 1 _____ ___ 1 _____ __ 

H20 1 1 1 1 . 
---- ----1---------/--------1--------1-----· 

1- ---------1---------
, .. __ ~~£ff_ 1 -~(e~~C2-
: _ .. __ .~,: ~ _~ :jq_ : _~ f":z_o_Oy __ 
: . ___ ~_~J.2~-: : _f!l!(,cpJ) __ 
, /,c; I 4/-:7 0 : _____ ~~ !? ./ _ I - - -' _~_~CZ '- -

1 1 1 -------_.- --------- -------- -------- ----- -.. - ------_._- ---------
1 1 1 

--------·1 ---------/--------,--------1----- ·· · I---------- i---- -----
__________________ / ________ --______ 1 _____ .. 

1 • ---------- ---------.. I 1 'i.: ., i 

---------I-~-------/--------I--------I------ !-- -~~-----I-- --------------- . I---______ I ________ I __ ~ _____ I ______ . 1 .... _-------- ---------
1 1 1 1 

- - - - - - - - .. 1 - - - - - - - - - : , - - - - - - - - 1 - - - - - - - - 1 - - - - - -. _. _. - '- - - - - -. -. ! '. - - - - - - - -

________ _ ________________ 1 ________ ' _____ ... 1 -- -------- ---------
1 1 

- - - - - - - - ,- - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - .- , ---------- i---- -- ---
--------- ---______ ' ______ - - --______ ' ______ -

/ 1 
---------1---------(--------1--------(----_ ·· : _ ... , .... - - - - - - - i - - - - -. - - - -

( 

1 , 

-------_·1---------/--------/--------1----- - ------- - - - ! -------- -
---------1--------_/_-------,--______ 1 ______ . I 

. - ._-------- ---------
1 / , 

--------.--------------------------------~--

,. 

1 J 
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RE 

REN 

LEACH SOLUTION MONITORING DAILY REPORT 

• , ; ';v. :.::;,/~ 

. ,. ;'/ iJh, 
.,' . . ... j. 

, ~" '.:,.!:. 

" . .... 

. ,. . f;~ 

DATE: ____ ~!~_rt._______ '.' '. <,~~ 
TIME WATER N'aCN LIME OTHER SOLlJTION . . . ... . . :N~t!~: 

SAMPLED I ADDED · I ADDED 1 ADDED . 1 ADDED'~ 1 LEVEL ' 1 GALLONS· . ' . " .; 
---------I--------·-I-~------I----_:_---I --·------I-· :...;... · ----~-;...I :..-----:.;::..,;.-.. , .... :: .. ;; · ····;,': ~ll, 

I · . 1 . 1 . I " . ' . ', ' . ..--7/&':$ I 7 L1G dOh' .... >:'/'.;':!.'-' --------- --------- -------- -------- -------- ----../-,---- ---7-Jr--- .: ::. " ;" , .~ 
I . . 1 . . I . .' 1 . . I : . . '';1 ,7 ::. . I : 10'-0:' Od~' ';" ". ' ,,::;~~ 

- - - - - - - - - 1 - - - - - - - - - 1 - - - - - - - - I - - - - - - - - I - - - - - - - - I - - - - - - - - - - J - - 1. ""r - - - . ~ . ' !'., 
jEUTRAL I I I I .. . .. ", " . ' -6.;';;1 I ' i.I~/O'6·· o·< ... ,:: :'i~;;:~ 
L • -------:-- I --------- I -------- I -------- I "j-o-;;o~H- I ~----:--~ - 1 __ J.~~_~~~, '.' :..:.~~) 

ORM H20 _________ I ________ .: I -------- I ------.:- 1'tP!j:!f-l7~doj~d:.---~.:.~~- I ---~'lgqq- . 'r .. 
__________________________________ 1 _________________________ --'_ .; '-:. , : ' l: ~?·i,',:; 

I I . 1 1 1 . J ', .-: : .' \<{~~ 
- - - - - - - - - 1 - - - - - - - - - , - - - - - - - - I - - - - - _- - - 1 - - - - - - - - 1 - '- - - - - - - - - 1 - '- - - - - - - - . ' . ' : ',: 

1 1 1 1 1 . . , 1" 

---------I~--------,--------I--------,~----~~-,----------,----~----· . 0~ 

- - - - - - - - - 1 - - - - - - - - - I - - - - - - - - I - - - - - - - - I - - - - - - - - I - - - - - - - - - - 1 - - - - - - ...; - - ' " ~ ~; .: ;';',~.~.: ---______ I _________ I ________ I _______ ~I _______ ~I ______ -___ '_________~ . ~. ~, 

I I I I 1 1 ": .. :. '; 
-~-------I---------I--------I--------I--------I-~---~- ---1--------.... " I I 1 I . I .. --------- --------- -------- -------- -------- ---------- -----_._-- , 

I I . I .: / ; ' ~>~'i ---------1---------1--------1--------1--------1------- ~--(---------

.. ' '.:; ·.· · :::·~::.1~J _________ 1 .:.. _____ ....:~~ ( ________ 1 _______ ~ I ______ ~._. , _______ ~::.~ I · ______ ~.:.:.~ 

1 1 1 I 1 :, .... . :.';' 1 . '.,,; ... i 

---------I---------I--------I--------I------~~r---~-~-~~~I-------~- .J: ~ ; <:t.~ 
r I " f f ·~ . · · I · .. ·. "! :. ·. ~ I.;~: I . . .e . .. ' ,: ~: . • ~~\ ' 

1 . . ~. . . :. , . . . . -------------------------------------------------------------------

1 

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

.... \ ........ . 

., ' 

~{:' 
(' "-"'1 

J{I- ~/ :'. ' : <::~] 
C'0"r':O~ r.?"> ... V ~ ~ ;.l 
' (j-1~Q" . ~<?~~' .. Y::) i 

. C'e- 0ly .... , ' /-- , : .. ; ,, '~ 
Q'~ Q '; ,· -. ; .·,·· ': ~j ;,:1~ 

C);'" : ~.,. " ;: .. ~ . : . : ~ :::;;~r t 
. /o~· ." "-'-"""{ t 

.,' ·.\: ·>::t~. ;' . .. ,. ;~'!J 
"~<; >:. '~~~ 

.. ' ;t<~:f 
. .. . . :-:" ;::·41 

" -:;'i, 
... .... 

, : .. ;: ..... 

, L} 
.. - --~-. - - .: .-=----~- .. ---.---- .. _ ._----=-- -.... ......:. ... "'- '-' .. ' 



... ~ .' 

" 

. ' ..... . 
j .. , ... . 
" ," .. ~ : . 

. : / . 

~ . , '.:, , 

, 
'r , 

'" 

.: '.1 
' . .... 

LEACH ,SOLUTION MONITORING DAILY REPOR~ 
~ 

I ' 

, DA'TE: ___ .1.-:6".:-_ff_~L ___ _ 
TIME 

SAMPLED 
WATER 
ADDED 

" :, , NaCN 
ADDED 

LIME 
ADDED 

OTHEI( 
ADDED 1 

", 
t' 
" -. ' 

SOLUTION 
LEVEL GALLONS 

---------�--------~I--------I--------I--------I
---~------1--------- , 

__ : __ jf(]Q_ 1 _________ 1 ________ 1 ________ 1 _________ 1 __ ~,i::.·~~~2J_ 1 -'i3J.f?gf2_ 

--'--t----: _~~~pp- __ : -~q~--: -!~?!-~-: ------,--:' ___ '~:~_~~01: -j'?2.czt?!Z_ 
~UTRAL. __ ~ _____ I _________ I ________ I ________ ' ________ ' ___ ~ __ 7~~~I_J~~~~~_ 

,~RM H20 ' 1 1 I ' I . I:' 3~fl' .j"'sOOO 

. ~~~~===== : ===~~====: ======== : ======== : =======~ : =~=:,===~.~= : ~=~~~==== 
" 1 , I 1 1 I " 1 

., ' 

' ! . . 

~ 

" 

A 

" , 

I,: ' 
~.: . 

.'. ~, 

--~------I---------I--------I--------I------ - -I---~~-----I--~------

_________ ' ________ ~/ ________ ' ________ ' ________ I ___ ~~ _____ 1 ______ ---

1 ,I 1 1 1 ~'" 1 

-~-------I---------I--------I--~-----I------
--I---f~-----1---------

:, 1 ' I I , 1 1 ,..... 1 
--------- --------- -------- -------- -------- ---------- ---------

1 1 1 1 1 1 

-~-------I---------:,--------I----~---I--------I---~-
-----1---------

---______ I ________ ~I ________ ' _____ ~ __ ' ________ ' ___ ~ __ - ___________ _ 

1 ~ ' 

---------I---------I--------I-------
-I--------I---~------1---------

_________ ---______ 1 ________ 1 ______ --,------- - 1 ___ ~.~ _____ 1 ________ _ 

1 1 1 1 1 1 

---------i--------~I--------,---~----,--------I------
----1---------

--------- ---------,--------,-------- -------- ----______ ' ______ ---
1 I 1 1 

--~------1--------- .1--------1--------1--------1---:7-----1-----
----

---______ ' _________ I ________ ' ________ ' ________ I ___ ~ __ - ___ ' ______ ---

,I , 

) : 
.-. . -_ ... -. . -... ~---"-' 

' ::\' I . 

l ' 

" ' 

~ I 
.,:, ' 
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LEACH SOLUTION MONITORING DAIL \' , ' ;', f' ORT 

~ 
-? oc ' 

DATE: -/-(J/ 
---- -------------

TIME WATER 1 NaCN LIME OTHE I SOLUTI01; 

SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADD~! LEVEL 1 GAL LONS 

---------I--------~I--- ,-----I--------I------ " !- ------ -- - I---------
EO 1 1 1 i , .' 2.Y? 1 ;10':: OOD ___________ ___ J ____ _ 

REN 
1 

--'-------I---------I--------I------~-I------
UTRAL. ________ , ' _________ , ________ , ________ , ______ , 

I . ... .-r_j: / 
. ' _ I. -' 70 i (lor? , ----------1 ----~----
" , ,.., 

- : .. , __ '__.J2.-2£ ! _1t't2q,£_ 

ORM H2~ ___ ~ ____ : _________ :--------:--------:--'--- -
: (}/~z. : ;1 000 
1 __ ___ -----1 ----~ ___ _ 

1 
1 

- 0 ______ -. ·· _ . _________ _ 

1 , I 

-------- ,1---------1--------1--------1-----,- 1-------- --; ---------

________ _ J ________ ~' ________ ' ________ ' ______ , .' i 
---------- ---------

J I 1 1 "i.: "., 

---------1---------1--------1--------1------ I- --~~----- ! ---------

-------- - ---______ ' ______ --,--~ _____ ' ______ " 1 _._------_.- ---------
1 

f 

- - - - - - - - ,- 1 - - - - - - - - - : , - - - - - - - - , - - - - - - - - , - - - - - -- i~ -- ~ ------ ! ---------

' _________ ' ________ ' ________ , _____ , _ 1 --------- - - --------
1 1 

1 

1---------1--------1--------1------- , : -,---------!---------. -
__________________ --------,--______ 1 ______ - --------- - -- -------

1 , , 1 

-------- -- 1---------1------ --1--------1----- - -- ------- -- 1---- - ----
_________ ---______ 1 ______ --,-------- _____ _ 

1 " 

-------- --1---------,'--------'--------,------ - -- -------- 1---------

--------- --------- -------- --------,-------
1 ---------- ---------

1 

1 

, . 000128 



·' 

LEACH SOLUTION MONITORING DAIL ':' :'. ," TORT 

;'/ C ' 
DATE: '5-- 9" f".Z ___ _ ___ 2 ________ _ 

TIME WATER NaCN LIME OTHI::: 

SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADD ~: 

---------I--------~I--------I--------I-----
·· 

1 1 1 

-------- -l ---------I--------I------~-I------

--______ 1 _________ ' ________ 1 ________ ' _____ _ • 

H20 1 1 1 1 . 

---------1---------1--------1--------1----- -

1 .1 

-------- ·1---------1--------1--------1----- -
---______ I ________ ~I ________ I ______ -- _____ _ 

1 , 1 

---------I---------I--~-----I--------I------
________ . ---______ 1 ______ -- __ ~ _____ I _____ _ 

- - :- - - - - - .. 1 - - - - - - - - - : , - - - - - - - - 1 - - - - - - - - 1 - - - - - ... 

----____ . . I ________ ~I ________ I ________ I _____ -
1 I 1 . , 

-------- 1 -------.-- I -------- I -------- I -----.. 
1 1 

1 

-------- ·- 1---------1--------1--------1----- -
I , 

1 I 1 I 

-------- · · I---------I-----~--I--------,------
_________ ---______ 1 ______ -- ________ , _____ _ 

I 

30LUTIO~; 

. LEVEL GA U ... ONS 

1----------1---- ·-----
I . . . -·0- 1 -if-._--------- ---------
1 .. .• t:·.8i l ~j 000 
: .... - - ' - - - - .. . - 1 - - - - •• Z - - -
! . ___ ~ __ £:.7...f!.. I __ .,jL~0-:"'0_ 

~ • O. Ot- : X cAJ6 , --------- - I ...... ---~---

·1----------;--- - -----
! ---------- ---------

I ---~~-----!----- - ---

I·· ··- ~---- ·- -l--------

- - ------ - - ,-- -- -----
----------1---------

: -- -------- 1- --------

-------- - - !- --------
i 

- - ------ - - ---- -----

.R E eEl V.ED 

~ '7 t989 
ADEQ - OWQ 

COMl'ttANCE. SECTION 

1 
000129 
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I 

LEACH SOLUTION MONITD.RING DAIL \" ' ~!' ORT 

DATE: ___ £. __ (/~_fi ___ ' ___ _ 

TIME WATER NaCN LIME OTHr::: 
SAMPLED I ADDED 1 ADDED 1 ADDED 1 ADDE I 
---------I---------�--------�--------�-~--- -· · 

G 1 1 1 
I 

-------- - I---------I--------I------~-I----- · 
REN 
TRJI.L. ________ _ . I_~ _______ I ________ I ________ I _____ ._ 

H20 I ' 1 I . I , 
---------I---------I--------I-------~I------

----____ ._' ______ --- -------- -------- ------
1 . 1 

- - - - - - - - • / - - - - - - - - - 1 - - - - '- - - - 1 - - - - - - - - 1 - - - - - •. . 
________ ._ 1 ________ ....: 1 ________ 1 _____ -___ 1 _____ . . 

1 / 1 / 

---------1---------1--------/--------1------
-------_ . . ---______ ' ________ ' ________ ' ______ . 
- - - - - - - - .. 1 - - - - - - - - - : , - - - - - - - - / - - - - - - - - 1 - - - - - -. 
----____ .. I ________ ~I ______ -- ________ / ______ _ 

1 / 1 

-------- 1---------/--------/--------/-----_ · 
1 / 

1 
-------_ ·· 1-- -------1--- -----1 --------1----- -

I 1 1 1 
1 1 

-------- · 1---------./--------1--------1------ ' 
_________ ---------,--______ 1 ________ 1 ______ . 

1 

1 

::;OLUTION 
LEVEL GALLONS 

: ---------- f --- -- ----
... __ ~~_(Z ___ _____ ~ __ 

. '. 1/.../ ~ /" . .., . .. ' . ~ . .(. ~~ ". COo 
- - - - - - - - - - ! .- - - - .. - - - -

.. __ ._ ~_.k!!..'3_ ! ___ .fjZ._~C!fJ_ 
; I 

: ... -- :.. -. -:{. Y:L i .- - - (.::t P f' 9 -

· /-- ------- -1- --------
.' I 

i---~~-- --- i---- -----, 
---- --'------_ . ---------

I- --~----- -;- --------
I 

. ---------- ---------
I 

i __ ________ ! ________ _ 

i ---------- ---- -----
.. .. . - - - - - - - - I .. - - - - - - - -

- .. - - -:- - - - -- - ~ _. - - - - - - - -
/ ----------- ---------

. I . 

"~" 

, 
000130 

.. ~ 



. ," . ~.i-

LEACH SOLUTION MONITORING DAILY REPORT 

DATE: _____ ~:!!_~~~ ____ _ 

." 
. - " 

... ~,:. >~ 
.. :; ":'~::! 

TIME WATER NseN LIME OTHER 1 SOLUTION . ' . '. · ·<;:tt~, 
SAMPLED , ADDED , ADDED' ADDED . , ADDED d . LEVEL I · GALLONS .: . ' > : ~i'; 

~~~~~~~~~ : ~~~~~~~~~ : ~~====== : ======== : ========: =====~:== : ===~~5='i.' ti:,~~ 
1 . . 1 7GJo, 1 /g-OO.· 1 . . ' I . " 7. t3 '/,t./c.'d06':'· " ' :>J~~ E 

RREN 
- - - - - - - - - 1 - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - I · - - - - - - - - .;,. - I - - - ..J'-!r - - - : '" .' 1' ....• 

UTRAL. , , 1 , . .. ... '1' . '0--:73 1 . !/..·6r-,,'ofP ··' , . " ::?:;?:'? 
_________ _________ ________ ________ ________ __________ __ '-1..J..:-___ . ".' 

2 0 ' . , , ,., / C; / I · , ;·~o( ,"," ... .:::.: 
H _________ , ________ ...: , ________ , ________ , ________ , _____ .:. ____ , ____ V;t _ .l.:-'_ '.; ':" ' .~: 

--------- --------- -------- 1 -------- 1 -------- 1 ---------- 1 --------- . . . ::~i~<;:·.;:~ 

---------1 ---------1 -------- 1 --. ---_---1 --------1 - .-----:...--- 1.-.------....:- . . :.!;'; 

_________ 1 _________ 1 ________ 1 ________ 1 ________ 1 __________ _________ . . '! . . :::~.; :j 

I r I J . . I · I ' I ,' . , ' ~''i~::; 

_________ 1 _________ 1 ________ 1 ________ 1 __ .:.. _____ , ___ .;. ___ ---I ------.~-- . ' ' . ·\.··:.i f;~ 

--------- --------~ '--------'--------.,--------'----------: --------- .:" ';':·:·;·.':"·:; ':·:1 

_________ I _________ I ________ I ________ I __ ~ _____ I _____ ~ ____ 1_________ J 

' 0 _ ~ ~ . .. " .'~. 
---______ ' _________ I ________ I ________ I~~ ______ I ______ - ___________ _ 

I I I · I , . '{ ~ 1 

--------~: ---------: --------: --------: --------.: ----~--~:-- : .------~~~ . ,'.: :.' :./: .. J 
--------- I --------- I -------- 1 -------- r -------- r ----.-;-::---..-- 1 ---.-'7~~;;~ .. . ' " : ")'1:~ 

--------- r -- ------- r ------~ - r - - - ----- 1 -- -- - - ~- ,. - ---- . .;.---~' ~ I -.:..- --- ':"::':,. ' . ).;. >: . :;::~~ 
I I I 1 ' . '1 '.' ' ... . I .. . . ; . c, , ';' 

--------- --------- -------- -------- -------- ----..:----- ---------' . : .. ', : ~ .. ,:.;.: ;-~~ 
J . . / 1 / . / . ...:' ','.' . ' ;. 1 '" , . : .. ". :, . . , .!I:) 

========= : ========= : ======== I ======== : ==~===~~ : =;=====~== I ~======~~ ': ..• ·.: .... i;.;.' ... ~.t:~:;,;. 
-------------------------------------------------

------------------ . 1 

1 

: .. 

. -'- '-- .... _-_._-------

R' EC~IVED 

~Ul r:. 

AOEQ - OWeJ 
~oMPl.l"r;ce SECTION 

.. : < ': '/ 
: : ~ . ', .. '·.~·l 

~. ;: ;:~ 

: .... . 
' . ~. ,'.'- ':. 

. )'1' 

':. ' 

.' . . :.f 
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E 

RREN 

',' .. , , 

LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ______ 1:.1..2::.1f __ · __ _ 

f , 
. -l . - :. 

-.. : ... -.. :.j 

:' ':">~ 

TIME WATER NaCN LIME I" OTHER ' , SOLl..iTION " <;, t~~ 
SAMPLED I ADDED I ADDED' ADDED . ' ADDED ~ I LEVEL' GALLONS S~)~ 

• ' . • I : . ~ , " ' " . ' 

=========: =========: =~=====~: ========: ==~=====':===='=22~'==: ====~j:~2 ' /\:;': : ::,S;;~ , 1 1 . , 1 . 1 '" 'f~" " , .... 1 '. ''1-' ' ~' ; '. '.-1:' " .. ' ." :' '," \ 
• • '. • \.) J 0. / [I , ~Ov.. . . . ,'" : ...... "i} ---------1---------1--------1--------1 --------1 ---------'-1 --- :----- , .-... ! ,'.' 

• , 1 1 , .. : , . .', -?' ,., I" '70'-" i·,C" C'~ ' :.:'.: ;"'( ":t,~ .. UTRAL. __________________ , ________________________ _____ L::..~ __ _____ 1~ __ · .'. " ,,,, ,,,.:. .. ~. 

[,ORM H20 _________ : ________ ~: ________ : ________ : ____ ~ ___ : _____ ?:.£f_: ---~t~g2~ ' .~ ,. \ '~) 
_________ f _________ ________ ________ ________ __________ _ ______ -.::_ . ,' ~ ~·~~·~:\~<~~i 

1 1 1 1 1 I :., .. . .... ' r;~'~ 

---------, ---------, --'------1--------1 --------1 - '.:.~---:.---I - ,------~- ' .. ,.:\~?:~ .~ 
, ' 1 I' v", . :,. ,l .. ,.·.::,~ ;~i~. 

---------,---------,--------,--------,~-----~-,~~------~~,~---~~~-- .i ~ 

---------1---------1--------1--------1--------1 ---...;------., ----:...-. ..;--, >. > ,: :: ,:,9~ 
_________ ' ________ ~I ______ ~_' _______ ~' ________ '__________ _________ " "1 

, , 1 1 1 1 " ': :·1 
---------I---------,--------I--------I--------I-----~----1---------

" . , 
1 1 " , I ' I --------- --------- -------- -------- -------- ---------- ---------

I , , 1 1 ·1 I .,' . ; 

---------1---------1--------1--------1--------1----------1---------
1 . , 1 1 ' I " ,f . I" , ' . . ':" ' , , :.0:.1 

-------:~- , -----~-~~ , ------~- , -------- , --~--~-- , ~---.;-:-~~~.~ I --~'-~~~:,~ ,> ... \'.: : :" ::.?~:1 

---------, ---------1--------1-------·- J ------~-I----- .-----I-------':..- . '. ">',' ::\ ~ 

~~~~~~~~~ i ~~~~~~~== i ~~~~~~~~ i ~~~~~~~= i ~~~~==~= i =E1i~=~= i ~=~1=~!=i:,:n~! 
------------------------'-- --~-- -- -;.. --- ---'- --- -'-- --~.: -~ I- _______ ~ ___ ~ - . :'t.'· ~:.i~4,: 

\ . " . ',. ' 

1 

. --- --- ,,-------._----

R E C,'E rVED 

JUL ? 7 . · 1q~N . : 

ADEC-'- owo 
COMPLIANCE SJ;;CTION 

RECEIVED 

ADEO - bWQ 
COMPLIANCE SECTION 

, ', I 

. .. :":" ;,:;i 
" ; ' 'l" I 

" . 

.. 
l; " 

. : .f, 
," 
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E 

TIME 
SAMPLED 

'.-" ;',: ;. , 

LEACH SOLUTION MONITORING DAILY REPORT 

<r~ 

WATER NaCN LIME OTHER I SOLUTION '. . . :~ ~J't~ 

========= I ~~=====~ ~~======: ~=======': ~~==~==~ ==~=~~:' Y '\.:.~.·,2~.; .. ;.·:, _________ : _____ ~~ __ : ________ : ______ ~_: ________ : ____ ~£f~ _ __ {!.'-jjg_~~" .. -~' 
UTRAL. 1 1 1 1 I .' . ' :-:,"""';! 1 ' . ;,-''1 '1 ' -;;::' 0 ',' . . ... .~.:',~:,~.,;: ~:.'.~: _________ _________ ________ ________ ________ _ ____ ~~~__ __::::::~..fr-~v~_ ", , ,:. ' ... "' 

1 1 1 1 1 . '1..1. rJ(. I j 1 (}OO ' .~ :~ :;;~ H2~ ________ I _________ I ________ I ______ ~_I ________ I _____ J~2 __ I ____ ~____ ~.~ 

--------- 1 --------- : -------- : -------- : -------- ---------- --------- .' . . . ' ·:.·.~. :.(,~;.:.;.{.r.;. 
---------1---------1--------1-----:--1-------- ---------- --------- " 

I ' f I I ', .. .. ' ,'l ' !~r" 
--------- --------- -------- -------- ----~-~- ---------- --------- . ~j~~~ I· 1 1 1 ..... . I : . ~;., . . 'VI" . 
---------1---------1--------1--------1--------1----------I----~---~ ~ . ,;~ 
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LEACH SOLUTION MONITORING DAILY REPORT 
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LEACH SOLUTION MONITORING DAILY REPORT 
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M,,:'IY 1, 1. 389 

PIH~ ,..,11 NE F<AL.t>, INC. 
P.O. BOX 370 

TOMBSTONE, ARIZONA 85638 
(602) J.~57--;:::i:::82 

Arizona Department of Environmental Quality 
Office of Water Quality 
Water Pollution Control Compliance Unit 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Plesse find enclosed our Quarterly Interpretative 
Assessment Report for the period of January thru March, 1989. 

Should you have any questions concerning thi s report, 
plea s e feel free to contact me at the number listed above. 

/\ a /'l' C7'~' ./~-: "',/ 
~~a:1 /. .'--r~ 

Ga'r~y (~. L i nd'r~oos 
Technical Superintendent 
and Vice President 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ' / - :r J - 'fj"Q 
-----------~------

TIME 
SAMPLED 

WATER 
ADDED 

NaCN 
ADDED 

LIME 
ADDED 

OTHER I SOLUTION 1 
ADDED 1 LEVEL GALLONS 

---------I----~----I--------I--------I--------I----------1---------
PREG ___ L~~~_' ____ :_ ____ ' ________ ' ________ ' ________ I ___ ~~~ __ I_i'y~q~g-

BARREN ___ ~~<?Z __ : ____ -:-____ : _~!~-:.c: __ : ___ fC29 __ : ____ -:-: __ : ___ {-:J_~ __ : __ ~~~_O_O_o.. 
NEUTRAL. ___ l~~~ __ _________________________ 1 ________ 1 __________________ _ 

(0/;)-- 1 / 1 
STORM H2~ ________ I---------I--------I--------I--------I----- _____ 1---------
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/ 1 1 / 
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1 --------- --------- -------- -------- -------- ---------- ---------
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---------1---------/--------1-------- --------/----------1---------
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LEACH SOLUTION MONITORING DAILY REPORT 

TIME WATER NaCN LIME OTHER SOLUTION 
SAMPLED ADDED ADDED ADDED ADDED LEVEL GALLONS 
--------- --------- -------- -------- -------- ---------- 1 ---------

PREG /11.,j-'" 1 7. /.j- 1 ~~p("1 000 
--------- --------- -------- -------- -------- ----------

_____ L ___ 

BARREN 1/10 3 0 000 1 17,jo __ _ 1.q? __ ---~~~~---
1 0""/'1 0 0 0 ---------

___ .L. _____ 1 
-------- -------- 1 ----.:..1----

EUTRAL. ___ ~~~ __ 

STO H2 0 __ ./!~~:-__ 

---------1 
1 

1---------1 

000144 
1 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ;Z-Z--Y? 
---------~--------

TIME 1 WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED ADDED 1 ADDED ADDED 1 LEVEL 1 GALLONS 
---------1---------1--------1--------

PR E ___ LJ(2Y __ I ____ ~ ___ ' ___ ~ ___ '~J~_~~ 
--------1----------1---------
________ ' ___ ~;~~ __ ' __ ffZ~~-

BARREN ___ L-(~-r:_: ___ ::f! ____ : ___ £ ___ : __ I..~~jI~_ _ _______ : ___ _ ~ . .k~ __ : __ f~~ :?~<: _ 
NEUTRAL. ---J(~l--'---~----'--------'-------- --------'----q~~~--'---~{~~-
STORM H20 ___ L~~<2 __ : ___ .~ ___ : ________ : _______ _ ________ : ___ j~fl ___ : ___ ~~~~-

1 --------- --------- -------- -------- -------- ----______ ' ______ ---
1 1 

---------1---------1-------- -------- --------1----------1---------
1 --______ ' __________ ' ______ ---

1 1 1 

---------1---------1-------- --------1--------1----------1------------------ ---______ ' ______ -- --______ ' ______ -- ----______ ' ______ ---
1 1 1 1 

---------1---------1-------- --------1--------1----------1---------
1 1 1 1 
1 1 

---------1---------1-------- -----~--I--------I----------I---------
_________ 1 _________ 1 __________________________________ ' ________ _ 

1 1 
---------1---------1-------- --------1--------1----------1---------

1 1 1 1 

---------1---------1--------1--------1--------1----------1---------
1 1 1 

1 000145 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: 

TIME WATER NaeN LIME OTHER SOLUTION 
SAMPLED ADDED ADDED ADDED ADDED LEVEL GALLONS 
--------- --------- ---~---- -------- -------- I ---------- I ---------

REG __ Q.f3_?" __ _ __ -:::e:... ___ 
-------- -------- -------- I--j{~~----I--~~i~~:-

ARREN __ q2}_~ __ -d' /76-'0 (t,) ;;Zs~o ib') I I Z :II I 1cJ,/ooo 
--------- -------- -------- -------- ---------- I 

____ .L ____ 

EllTRAL. __ P5.J$. __ - - _-::s::!. ____ __ 2J!f:.. ____ I %~OO -------- -------- -------- ___ l- ____ 

H2O __ _ Q,-:r]' ___ je, I 7 (JOO TORM ---y----- ___ :.z,"::' ____ 
I -------- -------- -------- ---,,------

--------- ---------1--------1--------

I I 

--------- ---------1--------1-------- --------.-

000146 
1 



LEACH SOLUTION MONITORING DAILY REPORT 

DA TE: -:z - i - r<;' 
------------~----

TIME WATER NaCN LIME OTHER SOLUTION 
SAMPLED ADDED ADDED ADDED ADDED LEVEL GALLONS 
--------- --------- -------- -------- -------- ---------- ---------

REG 0710 1 1 ~,CZ _~!..~:~OJ?- __ --------- --------- -------- -------- -------- ----------
ARREN ___ qZ(~ __ 17.:>;0 1 ___ ~0' ___ 1 1 ___ ~f.f ___ t {,& au? --------- -------- 1 1 -------- 1 

___ .L. _____ 

-' / ___ Q,.L't ___ /2 VVU EUTRAL. ___ ~L@ ___ 
--------- -------- -------- --------

___ :.t: _____ 

H20 OC~O 
1 1 __ _ I.: J_J.. ___ 7,000 ____ L ____ 
1 --------- -------- -------- -------- - - - !./- - - - -

1 

---------/ ,---------/-------- -------- -------- ----------
/ 

--------- ---------/--------1--------1--------/---------- ---------
/ I 

000147 
1 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~:{~_l!: _____ _ 
TIME 

SAMPLED 
WATER 
ADDED 

NaCN 
ADDED 

LIME 
ADDED 

OTHER 1 SOLUTION 
ADDED 1 LEVEL 

---------1---------1--------1--------1--------1----------
REG ___ ~L~~ __ _________ I ________ I ________ I ________ I ___ f~t~ __ _ 

ARREN _~_~~~ __ :-~~~~:---- ________ :--------:--------:---~~~~---
IEUTRAL. ___ ~~~ __ I _________________ I ________ I ________ I ___ !~~~ __ _ 

H2~ __ ~£~~ __ :--------- ________ : ________ : ________ : ___ j~Zl __ _ 
__________________________ --______ 1 ______ -- _________ _ 

1 1 1 1 
---------1--------- --------1--------1--------1----------

GALLONS 

63 ~ llC.() 
---~----

7'f1 "oJ ---.:./-----
(}.f oJO --~:..., .... ----
C(Nu 

- - -7- - - --

---------1--------- --------1--------1-------- ----------1---------
1 --______ 1 ________ 1 ______ -- 1 
1 1 1 1 

---------1--------- --------1--------1-------- ----------1---------
1 1 1 --------- ---------
1 

---------1---------1--------1--------1-------- ----------1---------
__________________________ --______ 1 ______ -- __________ 1 ________ _ 

1 1 

---------1---------1--------1--------1-------- ----------1---------
_________ ---______ 1 ________ 1 ______ -- ________ 1 __________________ _ 

1 1 1 

---------1---------1--------1--------1--------1----------1------------______ 1 _________ 1 ________ 1 ________ 1 ________ 1 ______ -___ 1 ________ _ 
f 1 1 

• 

000148 
1 



LEACH SOLUTION MONITORING DAILY REPORT 

TIME 1 WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
---------1--------- --------1--------1--------1----------1---------REG ___ ~~~~ __ I ________ _ 

ARREN __ _ ~~C:0: __ : _S~~)2~' __ _ 
EUTRAL. ___ ~~~~ __ I ________ _ 

___ ~ ___ 1 __ :fj_'~:.._ 1 ___ -==-___ 1 ___ (_.("? ___ 1 -j:~Z-~()!'--

____ L ___ : ___ ,(~~ __ : __ ~ ___ : ___ {~t ___ : _~!Z_~O! __ 
____ ; ____ I ___ ~ ___ I ___ :-: ___ 1 ___ :5. . .!!..~.: __ 1 _!.~3~~~ __ 

TO H20 ___ ~~.t! ___ : ________ _ j 1 i 1 - 1 / C;I ' 1 .j-*' (}~'O 

====t===:===~====:========I==========:====~==== 1 1 1 1 

---------1--------- --------1--------1-------- ----------1---------
--______ 1 ________ 1 ______ -- __________ 1 ________ _ 

1 1 
---------1--------- --------I------~-I-------- ----------1---------
---______ 1 ______ --- ________ 1 ________ 1 __________________ 1 ________ _ 

1 1 
---------1--------- --------1--------1-------- ----------1---------
---______ 1 ______ --- _______________ -1-------- __________ 1 ________ _ 

1 1 

---------1--------- ---- ----1--------1-------- ----------1---------
__________________________ --______ 1 ______ -- __________ 1 ________ _ 

1 1 
---------1--------- --------1--------1-------- ----------1---------
__________________ --______ 1 ________ 1 ______ -- __________________ _ 

1 1 

---------1--------- --------1--------1-------- ----------1------------______ 1 ______ --- ________________ 1 __________________ 1 ________ _ 

1 1 1 

1 
000149 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~_~Z~j(~ _____ _ 

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
---------1---------1--------1--------1--------1----------1---------

REG (I ? 6·~() 1 1 l..j--: f/ 1 'It::Z cJC,)t) --------- --------- -------- -------- -------- ---------- ----~----
ARREN ___ t}ff;J __ : _;?~~<:" ___ _ !.!.,(C-:. __ : __ .:Z~~ __ : ________ ___ ZJ:-!' ___ : _ZfZ~()_C,-~_ 
EUTRAL. ___ ~~!1 ___________________ 1 ___________________ f~~ ___ I __ ~~~~~-

TORM H2o ___ ~I~~ __ : _________________ : ___________________ (_6} ____ : ___ ~~~~<.-~_ 
---______ 1 ______ --- ________ 1 __________________________ 1 ________ _ 

1 1 1 

---------1--------- --------1-------- -------- ----------1---------
---______ 1 ______ --- _______________ _ 

1 1 

---------1--------- --------1-------- ----------1---------
---------,---------

1 1 

---------I---~-----I--------I-------- ----------1---------
1 1 1 

1 

---------1---------1--------1-------- --------1----------1------------______ 1 _________ 1 ________ 1 ______ -- ________ 1 __________ 1 ________ _ 
I 1 

---------1---------1--------1--------1--------1----------1---------
---______ 1 ______ --- ________________ 1 __________________ 1 ________ _ 

I . . 1 1 I 1 
---------1---------1--------1--------1--------1----------1---------

000150 
1 



DATE: 

TIME 
SAMPLED 

LEACH SOLUTION MONITORING DAILY REPORT 

WATER 
ADDED 

NaCN 
ADDED 

LIME 
ADDED 

OTHER 1 SOLUTION 1 
ADDED 1 LEVEL GALLONS 

-------/-I---------I--------I--------I--------�----~-----1---------
EG ----~f~ __ I _________ ' ________ I ________ ' _ _ ______ ' ___ ~L~ ____ '_fffi_~~ _ 

____ O.J.<JJ __ : _-Z!!;_rJ_O_lJ ___ : __ fl-1-:: __ : __ V:-~_~_: __ --=-= ____ : __ £Zr.. __ _ : _yj~~() __ 
~UTRAL. ___ ~5J2 __ I _________ I ________ ' ________ I ________ ' __ ~!J __ --'-L1tL~!--

ORM H2~ ___ OJ~~-:---------:--------:--------:--------:---[f! ____ : __ ~~~~ __ 
---______ I~ ________ ' ________ ' ________ ' ______ -- 1 ---------- ---------1 1 1 1 1 

---------1---------1--------1--------1-------- ----------1---------
1 ----______ ' ______ ---

1 

---------1---------1--------1--------1-------- ----------1---------
---______ ' _________ ' ________ ' ________ ' ______ -- ----______ ' ______ ---

1 1 1 1 1 
---------1---------1--------1--------1-------- ----------1---------

1 1 1 
1 1 1 1 

---------1---------1--------1--------1-------- ----------1---------
_________ ---______ 1 ______ -- ________________ ' __________________ _ 

1 

---------I---------I----~---I--------I--------I----------1---------
__________________ --______ 1 ______ -- ________ ' __________________ _ 

1 1 1 1 
---------1---------1--------1--------1--------1----------1---------
---______ ' _________ ' ______ -- --______ 1 ________ 1 __________ 1 ______ ---

1 1 1 1 

000151 
1 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: 2'/0- vC __________ Q4 _____ _ 

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED ADDED ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
--------- ---------

REG 0910 
--------- ---------

ARREN 07<77 .:z~ 000 --------- ---------

--------I--------I-~------I----------I---------
1 1 I' ~3~ 1 6'77.000 

-----~- -------- -------- ---------- ----~---
__ f!-J ___ : _'igl_)q::._: ___ =-=-= __ : __ ~7~ ___ : __ !3~_~()~_ 

EUTRAL. 07/ 'I --------- ---------
1 1 1 I. tl I/O?, jOO 

-------- -------- -------- ---------- ----~----

------- ~ -
1 1 1 I tl 1 0 ...... OvO 

--------I--------I--------I---~------I----~----
--______ ' ________ ' ________ ' __________ ' ______ ---

1 1 1 1 
--------1--------1--------1----------1---------

---______ ' ______ --- -------- -------- -------- ----______ ' ______ ---
1 1 

---------1---------1--------1--------1--------1----------1---------
---______ ' _________ ' ________ 1 ________ 1 ________ 1 ______ - ___ ' ________ _ 

1 1 1 1 1 1 
---------1---------1--------1--------1--------1----------1---------
_________ ---______ ' ________ ' ________ ' ________ 1 ______ ---- ________ _ 

1 
---------1---------1--------1--------1--------1----------1---------
---______ ' _________ ' ______ -- -------- -------- ---------- ---------

1 1 
---------1---------1--------1--------1--------1----------1---------

1 1 1 

---------1---------1--------1--------1--------1----------1---------
---______ ' _________ ' ________ ' ________ ' ________ ' ______ - ___ 1 ______ ---

1 1 1 1 1 

000152 
1 



LEACH SOLUTION MONITORING DAILY REPORT 

TIME WATER NaCN LIME OTHER SOLUTION 1 
SAMPLED ADDED ADDED ADDED ADDED I LEVEL I GALLONS 
--------- --------- -------- -------- -------- I-~~--.,-;--- I ---------

REG --------- --------- 1 -------- -------- -------- Y: __ ~_t ____ 1 _.f.JJL!!!2.C!._ 
7"0 000 

1 6"'00 II,.;> '/. - I :1.67 000 ARREN :; 
---------

___ :l _____ 

I -------- -------- -------- ---------- 1 - - - _ ..... - - - --
EUTRAL. --------- --------- I -------- -------- -------- __ L~(l ____ I_!~r_~~~_ 

I. C.I I 
.; 

TOR H2O o 000 
--------- --------- -------- -------- -------- ---------- I - - - '-/- - - - -

1 
---------1--------1 

f f ---------
1 1 

1 1 
1--------1 
1 1 

I 

1 O(}0153 



LEACH SOLUTION MONITORING DAILY REPORT 

OTHER 1 SOLUTION 1 TIME 
SAMPLED 

WATER 
ADDED 

NaCN 
ADDED 

LIME 
ADDED ADDED 1 LEVEL 1 GALLONS 

---------�---------�--------�--------�--------�----------1---------
PR G J.lY-,j- 1 1 1 1 1 ~, .. ro 1 .:5.)~7 000 -- - ---- --------- --______ ________ ________ __________ _ __ J ____ _ 

BARREN ___ ~y~ __ :---------:--------:--------:--------:---~-~~-__ ~1~~~~_ 
NEUTRAL. ___ LL~~ __ I _________ I ________ I ________ I ________ I ___ ~~ ____ _ !fZ~~~_ 

STORH H20 ___ I~~~ __ : _________ : ________ : ________ : ________ : ___ I.:Cf ______ y;~~~ __ 
_________ 1 _________________ 1 ________________ 1 _________ _ 

1 1 1 1 1 

---------1---------1--------1--------1--------1----------
---______ 1 _________ 1 ________ 1 ______ -- ________ 1 _________ _ 

1 

---------1--------- --------1-------- --------1----------
---______ 1 ______ --- ________ 1 _________________________ _ 

1 1 1 

---------1--------- --------1-------- --------1----------

---------1--------- --~-----I-------- --------1----------_________ 1 _________________ 1 _______ _ 

1 1 . 

~--------I--------- --------1-------- --------1---------- ---------
1 1 1 
1 1 

---------1--------- --------1--------1--------1----------1---------
_________ ---______ 1 ______ -- __________________________ 1 ________ _ 

1 

1 
000154 



REG 

ARREN 

TIME 
SAMPLED 

t(.,./ __ Lr2._~ __ _ 
/010 ---------

LEACH SOLUTION MONITORING DAILY REPORT 

WATER NaCN LIME · OTHER I SOLUTION I 
I ADDED I ADDED ADDED ADDED I LEVEL I GALLONS 
---------�-------- --------1--------1----------1---------
---______ 1 ______ -- ________ I ________ I __ Z~J! ____ 1_7~~99? _ 
_ ~_:t_(JjJ-~ __ : __ £.lJ:: _ u'c)O 1 - 1 s'J'J 1 ,,)/3 OOU 

__ L _____ I--------I---------- ---~-----
/ouO' EUTRAL. ___ ~z~ __ _ -------- --______ I __ ~~~=--- _~~:~!q~-

H20 /06~L --------- ---------1-------- _ _______________ : ___ ~f~ ____ __ ~:qRY--
--______ 1 ______ ----

1 

--------- ---------1-------- -------- --------1----------

--------- -~-------I-------- -------- --------1----------
1 1 

--------- ---------1-------- -------- --------1----------1---------
1 --------- --------- -------- -------- -------- ---------- ---------

1 I 

--------- ---------1-------- -------- --------1----------1---------
_________ ---______ 1 ______ -- ________________ ' __________ 1 ________ _ 

1 1 1 

--------- ---------1--------1--------1--------1----------1---------
_________ ---______ 1 ________ ' ________ ' ________ ' __________ ' _____ - __ _ 

1 1 1 

---------1---------1--------1--------1--------1----------1---------
--------- --------- -------- --______ ' ______ -- ---------- ---------

1 

000155 
1 

' ,' 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~-JjI~_fZ _____ _ 

TIME WATER NaCN LIME OTHER SOLUTION 1 
SAMPLED , ADDED , ADDED' ADDED' ADDED LEVEL GALLONS 
---------,---------,--------1--------1--------

REG ----~t~-I---------I--J?-'~-'--1:~~---'---::---
----------,---------t. ff 1 tJ7 ()~O ---------- ----~---

ARREN ____ ~~-:--------- ________ 1 ________ : _______ _ 
EUTRAL. ____ ~!~~_' _________________________ , _______ _ 

t- G y' 1 ttli tJ()O 
-------~--I----j(----

:2. ~6 , 10 'C. tJ{)O ---------- ----~---
TO H2~ ___ ~~Z~_:--------- ________________ 1-------- ___ {~tJ ____ :---~~~~-

---------,--------- -------- -------- ----------,---------, , 1 
---------1--------- --------1-------- ----------1---------

1 --------,-------- ----______ ' ______ ---
1 

---------1--------- -------- --------1----------1---------
1 --------- --------- -------- --______ ' __________ ' ______ ---
1 , 1 

---------1--------- -------- --------I-----~----I---------
1 1 

---------1--------- --------1-------- --------1----------1---------
__________________ --______ 1 ______ -- ________ 1 __________ ' ________ _ 

1 1 . 1 , 

---------I-----~--- --------1-------- .--------1--------- - 1---------
---------,--------- -------- -------- --------,----------,---------1 1 , 1 

-----~---,--------- --------1-------- --------1----------1---------
---______ ' ______ --- --______ ' ______ -- --______ 1 __________ ' ______ ---

1 1 

000156 
1 

T 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: _____ ~~~~=~?~ ___ _ 
TIME WATER NaCN LIME OTHER 1 SOLUTION 1 

SAMPLED 'ADDED ADDED ADDED ADDED .I LEVEL 1 GALLONS 
---------1---------1--------1--------1--------1----------1---------

EG ___ erJl __ , _________ I ________ I ________ ' ________ ' ___ t_iL-__ ' __ Z~f~~~_ 
RREN ___ q[~q __ : _€q,~~p ___ : __ f?(jt~_: _:!!E!~~_: ___ ~ ___ : ___ t;:J_~ ___ : _~!i~_O_ 
UTRAL. ___ ~ff~ __ f _________ f ________ f ________ f ____ ~_~_I __ ~fL ____ '_~~~~~_ 
OR H2~ __ q!jI~_:---------:--------:------~-:--------:--!:f~ ____ :---~;p~~-

---------,--------- --------,--------,-------- ----------,---------1 1 1 1 1 1 
---------1---------1--------1--------1--------1----------I-~-------
--------- ---______ ' ________ ' ________ ' ________ ' ______ ---- ---------

1 1 1 . 
---------I~--------I--------I--------I--------I----------1---------
__________________ --______ 1 ________ 1 ______ -- __________________ _ 

1 1 
---------1---------1--------1--------1--------1----------1---------
--------- --------- --______ ' ______ -- --______ ' ______ ---- ---------

I 
---------1---------1--------1--------1--------1----------1---------
---______ 1 _________ 1 ________ 1 ________ 1 ______ -- __________ 1 ________ _ 

I I 1 1 I 1 
---------I---------I--------I-------~I--------I----------1---------

1 I 1 1 

---------1---------1--------1--------1--------1----------1---------
II I 1 

1 000157 
,.. 



LEACH SOLUTION MONITORING DAILY REPORT 

.- DATE: ;(-It-,?Q 
----------~------

TIME WATER NaCN LIME :'1 OTHER SOLUTION 
SAMPLED 1 ADDED 1 ADDED 1 ADDED . 1 ADDED . 1 LEVEL 1 GALLONS 

------~--I---------I-~------I-------~I--------I-------~--I---------
RE ___ OL:tf __ 1 _________ .1 ________ 1 _______ 2 1 ~ _______ 1 ____ ~,f:L __ 1 --£.:t.t(2~ 
ARREN __ P5~_Q __ : _-!.~-,;,!q~ __ : __ e~'(!b3_: __ !l.f/2!6: ___ C __ : ___ 2JI. ___ : __ Z~:lrJ.!P-
EUTRAL. ___ Qf_ic __ I _________ I ________ I _______ ~I ________ I ___ ~jL ___ I __ [~~~~_ 
TORM H20 __ pf1~:--__ : _________ .: ________ : _______ '~: __ :: _____ : ___ I.t~! ____ : ___ S;q~c: __ 

--------- --------- -------- --_____ ~I ________ I ______ ---- ________ _ 
: : "1 
," ". ---------I---------I--------I-~---:-~I--------I----------1---------

1 1 1 ':1 1 1 
---------I---------I--------I-------~I------~-I----------1---------

---------I--------- , I--------I-------~I--------I----------I-----~------------ ---______ I ________ I _______ ~I ________ I __________ I _____ - __ _ 
1 : 1 1 

-~-------I---------I--------I----~--~I--------I----------1---------
--------- ---______ I ________ I _______ ~I __ ~ _____ I ______ ---- ________ _ 

1 1 1 1 ~ 1 
.... ---------I---------I--------I-------~I--~-----I----------1---------

__________________ 1 _______________ ~I __________________ I~ _______ _ 

1 1 1'1 1 1 

---------I---------I--------I----~--~I--------I----------1---------
--------- --------- -------- --_____ ~I ______ -- __________________ _ 

,I 1 

---------1---------1--------1-------~1--------1----------1---------
1 I ' 1 '.'1 1 1 --------- --------- -------- -------- --~----- ---------- ---------1 I I "I 1 1 

.. 

;'~ . ' -I' . 

~. 

~::;~i~~{ " 

1 
000158 ~: :." 

-" ,':,~ ", 
'"I,f : 

' i 

.;" 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~~~~~~[ __ ~ ____ ' 

TIME WATER N~CN LIME OTHER I SOLUTION ... .. 
SAMPLED I ADDED I ADDED I ADDED 1 ADDED.I ,LEVEL 1 GALLONS , 
---------I--------~I-~--~~--I--------I--------I-------~~-I------~~-
__ L~~<t' __ 1 ______ .::. __ 1 ___ ~~::.._...:. 1 ________ 1 ___ ~_~ __ 1 __ ';;..z..~f ___ 1 _ff1$_~ 

__ .!_~~,5~ __ : _:!~t!.(!/~ __ : ___ =~ __ : __ ~.J7.f? ~ _ : ___ :-::. __ : __ ~;JY ____ : _ ~!;.P.P.f'_ 
EUTRAL. __ ~o.!.i. __ 1 _________ 1 ________ 1 ________ ·1 ____ ...:. ___ 1 ___ ~'_t.Jj ____ 1 -j.fJ. ... <'-~fl._ ' 

PRE 

ARREN 

nORM H20 __ LO.l..~ __ : ________ ~: _____ ~ __ : ________ ': ________ : ___ !:![ ____ : __ .£.o..~~ __ 
1 1 · 1 

---------1---------1--------1--------1--------1----------1---------
---______ I_~ ______ ~I _____ ~ __ '_~ ___ ~_:I ________ I ______ - ___ ' ______ ---

I I I '1 ' I I ' 
---------I---------I--------I-------~I--------I----------1---------

I I I 1 
1 1 1 ·1 1 1 

---------I---------I--------I------~-·,--------I~---------1--------- ~ 
---______ I _________ I ________ I ________ I_~ ______ I ______ - ___ ' ______ ---

1 I I II 1 
---------I-------~-I--------I-------~I--------I----------1---------

I I I I 
1 I II 1 

---------I------~--I----~---I-------~l--------I----------I-------~-
--------- ---______ I ___ ~ ____ I ________ :I ______ -- __________________ _ 

.:1 
---------1---------1--------1--------1--------1----------1---------

1 I 

'I 

1 000159 
'. 

~I! 
:; 'i~:' · · 

.~' :" 
,<t ., 

'. 

.', 



LEACH SOLUTION MONITORING DAILY REPORT .:~. : •.. 

DATE : ____ ~:! .. L-_ff _____ _ 
" ; 

TIME WATER N~CN LIME OTHER SOLUTION 
SAMPLED , ADDED , ADDED · ' ADDED · , ADDED:' LEVEL 'GALLONS 

---------,-------~~I-~------,--------,--------,-~-----~--I~-----~~~ 
RE ___ !.I....if.~ __ 1 ______ -"-~_' ___ ~....:....:_....: 1 ________ , ___ :... ___ ..::. , __ ~.£t' __ ..... , £..t..t~.£~~ 
ARREN __ .!!!~~_: _~qeg~ __ : __ '!.~1~/j~: ___ c:~o..JjJ..: ___ -: ___ .~: ___ b...:_?..i_' __ ' _(l'l_~~f!._ 
EUTRAL. __ ..!!.:I..:!. __ ' ______ .:._~ I ____ .:.~_~ 1 ~ _______ I ________ ' ___ ~,L2!:. ____ fzC-a.f>_~_ . 

TORM H2~_!~~J~ __ :--------~:-------~:--------:--------:---~~! ____ __ y:~p~ __ 
---------,--------- -------- --------,-------- ---------- ---------

" , 
---------,---------,--------,-----:--,--------,~--------- ------------------,---______ ' ______ --,--______ ' ______ --,---------- ---------I ,· 1 ,. , 1 . 1 

---------I-------~~I-----~--I--------I--------I---------- ---------
_________ ---______ 1 ______ --,-------- ________ ' _______ : ....: _________ _ 

, "; , . , I . , 1 

---------I---------I-----~~-I--------I-------- -----~----I------------------ --------- --______ ' ________ I_~ ____ -- __________________ _ 
1 

---------,---------1--------1--------1-------- ----------1---------
---______ ' _________ ' ________ ' ________ ' ______ -- ----------,---------

, 1 1 1 , 
---------I---------I----~---I--------I------~- ----------,---------
---______ ' _________ ' ______ ~-,--______ '~ _____ -- ----______ ' ______ ---

1 ,. ' 1 1 1 
---------I--------~I-----~--I--------I-------- ----------1---------__________________ --______ 1 ______ -- __________________________ _ 

1 

1 
000160 

._. __ ._-_. - .~ ~ . .. _. - ~''' . 



,: ,' 
; ' ; \ . . ,: ':rc l

'. 

.... 
" 

. ,.i 

. " '.' 

LEACH ' SOLUTION MONITORING DAILYREP'ORT 
..... 

. :';1: . ',:; 

0: ::~ -----?::ift~~jf;:~a~~· r L II1E ' rO~H~~"j "~DLG+I~I?\ 
. """'" 

... ~ ... :~ ,' . ~~ . ::·~\~~.;jJ:i~;~? 
SAMPLED ADDED' . 1 ADDED ' I ADDED 1 ADDED " ~ , . LEVEL ' , GALLONS 

EG 
- -- -; ----: - --- - .~ ~ .~ ,.~: : '::- ~. ~ .~ ~.: - - .~ : - ~ -.--- ~ - :~- ~ :- -"~~ .~ :::~. ~;~ --:';f;j:,:'~: ~ -~ ;~~~b~ __ ~_S[__ _________ ________ ________ ________ _ __ 7~_z___ __~~ ___ _ 

RREN __ '!JJ_O£ __ : _j1.!jae<?~~: __ ~~. ~~~ .~: ________ : ____ ~_~._: __ £~r ___ : _~!!;_f!.~q_ 
UTRAL. __ Le!..t ___ ' __ ~~_~..:..~~ , __ ~....: ~:.. __ , ________ ., ________ , ,-__ ;t21-__ '_ 1 ,-J:::&"e{2iJ.:. -':,:.. -J ". 

/O/r' 1 ,:. 1 , ','. 1 1 . 1 :;' I-tf/· .· .. ~ ' ?()d(/ · ~·:~:IV:;.r"l :: 
ORM H20 _________ 1 _________ 1 ________ 1 ________ I-------· -I----------I---~(---- ':F: :;··'?··,;~, 

~~~~~~~;~ : ~~;;~~~:~~'i :='::~~:: i :::::~:: ! ::::::=~r~==:~:~:~=:::::~;:::: 'j~\~t~:i, 
. . ' " '~.' .. / .>. I " I} ~ I \, j ' _________ , _________ , _____ ~ __ I--------I . ':"----~--I-.:.:.------ ·-~ · , ---------. . i ·",' ., ; i: ' j ' 

~~~~~~~~~ : ~~~~~~~~~ i ~~~~~~~~ i ~~~~~~~~ i ~~~~~~~; i ;~;~~~~;~i i ~~~~~~~~~';;~;f~j l 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ~.2/-?r 
-----------~-----

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED ADDED 1 ADDED 1 ADDED . I LEVEL 1 GALLONS 
---------1---------1--------1--------1--------1----------1---------REG ___ 25~~_1 _________ 1 ________ 1 ________ 1 ________ 1 ___ ~~--- 1_~L!gqq __ 

ARREN ___ ~?? __ :-~~~--:--------:------~-:--------:--~7~---:-Z!~Q~e_ 
EUTRAL. ___ ~fJ.?:_I _________ I ________ I ________ I ________ I ___ t~f ___ 1_~J1~~~~_ 

TORM H2~ __ eff~-:---------:--------:--------:--------:---~~~~~ __ : __ i~-oJ2Q-__________________________ --______ 1 ________ 1 ______ ---- ________ _ 

1 
---------1---------1--------1--------1--------1----------I-~----------______ I _________ I ________ I_~ ___ ~~_I ________ I ______ - ___________ _ 

1 

---------1---------1--------1--------1--------1----------1------------______ 1 _________ 1 ________ 1 ______ --,--------,-------___ 1 ________ _ 
, 1 1 1 1 1 

-~-------I---------I--------I--------I--------,----------,------------______ 1 _________ 1 ________ 1 ________ 1 ________ 1 ______ - ___________ _ 
1 1 

---------1---------1--------1--------1--------1----------1---------_________ ---______ 1 ________ 1 ________ 1 ________ 1 __________ 1 _____ - __ _ 
1 1 1 

---------1---------1--------1--------1--------1----------1---------
1 1 1 

1 1 1 1 

---------1---------1--------1--------1--------1----------1------------______ I ________ ~I ________ I ________ I ________ I ______ - ___________ _ 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ~;( 3'- 5':<: 
----~-----~-----

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED 1 LEVEL I GALLONS 
---------I~--------I--------I--------I--------I----------1---------

RE ___ !~~--I---------'--------'--------'--------'----~~~~_' ___ ~LZ~~E 
ARREN ___ !q?f __ : _________ : ___ i~f~: __ .f..l~~~: ___ ~ ___ : ____ Z-_~! __ : __ Z?~?9? 
EUTRAL. /(}~O 1 1 1 1 1 'f,7? 1 ':;9'; , 000 _________ _________ ________ ________ ________ __________ _ __ J ____ _ 

TORM H2~ __ Jf~~~_:---~-----:--------:--------:--------:----~ !~~ __ :--;:~~?q-
1 --------- --------- -------- -------- -------- ---------- ---------

1 

---------1---------1--------1--------1--------1----------I-~-------
---______ ' _________ ' ________ ' ________ ' ________ 1 ______ - ___ ' ________ _ 

1 1 1 . 
---------1---------1--------1--------1--------1----------1---------
---______ ' _________ ' ________ 1 ________ ' ________ ' ______ - ___ ' ________ _ 

1 1 1 1 1 1 
-~-------I---------I--------I--------I--------I----------1---------

--------- --------- --______ ' ______ -- --______ ' ______ ---- ---------
1 

---------1---------1--------1--------1--------1----------1---------
---______ ' ______ --- -------- --______ ' ________ ' ______ ---- ---------

1 1 1 1 

---------I---------I--------I--~-----I--------I----------1---------
_________ ---______ 1 ________ 1 ________ ' ________ ' ______ ---- ________ _ 

1 1 1 1 

---------1---------1--------1--------1--------1----------1------------______ ' ________ ~I ________ ' ________ I ________ I ______ - ___ ' ______ ---
1 1 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: rt7~ ::.;' t/-8'f 
----~------------

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED 1 ADDED 1 ADDED' ADDED . 1 LEVEL 1 GALLONS 
---------1---------1--------1--------1--------1----------1---------

RE ___ !.t..~~ ___ 1 _________ 1 ________ , ________ , ________ 1 __ 1j:E ___ I __ if!P~_ 
ARREN ___ ~'p3 ___ : _£~Qqq __ : __ fq?_!6;:.: __ ~~q:l~: ___ ~ ___ ' __ ~f! ___ : __ ftfL!J~?_ 
EUTRAL. __ ~j_~~ __ I _________ , ________ I ________ , ______ ~ ____ ~~~ ___ I __ JJ~~~~~ 

TORM H2~ __ ij!~ ___ :---------:--------:--------:-------- ___ ~_~~ ___ :--!~~-~~~ 
---______ 1 _________ 1 ______ --,--------,-------- __________ 1 ________ _ 

, , 1 1 1 

---------1---------1--------1--------1-------- ----------,-~----------______ 1 _________ 1 ________ 1 ________ 1 ______ -- __________ 1 ________ _ 
1 1 1 1 

---------1---------1--------1--------1-------- ----------1---------
_________ ---______ 1 ______ -- __________________________________ _ 

1 1 1 

-~-------I---------I--------I--------I-------- ----------1---------
---______ 1 ______ --- ________ 1 ________ 1 ________ 1 __________________ _ 

, I 

---------1---------1--------1--------1--------1----------1---------
1 1 1 

---------I---------I~-------I--------I--------I----------1---------
_________ ---______ 1 ________ 1 ______ -- ________ 1 __________________ _ 

1 1 
---------1---------1--------1--------1--------1----------1---------_________ I ________ ~I ________ I ________ I ________ I __________ 1 ______ ---

1 1 1 1 1 1 

-------------------------------------------------------------------
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~:~~~jrJC ____ _ 
TIME WATER NaCN LIME OTHER 1 SOLUTION 1 

SAMPLED ADDED ADDED ADDED ADDED f LEVEL 1 GALLONS 

REG 
---------1---------1--------1--------1--------1----------1---------

073 0 1 1 1 1 1 C. S-;:( 1 15'7"7 000 --------- --------- -------- -------- -------- ---------- ----~----
RREN ___ ~l~i __ : __ ~ep~q __ : __ ~(.7_~ __ : __ .i~~L~: ___ :-:-: __ : ___ ?:-'_O ____ : _YJJJ-~'?.C!._ 
UTRAL. ___ ~~~ ___ f _________ I ________ I ________ ' ________ ' ___ ~3~~ ___ ' __ f~~~~_ 

ORM H2~ __ qI?~~_:---------:--------:--------:--------:---Z-~~ ___ :--~05-~~--
1 1 1 1 1 1 

1 1 1 

---------1---------1--------1--------1--------1------- ---I-~-------
_________ --- ______ 1 ______ -- ________________ ' __________ 1 ________ _ 

1 ' I 1 1 I · 

---------1---------1--------1--------1--------1----------1------------______ ' _________ ' ________ ' ________ 1 ________ 1 ______ - ___ 1 ________ _ 
1 1 1 1 

-~-------I---------I--------I--------I--------I----------1------------______ 1 _________ ' ________ 1 ________ 1 ________ ' ______ - ___________ _ 
1 1 

---------1---------1--------1--------1--------1----------1---------_________ ---______ 1 ________ 1 ________ 1 ________ 1 ______ ---- ________ _ 
1 ' 1 1 1 

---------1---------1--------1--------1--------1----------1---------
1 

1 1 

---------1---------1--------1--------1--------1----------1---------
· 1 --------- --------- -------- -------- -------- ---------- ---------

1 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~_:~~!{ _____ _ 
TIME WATER NaCN LIME OTHER 1 SOLUTION 1 

SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
---------1---------1--------1--------1--------1----------1---------

RE _~~~~k ___ I _________ I ________ I ________ I ________ I ___ ~~!! ___ I __ s(~~~_ 

ARREN _P.5~L ___ : __ tt~~0f> ___ : __ if~~!b:_: __ f..to_!,b_:>_: __ ~ ___ : ___ f._~: ___ : __ ~(:t~::9_ 
EUTRAL. nC,;/f 1 1 1 1 . 1 .s:;Z6 1 1/'/,/ 000 __ ~L~____ _________ ________ ________ ________ __________ _ ___ L ___ _ 

H20 V r; J" 0 1 1 1 1 I P. '/ J I / ,/1 0 1)0 TORM _________ 1 _________ 1 ________ 1 ________ 1 ________ 1 _______ ---I---J-----
__________________________________ --______ 1 ______ ---- ________ _ 

1 1 1 
---------1---------1--------1--------1--------1----------1---------
_________ I _________ I ________ I_~ ___ ~ __ I ________ I __________ 1 ______ ---

1 1 1 1 
---------1---------1-------- --------1--------1----------1------------______ 1 _________ 1 ______ -- ________ 1 ________ 1 __________ 1 ________ _ 

1 1 1 

---------1---------1-------- --------1--------1----------1---------
1 1 1 

1 

---------1---------1-------- --------1--------1----------1---------
1 1 1 
1 1 1 1 

---------1---------1-------- --------1--------1----------1---------
1 1 

---------1---------1--------1--------1--------1----------1---------
---______ ' ________ ~' ________ '~ _______ ' ________ ' ______ ---- ---------

1 I 1 
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{ - 00 2. 0 '- 0 >-
LEACH SOLUTION MONITORING DAILY REPORT 

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED ADDED :\ ~ DED ADDED ADDED -I LEVEL 1 GALLONS 
---------I---------�--------�------~-I--------I----------1---------

RE _________ ' _________ ' ________ ' ________ I ________ I ___ ~~~~ __ ' __ Zqt~E~_ 
~RREN _________ : _____ ~~ __ : ________ : ______ ~_: ________ : ___ y;~~q __ :_ff~~~~q_ 

UTRAL. _________ ' _________ ' ________ ' ________ ' ________ ' ___ ~;_~1 __ 1_~~~~~-
ORM H20 _________ : _________ : ________ : _______ '_: ________ : ___ J;.~~( __ : _J.f~~!!q_ 

---______ 1 ______ --- ________ ' __________________________ 1 ________ _ 

1 1 1 1 1 1 
---------1---------1--------1--------,--------1----------I-~-------, ' ~ ' , , --------- --------- -------- -------- -------- ---------- ---------

1 1 

---------1---------1--------1--------1--------1----------1------------------,---------,--______ 1 ________ 1 ______ --,-------___ 1 ________ _ 
, 1 , , 1 

--------- ---------,--------I--------I--------,----- ~ ----I---------

--------- --------- -------- --------,--------,---------- ---------
1 

--- ------1--------1--------1--------1----------1---------
---______ 1 ________ 1 ______ --,--______ 1 __________ ' _____ - __ _ 

1 1 1 1 1 

---------1--------1--------1--------1----------1---------
_________________ --______ 1 ______ --,----______ 1 ______ ---

1 

---------1--------1--------1--------1----------1--------~ 
________ ~I ________ I ________ --______ 1 __________ 1 ______ ---

1 
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LEACH SOLUTION MONITORING DAILY REPORT 

.-, "? f ' f':'" DATE: ___ ~~~_~_~_~ _____ _ 

TIME WATER NaCN ' LIME OTHER I SOLUTION I 
SAMPLED I ADDED 1 ADDED 1 ADDED I ADDED - I LEVEL 1 GALLONS 
---------�---------�-~------I--------I-----~--I------~---1---------

EG ___ EJL~~_I _________ ' ________ ' ________ I ________ I ___ ~~~_-'-~Jtq~Q-
RREN 07/0 I ~o OvO /l/o~ 1 ;¥o~-, 1 _ 1 ?.7t 1 f</J. 000 

---------I--~------ --------I--------I--------I--~-------I----'----
F UTRAL. __ J! .. Z!.l __ 1 _________ _ _______ 1 ________ 1 ________ ' ___ -?.-'--!..J ___ 1 _!iff...~~Q_ 

ORM H20 ()7;;:Z 1 1 1 I 7../~- 1 7.5/000 ---------1--------- --------I--------I--------I----------I----~----__________________________________ --______ 1 __________ 1 ______ ---

1 1 1 1 

---------1--------- --------I--------,--------,----------I-~-------_________ I_~ _______________ I _____ ~ __ I ________ ----______ 1 ______ ---

1 1 1 1 

---------1--------- --------1--------1-------- ----------1---------
---______ ' ______ --- ________________________ ----______ 1 ______ ---

1 1 1 

-~-------I--------- --------1--------1-------- ----------1---------
---______ 1 ______ --- ________ ' ________ ' __________________ 1 ________ _ 

1 1 

---------1--------- --------1--------1-------- ----------1---------
1 --------- --------- -------- -------- -------- ---------- ---------

1 , 1 1 , 

---------1---------1--------1-------'-1-------- ----------1---------_________ ---______ ' ________ 1 ______ -- __________________________ _ 

1 1 I 

---------1---------1--------1--------1--------1----------1---------_________________ ~I ________________ --______ 1 ______ ---- ________ _ 

1 000170 



LEACH SOLUTION MONITORING DAILY REPORT 

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED.I LEVEL I GALLONS 
---------1---------1--------1--------1--------1----------1---------

07'1'S/ 1 1 1 1 I ' S:pf 1 6/'<1' t}{)() --------- --------- -------- -------- -------- ---------- ----~----
E 

RREN ___ ~'ff(' __ : _~q~~c:. ___ : _!!<?J.!:._: ~·'p3.:.1_!~j_: __ -=-=-____ : ____ ~~1__:. __ : __ [Z€-~~_ 
E:UTRAL. 01/0 1 1 1 1 1 ?.;;<O 1 ,jJ~7 000 --------- --------- -------- -------- -------- ---------- ----~----

ORM H20 OCJ"'J 1 I . 1 1 1 t.{.?, 1 fo 000 
----]----1---------1--------1--------1--------1----------I---~-----
---______ 1 ______ --- ________________________ 1 __________________ _ 

1 1 1 

---------1---------1--------1--------1--------1----------I-~-------
1 1 1 1 1 I ---.:------ 1 --------- 1 -------- 1 -------- 1 -------- 1 ---------- 1 -----:'----

---------1---------1--------1--------1--------1----------1---------
__________________ --______ 1 ________ 1 ______ -- __________________ _ 

1 1 
-~-------I---------I--------I--------I--------I----------1---------

1 --------- --------- -------- -------- -------- ---------- ---------
1 1 1 

---------1---------1--------1--------1--------1----------1---------
1 1 1 

---------1---------1--------1--------1--------1----------1---------
---______ 1 _________ 1 ________ 1 ________ 1 ________ 1 ______ - ___ 1 ________ _ 

1 

---------1---------1--------1--------1--------1----------1---------
f · 1 f 1 1 1 --------- --------- -------- -------- -------- ---------- ---------

1 
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LEACH SOLUTION MONITORING DAILY REPORT '<·:t 
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LEACH SOLUTION MONITORING DAILY REPOR~ 

"" -, 
TIME W~TER NaCN LIME OTHE R SOLUTION 

SAMPLED I ADDED I ADDED I ADDED I ADDED I LEVEL 'G4LLONS 
---------1---------1--------1--------1--------1----------1---- -"----

REO, ___ t?l~~ __ ' _________ 1 ________ ' ________ 1 _______ ""_ 1 ___ L,-Z.r:' ___ '_Z!!L~Y __ 
ARREN ___ qZ~{ __ ": _____ ~ ___ : ________ : ______ :._: ______ __ : ___ t{-}~~ ___ ; _S)~~;;q~t2 __ 
EUTRAL. ___ ~f~~ __ I _________ I ________ I ________ I _________ ' ___ ~~~ ___ ,_~~~~qq __ 

H20 t lJ.J 1 " I I " I 1 7. ~' I I 11" rJd(J TORM ---------1---------1--------1--------1------- - 1------- ___ I ___ ~ ____ _ 

-------- - ,--------- -------- -------- -------- ---------- ,---------, " " , 
--:.------,---------I--------,--------I--------,---~------,---------
---------,---______ ' ________ 1 ____ : ___ ' ______ --,-------___ , ________ _ 

1 I , , I "" 1 

---------I---------I--------I--------I--------I---~~-----1---------
1 

1 1 " 
-·-------I---------I--------,--------I--------I---~------,---------

I 1 1 1 --------- --------- -------- -------- --------I---~------ ---------
---------I--------~,--------I--------I--------I---~------1---------
--------- --------~,--------,--------,--______ I ______ ---- ________ _ 
'I I' 

--~------I---------,--------,--------I--------I---~~-----1---------
II 1 1 I 1 

---------~ --------- . -------- -------- -------- ---------- ---------
"' "' I , 1 

-------- - I---------I--------I--------I--------I---~~-----1---------
__________________ , ________ , ___ " _____ 1 ______ -- 1 __________________ _ 

", 

' : 

" , 

: .-

1 
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,.' ,. 

LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ____ ~~~~~f ______ _ 
' . 

TIME WATER NaCN LIME OTHER SOLUTIOH 1 
SAMPLED 1 ADDEp I ADDED I ADDED I ADDED 1 LEVEL 1 GALLONS 
-------- -1---------1--------1--------1----- -··, -1---..:.--#--1---------

RE __ ('~3! __ "_ I ________ ~ I ________ I ________ I_~'_ _____ I __ ~-[ZI 1 __ 1!.1/.Q0£ 
ARREN _.!.?.! Z __ _ : _____ ~ ___ : ________ : ________ : ________ : _ --"f:.4.( ___ : __ -f'..~~O'p~_ 
EtjTR.~L. _'!3_~::"' ___ I _________ 1 ________ 1 ________ I ______ ___ I ___ ~:.2.e ___ I __ ~r!~::.Q£'!. 

TORM H2~ __ (~~ __ :---------:--------:--------:--------:---t;~~ ___ :_(/~~_ 
---------1---------1--------1--------1-------"-1----------
_________ ---______ 1 ________ 1 ________ ' _____ _ - - _________ _ 

1 1 1 
---------I---------I--------I--------I--------I---~~-----

I 1 1 1 
1 I 

---------I---------I--------I--------I--~-----I------- -- - ---------
--------- ---______ I ________ I ________ I __ ~ _____ ' ___ ~ __ ---- ________ _ 

I 1 1 
-------- -- I---------I--------I--------I------ - -I---~------ ---------
--------- ---_____ ~I ________ I ________ I ________ I ______ ---- _ _ ______ _ 

II 1 I 
---------1---------1--------1--------1--------1----..:.----- ---------
---______ 1 _________ ' ______ -- ________________ I ___ ~~ _____________ _ 

1 I I 1 I I 
--~- ..:. --- - I---------I--------I--------I--------I---~------1---------
_________ ---______ 1 ______ -- ________ I ________ I ___ ~~ _____________ _ 

1 
. . ----------------- - ------------------------------------ - -- - ---------

..... . 

"., 

'. '. 000174 
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REi 

ARREN 

. , , 

LEACH SOLUTION MONITORING DAILY REPORT 

DATE: -.1-.$"'- oq _________ ~J ______ _ .: , . 

.' ' 

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED I ADDED I ADDED I ADDED 1 LEVEL 1 GALLONS 
---------I---------,--------,-----~--I--------I---~------,------~--
___ ~l!_J~_ 1 ______ -'- __ 1 ________ 1 __ ~_~ ___ 1 __ ~ _____ 1 ___ ::Z.fL __ 1 -.z?.f;~~-

iJy;z 0 1 " ' . 1 1''7,. 1'1' 1 7 7:1 tf)o 
---------I-----~---I--------I--------I--------I----~-----I~---~----

EUTR.l>..L. rJ '130 1 1 1 1 1 ". b~;l.CJ 1 .J:/'lOOeJ --------.- --------- -------- -------- ------ - - ---------- ----~----
TORM H20 ___ qr-! f __ : _________ : ________ : ________ : ______ . __ : ___ )f: ! ~ __ ._ : _~~ F;O.~ g __ 

1 

---------1---------1--------1--------,--------1----------1----------------_ ._'----____ ...:'1 ________ 1 _____ -___ 1 _______ ._' __ -_~ _____ I ________ _ 
1 , 1 , 1 1 

-------- - I---------,--------,--------,--------,----~-----1---------
_________ ---------,--______ 1 ________ 1 ______ -- __________ , ________ _ 

1 . . 

---------1---------1--------,--------,--------,--------- - 1---------
' . -------- --,---------,--------,--------,--------,---------- ---------

, " , ' . 1 

---------I---------I--------I--------I--------,----~-----1---------
________ __ ---______ 1 ______ -- ________ , ___________ ~~----- ________ _ 

1 1 
-------- - ,---------I--------,--------I--------I---~------1---------
________ __ ---______ 1 ______ --,--------,--_____ _ 1 ___ : __ ---- ________ _ 

1 .1 1 , , /. , 
. . 

--~----- · - ,---------I--------I--------I--~-----I----------1---------
__________________ 1 ________________ 1 ______ _ ____ ~L _____________ _ 

1 1 .. 
: . . -------------------------------------------- - ------------ - ---------

." 

.. 
'.' 
, . 

,j.: 
. " 000175 
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LEACH SOLUTION MONI ORING DAILY REPORT 

.' ,' . 

TIME WATER NaCN L ME OTHER SOLUTION 1 
SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
- - - - - - - - - 1 - - - - - - - ' - - 1 - - - - - - - - 1 - - - I - - - - f - - .- - - - ., - 1 - - -.::: - - - - - - 1 - - - - - - - - - . 

R __ ' __ .9Z:t~-:', ____ .:.._.::. __ I ________ I ________ I ________ 1 ___ 'J?.:.§_t_ 1 __ ZfJ_vy.£ 
ARREN _~ __ ?7:tq_: _____ ~ __ ~: ________ : ___ ~_~_: _~ ______ : ---L~-z:~-: _Z?'0_o:?fJ_ 

iEUTRAL. __ ,-_Q2i'<q_' _________ f ________ 1 ___ 1;... ___ f ________ I ___ ::.£~e __ 1 __ .5.:-!..·Z,J:O~ 

TORM H20 ____ ~ft~~: _________ : ________ : _____ ~_: ______ __ : ___ ,Lf,~0~_: __ !~t_"-~~ 
---_____ _ 1 ______ --- _____________________ ___ 1 __________ 1 ________ _ 

. 1 1 1 I 1 ,. 1 
---------I---------f--------I--------I----- - - - -I---~---- -- 1---------
---______ 1 _________ -I ________ '_~ __ -___ 1 _________ 1 ___ ~:~ _____ 1 ________ _ 

1 I :Y 1 

---------,---------,--------,f--------,,--------I---~ ... ,~c-----I---------
---______ 1 _________ ' ______ -- ______________ _ ' __________ ' ________ _ 

1 1 1 1 1 

-~-------I---------,--------,--- ----I------ -- I---~~---- - I---------
--------- ---------,--______ ' __ - ----,--______ ' ___ ~ ______ ' ______ ---

1 -I 1 1 I ' " 1 

========= : ~========: ======== : === r ==== : ======== : ====:~===== : ========= 1 1 . -

---------I---------f---------I--------f--------I---~------1---------
__________ 1 _________ , ________ , _______ f __ ::.... ___ _ __ 1 ___ ::~ _____________ _ 

1 ... 1 

---------I---------I--------,--------,--------I---~~-----1---------
1 I 1 1 1 - 1 

========~~=========~========~=== 1 ====~========~===3====~~~========= -

~" 

. , 

._-
.... 

-- .. 
: . 1 000176 
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' " 

LEACH SOLUTION MONITORING DAILY REPORT 

,- DATE: ___ -L:2:.FJ __ ;... ___ _ 
'," 

TIME WATER NaCN LIME OTHEr? 1 SOtUTION 
SAMPLED 1 ADDED 1 ADDED 1 ADDED ADDED 1 LEVEL 1 GALLONS 
---------1---------1--------1-------- --------I--~~~-----I---------

EG ___ J'~~~_I_~ ______ ~I ________ I ______ ~_ _~ ______ 1 ___ 'f~~?-:. __ 1 _ff5_'!!..~_ 

~REN -----t---:---------:--------:------~-'UTRAL. ________ 1 _________ 1 ________ 1 _______ _ 

ORM H2~ _______ _ :---------:--------:--------

. 1 ? r1 1 'ttf ~ 000 
- - - - - - .- - 1 - - - -,...::0 - - - - - 1 - - - - - - - --

1 .j . Of 1 J.j:( 7. 000 -------- ---------- ----~----
1 d 1 

, ., 

" 

',,7'1 11.2000 
--------I---~------I---~-----

1 

--'-------1---------.1--------1-------- ------ .. -1----;------1---------
________ __ 1 _________ 1 _____________ -___________ 1 ____ ' ______ I ________ _ 

1 1 I I 1 

--~------I---------I--------I-------- ------ -,- I---~~-----I---------
---------- --------~I-------- -------- --------I---~--- T--I---------1 1 .' , 1 

--p------I---------I--------I-------- --------I---~~-----I---------
1 I -:::., 1 

--------- ---------. -------- -------- -------- ---------- ---------
I I ·'i: 

--~------I---------I--------I---~----I--------I---~------1---------
_________ I _________ I ________ I ________ I ______ _ _ I ___ ~~ _____ 1 ______ ---

1 , I 1 , I I', · 1 

--~------I---------I--------I--------I--------I---~~-----1---------
__ ~ ______ 1 _________ 1 ________ 1 ________ 1 _______ _ 1 ___ 2~ _____________ _ 

1 I I " 1 

--~------I---------I--------I--------I--~-----I---~~-----1---------
1 I 1 I 1 

--~----------------~---------------------~--------~----------------

1 

\ 

. , 
" 

, , 
!' 
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ARREN 

EUTR.r..L. 

TIME 
SAMPLED 

LEACH SOLUTION MONtTORING DAILY 

WATER 
ADDED 

NaCN 
ADDED 

1 ______ --
.1 

---------1--------1 

LIME 
ADDED 

---______ 1 ________ 1 ______ --

OTHER 
ADDED 

., 

-, 

SOLUTION 
LEVEL GALLONS 

1 ===~~=f~= 1 ===~t;~~ 
: ___ ~Z:_~'f~ _ : __ j}t_tJ_oq_ 
I,:t,:fr: I I71.oo0 __________ _ ____ L __ _ 

TORM H20 1 7, lif ;Z~ I / It, dOD 
I----------I----~----

.~ 

'$, ' , 

1 

--------- ---------1--------1-------- --------
1 

1---------1 
1 1 

1 1 1 

---------1 1--------1 
---______ 1 ______ --

1 

--~------I--------~I--------I--------I--------

---------- --------'. 

.. . 

., ,: 
---------- ---------'. 

:':' 

. ~ '. 
, ' 

.. ..;. 

-------- - ---------1--------1-------- -------- ---~------ ---------
1 1 

---- .. ---- ---------1--------1-------- -------- ---------- ---------
1 

, . 

. :., 

1 000178 



.... 

". ' 
' ,' ;,:-: 

'" ' 

LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ;; - y_??"t;' , _________ J _______ _ 
'. ' , 
t.,.'" 

, " 

TIME WATER NaCN LIME OTHER SO[UTION 
SAMPLED I ADDED " ADDED' ADDED' ADDED I iEVEL I GALLONS 
---------I--------~,--------,--------,--------,---~------1---------

REG ____ ~~~~_' _________ , ________ , ________ , ________ , ___ ~~~~Z3_'_~L~~~-

;':~::L. -----/---: -----~~--, : --------: __ ?f~_~_: --------: ---i~~~U- i --(~;~~------t--- --------- -------- -------- -------- -----%---- _-Z_i ___ _ 
T,?RM H20 ___ ~~ ___ : _________ : ________ : ________ : ______ _ _ : ___ ~'_(l_/~_: -J.tf~9-~Q 

", 

J' 

, , 
:' :, ', 

1 : I 1 I ' "" 1 
---------I--------~,--------I--------,--------I---~------1---------
_________ 1 _________ , ' ________ , ________ , ___________ ~, ___________ , ___ _ 

1 , , , I': I 

- - - - - - - - - 1 - - - - - - - - - , - - - - - - - - , - - - - - - - - , - - '- - - - - - 1 - - - ~'- - - - - - I - - - - - - - --__________________ , ________________ , _________ , ____ ''-_____ 1 ________ _ 
1 

" f 

1 

---------I--------~I-------- --------I--------I---~------I---------

--------- ---______ ' ______ -- --______ ' ______ -- 1 ___ -" ______ 1 ________ _ 

I 1 1 1 
---------1---------1-------- --------1-~------1---7~-----1---------

---______ ' ______ --- -------- --------,-------,- ---------- ---------
1 , I 1 1 "; , 

---------1---------1-------- --------I------- -I-- - ~~-----,---------

--------- --------- -------- --------,-------- ---~------ ---------
I I 

-~-------I---------I-------- --~-----I--------I----------I---------

--------- ---------,--------,-------- -------- ---------- ---------, ' 

----------~------------------------------~-------------------------

1 

" , 

'.~. 
", ., 

,~. r • 

" , 
"':0 I:. .. . 

,"':.,:' 

" 

. ' ~ 
" " 

, 
I ~. :. 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: ______ ;{:lJl..:rL __ _ 

TIME 
SAMPLED 

WATER 
ADDED 

NaCN 
ADDED 

LIME 
ADDED 

OTHEH 1 SOLUTION 
ADDED 1 L:;EVEL GALLONS 

--~------I---------I--------I--------I--------I---~~-----1---------

_________ 1 _________ ·1 ________ 1 ________ 1 __ :... _____ 1 ___ 'L.Y1 __ 1 _Z1.;(~~.c2_ 

RREN __ . _______ : _____ ~ ___ : ________ : ___ ' ___ ~_: __ ~~~~ __ : ___ :iZ-_3~ __ : _?~_~~~~_ 
UTRAL. 1 1 I ' I ' I ' ~.:zO J ~s'70uO --------- --------- -------- -------- -------- ---------- ----~----
ORM H20 1 ' 1 I . ' I · 1 '.~ /0 1 j'" 8 Oi) D 

- - '- - - - - - - 1 - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - ."".:~-:" - - - - 1 - - -.... - ~ - - --
' " I --,------- 1---------,1 -------- -------- -------- I ---7;---'-- 1---------

---------I--------~I--------J--------I--------I---;------I-------~-
__ ' _______ I _· _______ ~·' I ________ 1, __ -' __ -___ 1 ________ 1 ___ .~.~ _____ I ________ _ 

1 1 1 1 . 1 ..•.. I 

--'-------1---------,--------1--------1-------,·1---:;;:.------1---------
__ :.... ______ ----_____ ·1 ________ 1 ________ 1 _______ . ____ ...:; ______________ _ 

1 1 1 1 l.~ 1 

---------1---------1--------1--------1-------- 1 ---.:...------1 ---------
__________________ " ________ 1 __________________________ 1 ________ _ 

1 1 1 I 
---------I---------I--------I--------I--------I---~------1---------
_________ 1 _________ 1 ________ , ________ , __________________________ _ 

1 1 ' 

---------I---------l--------,--------,--------I----~-----1---------

--------- --------- -------- -------- ,------- - ----.------ ---------
1 1 1 1 I ·' 1 

---------I---------I--------,--------I--------I---~------1---------

--------- ---_____ ~I ______ --,--------,-------- ___ ~~ _____________ _ 

. . ' -------------------------------------------------------------------
" "i ', 

': , " 

..... 
, 0" 

(:. 

, ' 

-< 

.. 
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',~ 

LEACH SOLUTION MONITORING DAILY REPO~T 
, . 
.. + ., ' 

TIME WATER NaCN LIME OTHER' SOLUTION 
SAMPLED , ADDED , ADDED' ADDED' ADDED 1 ~EVEL 1 GALLONS 
--~------I---------I--------I--------I--------I--~~------�---------

R"E _rJ5J2Q ___ 1 _________ 1 ________ 1 ____ ~ ___ I·:... _______ 1 ___ ~_Zf.J_ 1 __ l'i2,-~~C!. 

::::~;o=4=== ~ r======= i ======== i ======== i ======== i ===E~ti =~ftfff= 
_________ 1 - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - - .- - 1 - - - - - ~ - - - 1 - - - J - - - - -
__________________________________ --___ ___ 1 _ _____ -_._- ________ _ 

1 • 

---------I---------I--------I--------I------ - -I---~------1---------
---______ 1 _________ 1 ________ 1 ________ 1 ______ __ 1 ______ - __ ._1 ________ _ 

1 1 1 1 1 .· f , 1 
---------I---------, I--------I--------I--------I--~-------1---------
__________ ---______ 1 ______ -- ________ 1 ___________ ~ ______________ _ 

1 1 , , 1 1 
--~------I---------I--------I--------I-------· -I---~------1---------
_~ ________________ --______ 1 ________ 1 ______ -- ___ :~ ___ ~_I ________ _ 

1 ;. 

=====~===: =========': ========: =======:: :======= : ===2~===== : ========= 1 1 1 1 ' .:,' , 
---------I---------I--------f--------f--~-----I--- ~~ -----1---------:: ~ . 

--------- --------_., -------- -------- -------- ---~~----- ---------
f '.( 

--~------I--------~I--------,--------I--~-----I---+~-----1---------
--------- ---------,-------- -------- -------- ---------- ---------1 ' 

------------------------------------~----~--------~---------------.-:: . 

.. , 

1 , " 000181 
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LEACH SOLUTION MONITORING DAILY REPORT 

DA-TE: ____ .d'::l:z::fl:... ___ _ 
TIME WATER 1 NaCN LIME OTHER 1 SO J UTION I 

SAMPLED ADDED 1 ADDED ADDED ADDED 1 LEVEL I GALLONS 

. R 
- - - - - - - - '. I - - - - - - - - - 1 - - - - - - - - 1 - - - - .... - - - , - -'- - - - ... - I - - -;.;.\... - - - - - I - - - - - - - - -

, I 1 I ' 1 I" ~ 11 1 1IC2 LXV --------.- --------- -------- -------- ------ - - ---------- ----~----
1 1 I 26bO , 1 I.. g:~t: 1 gr.;J (jot? 

-------- - I---------I--------I--------I------- - I---~------I----~----
·EUTRAL. ________ __ 1 _________ , ________ , ________ , __ ' _______ 1 ___ ~,~~ff1._ 1 _~JL~~~_ 

T,ORM H20_~" _______ : _________ : ________ : ________ : ~ ______ _ : ___ ~:~_Z:!j~: __ ,¥:?~~~!~cX'" N 

ARREN 

1 I 1 --------- --------- -------- -------- -------- ---------- ---------
1 • I I I 1 

-------- - I---------,--------,--------,--------I---~------1---------
_________ ________ ~ I ________ '_~ ___ .. ___ I ______ ~w_ I ___ ~.~ ____ .. _ ________ _ 

I 1 I 1 

---------I---------I--------,--------,-~------,---~------1---------

-------- - ------~--,--------,--------,-------- ---~~ _____ I ______ ---
, , 1 , '" , 

---------I---------,--------, ,--------,--------I---~------1---------__________________ ", ________ , ________ , ___________ C~ _____________ _ 

--------- ,---------,--------,--------I--------I---~------I---------
1 " , 

---------,---------,--------,--------,--------I----~-----,---------
i : , 

- -;.;. - - - - - - I - - - - - - - - - 1 - - - - - - - - , - - -.- - - - - , - - - - - - - - , - - - ':'.- - - - - - , - - - - - - - --

---------- --------- --------,-------- --------,---~:----- ---------
1 , ' I 

--~----- - ,--------~,--------,--------,-~------,--- ~~-----1---------
__ :... _______ _________ 1 ________ 1 ________ I ________ I ___ ~'~ _____ ________ _ 

'1 1 . • ' . 
" ' 1, ~ • 

- - .:... - - - - - .. - - - - - - - - -- -- - - - - - - - - -- - - - -- - -- - ;.. '- - - - - - - - - ~."" - - - - - - - - - - - - - --
"" 

':.,t,' 

. ' , .:' .. .. . .. 

... .... 
. :', 

: " ,' 

" . 
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LEACH SOLUTION MONITORING DAILY REPORT 

" 

TIME WATER NaCN LIME OTHE R I SOLUTIO N I 
SAMPLED I ADDED I ADDED I ADDED I ADDED I LEVEL I GALLONS 
---------�---------�--------�--------�--------�---~------1---------

::REN ____ C2Zt-s:_: ------~--: --~-- ': 7ZifGi~-: ------ - -: ---~,~~~;-: -~~~~O~~--
EUTRAL. -----f---: ---------: --------: --------': --:------: --- ,~, -~~-;.-: -fG~-;OO-_____ ~--- ________________________________________ i _____ ~-----
TOR?>'! H20 ___ ~ ____ : _________ : ________ : ___ ,----- :t~)_~~h1If.-- ,~' -f.:if-: _!tf~J}-o..G?-

---______ 1 ______ --- ________ , ________________ 1 __________ 1 ________ _ 
I , :1 II , I " I 

---------1---------,--------1--------,-------71---~------1---------
_________ I _________ 1 ________ , _____ • ___ 1 ________ I ___ ~ ___ • ___ I , _________ _ 

I I I 

---------I---------I--------,--------I--~--- -- I---~~-----1---------
_________ I ________ ~I ________ I ________ I ________ I __________ 1 ______ ---

'I I' ',' , 
---------I------~--,-------- --------I--------I---~------,---------
---______ 1 ______ ---,-------- ________ , ________ 1 __________ 1 ________ _ 

I I 

---------I~--------,-------- --------,--------I---~------I--~------

---------,---------,-------- --------,-------- ---------- ---------I I ' , ' .' I 
--~------I---------,-------- --------,--~-----I---~------I---------

--~------ ---------,-------- -------- -------- ---:~----- ---------
" , ",';' 

--~----- - I---------I-------- --------I------ -- ,---~~-----I---------
---______ 1 ______ --- ________________ I ________ I ___ ~~ _____ , ________ _ 

, I . , 

, ., 

, . 

. 
" ' 

.. ~ : 

1 ,'. 
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'r ' , . . 

LEACH SOLUTION MONITORING DAILY REPORT 

TIME WATER NaCN LIME OTHER 1 SOLUTION 1 
SAMPLED 1 ADDED . 1 ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
---------�---------f--------f--------f--------I---~------1---------

~ E ___ Q'V..? __ I ~ ________ f ________ f ________ f _____ ____ I ---~· ... ~'2f- I __ 'i.:{Z~£<!._ 

CRREN _____ ( ____ : ______ :.. __ : -f"{"q _ j.{-5 _ _ : .!f?~ A:-, __ : ______ __ : ___ :. __ 'l~r:z _ : __ fJ_~ ~q~_ 
I YTR.Z>.L. --'-~-- . - : ----~---- : -------- : -SO-;;e--"fi-- : ------ .. - : ---~--~.r;-: -£(~ggQ-
LORM H20 _________ I --------- I -------- 1 "i.O'LI:f~jOO-1f~----- --.1 ___ ·~--J5-/!-I-J~!:.O"u..I."!.-

, • • 0 ' 

Iff I I I 
. 1 

---------I---------f--------I--------I--------I---~------1---------
_________ I _________ f ________ I ________ f _____ ____ I ___ .:..::... _____ I ________ _ 

1 1 . I 1 

---------I---------f--------f--------f------ - -I---~:..-----1---------
f f f f ::· I -------_ .. --------- -------- -------- -------- ---------- ---------

1 

--------·-I---------f--------f--------f--------I---~------I --------
, . . '. _________ I _________ f ________ f ________ f ________ f ___ ~~ _____ 1 ________ _ 

I I I I I .... 1 
--~------I---------I--------I--------I--------I----~-----1---------
--------- ---_____ ~I ________ I ______ -- ____________ ~ _____________ _ 

I 1 

---------I---------I--------f--------f--~-----I---~~----- 1 ---------
_________ 1 _________ ( ______________________ __ ___ ::.:. ____ __ 1 ________ _ 

I I I I .. 1 
---------I---------f--------I--------I------ -- I---7~-----1---------

1 '1 If ,·. 1 ---------- --------~I--------I--------I-------- ---7~-----1---------

--- _____________________________ ~ ________ ~ ________ t ___ ____________ _ 

1 

" . 

~ . ,,: . 
'"' : . 
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! . ,'. : " 
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LEACH SOLUTION MONITORING DAILY REPORT 
,~. 

TIME WATER NaCN LIME OTHER 1 SOLUTION , 
SAMPLED 1 ADDED ADDED ADbED ADDED 1 LEVEL 1 GALLONS 
---------�--------~I--------I--------I--------I---~~-----1---------

R __ ~ ______ 1 ________ -.:1 ________ 1 ________ 1 __ ' ______ 1 ___ ~·~1~_iZ 1 __ £r!.;_~0?_ 
ARREN _________ : _____ ~ ___ .: __ ~:?~!~_: __ f?~J~: _~ ______ : ___ d:_.f~·q_: __ 0:~/Z_~_c:. 

'EUTRAL. I ' 1 . , 1 . 1 ':'." . ~- 17 1 ((,0000 --------- --------- -------- -------- -------- ---------- ----~----
TORH H20' . . 1 1 I:; · (~t/::i<. , 1 :' f, 7:1 1 h"''1 occ _________ I---------I--------I--------I---~P-~~~---~------I----~----

---______ ' ______ --- -------- -------- --______ ' ___ ~ _______ ' ______ ---
1 1 1 1 1 1 

---------I----~----I--------I--------I--------I----------1---------_________ 1 _________ 1 ________ , _"_ ___ ""_ __ 1 _______ ._ 1 ___ ~ ______________ _ 
1 I 1 1 1 

--~------I---------I--------I---~----I------·--I---~~-----1---------
1 1 1 ' ". 
1 1 

---------I---------,--------I--------I--~-----I---~~-----1---------
---------,---______ ' ________ ' ________ ' __ ~ ____ _ ' ______ ----,---------

1 1 1 , - I 
" 

--~------I---------I--------I--------I--~-----I---~------1---------
---______ ' _________ ' ________ ' ___ ~ ____ ' ______ -.- ---~~----- ---------

I , , 1 , 1 

---------I----~--~-,--------,----~---,--------,---~~-----1---------
_________________ ..:" ________________ , _______ . ____ J:.~.:.. _____________ _ 

1 ,,;~. 

---------I---------I--------I--------I--------I---~~-----1---------. " 

--------- --------- --______ ' ______ --,-------- ---------- ---------1 . I ·· ·.; 

," 
I .. .... 

.. ' .. 

) _ ...• 

J' , 
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" 
LEACH SOLUTION MbNITORING DAILY REPO~T 

~4) • ~7. ' DATE: ~-/6----------- ------
TIME WATER NaCN LIME OTHER SOLUTION 1 

SAMPLED 1 ADDED 1 ADDED 1 ADDED ADDED 1 LEVEL 1 GALLONS 
---------I---------I--------I--------I--------I---~---- --1 ---------

R __ ~ ______ I _________ ', ________ , ________ , __ _ ___ ___ _ 1 _______ f __ Zr 1 __ .:t.Z:{./~:!2._ 

I , 1 7S-C I/. . 1 ?tjl} ji,,,, ' 1 - - -.5-:5'7 1 if 1 000 ARREN _________ 1 _________ 1 ________ 1 ________ 1 ______ __ 1------- ___ I----~----

EUTR.h.L. 1 ' 1 I ' , 1 I ' , 71-.5--- 1 t.? ~ DuO 
-, ---------I---------,--------,--------'~1-;p-;;:;,r;,.-;-rc - I ----?----:-- 1 --;~~;---

TORM H20 ________ . 1 ________ ~ , ________ , ________ , f~ ,,/e.) _ _ __ 1 ____ '- _ 2,-:?!_ 1 __ L Z,j..;_O_O!?_ 

1 

---- · , --- - I---------I--------I--------I--~ - -- -- I---~~- ----1---------
__________________ --______ 1 ____ :_-- ______ _ . _ I ___ ~ _____ __ _______ _ 

1 ' I 1 1 I ' 1 

---------I---------I--------I--------I----- -- -I- - ~~~---- - 1---------
_________ 1 _________ " ________ , ________ , ______ • __ 1 ___ ,J'-_____ 1 ________ _ 

I " ' " ' " 1 
-~-------I - --------,--------I---~----I------ -- I---~~---- - 1 - --------
_________ ---------,--______ 1 ________ 1 ______ --,---------- ________ _ 

1 1 '.; 1 

---------J---------I--------,--------I--------I--- ~~----- 1 ---------
I -

__________________ , ________ , ________ --______ 1 __________ 1 ____ _ _ ---

J 'J , , J 1 .... 
--- - -----1--------- '1--------1--------1---.:..----1--- ;;."------ 1 -- - - - - - --, 

1 " I 1 1 

--'-------I---------,--------,--------,------ - -I---~~----- 1 ---- - ----
, -

1 '" --------- --------- --------,-------- -------- ----7----- ---------

1 
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" ,,' ' . 

:. f 

; . t; . 
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., 
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LEACH SOLUTION MONITORING DAILY REPORT 

TIME WATER 'I NaCN LIME OTHER SOt.,UTION 
SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
---------�--------~,--------,------~-,--------I---'~~-----1---------RE ________ ,_I ________ ~I ________ I ____ ~ ___ I __ ~ _____ I ___ 2~~Ji_'_Y2~~ __ 

ARREN __ ' _______ : ________ _ i. : ________ : __ ~v~~~ ~ _ : ________ : ___ .~ ~ £{~ __ : _ -1~L ~~_ 

I~ EUTRAL. ---------I---------,--------,--------1-7--~---,---~~-l1!_1_j7~{~~ __ 
, . 1 . ' f 1 A/p..df/ , f d,.,lo,q,MJ, f ~ . . 1 1-

'TOR!-1 H20 ________ _ . I --------- f ________ ,---{'~:--,--'f.!J.l'--=:-. -,---~-F:...'i?:-,-J-~-o-09--

" 

, . .. ' __ ~ ______________ ~I ________ --______ 1 ______ -- ___ ~ ______________ _ 

1 1 1 1 I' 1 
--~------I---------'I--------I--------I--------I---~~-----1---------
________ ._ ----_____ , ' ________ 1 _'_ ___ -___ 1 _______ _ 1 ___ ~:~ _____________ _ 

I I . I . .t .' 

- - .- - - - - - - 1 - - - - - - - - -" 1 - - - - - - - - 1 - - - - .,.. - - - , - - - - - - - - 1 - - - ~'- - - - - - 1 - - - - - - - - -

--~------: --------:..,: --------: --------: .:.-------: ---r~--'--- ' : ---------
-~-------I---------}--------,----~---,--~-----I---~~-----1---------
_________ .1 _________ , ________ , ___ :... ____ , ________ 1 ___ .:..' ______ 1 ________ _ 

1 .'1 , , I : , 1 

---------I--------~I--------I--~~----I--------I---~~-----1----·,----
__________________ f ________ , ________ I ________ I ___ ~~ ____ _ ________ _ 

1 :1 1 1 1 ::. 1 
---------I---------~I--------I--------I--------I---i------1---------
_________ ---------,--______ 1 ________ 1 ______ -- __________________ _ 

1 ,I 1 1 1 .:::, 1 
---------I--------~I--------I----~'---I--------I---~~-----1-------------______ 1 _________ 1 ________ 1 ________ 1 ______ __ 1 _____ - ____ 1 ________ _ 

'~ .. 
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;, 
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LEACH SOLUTION MONITORING DAILY REPORT 

DATE: Y-/F ~ f{' .' . __________ L ______ _ 
,-', 
<', . 
·ll. 

TIME WATER NaeN LIME OTHER Sti~UTION 
SAMPLED 1 ADDED 1 ADDED 1 ADDED f ADDED 1 LEVEL 1 GALLONS 
-~-------I---------f--------I--------f--------I---~---- -- 1- - -------
_________ I _________ f ________ I ________ I ______ _ _ I _____ ~?1_I_jl~~~~~_ 

1 1 0-'00.::1 1 l;j~.t.():tf 1 1 '.:\ t:::;o 1 ./.:J~ ~ oc> tJ 
---------1---------1--------1--------1------, -I-------- -- I----~----'EUTR.x>'L. _________ 1 _________ 1 ________ 1 ________ f ____ ~- --- 1 ______ ~.::2~ 1 _1-;_7.L!2!J.~_ 

TORM H20 1 1 f oiJlV4t o-f1 1 tfh (~~~ 1 : c:.pti 1 PJOoo 
---------I---------I--------I--------I--i----- I ----------I--~-----
-------_.- ---_____ ~I ______ -- ________ , ___________ ~ ______________ _ 

1 
'. 

---------I---------,--------I--------,--------I---~------1---------. .. It'" ---______ I _________ I ______ --,--______ I ________ I ___ ~ __ - ___________ _ 

1 1 1 f 1 
---------I---------I--------I--------I------ - -I---~------ ---------
---______ I ______ ---,--------,--------,--______ I ___ ~~_- _ _ _________ _ 

1 I 1 , 1 

-------- - I- - -------,--------I--------I--------I----~- - -- - ---------
_________ --------- ,'--______ 1 ________ 1 ________ 1 ______ ---- ________ _ 

1 1 1 1 1 " . 

---------1---------1--------1--------1--------1-------- - - ---------
__________________ 1 ________ 1 ___________________ ~ _____ ___ _______ _ 

1 1 1 1 I . 
--~------I---------f---,-----I--------I--~--- - -I---~~--- - -1---------
--------- ---_____ ~I ______ -- ______________ __ ___ :~ _________ _ ___ _ 

1 ~:, 1 

---------I--------- ·I--------I--------I------- - I---~------1 - --------
__________________ 1 ___ _ . ____ 1 ________ , ________ 1 __________________ _ 

, , ; ,>, .... 
-------------------------------------------- - - - ---~~---------------

.~ . 
' r 

" 

.. ': .... 
', . ! 
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LEACH SOLUTION MONITORING DAILY REPORT: 
.'1'>. 

DATE: _____ 1:(J __ tX______ /':' 
. .... . , 

TIME WATER NaCN LIME OTHER' SOLUTION , 
SAMPLED , ADDED 1 ADDED 1 ADDED 1 ~DDED' ~EVEL , GALLONS 
_________ 1 - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - I - - - - - - - - I - - _'-;i',_ - - - - - 1 - - - - - - - --

1 1 I I ' 1 { ,', 0-:.,76-, 71ft 000 
--~------ I ---------� --;~(!--:;-- 1 -/~;~-.;- 1 ------- - 1 ---'~-,--~6~'- , --~/ 7 ~-()-; 
---------,-----~---I--------I--------I--------I--~~~-----,----~----

EUTRAL. __ ' _______ ' _________ I _____ ~ __ ' ____ ;;;---I-------- I ___ i~f.:..i~'_ 1 _.!}'J;.q9.q_ 
TpRM H20 _________ : _________ : ________ : fo.~_ ilf;,:;'h)p!!.~:h: _____ : ___ <_ f'=- [[ _ : _ !_'!_ ~ ~~_ 

, . 

---------,--------- -------- -------- ------ -- ,----------,---------, 1 , I " -, , 

---------,---------I--------I--------I--------,---~------,---------

----------,---______ ' ________ '_~ __ : ___ ' _______ _ ' ___ ~_----- ---------
1 I I I I " 

=========:=========:========:========:======~= :====~=====:========= 1 I 1 1 1 1 
-7~------1---------1--------1--------1--------1---~----- - 1---------

--------- ---______ I ________ I ________ I _______ __ I ___ ~~_----,---------
1 'I 1 1 1 

---------I---------,I--------I--------I--------I---~~-----1---------
__________________ --______ 1 ________ ' _______ ______ ~ ______________ _ 

1 1 I .;. 

--~-------I---------I--------I--------I--------I---~~-----1---------
--~- ____ __ I _________ I ________ I ________ I ______ -- ----______ ' ______ ---

I 1 1 1 1 ',: . 1 
-------- - I--------~I--------I--------I--------I--- ~~-----,---------
---______ ' _________ I ________ I ________ I~ _______ ' ___ ~~_-___________ _ 

1 1 

1 
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." 
.1 ~ ' .. 
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• t" 
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LEACH SOLUTION MONITORING DAILY REPORT 

--\ 00 
DATE: ____ I.[:_-{c:..::.QJ_, ____ _ 

" . 

~{ . 

TIME WATER , I NaCN LIME OTHER 1 SO~UTION 1 
SAMPLED 1 ADDED ,I ADDED 1 ADDED 1 ADDED 1 ~EVEL 1 GALLONS 
---------I---------I--------I--------I------- - I---~~-----I--~------RE _________ 1 _________ , ________ 1 ____ .:. ___ 1 __ ~ _____ 1 ___ :~_f:.1.I~ 1 _:1./~~{)gE_ 

ARREN _________ : _____ ~~_.:.: ________ : _lf1 __ Q~_: ________ : ___ ~: ___ {.:_Y: _i'}Lr2~q_ 
EUTRAL. _________ 1 ________ -'- , ________ 1 ________ , ________ 1 ___ :::" __ Ij~t 1 _;1L~!l22_ 

TORM H20 __ ~ ______ : ________ ~: ________ :~~_~r: __ . ____ . __ : f~~l~-~~: 1/_6J9_0..0.. _ 
_________ _________ ________ ________ ______ .. __ 1 ___ :...,.... ___ ____ _______ _ 

1 

---------I---------l--------I--------I----~---I----------1---------
1 1 1 ---------1--------- -------- --------I------ -'-I---~----- - I---------

---------I - --------I--------I-- - -----I--------I---~------1 - ---- - ---
, 1 1 

1 I·' 1 

-·-------1---------,--------,------7-1--------1----------1---------
__________ ---______ 1 ______ --,--------,--------,---------- ________ _ 

1 

---------I---------I--------I--------I--------I----~-----1---------
-------- - ---______ I ______ --,--______ I ________ I ___ ~ __ ---- ________ _ 

1 1 'I 1 
-- ~ ------I~--------I--------I--------I--------,---~~-----1---------
-------- .- ---------,--------,-------- -------- - --:~----- ---------

1 ' I 1 1 I " _ 1 

-- ~ ------I--------~ :I--------I--------,--------I---~~-----1---------
I I I :/: --------- --------- -------- -------- ------- - ----~----- ---------.,' :: 

, ' 

~ - - --------------- - -------------------------- -- -------- - - - - - --------, ' . 
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'" 
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LEACH SOLUTION MONITORI'NG DAI LY REPORT 

DATE: _____ [~:~:_~( ____ _ 

TIM E W ATE RNa C N LIM E 0 THE h' 1 SOL UTI 0 !i 
SAMPLED 1 ADDED 1 ADDED 1 ADDED 1 ADDED 1 LEVEL 1 GALLONS 
---------�---------1--------1--------1------- - �---------- 1-- -- - ----

07/0-- 1 1 1 1 I " 7,/\5''' 1 tJj?)<JO 
--------- --------- -------- -------- --------" - ---------- ---~ ..:,.I----

EG 
I 1 1 .,6';1?0 1 IS"q'D _ 1 I,,: :J.:J,j' 1 7.51 ()OO 

--~- -- -- 1---------1--------1--------1------ -1---- ------1 - ---/-- ---
UT~)"'L. _______ _ 1_:.. _______ I ________ I ________ I ______ , __ I ___ ~ __ i:f1..! --:l~z~qq,-

1 1 IIOf]/.I' ,VA-O'" 1 ,,/c)j # I 1 , ." Sf! 1 --" 
OR :--: r. 2 0 ___ ' _____ 1 _________ 1 ________ 1 ________ 1 ttjl'.t0 L'>?J. ~ 1 _____ -.J .:. ___ 1 __ -.d ~_c?~~ _ 

____ . ____ ._ 1 _________ 1 ________ 1 ________ 1 _______ ._. _ _________ . __ 1 ________ _ 
1 ! I 

- - - - - - - - . 1 - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - .- .. - 1 - - - - - - - - - - 1 - - ...: - - - - - -
_________ 1 __________ , ________ 1 __________ 1 _____ _ _ ._ 1 ___ ..:.' ______ 1 ________ _ 

1 , 1 1 1 ~_: , 1 

---------I---------I--------I--------I------ - - I---~~-----1---------
--------- ---______ I ________ I __ ~ _____ I ________ I ______ ---- ________ _ 

1 I I 1 1 1 
- - - - - - - - - 1 - - - - - - - - - :1 - - - - - - - - I - - - - - - - - 1 - - - - - - --- 1 - - - '''7 - - - - - - 1 - - - - - - - - -
_________ ---______ 1 ________ 1 ________ 1 ______ -- __________ 1 ________ _ 

1 1 1 1 1 
-------- . I---------I--------I--------I--------I---~------ I- --------
_________ I _________ I ________ ' ________ I ________ .I ___ ~~ _____ 1 ______ ---

1 1 1 1 

--------- I ---------I--------I---~ ----,------ --I ---------- 1 ---------

I 1 

---------· I---------I--------,--------I------ - -I----~-----1 -- -- ---- -

1 1 1 , 1 I --------- --------- -------- -------- -------- ---------- ---------
1 

~.. . 

' . 

1 
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RRE;:\ 

UT ::<.:·.S . 

LEACH SOLUTION MONITORING DAIL" REPORT 

:J - ;j ~ - '11 DATE: _________________ _ 

TIME 
SAMPLEr, 

WATER 
ADDED 

1 NaCN 
ADDED 

LIME 
ADDED 

OTH [;j ' 

ADDU 

. i7;,?<>~' 
I- --------I--------I------~-I------
_________ f ________ 1 ________ 1 _____ _ .. __ 

1 / 1 fo:.. 0 If / 00 / 

1 - - - - - - - - - / - - - - - - - - / II.!!:I_ - /j.QQ. / - -'- - - -

. / 
I---------I---~----I-------~I 

I 

- I 

1 

________ ..: f ________________ f _____ •• 

I 1 

---------1 1--------1------ -
1 ________ / ______ .• 

1 1 
1 - - - - - - - - - ·'1 - - - - - - - - 1 - - - - - - - - f - - - - - -- -
1 ________ ..:. / ________ 1 ________ f _____ .... 

1 / 1 1 

1---------1--------1--------/------_________ 1 _______ _ -------..:.. / ------ _ .. 
1 / 
1---------/--------/--------1----- --

1 
1 

1---------1--------1--------/------
---______ ' ______ -- --------,----- _. 

/ 

1 

- I 

SOLUT IO~i 
LEVEL. 

73/ 

.3. :1,5---
-- ------ _ . . -

J.t/ -----------

_____ _ t.: J 1'_ 

GA~ L.. O~iS 

1- ---·-----
I /0'1. O{)t:.' ____ OJ ___ _ 

_ 3!~_{)~'~ __ 
;??v 000 

000192 



LEACH SOLUTION MONITORING DAILY REPORT 

DATE; ___ ;5{ __ ?~_-_ez __ ' ___ _ 
TIM E W ATE RNa C N LIM E 0 THE: J,' 1 SOL UTI 011 

SAMPLED 1 ADDED ADDED 1 ADDED ADDF~ 1 LEVEL 1 GALLONS 
---------�--------~I--------I--------I------ - -I- -------- -1---------

:::C __ .1('<2:: ___ 1 _________ ' ________ 1 _______ .:. 1 ______ ..... _ I _ __ . .;._!I_'-~_ 1 __ J1!-OgP_ 
R?::::·: ----t' --- -: _~3_0_0_,: __ : ___ ~f!J! __ : __ ~~fq:.._: ------.. -: ___ :..._-1.$';3_ - : __ ~~.0~.o __ 
(jr:. =~. - 1 1 1 1 I ' 1,/,)-' 1 Cf-Zoob -.... '-' ---r------------ -------- -------- ------.--. ---------- ____ Y' ___ _ 

o p.:.: :: 2 0 __ :\ _____ : ____ ~ ____ : ________ : _____ ~L _ : __ . ___ ~ .. _ ~ _____ t_ ~ r. _ ; ___ Z~; ~ ~ Q _ 
____ • ____ _ 1 _________ ·, ________ I~~~.2!L 1 ~!!.c:...~tl.fo.l'i.'!I ___ ·~ ____ . __ 1 ________ _ 

1 . 1 J 1 ! 1 
-------- . , --------- J -------- J --------1------ ·· ··· , --------- - , -- -- ---- -
________ ._ J ________ ..: 1 ________ 1 _________ 1 ________ . ... ' . __________ 1 ________ _ 

1 1 1 1 . I" 1 

---------I---------I--------I-------:..I------- - I---~~---- - 1---------
------- - . I _________ ' ________ ' __ ~ _____ ' ______ -- ______________ _ ___ _ 

1 1 

- - - - - - - - - 1 - - - - - - - - - -' I - - - - - - - - I - - - - - - -:.. 1 - - - - - - ... - 1 - - - :... - - - - - - 1 - - - - - - - - -
________ .. ________ ~I ________ I _______ ~I ______ __ ----______ 1 ______ ---

1 1 . 1 1 

--- -- --- I---------I------ --I------- ~,-------- I ---------- I -------- -
__________________ ., _______________ ~I _______ _ i _________ _ i. ________ _ 

1 1 1 1 1 
-------- ·· 1---------1--------1--------1------ -- 1---------- 1- ---- - ---

1 . , 1 1 

-------- ·· 1---------.1--------1--------1------ ······: - - -------- ! - ----- - --
_________ 1 _________ , ________ 1 ________ , ______ __ , __ ____ ___ _ i ________ _ 

1 1 1 

1 

000193 
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LEACH SOLUTION MONITORING DAIL Y REPORT 

DATE : ______ !~~]I~~~ ___ _ 
TIK E: WATER NaCN LIME OTHEI ;' SOLUTImi 

SAMPLE D 1 ADDED ADDED ADDED ADDE D 1 LEVE L GAL LONS 
---------1---------1--------,--------1------- -1-- ---- ----1- --- -- ---

,:.:c ___ !(..t}.t:.. _._ 1 _________ , ________ , ___ _ ____ , ______ . _ ._, ______ t~·3'_ 1 _ .zJ~_oq __ 

:~:;;~. ~~~~L~ ~: ~========: ~====~==: ===f==~~~: ======_=: ~==cjr$=: JU~Z== 
~: 20 W ' .s'~ OOO' , , '£. r1 ! 10000 OR :': _ _ _ _ _ _ _ _ _ _ ________ , ________ , ________ , ______ .. _ , __________ 1 ___ t. ___ _ _ 

, 
--------- .- --------- -------- - - ------ ------- - - ------- _. -- -- -------- -

1 , 1 

- - - - - - - - .- 1 - - - - - - - - - , - - - - - - - - , - - - - - - - - , - - - - - .... - , - - - - - - - - - - 1 - - ..: - - - - - -

-------_._, ---------,--------,---------,------_._- -------- - - ---------
, t . 

- - - - - - - - - 1 - ,- - - - - - - - , - - - -...; - - - , - - - - - - - - , - - - - - - - -. 1 - - - '''':- - - - - - ! - - - - - - - --

---- ____ ._1 ______ ---,--------,--------,------ --,------ ____ 1 ________ _ 
1 I , 1 1 1 

- - - - - - - - - , - - - - - - - - - : , - - - - - - - - , - - - - - - - - , - - - - - - -. - , - - - '-:. - - - - - - ! - - - - - - - - -

--------- ---------,--------,-------- ,------_.- --------- - ---------
I 

--- ---- - I---------,--------,--------,---~----,---~------ I ------ -- -

--------- ---------,--------,--------,-------- ---------- ---------, , 1 , 1 1 

---~--- - - , ---------,--------,--------I------ - - ,-------- -- 1 ---------, 
-------- - 1---------,--------,--------,------ - -1----:------ i ---------

--------- ---------,-------- --------,-------- ---------- ---------, 

~ .. 

1 000194 
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LEACH SOLUTION MONITORING DAILY REPORT 

" 

T IHE WA TER NaCN LI ME OTHEI~ SOLUT I ON I 

SAliPLED ADDED ADDED ADDED ADDED LEVEL I GALLONS 
---------1---------�--------�--------�--------1----------1---------

r E ________ ,_ 1 _________ , ________ I ________ 1 ______ ___ 1 ___ ''':~~~~_ 1 __ .J.~Z!J2!L 

[R~=~ __ ' _______ : _________ : ___ -:' ____ : __ ~~~q~_: ______ , _: ___ '~:~f'-0~_ : __ ~{;~/~~~_ 
' UT~_:"L. ________ _ : _________ : ________ : -;- _______ : -~o-7Jl:.-DR: _____ ~1~-: __ 'Z~1, q9:!_ 
OR~: E 20 _________ 1 _________ I ________ / _________ I :J~~ _*"!~I ___ :... _ .) ~ (L _ I ___ ~ ~. _0_0 !i_ 

I 
I , I I 

- - - - - - - - ,- 1 - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - 1 - - - - - - -, - 1 - - - - - - - - - - I - - - - - - - - -
---______ 1 _________ 1 ________ 1 ________ 1 ______ -- __________________ _ 

1 / I I 1 \' 1 

---------I---------I---~----I--------I------,, -I---~~-----1---------
________ _ ---______ 1 ______ -- __________________________________ _ 

1 I I 

---------I--- - -----I--------I--------I-------,-I---~------1------------______ 1 ______ --_/_-______ 1 ________ 1 ________ 1 ______ - ___ 1 ________ _ 
1 / I I 1 

-------- 1---------/--------1--------/------- - 1---:...------1---------
__________________ , ________________ , ________ 1 __________ 1 ________ _ 

1 / 1 1 

---------1---------/--------1--------/--------1----------1---------
I / / / 

---------1---------1--------1--------1----- --- 1----7-----i---------
__________ ---______ 1 ________ 1 ______ --,-------- __________________ _ , 

1 
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LEACH SOLUTION MONITORING DAIL " 

..., ""/. or DA TE: _____ ':!.:,~,-I0_ ' __ U'- ____ _ 
TIME 

SAMPLED 
WATER 
ADDED 

NaCN 
ADDED 

LI ME OTi-! E: 
ADDED ADDr:: : 

1 - - - - - - - - 1 - - - - - " 

1 1 

REN ________ ' ! ---------1-- -------: ..J~:{£cL'__: _____ _ 
TR.J..L. 1 r 1 1 

-------- 1 --------- ,---.----- 1 -------- 1 -S--;;-j1/i,.';uy' , 

Po 2 0 _________ 1 _________ 1 ________ 1 - - - - - - __ I !q,~ (f,£.(~/;""' , 

, 1 

1 

1---------1--------1--------1----- -
-------- ,-1 ---______ 1 ______ -- ________ 1 _____ _ 

1 J r I 
1-------- -1----- --- 1--------1----- -
---______ ' ___ ___ -- --______ 1 _____ -

- ------- !---------I--------I--------I----- -
----____ ,, 1 _________ 1 ________ 1 ________ ' _____ _ . 

1 1 1 

-------- 1---------1--------1--------1-----· 
---______ 1 ______ ---,-------- ________ ' _____ _ 

1 

---------r---------l------- ~ I--------I-----, 
1 1 1 1 
1 1 1 

1---------1--------1--------1------
---______ 1 ______ -- ________ 1 ______ , 

1 

1 

T 

'0 " 

:3 0LUTIO~i 

LEVEL GA Li .. OI-{S 

,'-j-:~'j 1 -ttl'/; OO(J ' u ____ __ _______ ~ ___ _ 

. -',-:~ r.'-~ .. ' 
:? t;"? 

oJ .. I I .. . ... ---- -- ---

.. ~: . ' 

\ , 

",' 

01"'1 ~ 
"/'; (toO -- - - -,~ , - - - -
sJ/tJO() ____ - -C,/ _____ _ 
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LEACH SOLUTION MONITORING DAIL v 

DATE: ..7- .:/ 7- ?lC ----------- ------
TIME 

SAMPLEr' 
WATER 

1 ADDED 
1---------1 
1 1 

NaeN 
ADDED 

LIME OTHr:: 
1 ADDED 1 ADDr:: ' 
1--------1----- -· 

1 

1 -& If 1./ i).!:f. 
1---------1--------1--------1----- -
---______ 1 ______ -- 1 

OR1'-~ E20 
1 -------- 1 ~:;.-1'7<\-"'# 

1 - _____ - __ 1 - - - - - - - - 1 - - - - - - - - l.:to.2 .f£ho~,,--
1 

I 

1---------1--------1--------1-----
_________ 1 _________ 1 ________ 1 ________ 1 ______ . 

1 1 1 1 

1---------1--------1--------1----- -

---------,-------- --------,------
1---------1--------1--------1----- -
---______ 1 ________ 1 ________ 1 _____ -

1 1 
-------- 1---------1--------1--------1----- ·, 
_________ ---______ 1 ________ 1 ________ 1 _____ -

1 1 1 1 
-------- .- 1 ---------1--------1-------- 1 ----- .. 
--- ______ I~ ________ I ________ ' ________ ' ______ . 

1 

1---------.1--- - ----1----- -- -1-----
1 

; .. 

1 

:JRT 

,~ OLUT IO~i 

LEVEL 
' ., .; C 
.' 0,0, 

I 

GALLONS 

1 7'-17oo() ____ :L ___ _ 

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

... . 
- --------- 1---------
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EG 

RE1" 

UT~j:" I, . 

TIME 
SAMPLED 

LEACH SOLUTION MONITORING DAIL Y 

WATER 
ADDED 

NaCN 
ADDED 

LIME OTHF: 
1 ADDED ADD F: ' 
�--------�----- -

---______ 1 ______ --- _____________________ _ 

1 1 SOO:H I. -:? C 00 H 1 
I ---------I--------f~------f----- -

f 1 

ORM E2 0 
I ---- - ---- I ---.- ---- J i,,-o-A/-;"-;h'- (-----.-. 
1 _________ I ________ I-'P?_f!!lf~cb~ufb-- ·--- · -------- -

1 I 
1 . 1 

-------- -1---------1--------1--------1-----·· 
-------- -- --- _____ ~I ________ I _______ ~I _____ _ . 

1 1 1 1 . 
1 ---------1--------1--------1----- ·· 
---______ 1 ______ -- __ ~ _____ I _____ _ 

1 1 
1---------1--------1--------1---- --
1---______ 1 ___ _ __ _ _ 1 _ _ ______ ' _____ -

1 1 1 1 
1---------1--------1--------1----- -

I I 
1 

------- _·· 1---------1--------1- - ------1---- - -· 
1 1 1 

1 

/--- - -----1--------1--------1---- - -
_________ 1 ________________ 1 ______ • 

1 

1 

" 

:·T ORT 

~:>OLUT I O N 
LEVE L 

.,.: 

GAL L ONS 

:J:! 7 01}0 _ . __ ._ 1 _ ___ -

._ .f.b~.1j ~~~ _ 
.:1/! 000 -- .. -- . ../. - - - -

__ '_,"{~; ~ q,(Z _ 
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LEACH SOLUTION MONITORING DAIL ~ 

DATE: -7_ <9-- pq ___ .~ ______ L _____ _ 
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PEl F~ t'i I NE: F!f:)L ~::;, I t··.IL:. 
P. O. DCJ>: 311;» 

TOMBSTONE, ARIZONA 85638 
( (;':'.Ir.) ;::: ) Lf ~:5 7 .--;::~;;:: 8 ;::: 

Arizona Department of Environmental Quality 
Office of Waste and Water Quality Management 
Compliance Section 
2005 North Central Rvenue 
Phoenix, Arizona 85004 

Re: Permit No. G-0020-02 · 

The following is the field summary for the mont hs of 
January, February, and March, 1989. 

1 t>1g/L 

jYlq/L. < Il.I . IZI:I. 

Leak Detection Systems --No Moisture Detected--

Please be advised that th e Method of Analysis for all 
samples was HACH DR l/A Colorimeter. Rs you know, TEl Well 
No. 3 is obsolete, therefore no testing was performed. 

Should you have any questions pertaining to this report, 
please fe e l free to contact me at the number listed above. 

PDr~ 1~1 I NI:;:: li {-'il._E;, INC. RECEIVED 

APR 2 4 1989 

Vice President and 
Technical Superintendent 

AOC{;)' - OWQ 
COMPLI.~NCE SECTION 
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