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MEMO 

TO: J ames A. Briscoe 

FROM: Robert J. Macer 

DATE: October 12, 1993 

RE: Organization of TEI/CSM/PBRrrDC/ADEQ Environmental Volumes. 

Jim: 

All environmental materials in hand dealing with IDC's Tombstone property have been organized 
into five volumes. In the front of each volume is a chronological listing of the contents. All of the 
materials have also been entered into a bibliographic database for purpose of ready access in Gnding 
specific materials. Since this compilation was a four-fold accumulation process, the materials are a 
bit spread out between each of volumes. Consequently, enclosed with this memo is a complete 
chronological listing of every item in all five volumes, and a listing of the <data type codes> used 
in thc databasc. 

Sincerely, 

Robert J. Macer 

RJM:rjm13.93 
Enclosures 



Data Type Codes Used in Database for Environmental Materials 

action + profile 
analysis quotation 
billing letter 
carbon analysis 
chain of custody 
cover letter 
cyanide analyses 
cyanide literature 
demand letter 
draft letter 
drilling contract 
drilling intent notice 
drilling invoice 
drilling quote 
drilling report 
fax 
fax letter 
fax memo 
fax note 
field summary report 
geochemical report 
geohydrologic report 
graph 
groundwater permit 
hearing transcript 
impoundment pad map 
lab analyses 
land & water well map 
leach pad analyses 
letter 
letter report 
meeting notes 
memo 
monthly report 
newspaper article 
note 
notes 
notice of disposal 
ore analysis 
ore assay 
pad neutralization log 
permit proposal 
phone notes 
pond analyses 
pond maps 
pond sample analyses 

press release 
quality control plan 
quarterly report 
sample plan 
self-monitoring report 
site inspection report 
slimes assays 
tailings analysis 
tailings pond analyses 
tailings sample analysis 
water & sediment assays 
water analyses 
water analysis report 
water quality report 
wa ter report 
water sample analysis 
water well testing 
weekly report letter 
well driller report 
well sampling log 



Chrono List of Tombstone MD Volume Environmental Materials (10/12/93) 

08(23{75 <newspaper article> [8:17:3) Negri, Sam., Contamination threat closes one water well in Tombstone. 
08!25{75 <newspaper article> [8:17:4) St. Cyr, Chuck., Sewage Danger Getting Worse In Tombstone. 
12/28/83 <letter> [8:24:1-3] Lindeman, John E., Letter To: Lee, Robert G. Cyanide Spill of November 7, 1983. 
01/10/84 <water sample analysis> [8:24:4-9] Smith & Smith., 

Water Quality Analysis for samples DWW #1, TWW #1-2, LWW #1, CWW #2-3. 
01/23/84 <analysis quotation> [8:24:12] Amalfi, Rick., Laboratory Analysis Request and Fee Quotation. 
01/23/84 <letter> [8:24:10-11] Devereaux, Stephen B., Letter To: Lee, Robert G. 

Confirmation of discussions outlining sampling and monitoring program. 
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01/30/84 <letter> [8:24:13] Lindroos, Gary A, Letter To: Rendes, Andrew M. Implementation of water sampling program. 
03/22/84 <water & sediment assays> [8:24:14-16) Amalfi, Frederick A, Water and Sediment Analysis. 
03/22/84 <water analysis> [8:24:17-19] Amalfi, Frederick A, Water Analysis. 
04(23/84 <cyanide analysis> [8:24:20-23] Amalfi, Frederick A, Cyanide Analysis. 
OS/24/84 <memo> [8:24:24) Lindroos, Gary A, Letter To: Schloss, Thomas. Cyanide Spill. 
06/29/84 <water analysis> [8:24:125] Atkinson, Beth., Inorganic Chemical Analysis Reporting Form. 
07/02/84 <cover letter> [8:24:25] Lindroos, Gary A, Letter To: Doughty, Allen. 

Enclosure of water well and sediment samples for analysis. 
07/24/84 <weekly report letter> [8:24:126-127] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of July 16-22, 1984. 
07/27/84 <cover letter> [8:24:26] Lindroos, Gary A, Letter To: Western Technology. 

Enclosure of water well samples for analysis. 
07/31/84 <cover letter> [8:24:27] Lindroos, Gary A, Letter To: Western Technology. 

Enclosurc of water well samples for analysis. 
08/01/84 <weekly report letter> [8:24:128] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of July 23-31, 1984. 
08/31/84 <weekly report letter> [8:24:130] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of August 25-31, 1984. 
09/10/84 <weekly report letter> [8:24:131] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of September 1-7, 1984. 
09/17/84 <weekly report letter> [8:24:132] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of September 8-14, 1984. 
09/21/84 <weekly report letter> [8:24:133] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of September 15-21, 1984. 
09/28/84 <weekly report letter> [8:24:134] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of September 22-28, 1984. 
10/05/84 <weekly report letter> [8:24:135] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of September 29 to October 5, 1984. 
10/17/84 <water analysis> [8:24:136-137] Hoppe, Steven P., Laboratory Report - Water Sample Analysis. 
10/19/84 <weekly rcport letter> [8:24:138) Lee, Dob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of October 14-19, 1984. 
10/29/84 <weekly report letter> [8:24:139] Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of October 20-26, 1984. 
11/09/84 <weekly report letter> [8:24:140) Lee, Bob G., Letter To: Martin, Eddie. 

Report on TEl, Inc. well water samples for the week of November 3-9, 1984. 
03/29/85 <memo> [8:17:5-6] Gordon, Arthur J., Letter To: Kennett, Roger. 

Tombstone Exploration, Inc. (TEl) NOD. 
09/05/85 <water sample analysis> [8:17:264) Smith & Smith., Water Quality Analysis - City of Tombstone Well #1. 
09/05/85 <water sample analysis> [8:17:265] Smith & Smith., Water Quality Analysis - City of Tombstone Well #2. 
09/05/85 <water sample analysis> [8:17:266] Smith & Smith., Water Quality Analysis - City of Tombstone Well #3. 
09/08/85 <water well testing> [8:17:120] T.D.C., Log of Tests on TDC Wells #1 & #2 to Determine Amount of Cyanide Therein. 
10/11/85 <water report> [8:25:79-118] Montano, Manuel T., 

Water Distribution System Analysis and Master Plan for the City of Tombstone, Arizona. 
03/28/86 <letter> [8:24:28-29) Traywick, Ben T. and GradiIIas, Alex., Letter To: Cochise Co. Health Dept. 

The many headed Hydra monster "cyanide contamination" has reared its head. 
04/28/86 <permit proposal> [8:17:9-33] Larson, Scott M., Tombstone Development Mining Operation Preliminary Permit Proposal. 
05/08/86 <memo> [8:17:7-8] Gordon, Arthur J., Letter To: Kennett, Roger. 

Tombstone Development Proposal for Permit Application. 
06/02/86 <cover letter> [8:24:35] Columbus, Wm. L., Letter To: Escapule, Dustin. 

Enclosure of two "Applications for Installation Permit" forms. 
06/02/86 <letter> [8:24:30-31] Kennett, Roger., Letter To: Magini, Frank. 

Contention Mine; Cochise Silver Mines, Site Inspection. 



Chrono List of Tombstone MD Volume Environmental Materials (10/12/93) 

06/02/86 <site inspection report> [8:24:32-34] Kennett, Roger., 
Report of Site Inspection, Contention Mine (Tombstone); COchise Silver Mines. 

06/03/86 <letter> [8:24:36] Magini, Frank., Letter To: Kennett, Roger. 
Response to your letter dated June 2, 1986. [Draft] 
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01/09/87 <groundwater permit> [8:17:98-118] Dover, Boyd., Groundwater Quality Protection Permit No. G-0011-02. 
01/19/87 <well sampling log> [8:18:1-39] Lindroos, Gary A, Well Sampling Log Book - 1/19/87 thru 6/15/89. 
01/27/87 <memo> [8:24:37] Lind, Audrey M., Letter To: Magini COntracting. 

Cost to analyze water samples and required payment. 
02/02/87 <cover letter> [8:24:38] Lindroos, Gary A, Letter To: Arizona Testing Lab. 

Enclosure of well samples and "Self-Monitoring Form". 
02/18/87 <self-monitoring report> [8:24:141-144] Drake, Robert J., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Well and Tap Water. 
03/12/87 <letter> [8:24:39] Kennett, Roger., Letter To: Lindroos, Gary A 

Cochise Silver Mines, Inc., Groundwater Quality Protection Permit No. G-0011-02. 
03/25/87 <water sample analysis> [8:17:197-199] Davis, Thomas S., Laboratory Report - TEl Well #2. 
03/27/87 <water sample analysis> [8:17:267-269] Davis, Thomas S., Laboratory Reports - City of Tombstone Well #1, 3/17 to 6/2,1987. 
04/01/87 <pond maps> [8:18:134-136,331] Graves, A J., Maps of cyanide solution ponds showing sampling stations. 
04/06/87 <self-monitoring report> [8:24:145-148] Drake, Robert J., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Well and Tap Water. 
04/28/87 <memo> [8:17:34] Rendes, Andrew., Letter To: Kennett, Roger. 

Cochise Silver Mine Groundwater Quality Protection Permit No. G-0011-02. 
05/01/87 <tailings analysis> [8:18:54-56] Lindroos, Gary A, Assay of Sandscreen Discharge - by Bottle Roll. 
05/06/87 <cover letter> [8:24:40] Zimmerman, Jeffrey c., Letter To: Harper, Raymond. Enclosed Environmental Law Letter. 
05/06/87 <letter> [8:24:41-52] Zimmemlan, Jeffrey C., Letter To: Harper, Raymond. Arizona Environmental Quality Act. 
05/11/87 <tailings sample analysis> [8:18:40] Drake, Robert J., Report of Laboratory Tests - Impoundment Tailings. 
05/12/87 <letter> [8:17:35] Lindroos, Gary A, Letter To: Rendes, Andrew. Request to remove washed tailings. 
05/15/87 <chain of custody> [8:24:149] Lindroos, Gary A, Chain of Custody - Water Samples. 
05/18/87 <cyanide analyses> [8:24:166] Drake, Robert J., Report of Laboratory Tests - Cyanide Sludge Cake. 
05/19/87 <cyanide analyses> [8:24:167] Drake, Robert J., Report of Laboratory Tests - Soil. 
OS/22/87 <self-monitoring report> [8:24:150-153] Hoppe, Steven P., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Well and Tap Water. 
OS/26/87 <letter> [8:18:41] Lindroos, Gary A, Letter To: AZ Testing Lab. 

Enclosure of 41 soil samples for total cyanide analysis. 
OS/29/87 <letter> [8:17:36-37] Curlett, James E., Letter To: Magini, Frank. 

Request for further info and additional sampling and analysis. 
06/03/87 <letter> [8:17:39] Lindroos, Gary A, Letter To: ADHS 

Apology for being negligent in sampling for April 1987. 
06/03/87 <memo> [8:17:38] Escapule, Dustin., Letter To: Lindroos, Gary A Reprimand. 
06/04/87 <slimes assays> [8:18:57] Lindroos, Gary A, Slimes Assays. 
06/09/87 <letter> [8:17:40] Lindroos, Gary A, Letter To: Curlett, James E. 

Explanation for missing April 1987 samples, and enclosure of requested additional samples. 
06/09/87 <letter> [8:18:42] Lindroos, Gary A, Letter To: AZ Testing Lab. 

Enclosure of 14 soil samples for mercury analysis. 
06/09/87 <letter> [8:18:43] Lindroos, Gary A, Letter To: AZ Testing Lab. 

Enclosure of 4 soil samples for total cyanide analysis. 
06/12/87 <cyanide analyses> [8:24:168-169] Smith, Kathryn W., Laboratory analysis of solid impound samples. 
06/12/87 <tailings sample analysis> [8:18:44] Drake, Robert J., Report of Laboratory Tests - Impoundment Tailings. 
06/16/87 <self-monitoring report> [8:17:178-196] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #1 for 6/16/87 thru 1/12/89. 
06/16/87 <self-monitoring report> [8:17:200-234] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #2 for 6/16/87 thru 1/12/89. 
06/16/87 <self-monitoring report> [8:17:245-263] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Tap Water in Lab for 6/16/87 thru 1/12/89. 
06/16/87 <self-monitoring report> [8:17:270-289] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - City of Tombstone Well #1 for 6/16/87 thru 1/12/89. 
06/18/87 <cyanide analyses> [8:24:170] Smith, Kathryn W., Laboratory analysis of pregnant solution. 
06/18/87 <cyanide analyses> [8:24:171] Smith, Kathryn W., Laboratory analysis of solid impound samples. 
06/18/87 <letter> [8:18:45] Lindroos, Gary A, Letter To: AZ Testing Lab. 

Enclosure of 4 impound tailings samples for total cyanide analysis. 
06/18/87 <tailings sample analysis> [8:18:46-48] Drake, Robert J., Report of Laboratory Tests - Impoundment Tailings. 
06/18/87 <tailings sample analysis> [8:18:137] Drake, Robert J., Report of Laboratory Tests - Pregnant Solution Pond. 
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06/19/87 <letter> [8:17:41] Lindroos, Gaty A, Letter To: Maston, James A 
Request for approval to remove washed tailings to Houghton Pad. 

06!23/87 <tailings sample analysis> [8:18:49] Drake, Robert J., Report of Laboratory Tests - Impoundment Tailings. 
06(24/87 <meeting notes> [8:24:55-60] Unknown Author., Notes from State Meeting 6(24/87. 
06(24/87 <memo> [8:24:53-54] Lindroos, Gary A, Letter To: Escapule, Dustin. 

ADHS Inspection (Inspectors: Mr. Andrew Rendes, Mr. John Best). 
06{30/87 <self-monitoring report> [8:24:154-156] Lindroos, Gary A, 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Field Summary for April, May & June 1987. 
07/01/87 <impoundment pad map> [8:24:61] Graves, A J., Waste Containment Facilities. 
07/01/87 <memo> [8:24:62] Rendes, Andrew M., Letter To: Maston, James A 

Site Visit to Cochise Silver Mines, Inc., Tombstone, Arizona. 
07/02/87 <carbon analysis> [8:18:50] Smith, Kathryn W., Laboratory analysis of carbon for mercury content. 
07/07/87 <memo> [8:17:42] Lindroos, Gary A, Letter To: Escapule, Dustin. 

Extension of Impound Area and Materials Handling. 
07/08/87 <letter> [8:17:43] Maston, James A, Letter To: Escapule, Dustin. 

Confirmation of double liner for all pads, and cease order for any treatment to old tailings. 
07/10/87 <letter> [8:17:44-45] Kennett, Roger., Letter To: Moyes, Jay 1. 

Cochise Silver Mines, Inc., Renewal of Permit No. G-0011-02. 
07/10/87 <letter> [8:18:283-284] Kennett, Roger., Letter To: Moyes, Jay I. 

Cochise Silver Mines, Inc., Renewal of Permit No. G-0011-02. 
07/13/87 <lab analyses> [8:18:58-62,65-68] Lindroos, Gary A, Various analyses for cyanide of ore, slimes, tailings, and solution. 
07/13/87 <letter> [8:18:51] Lindroos, Gary A , Letter To: AZ Testing Lab. 

Enclosure of 4 ore samples for mercury analysis. 
07/14/87 <ore analysis> [8:18:53] Smith, Kathryn W., Laboratory analysis of ore samples for mercury content. 
07/17/87 <ore assay> [8:18:52] McLean, Claude E., Assay Certificate for mercury - ore samples. 
07(22/87 <memo> [8:24:63] Lindroos, Gary A, Letter To: Escapule, Dustin. Inspection and Sampling by ADHS. 
07(23/87 <letter> [8:17:46] Curlett, James E., Letter To: Lindroos, Gary A 

Enclosure of ADEQ results from February 23, 1987 sampling. 
07(23/87 <letter> [8:23:315-316] Curlett, James E., Letter To: Lindroos, Gary A Need to retest wells for mercury content. 
07(24/87 <cover letter> [8:24:157] Lindroos, Gary A, Letter To: Arizona Testing Lab. 

Enclosure of well and tap water samples for analysis. 
07(29/87 <self-monitoring report> [8:24:160-163] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Well and Tap Water. 
07(29/87 <water analysis> [8:24:158] Drake, Robert J., Report of Laboratory Tests - Water Sample Analysis. 
07(29/87 <water analysis> [8:24:164] Drake, Robert J., Report of Laboratory Tests - Water Sample Analysis. 
08/03/87 <letter> [8:17:47] Maston, James A, Letter To: Escapule, Dustin. 

Approval for construction of stakinglimpounding expansion area. 
08/05/87 <letter> [8:17:48] Lindroos, Gary A, Letter To: Curlett, James E. 

Resampling of wells and mercury contamination by laboratory. 
08/05/87 <letter> [8:24:159-164] Lindroos, Gary A, Letter To: Curlett, James E. 

Reference to your letter of July 23, 1987 - resampling of wells and tap water. 
08/06/87 <self-monitoring report> [8:17:236-241] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #3 for 8/6/87 thru 1/18188. 
08/10/87 <letter> [8:17:49] Lindroos, Gary A, Letter To: Curlett, James E. Request to move washed tailings. 
08/18/87 <letter> [8:24:64-65] Kennett, Roger., Letter To: Escapule, Dustin. 

Cochise Silver Mines, Inc., Groundwater Quality Protection Permit No. G-0011-02. 
08/18/87 <letter> [8:24:66] Lindroos, Gary A, Letter To: Curlett, James E. 

Request for approval to remove washed tailings to Houghton Pad. 
08/19/87 <memo> [8:17:50] Lindroos, Gary A, Letter To: Escapule, Dustin. Impound Tailings Samples. 
08/19/87 <water analyses> [8:24:165] Smith & Smith., Laboratory Results of TEl well water 8/6-19/87. 
08(24/87 <letter> [8:17:52] Lindroos, Gary A, Letter To: Curlett, James E. Second request to move washed tailings. 
08/24/87 <memo> [8:17:51] Lindroos, Gary A, Letter To: Escapule, Dustin. Impound Tailings Samples. 
08/26/87 <memo> [8:17:53) Lindroos, Gary A, Letter To: Escapule, Dustin. Visit from ADEQ (Mr. John Best). 
09/17/87 < letter> [8:17:54) Lindroos, Gary A, Letter To: Curlett, James E. Third request to move washed tailings. 
09/23/87 <letter> [8:17:55] Lindroos, Gary A, Letter To: Curlett, James E. Fourth request to move washed tailings. 
09/29/87 <letter> [8:17:56] Lindroos, Gary A, Letter To: Curlett, James E. Fifth request to move washed tailings. 
10/07/87 <leiter> [8:17:57] Lindroos, Gary A, Letter To: Rampe, John. Sixth request to move washed tailings. 
10/16/87 <letter> [8:17:58] Lindroos, Gary A., Leiter To: Rampe, John. Seventh request to move washed tailings. 
10/27/87 <letter> [8:17:59) Lindroos, Gary A, Letter To: Nixon, Perry. Eighth request to move washed tailings. 
10/30/87 <letter> [8:24:67-69] Magini, Frank., Letter To: PBR Minerals Board. Irregularities at the Tombstone mine site. 



Chrono List of Tombstone MD Volume Environmental Materials (10/12/93) 

11/03/87 <self-monitoring report> [8:18:63] Smith & Smith., 
Groundwater Quality Protection Permit Self-Monitoring Report Form - CSM Old Preg Pond. 

11/04/87 <letter> [8:17:60] Lindroos, Gary A, Letter To: Nixon, Perry. Ninth request to move washed tailings. 
11/05/87 <self-monitoring report> [8:18:64-65] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Form - CSM Impound West. 
11/10/87 <letter> [8:17:61] Lindroos, Gary A, Letter To: Rampe, John. Tenth request to move washed tailings. 
11/10/87 <self-monitoring report> [8:18:138-250] Smith & Smith., 
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Groundwater Quality Protection Permit Self-Monitoring Report Forms - Old Preg Pond from 11/10/87 thru 1/29/88. 
12/15/87 <letter> [8:17:62] Maston, James A, Letter To: Lindroos, Gary A 

Reduction of free cyanide and mercury in well No.2. 
12/21/87 <memo> [8:17:63) Lindroos, Gary A, Letter To: Harper, Ray. 

Reducing Mercury and Cyanide Concentrations in Well 2. 
01/08/88 <pond analyses> [8:18:129-133] Lindroos, Gary A, Pond Clean-up log Book, 1/8/88 thru 7/25/88. 
02/01/88 <tailings pond analyses> [8:18:69] Lindroos, Gary A, Cyanide analysis of various tailings pond station samples. 
02/08/88 <letter report> [8:18:280-281) Lindroos, Gary A, Letter To: Nixon, Perry. 

Results of well assays and pond clean-up. 
02/16/88 <letter> [8:17:64) Kennett, Roger., Leiter To: Moyes, Jay I. 

Cochise Silver Mines, Inc., Groundwater Quality Protection Permit No. G-0011-02. 
02/16/88 <leiter> [8:18:70-71,285) Kennett, Roger., Letter To: Moyes, Jay I. 

Cochise Silver Mines, Inc., Groundwater Quality Protection Permit No. G-0011-02. 
02/19/88 <letter> [8:17:65] Moyes, Jay I., Letter To: Harper, Raymond. 

Preparation of a revised version of the report assessing the cleanup operation. 
02/19/88 <letter> [8:18:72,282) Moyes, Jay I., Letter To: Harper, Raymond. 

Enclosure of leiter dated February 16, 1988 from Roger Kennett. 
03/02/88 <letter> [8:17:66-69) Escapule, Dustin., Letter To: Moyes, Jay. 

Removal of contaminated materials form Old Preg Pond and Lined Pond. 
03/02/88 <letter> [8:18:73-76,286-291] Escapule, Dustin., Letter To: Moyes, Jay. 

Removal of contaminated materials form Old Preg Pond and Lined Pond. 
03/04/88 <self-monitoring report> [8:18:261-279) Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - Pad Expansion East & West, 3/4/88 thru 4/20/88. 
03/07/88 <letter report> [8:18:292-293) Escapule, Dustin., Letter To: Moyes, Jay I. Cleanup Progress Report. 
03/31/88 <letter report> [8:18:294-299] Lindroos, Gary A, Letter To: Nixon, Perry. 

Assay results for TEl Wells, City of Tombstone Well, and Tap Water. 
04/27/88 <memo> [8:24:71] Ashworth, J. MichaeL, Letter To: All Employees. Temporary Plant Closure. 
04/27/88 <press release> [8:24:70) A~hworth, J . Michael., 

Press Release - PBR Minerals to begin final testing and closure of cleanup operation. 
05/01/88 <letter> [8:24:72] Vineyard, William L., Letter To: PBR Minerals. Proposed Leach Operation. 
05/05/88 <leiter> [8:17:121] Lindroos, Gary A, Letter To: Western Technologies. Enclosure of well samples. 
05/16/88 <self-monitoring report> [8:17:242] Smith & Smith., 

Groundwater Quality Protection Permit Self-Monitoring Report Form - TEl Well #6. 
05/17/88 <memo> [8:24:73] Ashworth, J. MichaeL, Leiter To: All Suppliers. Accounts Payable. 
06/08/88 <letter> [8:24:74-106] Rouse, Jim V., Letter To: Ashworth, Mike. 

Enclosure of items for your review and input. 
06/09/88 <water sample analysis> [8:17:122-124] Western Technologies., 

Laboratory Report - TEl Wells #1 #2, and Tombstone City Well #1. 
06/13/88 <letter> [8:24:107-114] Escapule, Dustin L., Letter To: Rouse, Jim V. 

Enclosure oC filled out "Notice oC Disposal" application. 
06/14/88 <letter> [8:24:116] Ashworth, J. Michael., Letter To: All Suppliers. Trade Payables. 
06/14/88 <letter> [8:24:115] Smith, Kathryn W., Letter To: Lindroos, Gary A 

Contaminated sample (TEI well #3) in 1987. 
06/15/88 <geochemical report> [8:24:172-196) Unknown Author., Geochemical Evaluation of Clay-Subliner Material. [Draft) 
06/30/88 <sample plan> [8:23:1-16] DuBois, James F., Sample Plan for PBR Minerals, Inc. Site. 
07/01/88 <geochemical report> [8:23:97-114] Unknown Author., Geochemical Evaluation of Clay-Subliner Material. 
07/13/88 <notice of disposal> [8:24:117-123] Lindroos, Gary A, Notice of Disposal - Grand Central Leaching Facility. 
07/14/88 <letter> [8:17:70) Thatcher, Bruce K., Letter To: Lindroos, Gary A ADEQ site visit. 
07/14/88 <letter> [8:18:77] Thatcher, Bruce K., Letter To: Lindroos, Gary A ADEQ site visit. 
08/03/88 <geochemical report> [8:24:197-223] Unknown Author., Geochemical Evaluation of Clay-Subliner MatcriaL 
08/10/88 <water analyses> [8:24:129] Lindroos, Gary A, Daily analyses of TEl, Inc. well water samples for 8/1-10/84. 
09/01/88 <quality control plan> [8:24:224-290] Unknown Author., 

Quality Control Plan for Clay Subliner Placement - Grand Central Leaching Facility. 
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09/14/88 <memo> [8:23:89) Thatcher, Bruce K., Letter To: Larson, Rob. 
PBR Minerals, Inc. Application for a Groundwater Quality Protection Permit (Revised). 

09/21/88 <memo > [8:17:71-94) 111atcher, Bruce K., Letter To: Kennett, Roger. 
PBR Minerals, Inc. Temporary Groundwater Quality Protection Permit. 

09/21/88 <memo> [8:18:78-106,302-325] Thatcher, Bruce K., Letter To: Kennett, Roger. 
PBR Minerals, Inc. Temporary Groundwater Quality Protection Permit. 

09/29/88 <letter> [8:17:95-96] Kennett, Roger., Letter To: Moyes, Jay I. 
PBR Minerals, Incorporated, Groundwater Quality Protection Permit No. G-0019-02T - Site Closure Plan. 

09/29/88 <letter> [8:18:107-108,300-301) Kennett, Roger., Letter To: Moyes, Jay I. 
PBR Minerals, Incorporated, Groundwater Quality Protection Permit No. G-0019-02T - Site Closure Plan. 

10/03/88 <letter> [8:18:326-327] Ashworth, J. Michael., Letter To: Rouse, Jim. 
Neutralization of complex cyanide in clean-up area and site closure. 

10/04/88 <water quality report> [8:17:125-129] Lindroos, Gary A, Letter To: ADEQ. 
Permit No. G-OOI-02 field summary for the months of July thru September, 1988. 
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10/07/88 <pond sample analyses> [8:18:109-115) Lindroos, Gary A, Pond Clean-up cyanide analyses, lOn/88 thru 10/27/88. 
10/13/88 <letter> [8:17:130-132] Rouse, Jim V., Letter To: Kennett, Roger. 

Request for plan and time schedule for cleanup tasks. 
11/01/88 <memo> [8:18:116-126] Lindroos, Gary A, Letter To: Ashworth, Mike. Pond Clean-up (CN Testing). 
11/06/88 <letter> [8:18:332-335] Moyes, Jay I., Letter To: Gessner, Richard A 

Revised Notice of Intention to Drill: PIlR Minerals, Inc. 
11/18/88 <letter> [8:18:328-329] Kennett, Roger., Letter To: Rouse, Jim V. 

Addendum to Closure Plan for PBR Minerals Temporary Groundwater Quality Protection Permit No. G-OOI9-02T. 
11/23/88 <memo> [8:18:330) Rouse, Jim V., Letter To: Ashworth, Mike. 

Letter November 18, 1988 from Kennett, response to my October 13, 1988 letter. 
12/02/88 <cyanide analyses> [8:18:127] Lindroos, Gary A, Cyanide analyses of wells, pond, and tailings. 
12/09/88 <pond analyses> [8:18:128] Lindroos, Gary A, Pond Clean-up cyanide analyses. 
12/15/88 <hearing transcript> [8:23:17-24,26-57] Landsman, Paul H., 

Public Hearing on Groundwater Quality Protection Permit No. G-OOI9-02, December 15, 1988, Tombstone, AZ - Reporter's 
Transcript of Proceeding. 

12/18/88 <note> [8:17:119) Baxter, LaVerne., Letter To: Ashworth, Mike. Enclosure of Wells #1 & #2 testing. 
01/12/89 <water quality report> [8:17:133-136] Lindroos, Gary A, Letter To: ADEQ. 

Permit No. G-ooI-02 field summary for the months of October thru December, 1988. 
01/20/89 <groundwater permit> [8:23:58-86] Miller, Ronald L., 

State of Arizona Groundwater Quality Protection Permit No. G-0020-02. 
01/20/89 <groundwater permit> [8:23:338-370] Miller, Ronald L., 

State of Arizona Groundwater Quality Protection Permit No. G-0020-02. [Notes Copy] 
01/23/89 <letter> [8:23:25] Kennett, Roger., Letter To: Hearing Participants. 

PIlR Minerals, Incorporated - Grand Central Leaching Facility, Groundwater Quality Protection Permit No. G-0020-02. 
01/29/89 <well driller report> [8:18:336-344] Titan Drilling., Well Driller Report. 
02/20/89 <leach pad analyses> [8:18:251-260] Lindroos, Gary A, Pad Neutralization Clean-up log Dook, 2/20/89 thru 4/20/89. 
02/20/89 <pad neutralization log> [8:23:203-208) Lindroos, Gary A, Pad 4 Neutralization Log, 2/20/89 thru 4/4/89. 
02/23/89 <letter> [8:17:97] Ramirez, Carolyne., Letter To: Perotti, Joe. 

Enclosure of test results from Smith & Smith Consultants. 
03/13/89 <letter report> [8:23:94-96] Poshard, R. Howard., Letter To: Lindroos, Gary. In-Place Density Tests, Tailings Pad. 
03/30/89 <letter report> [8:23:91-93] Poshard, R. Howard., Letter To: Lindroos, Gary. Field Density Tests, Waste Disposal Pad. 
04/07/89 <letter> [8:23:296] Ashworth, J . Michael., Letter To: ADEQ. 

Groundwater Quality Protection Permit No. G-0020-02, corrective actions. 
04/20/89 <field summary report> [8:23:209-212] Lindroos, Gary A, Letter To: ADEQ. 

Field Summary for the months of January, February, and March 1989. 
04/20/89 <letter> [8:23:90] Ashworth, J. Michael., Letter To: ADEQ. 

Construction of the heap leaching facility is completed. 
04/24/89 <memo> [8:24:124) Ashworth, J. Michael., Suspension of tailing leach operation. 
05/01/89 <letter> [8:23:213] Lindroos, Gary A, Letter To: ADEQ. Results of pump test on TEl Well No. 2. 
05/01/89 <quarterly report> [8:23:141-201) Lindroos, Gary A, Letter To: ADEQ. 

Quarterly Interpretative Assessment Report for the period of January thru March, 1989. 
06/09/89 <self-monitoring report> [8:17:243-244] Hankins, S., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #2, 6/9/89 & 8/3/89. 
06/09/89 <self-monitoring report> [8:23:220-232] Hankins, S., 

Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl, PBR, & City of Tombstone Wells, May, June, 
and July, 1989. 
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07/07/89 <memo> [8:23:305] Chen, Chiou-Lian., Letter To: Woodruff, David. 
Complaints For PBR Mineral Mine, Temporary Groundwater Permit G-0019-02T. 

07/13/89 <phone notes> [8:23:306] Davis, Gordon., From William Brett / Complaint. 
07/15/89 <newspaper article> [8:23:307] Bagwell, Keith., Mercury is tainting 1 of Tombstone's 2 water wells. 
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07/18/89 <newspaper article> [8:23:308] Bagwell, Keith., Well might have had mercury for 7 months, officials tell Tombstone. 
07/19/89 <memo> [8:23:309-314] Pulsifer, Doris., Letter To: Mayor & Council members. 

Well #1 - Mercury re-sampling #1 results. 
07/25/89 <letter report> [8:17:138-143] Rouse, Jim V., Letter To: Kennett, Roger. 

Geohydrologic evaluation of the PBR Minerals site south of Tombstone. 
07/25/89 <letter report> [8:23:234-241] Rouse, Jim V., Letter To: Kennett, Roger. 

Geohydrologic evaluation of the PBR Minerals site south of Tombstone. 
07/26/89 <field summary report> [8:23:214-219) Lindroos, Gary A, Letter To: ADEQ. 

Field Summary for the months of April, May, and June, 1989. 
07/26/89 <letter> [8:17:144) Lindroos, Gary A, Letter To: Rouse, Jim V. Water Well Monitoring. 
07(2.6/89 <quarterly report> [8:23:121-140] Lindroos, Gary A, Letter To: ADEQ. 

Quarterly Interpretative Assessment Report for the period of April thru June, 1989. 
07(2.6/89 <water quality report> [8:17:146-165) Lindroos, Gary A, Letter To: ADEQ. 

Quarterly Interpretative Assessment Report for the period of April thru June, 1989. 
07(2.7/89 <phone notes> [8:23:317) Davis, Gordon., 

Phone call to William Brett to find out mercury and nitrate analysis of city water. 
07/28/89 <memo> [8:23:318] Woodruff, David H., Letter To: Maston, Jim. 

PBR Minerals - Groundwater Quality Protection Permit #G-0020-02. 
07/28/89 <memo> [8:23:319] Woodruff, David H., Letter To: Daniel, Debra. 

PBR Minerals - Groundwater Quality Protection Permit #G-0020-02. 
08/01/89 <geohydrologic report> [8:23:255-281] Rouse, Jim V., 

Geohydrologic Assessment of Cyanide Contamination of PBR Minerals Well No.2, Tombstone, Cochise County, Arizona. 
08/01/89 <memo> [8:23:320-323] DuBois, James F., Letter To: Wiley, Bill. 

City of Tombstone Municipal Well #1 and Mining Impact on Aquifer at PBR Minerals. 
08/03/89 <self-monitoring report> [8:17:235] Hankins, S., 

Groundwater Quality Protection Permit Self-Monitoring Report Form - TEl Well #2. 
08/03/89 <self-monitoring report> [8:17:290] Hankins, S., 

Groundwater Quality Protection Permit Self-Monitoring Report Form - City of Tombstone Well #1. 
08/08/89 <memo> [8:23:233-241] Kennell, Roger., Letter To: Woodruff, Dave. 

PBR Minerals, Inc. - Grand Central Leaching Facility, Groundwater Quality Protection Permit No. G-0020-02. (with enclosure) 
08/09/89 <fax memo> [8:17:168-169) Rouse, Jim V., Letter To: Lindroos, Gary A Protocol for Aquifer test. 
08/16/89 <letter> [8:17:137] Vaught, Clark., Leller To: Lindroos, Gary A Test pumping results as of 4-20-89. 
08/16/89 <memo> [8:23:242-243] Rendes, Andrew M., Letter To: Woodruff, David. PBR Minerals, Inc. - Permit G-0020-02. 
08/19/89 <Ieller report> [8:17:171-176] Rouse, Jim V., Letter To: Kennett, Roger. 

PBR Minerals Aquifer Characteristics Report (Draft). 
08/20/89 <fax memo> [8:17:170] Rouse, Jim V., Letter To: Lindroos, Gary A Review Draft Aquifer Evaluation. 
08/21/89 <fax> [8:17:166-167] Lindroos, Gary A, Letter To: Rouse, Jim V. Final Reading of TEl Well 2. 
08/21/89 <land & water well map> [8:23:254A] Rouse, Jim V., Facility Location Map, Land Ownership, and Registered Water Wells. 
08/21/89 <letter report> [8:23:244-254A] Rouse, Jim V., Leller To: Kennett, Roger. 

PBR Minerals Aquifer Characteristics Reports. 
10/02/89 <memo> [8:23:283-285] DuBois, James F., Letter To: Woodruff, Dave. 

PBR Minerals Groundwater Quality Protection Permit. 
10/03/89 <phone notes> [8:23:88] Vandermark, Brad., 

Phone notes about mining operation being on low-key mode with cutbacks of staff. 
10/05/89 <memo> [8:23:87] Vandermark, Brad., Letter To: PDR Minerals. 

PBR's need to report water level in storm water pond. 
10/09/89 <fax memo> [8:17:177] Rouse, Jim V., Letter To: Lindroos, Gary A 2 Additional Monitor Wells. 
11/15/89 <letter> [8:23:324-337] DuBois, James F., Letter To: Perotti, Joe. 

Results of the sampling of City of Tombstone water supply sources. 
01/17/90 <self-monitoring report> [8:23:286-289] American Analytical Lab., 

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

Field Summary for the months of October thru December, 1989. 
01/23/90 <quarterly report> [8:23:115-120] Lindroos, Gary A, Letter To: ADEQ. 

Quarterly Interpretative Assessment Report for the period of July thru September, 1989. 
12/01/90 < letter> [8:23:371-376] Smith, Russell A, Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and Groundwater Remediation. [DRAFT) 
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03/01/91 <notes> [8:23:377] Unknown Author., Notes on PBR Minerals compliance with ADEQ requirements. 
03/20/91 <letter> [8:23:379-382] Smith, Russell A , Letter To: Ashworth, J. Michael. 
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PBR Minerals, Inc.; Pennit (#G-002O-02); Compliance Requirements and Groundwater Remediation. [DRAFT] 
03/20/91 <memo> [8:23:378) Smith, Russell A, Letter To: Azizi, Reza. 

PBR Minerals, Inc.; Penn it (#G-0020-02); Compliance Requirements and Groundwater Remediation. 
04/01/91 <letter> [8:23:383-386) Smith, Russell A, Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Pennit (#G-0020-02); Compliance Requirements and Groundwater Remediation. [DRAFT] 
05/01/91 <letter> [8:23:387-390) Smith, Russell A, Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Permit (#G-0020-02); Compliance Requirements and Groundwater Remediation. [DRAFT] 
06/01/91 <letter> [8:23:391-393] Smith, Russell A, Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Pennit (#G-0020-02); Compliance Requirements and Groundwater Remediation. [DRAFf] 
07/27/91 <letter> [8:23:394-398) Smith, Russell A , Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Penn it (#G-0020-02); Compliance Requirements and Groundwater Remediation. [DRAFf] 
07/29/91 <letter> [8:23:406-412] Smith, Russell A., Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Pennit (#G-0020-02); Compliance Requirements and Groundwater Remediation. [DRAFT] 
05/05/92 <memo> [8:17:1-2] Waldrip Jr., Thomas E., Letter To: Briscoe, James A 

Cochise silver Mines, PBR Environmental clean up and monitoring of cyanide and heavy metal pollution from Tombstone 
Exploration's operations during the early 1980's on Tombstone Development Co.'s property, Tombstone Mining District, Cochise 
County, Arizona - JABA Project #159-0l. 

07/09/92 <memo> [8:23:399) Engstrom, Bill., Letter To: Kennett, Roger. Phone conversation with Jim Briscoe. 
07/09/92 <phone notes> [8:23:400-405) Engstrom, Bill., Phone conversation with Jim Briscoe. 
08/05/92 <letter> [8:23:413-415] Bell, Donald., Letter To: Niedfelt, Jerry. 

PBR Minerals, Inc.; Groundwater Protection Permit# G-0020-02); groundwater remediation and monitor reports. 
08/05/92 <letter> [8:23:416-418) Bell, Donald., Letter To: Ashworth, J. Michael. 

PBR Minerals, Inc.; Groundwater Protection Pennit# G-0020-02); groundwater remediation and monitor reports. 
08/11/92 <memo> [8:23:420) Fox, Edward Z., 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. 

08/11/92 <memo> [8:23:419] Munson, Brian., Letter To: Cunningham, Patrick. 
case Development Memorandum (COM) for PBR Minerals, Inc.; Inventory Number 100334; Groundwater Protection Permit 
(GWPP) #G-0020-02); Cochise County, Arizona. 

08/12/92 <phone notes> [8:23:421-422) Engstrom, Bill., Typed Phone conversation with Jim Briscoe 8/12/92, 10:30am. 
[According to A+ notes, this conversation occurred on 7/9/92) 

12/08/92 <meeting notes> [8:25:1-5) Briscoe, James A, 
Meeting with Don bell, Roger Kennett, Jerry Niedfclt , A. Douglas MacKenzie, & JAB on December 8, 1992. 

12/10/92 <letter> [8:25:6) Niedfelt, Jerome., Letter To: Bell, Don. 
Plan to monitor water wells & leach facility forthcoming. 

12/10/92 <notes> [8:25:7] Briscoe, James A, Preliminary Plan Items. 
12/11/92 <letter> [8:25:8-12) Bell, Donald., Letter To: Niedfelt, Jerry. 

Tombstone Development Company; Contention Mine, Processing and Milling Site, Tombstone, Cochise County, Arizona; 
Remediation of the Compliance Problems and the Environmental Pennitting of this Site. [Draft] 

12/22/92 <letter> [8:25:13) Briscoe, James A, Letter To: MacKenzie, Douglas. 
Transmittal of the POA on the environmental work on the Contention Lease. 

12/22/92 <letter> [8:25:14-15] Briscoe, James A, Letter To: Niedfelt, Jerry. 
Transmittal of Plan of Action letter to Don Bell of the Arizona Department of Environmental Quality, concerning the 
Contention Lease Area. 

12/22/92 <letter> [8:25:16-21] Briscoe, James A, Letter To: Bell, Donald G. 
Plan of Action (POA) for Preliminary Compliance Plan for the Tombstone Development Company (TOC) Patented Mining 
Claims in the Tombstone Mining District, Cochise County, Arizona - In Particular That Portion of the Property Known as the 
Contention Lease. 

12/23/92 <fax letter> [8:25:22-28] Bell, Donald., Letter To: Briscoe, James A Comments to letter dated December 22, 1992. 
12/26/92 <letter report> [8:25:29-33] Briscoe, James A, Letter To: Bell, Donald G. 

Plan of Action (POA) for Preliminary Compliance Plan for the Tombstone Development Company (TOC) Patented Mining 
Claims in the Tombstone Mining District, Cochise County, Arizona - In Particular That Portion of the Property Known as the 
Contention Lease. 

01/03/93 <letter report> [8:25:34] Lindroos, Gary A, Letter To: Briscoe, James A 
Results of testing done on the TDC Wells on 2 January 1993 and 3 January 1993. 

01/05/93 <letter> [8:25:62-67) Davis, Bruce S., Letter To: Well Owner. 
Enclosure of annotated copy of the Notice of Intention to Drill Exploration Holes. 

01/12/93 <water analysis report> [8:25:35-40) American Analytical Lab., Laboratory Analysis Reports - Well Water. 
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01/21/93 <letter> [8:25:55-58] Bell, Donald., Leiter To: Niedfelt, Jerry. 
Tombstone Development Company; Contention Mine, Processing and Milling Site, Tombstone, Cochise County, Arizona; 
Remediation of the Compliance Problems and the Environmental Permitting of this Site. 

01/21/93 <letter report> [8:25:41-53] Briscoe, James A, Letter To: Bell, Donald G. 
Analytical results of the water samples taken from Tombstone Development Company Wells, TEl # 1, 2, & 3, Tombstone 
Mining District, Cochise County, AZ. 

01/26/93 <graph> [8:25:54] Lindroos, Gary A(?), TEl Well No.2 - Graph of Nitrates Level, 1/2-25/93. 
01/29/93 <cover letter> [8:25:59-67] Hemming, Robert F., Letter To: Briscoe, James A 

Forwarding of 'Notice of Nonresponsibility' and 'Notice of Intention to Drill' approval from Department of Water Resources. 
02/13/93 <drilling intent notice> [8:25:68-71] Niedfelt, Jerome., Notice of Intention to Drill Monitor/piezometer Well. (Draft] 
02/18/93 <letter> [8:25:72-77] Davis, Bruce S., Letter To: Well Owner. 

Enclosure of annotated copy of the Notice of Intention to Drill Monitor Wells. 
02119/93 <cover leiter> [8:25:78] Briscoe, James A, Letter To: Henderson, Steve. 

Return of Cella Barr Associates water distribution and master plan, City of Tombstone. 
04/01/93 <letter report> [8:25:119-120] Briscoe, James A, Letter To: Bell, Donald G. 

Progress report on the Contention Mine area, Tombstone Mining District, Cochise County, Arizona. 
04/22/93 <drilling quote> [8:25:121] I-listed, Rich., Letter To: Niedfelt, Jerry. 

Drilling price quote for monitor water well. 
05/13/93 <letter> [8:25:122-123] Munson, Brian E., Letter To: Ashworth, J. Michael. 

PBR Minerals-Grand Central Leaching Facility; Groundwater Protection Permit No. G-0020-02; Inventory Number 100334; 
Cochise County. 

06/11/93 <monthly report> [8:25:124-129] Briscoe, James A , Letter To: Bell, Donald G. 
Monthly report for May, 1993 on the Contention Mine area, Tombstone Mining District, Cochise County, Arizona prepared 
on behalf of the Tombstone Development Co., Inc., Grand Island, Nebraska. 

06/30/93 <draft letter> [8:25:130-137] Bell, Donald., Letter To: Niedfelt, Jerry. 
Tombstone Development Company Inc. - Site Inspection; Inventory No. 102806; Cochise County. [Draft] 

07/08/93 <letter report> [8:25:138-189] Bell, Donald., Letter To: Niedfelt, Jerry. 
Tombstone Development Company Inc. - Site Inspection and Technical Assistance meeting Summary; Inventory No. 102806; 
Cochise County. 

07/15/93 <demand letter> [8:25:190-213] Niedfelt, Jerome., Letter To: Gianetto, Bill. 
Removal of equipment purchased at the auction site on Tombstone Development property. 

08/05/93 <drilling contract> [8:25:217-232] Histed, Rich., Letter To: Niedfelt, Jerry. 
Drilling Services Company, Offer of Drilling Services, Quotation No. 7683. 

08/05/93 <drilling quote> [8:25:216] Histed, Rich., Letter To: Niedfelt, Jerry. 
Drilling price quote for monitor water well. 

08/06/93 <action+ profile> [8:25:215] Briscoe, James A, Personal Contact Profile - Steve Henderson, 
Re: The County is ready 

to take gravel if we assay for cyanide. 
08/06/93 <fax note> [8:25:214] Briscoe, James A, Letter To: Niedfelt, Jerry. 

Drilling Services contract being prepared for signature. 
08/16/93 <letter> [8:25:233-234] Briscoe, James A, Letter To: Niedfelt, Jerry. 

Pulling Pump on PBR# 1 and authorization to start drilling Monitor Well IDC# I. 
08/19/93 <drilling report> [8:25:235] Marolf, Walt W., Driller's Daily Drill Report - Hole No. IDC-I. 
08/20/93 <drilling report> [8:25:236] Marolf, Walt W., Driller's Daily Drill Report - Hole No. IDC-I. 
08/21/93 <drilling report> [8:25:237] Marolf, Walt W., Driller's Daily Drill Report - Hole No. IDC-I. 
08/24/93 <letter> [8:25:238-239] Briscoe, James A, Letter To: Niedfelt, Jerry. 

Completion Monitor Well IDe #1, Pulling pump on Monitor Well PBR #1, Tombstone, AZ. 
08/30/93 <drilling invoice> [8:25:240-241] Histed, Rich., Letter To: Niedfelt, Jerry. Drilling Invoices No. 08-4056-3. 
10/01/93 <billing letter> [8:25:242-245] Briscoe, James A, Letter To: Niedfelt, Jerry. 

Bills from Gary Lindroos, Arizona Registered Assayer and Steve Henderson. 





Tombstone Mining District (Volume 8, Book 17) 

Record #2 [8:17:3] <newspaper article> 
Negri, Sam. (08!23n5) 
Contamination threat closes one water well in Tombstone. 
Tucson Daily Citizen. 

Record #3 [8:17:4] <newspaper article> 
S1. Cyr, Chuck. (08!25n5) 
Sewage Danger Getting Worse In Tombstone. 
The Arizona Daily Star, Section B, Page 1. 

Record #4 [8:17:5-6] <memo> 
Gordon, Arthur J. (03/29/85) Letter To: Kennett, Roger. 
Tombstone Exploration, Inc. (TEl) NOD. 
Arizona Department of Health Services, Phoenix, AZ. 

Record #67 [8:17:264] <water sample analysis> 
Smith & Smith. (09/05/85) 
Water Quality Analysis - City of Tombstone Well #1. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #68 [8:17:265] <water sample analysis> 
Smith & Smith. (09/05/85) 
Water Quality Analysis - City of Tombstone Well #2. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #69 [8:17:266] <water sample analysis> 
Smith & Smith. (09/05/85) 
Water Quality Analysis - City of Tombstone Well #3. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #44 [8:17:120] <water well testing> 
T.D.C. (09/08/85) 
Log of Tests on IDC Wells #1 & #2 to Determine Amount of Cyanide Therein. 
Tombstone Development Co., Grand ISland, NE. 

Record #6 [8:17:9-33] <permit proposal> 
Larson, Scott M. (04/28/86) 
Tombstone Development Mining Operation Preliminary Permit Proposal. 
American Engineering Company, Phoenix, AZ. 

Record #5 [8:17:7-8] <memo> 
Gordon, Arthur J. (05/08/86) Letter To: Kennett, Roger. 
Tombstone Development Proposal for Permit Application. 
Arizona Department of Health Services, Phoenix, AZ. 

Record #42 [8:17:98-118] <groundwater permit> 
Dover, Boyd. (01/09/87) 
Groundwater Quality Protection Permit No. G-0011-02. 
Arizona Department of Health Services, Phoenix, AZ. 
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Record #60 [8:17:197-199] <water sample analysis> 
Davis, Thomas S. (03/25/87) 
Laboratory Report - TEl Well #2. 
Arizona Department of Health Services, Phoenix, AZ. 

Record #70 [8:17:267-269] <water sample analysis> 
Davis, Thomas S. (03/27/87) 
Laboratory Reports - City of Tombstone Well #1 for 3/17/87 thru 6/2/87. 
Arizona Department of Health Services, Phoenix, AZ. 

Record #7 [8:17:34] <memo> 
Rendes, Andrew. (04/28/87) Letter To: Kennett, Roger. 
Cochise Silver Mine Groundwater Quality Protection Permit No. 6-0011-02. 
Arizona Department of Health Services, Phoenix, AZ. 

Record #8 [8:17:35] <letter> 
Lindroos, Gary A (05/12/87) Letter To: Rendes, Andrew. 
Request to remove washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #9 [8:17:36-37] <letter> 
Curlett, James E. (05/29/87) Letter To: Magini, Frank. 
Request for further info and additional sampling and analysis. 
Arizona Department of Health Services, Phoenix, AZ. 

Record #11 [8:17:39] <letter> 
Lindroos, Gary A (06/03/87) Letter To: ADHS 
Apology for being negligent in sampling for April 1987. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #10 [8:17:38] <memo> 
Escapule, Dustin. (06/03/87) Letter To: Lindroos, Gary A 
Reprimand. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #12 [8:17:40] <letter> 
Lindroos, Gary A (06/09/87) Letter To: Curlett, James E. 
Explanation for missing April 1987 samples, and enclosure of requested additional samples. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #59 [8:17:178-1%] <self-monitoring report> 
Smith & Smith. (06/16/87) 
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Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #1 for 6/16/87 thru 1/12/89. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #61 [8:17:200-234] <self-monitoring report> 
Smith & Smith. (06/16/87) 
Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #2 for 6/16/87 thru 1/12/89. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 
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Record #66 [8:17:245-263] <self-monitoring report> 
Smith & Smith. (06/16/87) 
Groundwater Quality Protection Permit Self-MOnitoring Report Forms - Tap Water in Lab 

for 6/16/87 thru 1/12/89. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #71 [8:17:270-289] <self-monitoring report> 
Smith & Smith. (06/16/87) 
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Groundwater Quality Protection Permit Self-Monitoring Report Forms - City of Tombstone Well #1 
for 6/16/87 thru 1/12/89. 

Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #13 [8:17:41] <letter> 
Lindroos, Gary A (06/19/87) Letter To: Maston, James A 
Request for approval to remove washed tailings to Houghton Pad. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #14 [8:17:42] <memo> 
Lindroos, Gary A (07/07/87) Letter To: Escapule, Dustin. 
Extension of Impound Area and Materials Handling. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #15 [8:17:43] <letter> 
Maston, James A (07/08/87) Letter To: Escapule, Dustin. 
Confirmation of double liner for all pads, and cease order for any treatment to old tailings. 
Arizona Department of Environmental Quality, Tucson, AZ. 

Record #16 [8:17:44-45] <letter> 
Kennett, Roger. (07/10/87) Letter To: Moyes, Jay I. 
Cochise Silver Mines, Inc., Renewal of Permit No. G-OOll-02. 
Arizona Department of Environmental Quality, Phoenix, AZ. 

Record #17 [8:17:46] <letter> 
Curlett, James E. (07/23/87) Letter To: Lindroos, Gary A 
Enclosure of ADEQ results from February 23, 1987 sampling. 
Arizona Department of Environmental Quality, Phoenix, AZ. 

Record #18 [8:17:47] <letter> 
Maston, James A (08/03/87) Letter To: Escapule, Dustin. 
Approval for construction of staking/impounding expansion area. 
Arizona Department of Environmental Quality, Tucson, AZ. 

Record #19 [8:17:48] <letter> 
Lindroos, Gary A (08/05/87) Letter To: Curlett, James E. 
Resampling of wells and mercury contamination by laboratory. 
Cochise Silver Mines, Inc., Tombstone, AZ. 
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Record #63 [8:17:236-241] <self-monitoring report> 
Smith & Smith. (08/06/87) 
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Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #3 for 8/6/87 thru 1/18/88. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #20 [8:17:49] <letter> 
Lindroos, Gary A (08/10/87) Letter To: Curlett, James E. 
Request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #21 [8:17:50] <memo> 
Lindroos, Gary A (08/19/87) Letter To: Escapule, Dustin. 
Impound Tailings Samples. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #23 [8:17:52] <letter> 
Lindroos, Gary A (08/24/87) Letter To: Curlett, James E. 
Second request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #22 [8:17:51] <memo> 
Lindroos, Gary A (08/24/87) Letter To: Escapule, Dustin. 
Impound Tailings Samples. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #24 [8:17:53] <memo> 
Lindroos, Gary A (08/26/87) Letter To: Escapule, Dustin. 
Visit from ADEQ (Mr. John Best). 
PBR Minerals, Inc., Tombstone, AZ. 

Record #25 [8:17:54] <letter> 
Lindroos, Gary A (09/17/87) Letter To: Curlett, James E. 
Third request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #26 [8:17:55] <letter> 
Lindroos, Gary A (09/23/87) Letter To: Curlett, James E. 
Fourth request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #27 [8:17:56] <letter> 
Lindroos, Gary A (09/29/87) Letter To: Curlett, James E. 
Fifth request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #28 [8:17:57] <letter> 
Lindroos, Gary A (10/07/87) Letter To: Rampe, John. 
Sixth request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 
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Record #29 [8:17:58] <letter> 
Lindroos, Gary A (10/16/87) Letter To: Rampe, John. 
Seventh request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #30 [8:17:59] <letter> 
Lindroos, Gary A (10(27/87) Letter To: Nixon, Perry. 
Eighth request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #31 [8:17:60] <letter> 
Lindroos, Gary A (11/04/87) Letter To: Nixon, Perry. 
Ninth request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #32 [8:17:61] <letter> 
Lindroos, Gary A (11/10/87) Letter To: Rampe, John. 
Tenth request to move washed tailings. 
Cochise Silver Mines, Inc., Tombstone, AZ. 

Record #33 [8:17:62] <letter> 
Maston, James A (12/15/87) Letter To: Lindroos, Gary A 
Reduction of free cyanide and mercury in well No.2. 
Arizona Department of Environmental Quality, Tucson, AZ. 

Record #34 [8:17:63] <memo> 
Lindroos, Gary A (12(21/87) Letter To: Harper, Ray. 
Reducing Mercury and Cyanide Concentrations in Well 2. 
PBR Minerals, Inc., Tombstone, AZ. 

Record #35 [8:17:64] <letter> 
Kennett, Roger. (02/16/88) Letter To: Moyes, Jay I. 
Cochise Silver Mines, Inc., Groundwater Quality Protection Permit No. G-0011-02. 
Arizona Department of Environmental Quality, Phoenix, AZ. 

Record #36 [8:17:65] <letter> 
Moyes, Jay I. (02/19/88) Letter To: Harper, Raymond. 
Preparation of a revised version of the report assessing the cleanup operation. 
Meyer, Hendricks, Victor, Osborn & Maledon, Phoenix, AZ. 

Record #37 [8:17:66-69] <letter> 
Escapule, Dustin. (03/02/88) Letter To: Moyes, Jay. 
Removal of contaminated materials form Old Preg Pond and Lined Pond. 
PBR Minerals, Inc., Tombstone, AZ. 

Record #45 [8:17:121] <letter> 
Lindroos, Gary A (05/05188) Letter To: Western Technologies. 
Enclosure of well samples. 
PBR Minerals, Inc., Tombstone, AZ. 

[page 5 of 8] 
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Record #64 [8:17:242] <self-monitoring report> 
Smith & Smith. (05/16/88) 
Groundwater Quality Protection Permit Self-Monitoring Report Form - TEl Well #6. 
Smith & Smith Environmental Consultants, Sierra Vista, AZ. 

Record #46 [8:17:122-124] <water sample analysis> 
Western Technologies. (06/09/88) 
Laboratory Report - TEl Wells #1 #2, and Tombstone City Well #l. 
Western Technologies Inc., Phoenix, AZ. 

Record #38 [8:17:70] <letter> 
Thatcher, Bruce K. (07/14/88) Letter To: Lindroos, Gary A 
ADEQ site visit. 
Arizona Department of Environmental Quality, Phoenix, AZ. 

Record #39 [8:17:71-94] <memo> 
Thatcher, Bruce K. (09121/88) Letter To: Kennett, Roger. 
PBR Minerals, Inc. Temporary Groundwater Quality Protection Permit. 
Arizona Department of Environmental Quality, Phoenix, AZ. 

Record #40 [8:17:95-96] <letter> 
Kennett, Roger. (09129188) Letter To: Moyes, Jay I. 
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PBR Minerals, Incorporated, Groundwater Quality Protection Permit No. G-0019-02T - Site Closure Plan. 
Arizona Department of Environmental Quality, Phoenix, AZ. 

Record #47 [8:17:125-129] <water quality report> 
Lindroos, Gary A (10/04/88) Letter To: ADEQ. 
Permit No. G-001-02 field summary for the months of July thru September, 1988. 
PBR Minerals, Inc., Tombstone, AZ. 

Record #48 [8:17:130-132] <letter> 
Rouse, Jim V. (10/13/88) Letter To: Kennett, Roger. 
Request for plan and time schedule for cleanup tasks. 
Geochemical Engineering Inc., Lakewood, CO. 

Record #43 [8:17:119] <note> 
Baxter, LaVerne. (12/18/88) Letter To: Ashworth, Mike. 
Enclosure of Wells #1 & #2 testing. 
Tombstone Development Co., Grand Island, NE. 

Record #49 [8:17:133-136] <water quality report> 
Lindroos, Gary A (01/12/89) Letter To: ADEQ. 
Permit No. G-001-02 field summary for the months of October thru December, 1988. 
PBR Minerals, Inc., Tombstone, AZ. 

Record #41 [8:17:97] <letter> 
Ramirez, Carolyne. (02123/89) Letter To: Perotti, Joe. 
Enclosure of test results from Smith & Smith Consultants. 
PBR Minerals, Inc., Tombstone, AZ. 
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Record #65 [8:17:243-244] <self-monitoring report> 
Hankins, S. (06/09/89) 
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Groundwater Quality Protection Permit Self-Monitoring Report Forms - TEl Well #2, 6/9/89 & 8/3/89. 
Arizona Testing Laboratories, Phoenix, AZ. 

Record #51 [8:17:138-143] <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 #52 [8:17:144] <letter> 
Lindroos, Gary A (07(26189) Letter To: Rouse, Jim V. 
Water Well Monitoring. 
Cowichan Resources, Inc., Tombstone, AZ. 

Record #53 [8:17:146-165] <water quality 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 #62 [8:17:235] <self-monitoring report> 
Hankins, S. (08/03/89) 
Groundwater Quality Protection Permit Self-Monitoring Report Form - TEl Well #2. 
Arizona Testing Laboratories, Phoenix, AZ. 

Record #72 [8:17:290] <self-monitoring report> 
Hankins, S. (08/03/89) 
Groundwater Quality Protection Permit Self-Monitoring Report Form - City of Tombstone Well #1. 
Arizona Testing Laboratories, Phoenix, AZ. 

Record #55 [8:17:168-169] <fax memo> 
Rouse, Jim V. (08/09/89) Letter To: Lindroos, Gary A 
Protocol for Aquifer test. 
Geochemical Engineering Inc., Lakewood, CO. 

Record #50 [8:17:137] <letter> 
Vaught, Clark. (08/16/89) Letter To: Lindroos, Gary A 
Test pumping results as of 4-20-89. 
Farmers Pump Co., Wilcox, AZ. 

Record #57 [8:17:171-176] <letter report> 
Rouse, Jim V. (08/19/89) Letter To: Kennett, Roger. 
PBR Minerals Aquifer Characteristics Report (Draft). 
Geochemical Engineering Inc., Lakewood, CO. 

Record #56 [8:17:170] <fax memo> 
Rouse, Jim V. (08/20/89) Letter To: Lindroos, Gary A 
Review Draft Aquifer Evaluation. 
Geochemical Engineering Inc., Lakewood, CO. 
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Record #54 [8:17:166-167] <fax> 
Lindroos, Gary A (08/21/89) Letter To: Rouse, Jim V. 
Final Reading of TEl Well 2. 
Cowichan Resources, Inc., Tombstone, AZ. 

Record #58 [8:17:177] <fax memo> 
Rouse, Jim V. (10/09/89) Letter To: Lindroos, Gary A 
2 Additional Monitor Wells. 
Geochemical Engineering Inc., Lakewood, CO. 

Record #1 [8:17:1-2] <memo> 
Waldrip Jr., Thomas E. (05/05/92) Letter To: Briscoe, James A 
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Cochise silver Mines, PBR Environmental clean up and monitoring of cyanide and heavy metal pollution from 
Tombstone Exploration's operations during the early 1980's on Tombstone Development Coo's property, 
Tombstone Mining District, Cochise County, Arizona - JABA Project #159-01. 

JABA, Inc., Tucson, AZ. 





MEMO 

TO: J. A BRISCOE 
FROM: T. E. WALDRIP, JR. 

DATE: 

RE: 

Jim, 

May 5, 1992 

Cochise Silver Mines, PBR Environmental clean up and monitoring of cyanide and heavy 
metal pollution from Tombstone Exploration's operations during the early 1980's on 
Tombstone Development Co.'s property, Tombstone Mining District, Cochise County, 
Arizona - JABA Project #159-01 

Pursuant to your request;~pIease find following a brief synopsis of information contained in files 
provided by Dustin Escapule to our office on April 24, 1992, on the above-referenced 
environmental clean up and monitoring at Tombstone. 

A copy of the paper work was made initially. From this duplicated copy, an organized file 
notebook was constructed, removing all duplicate copies, and placing general categories of 
information into chronological order (please refer to attached notebook). This notebook was then 
duplicated to provide a back-up copy, should the need ever arise. This duplicate notebook will be 
relained in JABA's Tombstone Mining District notebook file system. 

A careful review of information provided has not been undertaken because of time restraints placed 
on the undertaking of this activity. However, in general, it would appear that the information so 
far provided is limited to mainly: 

1. Analytical data circa 1987 and 1988 on monitoring of ground water pollution; 

2. 1988 clean up of cyanide contaminated soils under water ponds; 

3. Correspondence with Arizona State agencies; 

4. Ground Water Quality Protection Permit (GWQPP) No. G-OOll-02; and 

5. Miscellaneous other documents including a technical report on clay sub-liner 
materials. 

In general, this information pertains to clean up and monitoring operations only. These operations 
were undertaken primarily during 1987 and 1988. From correspondence and Ground Water Quality 
Protection Permit No. G-OOll-02, effective on January 9, 1987, and valid for one (1) year, most 
information provided evolved from activities associated in carrying out the terms of this particular 
GWQPP. Nevertheless, subsequent references in correspondence indicate that at least two 
additional GWQPPs were in effect during 1988 or possibly 1989. Namely, G-0019-02T and G-

Memo to JAB from TEW 
RE: Environmental clean up-Tombstone 
May 5,1992 
Page 1 of 2 
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0020-02. We have no information for these particular permits. 

To date, I have not referenced any permits related to the new recovery plant and operations. Of 
more interest is the fact that no correspondence seems to address the signing off by state officials 
or departments for cyanide contaminated soil clean up measures or discontinuance of monitoring 
activities on potential ground water contamination in wells. I find this interesting, in fact, that 
these were the files requested pursuant to my understanding. 

Several other interesting facts came to light while reviewing correspondence. Namely, it would 
appear through correspondence dated August 5, 1987 that the mercury contamination as reported 
in the local news media was in fact a contamination problem from the reporting lab. One well 
appears to have actual mercury concentrations. Obviously, there was a poor public relations 
program in effect at the time, as to my knowledge, nothing was ever done to refute the original 
false reports in the media. Secondly, during the washing operations during 1987, it would appear 
that sodium thiosulfate (&~veloper) was being used to treat cyanide contaminated soil (memo of 
July 7, 1987). It would appear that games were being played with the state. Sodium thiosulfate 
as a reagent to oxidize cyanide is of minor benefit, generally. You can use it to get silver halides 
into solution and possibly through luck dilute the free cyanide to acceptable levels. It would 
appear that solutions of this same solution were being sprayed on tailings, reference correspondence 
of July 8, 1987, prior to having the material going through the wash plant. Although no 
information was reviewed to indicate exacting means of clean up by the state of contaminated soils 
and tailings, a more acceptable method may have been to treat these contaminated materials with 
sodium or calcium hypochlorite, a much stronger oxidant, capable of oxidizing cyanide to its 
elemental components. 

Tom 

TEW/ms 

Memo to JAB from TEW 
RE: Environmental clean up-Tombstone 
May 5,1992 
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TO: 

THRU: 

FROM: 

RE: 

ARIZONA DEPARTMENT OF HEALTH SERVICES 

Inter-Office Memorandum 

Roger Kennett 
Environmental Engineer Specialist 

Susan Keith, Chief Hydrologist ~ 
Ambient Water & Waste Section 

A. J. Gordon, Hydrologist III fjfC
Tombstone Exploration, Inc. (TEl) NOD 

~iJ-.--

March 29; 1985 

In accordance with R9-20-205.C.2, it has been determined that TEl is 
required to submit a permit application. The NOD has been reviewed 
to indicate where information is deficient. 

Item No. 

2.a. 

7.a. 

7.c. 

7.d. 

7.e. 

.ADHS/ADM/Stock-IOl (Rev. 143) 

Comment 

No map was supplied with the NOD. It appears that at 
least two maps are needed. A 7~' map showing locations 
of all wells and mine shafts in a two mile radius of 
the facility is required. A well and shaft inventory 
should be supplied with this, containing pertin~nt data, 
including 1985 water levels. A detailed site plan should 
also be supplied, showing locations of all potential 
sources of contamination (tailings ponds, effluent 
impoundments, leach pads, etc.) 

Disposal activities need to be described. Disposal, as 
defined in R9-20-203.9, would include tailings ponds, 
effluent impoundments, leach dumps, etc. 

'Groundwater use within a two mile radius of the facility 
should be identified. In this case, the use would be 
dri nki ng water. 

Depth to groundwater, measured in 1985 for all wells 
and shafts within a two mile radius of the facility, 
should be supplied. 

Chemical characterization of each disposal waste stream 
need to be performed. Individual waste streams include 
discharge to tailings ponds, collection of leaching effluent 
from the base of leach dumps, effluent stored or disposed 
of in impoundments, etc. After complete characterization, 
all constituents identified should then be analyzed for 
from groundwater beneath the facility. 
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Roger Kennett 
Page 2 
~·1a rch 29, 1985 

8.a. 

8. d. ,e. 

9. 

10. 

Wastes generated by each process need to be identified. 
For example, tailings in tailings ponds, effluent in 
effluent impoundments, etc. 

The disposal schedule needs to be supplied. Included in 
this should be schedule of disposal of tailings ponds, 
effluent impoundments, and schedule of collection of 
pregnant effluent from leach dumps. 

Supporting data should be supplied. 

Much more detail is required than supplied here. 

In addition to the deficiencies noted above, a comprehensive hydro
geologic description of the area within a two mile radius of the facility 
is required for the proposal for permit application. Deficiencies in 
existing information need to be identified, and a scope of work address
ing these deficiencies is required. A description of proposed monitor 
wells is also needed. If no new monitor wells are planned, a complete 
justification is required, such as an adequate number of existing wells 
or shafts, etc. 

AJF: bjk 
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ENVIRONMENTAL HEALTH SERVICES 

INTER-OFFICE MEMORANDUM 

TO: Roger Kennett, ENV ENG SP 
Water Permits Unit 

DATE: May 8, 1986 

THRU: 

FROM: 

Bill Wiley, Manager \ \ ~~ 
Hydrology Unit ~ 

Arthur J. Gordon, Hydro log i st ~)(; 
Hyd ro logy Un it 

RE: Tombstone Development Proposal for Permit Application 

The above-referenced proposal has been reviewed. In its present form, the 
. proposal is inadequate and must be resubmitted. There is no general 
description of the hydrogeology of the site from existing information and 
subsequent indication of where this information is deficient as required by 
R9-20-206.B.l. Also required is a detailed scope of work outlining exactly 
how the deficiencies identified above will be addressed. Specific comments on 
the proposal are as follows: 
Page 1 

Second paragraph. How will the removed barrels and soil be disposed of? A 
comprehensive sampling plan for the tailings is required to assess the 
extent of contamination in the tailings. 

Third paragraph. Copies of the original lab analysis sheets should be 
submitted. Standard sampling protocols should be followed in well 
sampling, including calculating the number of well volumes removed from 
the well. How will the pumped water be disposed of? Is it currently 
proposed to pump this well continuously for one month? 

Fourth paragraph. How was the hypchlorite solution disposed of? 

Page 2 

Second paragraph. Construction details of all onsite structures, such as 
dikes, ponds, pads, and tanks etc. will be required in the permit 
application. 

Third paragraph. A work plan describing how the hydrology of the site will 
be studied is required. The drainage area should be outlined on a 
topographic map. 

Fifth paragraph. Details of the proposed vadose zone monitoring system are ' 
required. More specificity is required than just making reference . to 
"meters". 
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Roger Kennett 
Page 2 
May 8, 1986 

Sixth paragraph. Investigation of wells in the area should also be included 
in the work plan. Before existing wells are proposed for monitoring. the 
owners, uses, locations, and construction details should be specified. 
Why does the Christ well appear to be in a good location? 

Page 3 

First paragraph. The locations of the onsite wells should be identified. 
Parameters to be monitored should be proposed. Documentation of the 
mining company laboratory's capability to produce legally valid data is 
required. 

Third paragraph. Figures submitted are difficult to interpret. New figures 
clearly drawn and adequately labeled are required. 

AJG:b 
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TOMBSTONE DEVELOPMENT 
MINING OPERATION 

PRELIMINARY PERMIT PROPOSAL 

,- ----_._-

American Engineering Company 

Consulting Engineers 
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.: 

000009 

. ~ 



TOMBSTONE DEVELOPMENT 

MINING OPERATION 
PRELIMINARY PERMIT PROPOSAL 

SUBMITTED TO: 
ARIZONA DEPARTMENT OF HEALTH SERVICES 

APRIL 28, 1986 

PR EPARED BY: 
SCOTT M. LARSON 

AMERICAN ENGINEER I NG COMPAN Y 
3864 NORTH 27TH AVENUE 
PHOENIX, ARIZONA 85017 

PHONE: (602) 277-3386 

--
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AMERICAN ENGINEERING COMPANY 
3864 NORTH 27TH AVENUE 

MARVIN E. LARSON, P.E.&L.S. 
DANIEL R. BRYCE, P.E.&L.S. 
E. CLAIRE GARDNER, P.E.&L.S. 

Water Permits Unit 

Apri 1 28, 1986 

Office of Waste and Water Quality Management 
Arizona Department of Health Services 
2005 N. Central Avenue 
Phoenix, AZ 85004 

Dear Gentlemen: 

PHOENIX, ARIZONA 85017 
TELEPHONE 277·3386 

scon M. LARSON, P.E.& L.S. 
MICHAEL R. BRYCE, P.E.& L.S. 

KAM KIN SIN, P.E.& L.S. 
LARRY R. GATES, L.S. 

DOUGLAS L. BAKER, L.S. 

Having spent about a month checking into the Tombstone Development 
mining operation, I now have a proposal for cleaning up the existing 
cyanide leaching site to avoid any further contamination. After the 
clean up procedures are completed, then the new mining group wants 
to move the operation to the other side of the hill, further away 
from the town. This would enable the heap leaching operation to be 
over an area that has not been mined and would also increase the 
distance from the town's domestic aquifer. 

The first thing in the clean up operation is to remove all the 
cyanide barrels, remove the soil in the ponds which contains a high 
concentration of cyanide, and fill in the ponds with uncontaminated 
fill. Then the mining company even proposes to do some natural 
landscaping to help restore the area to its natural state. 

The monitoring well has been tested and I am told that it does not 
have cyanide contamination. The ponds have been empty for several 
weeks. I propose that the monitoring well be tested, by startinif 
the pump and taking a sample, then pump for 15 minutes and take a 
sample and then after an hour take a sample. Then take a sample 
once a week for a month to be sure the well is clear. 

The barrels, which contained cyanide, have been rinsed with a 
hyperchlorite solution. I would suggest that these be inspected 
to determine they have been oxidized and then crush and bury the 
barrels. 
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The ponds 
oxidized. 
which are 
the depth 

need to have the soil containing cyanide removed and 
The proposal will contain the steps to oxidize the soils 

removed. Tests should be made on soil borings to determine 
of cyanide contamination. 

The hydrology of the existing site will be discussed in the permit 
application. Currently no water flows from the site because of the 
existing man made dike. The retention of this dike will be considered. 
Once all the cyanide contamination is oxidized, then perhaps a culvert 
may be put through the dike to allow drainage to go back to its natural 
state. 

The hydrology of the proposed leaching site will be studied. A dike 
will be built to prevent any runoff from the leaching site. The site 
is quite high on the hill, therefore, it has very little drainage area. 

The proposed leaching process will include three ponds holding cyanide 
solution, a leaching pad and a tank holding cyanide solution. There will 
also be a fresh water pond. 

The ponds will be built over a caliche deposit. The pad will be on an 
exposed rock area with a 4 to 1 slope. The rock face will be closely 
inspected for any faults. The ponds will have clay layers placed over 
the caliche. These will be designed by Dr. Wallace Fuller from the 
University of Arizona. He has designed many of these clay ponds which 
have high salt content for the ionization of the clay. It is proposed 
these will be two feet in depth prepared in 611 layers. This is deeper 
then most cyanide ponds, but because of the closeness of the town, 
extra precautions will be taken for further protection. We propose to 
have borings into the rock below the leach pad with meters to monitor 
moisture. If moisture is detected, then it will be tested for cyanide. 
These test holes will be under the pad, the ponds and down hill from 
the overall leaching operations. 

The wells in the area will be studied to determine the aquifer and the 
direction of the flow. From a preliminary investigation of the wells in 
the area, the Tombstone water supply well is a very critical well in 
that no cyanide contamination can be tolerated. There are two wells 
that are nearer the mining operation that should be monitored to deter
mine if any cyanide is seeping towards Tombstone1s city well. To the 
south, which is in the opposite direction as the Tombstone well, is a 
well owned by a i"lr. Crist. He said that it would be alright to use his 
well as a test well. This well seems to be in a good location for a 
monitoring well. -

There is information available on the geology of the area. 
it seems most important to make sure the ponds and pads to 
and the abandoned ponds are oxidized. Attached are copies 
areas superimposed over existing mines and fault areas. 

However, 
not leak 
of mining 

_ _ _ ~1~:~;'::' 

.... ,/'4,' 

" 'I 

" 

~ 
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The mlnlng company has three wells on their site. The water from 
these wells will be checked at least three times a week. The mining 
company is set up with all the testing equipment on site. The 
Tombstone City well will be tested by the City and Mr. Crist's well 
will be tested regularly by the mining company. 

As soon as this proposal is accepted, then the permit information 
will be gathered as outlined by the AHDS draft of "Groundwater 
Quality Permit Process." The mining company wants to start work as 
soon as possible on making the new ponds and correcting and filling 
the existing dried ponding areas. 

Attached to this proposal is a copy of the Tombstone Quadrangle with 
the Department of Water Resources ' well registration printouts. 
Also attached is a copy of the existing and proposed mining operation 
areas. 

Please call me if you have any questions concerning this proposal. 

SML/emw 
Enclosures 

Sincerely, ./ 

_:£#~~.v-7 
c;::::; 

Scott M. Larson, P.E. 

I I 

. ". ' 
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200 220 23 88 WR 649055 FILE TYPE: REGISTRATION L WELL TYPE: EXEMPT 

DATE ISSUED: 07 13 982 PLANNED PUMP CAP: 

NAME: SILVER ,RIDGE MINING 

PO BOX 748 

'IOM8STONE AZ 85638 

IN CARE OF: 

ACCURACY: NOT VERIFIED WATER USES: MINING 

ARLA: OUTSIDE INDUSTRIAL 

SUB-BASIN: 

WA '[ERSHED: SAN PEDRO RIVER 

COUNTY: COCHISE 

OWNER: CORPORATION 

WELL DPTH: CASE OIAM: 

- MP CAP: FINISH: 

WATER LVL: 

DATE COMPLETED: 

POU *1: 

WELL USES: WATER PRODUCTION 

DRILLER: 

CASE DPTH: METH DET: 

ACRES IRR: YIELO: 

LIFT: POWER: 

POU *2: 
STATUS: DATA OWN LOG R CRT R PQ NBR: IPQ STATUS: 

ENTER - READ NEXT RECORD CLEAR TO RETURN TO SELECTION CRITERIA 
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200 220 23 BB WR 649054 FILE TYPE: REGISTRATION L WELL TYPE: EXEMPT 

DATE ISSUED: 07 13 982 PLANNED PUMP CAP: 

NAME: SILVER RIDGE MINING 

PO BOX 7,{t8 

TOMBSTONE AZ 85638 

IN UmE OF: 

ACCURACY: NOT VERIFIED WATER USES: MINING 

WATERSHED: SAN PEDRO RIVER 

COUNTY~: CClCl'nSE 

OWNER: CORPORATION 

WELL DPTH: 1000 FT CASE DIAM: 4 IN 

F:r:NISH: PVC 

WATER LVL: 425 FT 

DATE COMPLETED: 00 00 980 

POl..! :0::1.:: 

l: NDU~:;TF~:r:AI... 

WELL USES: WATER PRODUCTION 

[)RnJ",EF~ : 

CASE DPTH: 1000 FT ME1'H DET: 

POLl :II:Z:: 

Y1T:L.O! 

, PDWET,:: 

OWN LOG R CRT R PO NBR: IPC~ ST?~TUS! 

ENTER - READ NEXT RECORD CLEAR TO RETURN TO SELECTION CRITERIA 
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20 () 220 2::~ B WR 6~257~ FILE TYPE: REGISTRATION WELL TYPE: EXEMPT 

DATE ISSUED: 06 08 982 PLANNED PUMP CAP: 

W IN C~~F~E: OF: 

F'() D()X lite'> 

T()ME:~3T()NE AZ B~:;6dH 

ACCURACY: NOT VERIFIED 
~~I:~E(.:·I ~ OUTEUDE 

~3UE: ··· E:A~;)::CN ~ 

WATERSHED: SAN PEDRO RIVER 

COUNTY! CClCH:U;E 

O!~N[J~: PFn'JATE 

WEL.L. DPTH~ 

D(', TE COt1PLETED: 

POl) :11=1: 

CA~;;E D:I:r-,M ~ 

FINISH: 
W('~TEF~ I...VL: 

WATER USES: MINING 

WELL USES: WATER PRODUCTION 

C(lt;E: DPTH: 

ACf~E~) II~F,: 

L.:Irr: 

POU :11:2: 

METH DEI' ~ 

YIT:L.I) : 

1~'m~E:F~ t 

ST(ITW3: D(:ITt'l OWN LOG R CRT R PG NBR: 

ENTER - READ NE:XT RECORD CLEAR TO RETURN TO SELECTION CRITERIA 
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200 220 2~] [: WR 642573 FILE TYPE: REGISTRATION WELL TYPE: EXEMPT 

DATE ISSUEO: 06 08 982 PLANNED PUMP CAP: 

N{')ME ~ W:[NTEI~:S 

PO COX 1. il·6 

TOMCSTONE AZ 85638 

ACCURACY: NOT VERIFIED 

AI:~E::(.1: OLJT~n:DE 

~:;UE: ""~~:(~~:;:[N : 

WATERSHED: SAN PEDRO RIVER 

COUNTY ~ COCI·n: ~:;E 

WELL. DPTH! 

".' 'p UW': 

DATE COMPI .. .ETED % 

POU :IU: 

WATER USES: MINING 

WELL USES: WATER PRODUCTION 

Y:IEl .. D : 

1...:r:FT: PDY~I:J~ : 

F'Ol) :II : ~~: 

./. ". J 

. '. 

" '.: 
STATUS: DATA OWN LOG R CRT R PQ NOR: IPQ STATUS: 

------------------------------------------------------------------------------- ~~ 
ENTER - READ NEXT RECORD 

.. 
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200 220 23 A8 WR 649056 FILE TYPE: REGISTRATION L WELL TYPE: EXEMPT 

DATE ISSUED: 07 13 982 PLANNED PUMP CAP: 

PO 80X 968 J 

'10I11::£;TONE AZ B:::j6~~8 

(.:lCCLm(.~CY: NOT VEKlrIED W('~TEJ~ USE~;: rUN:X:NG 

AREA: OUTSIDE INDUSTRIAL 

WATERSHED: SAN PEDRO RIVER 

COUNTY t CClCI,n:m: 

OWNEJ~; PKPJATE 

FIN:X:~3H : 

WEl.L DPTH: 

'IF' CI~F' : 

l)'f.:AW DOWN: WATEJ~ LVL: 
Df-1TE COi1F:'LETED: 

WELL USES: WATER PRODUCTION 

L:I:FT: 

' .. 

POLl :II::L: j=:'OU :\1:2:: ~ 

~:r'j'(':d'U~:~: DATr-'1 ()\t~N LOG I:~ CF(r i=~ pn N[:i=~ t :n:'n ~:nl:1TlJ~:;! t ~ 
-------------------------------------------- ------------------------- ---------- I: 
ENTER - READ NEXT RECORD CLEAR TO RETURN TO S~LECTION CRI'fERIA 

' . . ~ 
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200 220 16 AC WR 601135 FILE TYPE: REGISTRATION WELL TYPE: EXEMPT 

DATE ISSUED: 11 17 981 PLANNED PUMP CAP: 

NAME: TOMBSTONE SILVER 

8238 E INDIAN SCH RD 

IN CM~E: OF: 

~::~COTTb[)ALE 

(:·'ICCl.JF~tlC''(: NOT VERIFIED 

AREJ',\ ! OUT~3]DE 

:;:;UE:--[:i~~nN : 

WATERSHED: SAN PEDRO RIVER 

COLJI'·rfY i: COCH:x:m:: 
OWNER: CORPORATION 

WELL OPTH: 

"- jviP C(-~F': 

500 FT CASE DIAM: 5 IN 

~~o GPM F:rNI~:)H : ~3TEEL 

WATER LVL: 200 FT 

DATE COMPLETED: 07 00 968 

PClU :U:i:: SW NE 16 200 S 220 E 

WATER USES: DOMESTIC 

:[NDU~;)Ti:~:r:(.IL, 

WELL USES: WATER PRODUCTION 

[)l~:r:U".Er;: ! 

C(~I~)C DPTH: METH DCT; 

Y:IEU) : 

L.:r:FT: 

Dy.,!N LOG R CRT R PQ NBR: 

ENTER - READ NEXT RECORD CLEAR TO RETURN TO SELECTION CRITERIA 
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WR 650956 FILE TYPE: REGISTRATION L WELL TYPE: EXEMPT 

DATE ISSUEO: 07 13 982 PLANNED PUMP CAP: 

f..',MER(CAN MI:N:I:NG 

:ClY ) 30 

BST1NE AZ 85638 

NOT VERIFIED WATER USES: MINING 

DUT~;:X:DE 

:::;f'li'-.! P E [)1:;:Ci Rn) E F: 

COCH:I~:)i:~ 

COF~F'OF~,~ TION 

CAB!: DTAM! 

F:X:NTSH: 

\.-oIAT[J~ L.'JL: 

WELL USES: WATER PRODUCTION 

[)RI:l..LEF~ : 

CASE DPTH: 

Y:1:E:l..D: 

L.:X:FT: 

POU :11:2: 

OWN LOG R CRT R PQ NOR: 

CLEAR TO RETURN TO SE::LECTION CRITERIA 

iEXE::MPT 

I 

tt:ON 

, \ , 

:, J 

. I 

.~ 

q00030 r: 
I 



l~f'r 
t~, 
~~l~. 

~ .~ , 
;f~ _____________________________________________________________________________ r~ 

~! () ZOO 220 :l~5 A FILE TYPE: REGISTRATION WELL TYPE: EXEMPT 

DATE ISSUEO: 06 08 982 PLANNED PUMP CAP: 

IN eM,:E OF: 

T0l1BSTONE 

ACCURACY: NOT VERIFIED WATER USES: MINING 

WATERSHED: SAN PEDRO RIVER WELL USES: WATER PRODUC1'ION 

COUN'fY:: CClCH]: ~:)E 

WEL.l... [)PTH~ METH DEli: 

F:I:N:r.SH: YIEU) : 

L:X:FT t 

DATE COMPLETED! 

POU ~I::I.! POU 

It:~: " 

J 
t, 
il·· 
J; ' 

~ 
~! 
~I , 
.J. 

LOG R CRT R PQ NBR: :IPG ~:)T{-'I"j'U~:) ~ r.' ' 

------------------------------------------------------------------------------- J 
ENTER - READ NEXT RECORD CLEAR TO RETURN TO SELECTION CR:I:TERIA l 

.. 1 
'/ 
" 
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~?oo ~?ZO 01 - !--lH 6~:;0661 F]:U~ TYPE: F~EGI~3TRf"1TION L. WEL.L TYPE:: EXEi"iPT 
DATE ISSUED: 06 21 98Z PLANNED PUMP CAP: 

NAME: Hf~d\jSEN 

PO BOX 790 
-roj"11::~)"fONE AZ B::'i63B 

ACCURACY: NOT VERIFIED 

AI:;:[r:1! OUT~)I[)E 

~)UI:::--"E:(."i~:):Ii",! : 

WA -flRSHED: SAN PEDRO RIVER 
COUNTY ~ cocl-n:~:)E:. 

O!-""NEF~: PFaVATE 
WI:~L.L [WTH: 376 FT CASE DIAM: 8 IN 

F:IN1~~3H : ~)TEEL 

WATER L.VL: 315 FT 
Dr-I TE COMPLETED: 

WELL W3E:~:; ~ 

DRX:LLER~ 

Cf-lm: DPTH: 

ACF~E~) IRF;:: 

L.:I:FT: 

POU ~I:l! F'OLJ =11=2:; 

LOG R CRT R PO N8R: 

METH DET~ 

Y:X:EU) : 

ENTER - READ NEXT RECORD CLEAR TO RETURN TO SELECTION CRITERIA 
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200 220 01 - WI:;: 6~5 0 :16~ FIL.E TYPE! F;:EG:r:t)"n:~t-'. TION l_ WI::I ... I._ TYPI:: t EXEMPT 
DATE ISSUEO: 06 18 982 PL.ANNED PUMP CAP: 

8UL.LHEAD CITY AZ 86430 
ACCURACY: NOT VERIFIED WATER USES: DOMESTIC 

(::·.r;:Et~ : mfP:n:DE 

~ATERSHEO: SAN PEDRO RIVER 
COUNTY~: l"KH-I(.VE 

WEL.l... DPTH i: 80 FT CASE DIAM: 2 IN 
F:X:NISH: 

WATER LVL: ZO FT 
DATE COMPLETED: 10 o 0 9~5Z 

ENTER - READ NEXT RECORD 

[) ru: U . .E:}~ : 

CAm~ DF'TH: 

LIFT: 

CLEAR TO RETURN TO SELECTION CRITERIA 

'000033 
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TO: Roger Kennett, E. E.S. 

AIIJ7.0NA J)t: rAIlTMENT OF JU:AI.TII SJ.:JlVJCt:S 

Inter-Office Memorandum 
J\pril 28, 1987 

Exisling Facilities Permits Unit 

TllRU: James A. ~'aston, P.E., ~'anag(t)~,,,,1J'-
Southern Regional Office '1jY 

FROM: IIndrew Rendes, LLS. tZN/~ 
Soulhern Regional Office 

RE: Cochise Silver Mine 
Groundwater Quality Protection Permit No . 6-0011-02 

On Nonday, April 27, 1987j,.{l site visit was made to Cochise Silver ~lll1e In Tombstone 
Arizona. The purpose was to observ~ the leaching pad construction and leak detec
tion/collection system. 

The leach pad I observed consisted of: a liner on top of compacted material, slot
ted pipe wrapped in loose-woven cloth-like mate..-ial laid in a below-grade depres
sion, in turn coveH~d by a layer of sand and overloid by another synthetic liner. 
The top liner is in turn covered with approximately three to four inches of sand, 
with severill illches of compilcted Inatel'ial on top of the silnd. The firm is in 
t.he process of expilnding the leach pad area. 

~h'. Du s tin Escapule u·lso shOl~ed me the old pond area I~here lhe soil is to be re
moved, The al'ea Is staked out on a grid pattern. lie also gave me a dl' awin~l of 
lhe site, At that tilile MI'. Escupule gave me the I'equireli ~8-hour prior notice 
lhal l he finnintellds to begin so ·il removal. lie I'/ill [01101·1 the verbal Ilotice 
with J written one. 

The facility is in operation; actively l~a shin9 the previously c rushed material 
and stacking it on the pad. 

·000034 



COCHISE SILVER MINES, INC. 

12 }fay 1987 

P. O. BOX 158 
Tombstone, ArizoU4 85638 

Arizona Department of Health Services 
4040 East 29th Street 
Tucson, Arizona 85711 
ATTENTION: Mr. Andrew Rendez 

Dear Mr. Rende:~.: ' ''. 1 

Per our telephone conversation of this morning, we requ~st approval to 
remove the washed tailings which are on the Impoundment Area, to the 
Houghton Pad (approved by Martin Engineering) just norti] of our impoumhne.nt 
area. 

Arizona Testing Laboratories has analysws the tailings samples which we sub
mitted and all samples were confirmed to be below their detection lirui°': 
of 0.5 ppm for Total Cyanide. 

If you have any questions please feel free to contact me at 457-2282 at any 
time. Thank you. 

Sincerely yours, 

GARY A. LINDROOS 

000035 



ARIZONA DEPARTMENT OF HEALTH SERVICES 

~;VAN M!O;CIlAM. GOVEHNOH 

T.-;O WILUAMS. OllUXTOR 

Certified Mail 
Return Receipt R8quested 

Mr. Frank Magini 
Cochise Silver Mine 
4831 N 42nd Ave 
Phoenix, Az 85019 

Dear Mr. Magini i 

May 29, 1987 
REF#: 145 

. " '" # 

The Depart~e~t'is not currently in receipt of either the April 1987 

water monitoring (TEI Wells #1 and #2, Tombstone City Well #1, and 

Tombstone tap water) and the summarry of field checks for free cyanide 

on TEI Well #3. The field test summaries from Mr. Lindroos dated 

4/27/87 are a composite report for 3 months but are referred to on 

the sample date as January-April 1987. vlould you please explain this 

discrepancy. The information and explanation are due, within fifteen 

(15) days of receipt of this letter. 

~he Department is also requesting, under section D.2.d. of your p8rmit 

No. G-OOII-02, that you preform the following sampling and analysis 

at your facility and submit the results to the Department within thirty 

(30) days: 

Number of 
Sa.Il\'J18s 

location Analysis 

3 Total Tailings from 3 Mercury 
different areas cf the mine 

2 Total Tailings after process- Mercury 
ing 

9 Total Soil l,3,and 5 feet Mercury 
of depth beneath old pond, 
at three locations 

1 Total Process Water after Charcoal Mercury 
filtration 

EPA methodolgy 245.5 shall be used for soils and tailings and EPA 

method 245.1 shall be used for water 

Please send the requested data, along with a diagram of the sampling 

sites to: 
Arizona Department of Health Services 

Water Pollution Compliance Unit 
2005 N Central Room 413 
Phoenix, Az 85004 

The Department of Health Services is An Equal Opportunity Affirmative Action EmtlQ'o036 

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 8500" 



Mr. Frank Magini 
Page 2 
5/29/87 

If you have any questions please contact me at 257-6818. Thank you. 

Slncere12 ~ 
James E. Curlett 
Water Pollution Compliance Unit 

JEC:lm 
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TO: 
FROH: 
REF: 
DATE: 

GARY A. LINDROOS 
DUSTIN L. ESCAPULE 
REPRlHAND 
JUNE 3, 1987 

COCHISE SILVER MINES, INC. 

HEHO 

A written reprimand will be filed for the following reasons: 

1.Negligence in duties, failing to take water samples from TEl Wells 

No.1, No.2, Tombstppe City Well No. 1 and Tombstone Tapwater for the month 

of April, 1987. ·~.I· 

2. Failing to send samples to Arizona Testing Lab. for the month of April, 

1987 from TEl Wells No.1, No.2, Tombstone City Well No~ 1 and Tombstone 

Tapwater for the month of April, 1987. 



June 3, 1987 

To Whom It May Concern: 

Dear Sirs, 

COCHISE SILVER MINES, INC, 

P~O. UOX 158 

TOMBSTONE, ARIZONA 85638 

It is with deep regret I must inform you I was negligent in my duties as 

as sayer and chemist and .• a:rd not submi;t water samples for testing of TEl Wells 

No.1, No.2, Tombstone City Well No, I and Tombstone Tapwater for ~he m~pth 

of April, 1987, 

My workload at the time was extremely heavy and I did not have assistance 

in the laboratory. Since that time we have hired a qualified Labor~torY Assistant 

which will l~ghten my workload considerably. 

I neither offer nor intend any excuses and accept full responsibility ~or 

my actions. I was simply remiss in my duties and assure everyone, sampling, in 

the future, will be handled properly and in an expeditious manner. . 

I have received a Wt'itten:::-eprimand from my superiof,sl It;i.s Illy sincere 

desire that my actions wtll not jeo~ordtze the future ope:r;at;i.ons of Cochise 

Silver Mines. 

GIlL/ pdd 0000313 
~ /,.1,-= :' 

, 
! 



Cochise Silver Mines, Inc, 

P.O Box 158 

Tombstone, Arizona 85638 

Arizona Department of Health Services 
Water Pollution Compliance Unit 
2005 N. Central Ave., Room 413 
Phoenix, Arizona 85004 

June 9, 1987 

Dear Mr. Curlett: 

Reference your letter of May 29, 1987 to Mr. Frank Magin i, Ref. #1 45, the 
the following is submitted: 

{.]ater monitoring snmples for April, 1987 from TEl wells 111 and 1,12, Tombstone 
City Wells 111 and Tombstone Tapwater were not submitted. Explanation can be 
found in enclosures one (1) and two (2), 

TEl Well 113 has been inoperable until this date and future sampling will 
be taken and analyzed in accordance with Section ~.l.h. and Contingency Requ i rements 
Part II.C.l. of Groundwater Permit No. G~OOll~02. 

The fi.eld te~lt summaries we suhmi t ted were errone ously marked January-April, 
1981. Corrected copies are enclosed, 

A total of three (3) tailings samples from .;three (3) di f f e rent <HeelS of th e 
mi.ll e , two (2) ta i lings s omples after: proces sing, nine (9) s o i l s ampl es at 1,1 a nd 
5 feet of deptl) be neath old pond and one s ampl e of process wat e r. A~ ter charco~l 

filtration have been collected and shipped to Arizona Testing Labora tor ies in. 
Phoenix for mercury analysis as per instructions in your l e tter. Copies of th es e 
results will be forwarded to your office upon completion! 

Mr. Frank Magini informs me that your hydrologists may want to visit our 
property and verify these samples. I welcome the i r arrival and will be glad 
to rcsample these or other areas a s they sugge st. 

If you have any quest i ons please contact me at L,57-228Z. Th a nk You, 

Respectfully Submitted, 

~. U ·'1 !..::"" ) )' .") 
/ ~. ,..~ ,:/' .' ~::'/ , /~~-.. -,, " "~~ ~" /. (./1"' -. I 

Gary 0~ ~lndroos . 
Cochise Silver Mines, Inc. 

GAL/pod 000040 



COCHISE SILVER MINES, INC. 

P.O. BOX 158 

TOMBSTONE, ARIZONA 85638 

Arizona Department of Health Services 
4040 E. 29th St. 
Tucson, Arizona 85711 

June 19, 1987 

De ar Hr. Haston, 

Per our telephone converstion of yesterday afternoon, we request approval to 
remove the washed tailings from the Impoundment area to the Houghton Pad (approved 
by Martin Engineering) north of the Impoundment area . 

.. ,... s 
" ,.l 1 

Smith and Smith L~boratories has analyzed the tailings we submitted and all 
samples were confirmed to be below their detection limit of 0.01 mg/Kilogram 
Total Cya nide. 

I f y ou have any questions, please contact me at 457~22 8 2 at any t i me, 
Thank you. 

GAL/pdd 

Sincerely, 

. )f ,, 1._;:./1 J~-;-:;:;) 
--P8~)'7· l/)(J~'.<J 
Gary A~' f[i~droos 
Assayer/Chemist . 
Cochise Silver Mines , Inc. 
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COCHISE SILVER MINES, INC. 

MEMO 

7 July 1987 

TO: )\lr. Dustin Escapule 
FH: Gary Lindroos 
HE: Extension of Impound Area and Materials Handling 

At 9:00 a.m. I called Mr. Andre\'1 Rendes, ADHS Tucson. He is 

sending copies of his approval reference the extension of the 

Impound Area to fJIr. Ray Harper, rlJr. Frank rlJagini and Mr ~ Dustin 

Escapule. Copies of all correspondence will be sent to all con

cerned in the future. 

Mr. Hendes stated that he does not want any unwashed-untreated 

tailings placed on the impound. area. I explained to Mr. Hendes 

that all material is being washed and treated with Sodium Thio

sulphate and that samples are being sent to Smith and Smith 

Laboratories on a regular basis for analysis of total cyanide. 

In a second telephone conversation with Mr. Rendes at 9:30 a.m. 

he stated thDt any tailinGs which are analyzed and still have a 

cyanide concentration higher than 0.1 mg/Kilo should be returned 

to the stock-pile and retreated, in the wash plant. 

Respectfully Submitted: 

I-\f~.~~ 
Cochise Silver Mines, Inc. 

cc - Mr. Andrew Rendes 
Arizona Department of Health Services 
4040 East 29th street 
Tucson, Ari:~ona 85711 

L----_____________ _ 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALIT 

Office of Waste ' & Water Quality Mgmt. 

4040 East 29th Street 

U ·,\:'\MH'IIAM.l;()VERNOlt Tucson, Arizona 85711 

Gerald Teletzke, Director Telephone 628-5321 

July 8, 1987 

Mr. Dustin Escapule 
Cochise Silver Mines 
P.O. Box 158 
Tombstone, AZ 85638 

Dear Mr. Escapule: 
.. " ~ .. .... ' 

Pursuant to Mr. Andrew Rendes' conversation with Mr. Gary Lindroos on or about Thurs

day July 2, 1987, I am writing to confirm that the pad stacking area for the washed 

material must be double linered. 

Mr. Rendes spoke with Mr. R0ger Kennett late Monday, July 6, 1987 and this was con

firmed. Due to the history and circumstances of the problem at the mine site, all 

areas of stacking must be doub1e-1inered. 

In addition, the practice of applying a solution to the previously-processed tailings, 

prior to going through the wash process, must immediately cease. One reason for 

this is to avoid any possibility or appearance of cyanide being applied to the old 

tailings. Another reason is that it \',as understood that the old tailings would bE 

washed only, without any further treatment prior to washing. 

Thirdly, Mr. Escapule, our office will be very happy to continue working close1; 

with you and your personnel. However, all requests for expansion of any washin~ 

and stacking areas wi 11 have to be approved by Mr. Roger Kennett fi rst. Mr. Rende! 

is available to continue inspecting your leak detection system on an as-requeste( 

basis. 

Please feel free to contact our office. 

JAM:AMR:ps 

cc: Roger Kennett 
Gary Lindroos, Cochise Silver Mines 

Sincerely. . ;;6r;-.--.. 
3> ! . --:_ o ~~L4 rlrfllC tUi/ ~ 

/J';Pame sA. Mas ton, P. . ., Man ager 

~ Southern Regional Office 
Environmental Health Services 

Ray Harper, P.O. Box 32040, Phoenix, ·AZ 85064 

Frank Magini, 4831 N. 42nd Ave., Phoenix, AZ 85019 

Cochise County Health Department 

Alex Gradillas, Mayor, Town of Tombstone 

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona ~5 ' 

000043 



· . ('(- ,' --t i : 
..15 

ARIZONA DEPARTMENT OF ENVIRON1\1ENTAL QUALITY 

I \ ' ' '' ~II ('111\'-1 , C,Cl\f'R'OIl 
Gerald Tcletzke, Ph.D., Director 

July 10. 1987 

Mr. Jay I. Moyes 
Heyer. Hendricks. Victor. Osborn [. I~aledon 
Sui te 4000 
2700 North Third Street 
Phoenix. Arizona 85004 

Dear Hr. I~oyes: 

RE: eoch i se sn ver Mi nes .. Inc. 
Renewal of Permit No. G-OOII-02 

This is in response to your letter of June 25.1987 and a foll~\'1 up to our 
phone conversation of July 7.1987 concerning the propel~ fOI-m3t for requesting 
a r2newal of the above referenced GI-oundvlat~r Quality Protection Permit. 

As you correctly stated. R9-20-220.B requires the permittee to submit a I 

r~n~\'lal application in the form of ,an amended r~otice of Disposal (NOD). The 
amendment may take the form of a letter. pravided the letter references the 
~OD and other documents \'/hich provided the basis for issuance of the penni t. 

The letter' should include a reiteration of your request to modify the soil 
sampling frequency from two feet to five feet. As discussed in the meeting on 
June 24. this minor modification is acceptable to the Department. Also 
include detail:; of anticipated changes to the facility. utilizing amended site 
plans I'lhere appropriate. Finally. provide an assessment of clean up vlork 
perfOriiled on the pond area to date in terms of the amount of material removed. 
the ~epth from original grade the excavation has proceeded. and the related 
analysis results. The applicant should base his request for duration of the -
renewed permit upon this assessment. and the Department sh3ll evaluate the 
r2quest based on same. 

Prior to finalizing this letter. we received your letter of July 9, 1987 
containing some of the item:; mentioned above. You~ letters of June 26 and 
July 9 meet the requirements for requesting rene\'/al of permit No. G-OOll-02. 

000044 
Th,' /)"/Junlll('111 /If' £",'/r/lJ/I/,,' /IIU/ (!/lu/il,l' i,\ " III L'I/1U1 01'1'''' I 1111 I t.\ .,ll/irlllUli\'(' ,,1'"1111 1:·IIII,III, ·,'r 

CCIl!r,Jl Palm rl~J7J Building ~005 :,\'oJ'lll CClllraJ .. \ n:J1l1l' 



" 

Mr. Jay 1. Moyes 
Page 2 
July 10, 1987 

, '. 

The additional information may follow, but be advised that delays in providing 
the information could forestall the final determination concerning permit 
renel'la 1. 

If you have any questions concerning this letter, please f.eel free to call. 

RK:mm 

cc: Fra nk 11ag; ni V 
Nancy Jameson 
Ji In Cu rl e t t 
James Maston 

" . " . 

Sincerely, 

¥K~ 
Roger Kennett 
Water Permits Unit 

000045 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

EVAN MECIIAM, C;OVEHNOH 
Gerald H. Teletzke, Ph.D., Director 

Certified Mail 
Return Receipt Requested 

Gary Lindroos 
Cochise Silver 
P.o. Box 158 
Tombstone, Arizona 85638 

~ar Mr. Lindroost;""" 

July 23, 1987 
REFit: 245 

We have received the analytical results, from Smith and Smith Labora
tories, of your June 16, 1987 sampling. We are quite concerned that 
the laboratory results indicate 0.0011 mg/l of rrercury in Tc:mbstone 
City well tn and 0.001 mg/l of ITBrcury in TEl well til. The se results 
are the first indication of rrercury in these wells. In order to assess 
the veracity of these results the Departrrent is requesting that Cochise 
Silver resample the Tombstone City well tn, TEl wells tn, and #2 for 
rrercury, cyanide, and nitrate. We are requesting that these samples 
be split and then taken to two different certified laboratories. We 
are requesting that these samples receive priority status. Additionally 
we are requesting that you extend your traditional courtesy to a 
representative of the ~partrrent's Southern Regional Office who will 
be visiting your facility to sample TEl wells ttl, it2, and tt3. This 
representative will also sample all the Tombstone City wells at this 
tine. 

Enclosed for your infoTITla,tion are the results of the ~partment' s sam
ples of Februm:y 23, 1987. 'These results correspond quite well with 
the data submitted by Cochise Silver. If you have any questions or 
ccnnents please contact rre at 257-6818. 

JEC:lm 

cc: 

Sincerely, 

k:c~ James E. Curlett 
Water Polluti~n Compliance Unit 

James Maston, Southern Regional Office 
Robert Manuri, Manager, Field Services Station, ADEQ 
Sarah Mapes, Manager, Compliance Sect ion, ADEQ 
Roger Kennett, Hydrology 
Ronald L. Miller, Ph. d., ADEQ 
Alex Gradillas Mayor of Tcmbstone 
Carol Mordhors t Director Cochise Co. IIealth Dept. 
David Baron, Center for Law in the Public Interest 
Nancy J~nison, Civil Division, Attorney General's Off~ce 

'1111' /)('/](//'011('111 lit' /;"I/I'irol/lll('I1/(I/ Qua/ill' is All Eltu{// O/IIIO/'lllllil,r A/fi"rIIWlil'C' AClioll DIII)lo."I' /' 

Cenlra) Palm Plaza Building 2005 North Central Avenue Phoenix. Ari/oll:\ X5004 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
Office of Waste & Water Qual i ty Mgmt. 

I·Vt\N MI ('II"~' . (iOVI:RNOlt 

GERALD TELETZKE, Director 

August 3, 1987 

Mr. Dustin Escapule 
Cochise Silver Mines 
P.O. Box 158 
Tombstone, AZ 85638 

Dear Mr. Escapule: 

4040 East 29th Street 
Tucson, Arizona 85711 
Telephone 628-5321 

I am writing as a follo~~~p to th~ site visit/evaluation conducted by Andrew Rendes 

and John Best of my staff on Wednesday, July 29, 1987. 

Mr. Rendes gave his approval of the construction concept of the stacking/impound

ment expansion area. The logic of having the grade break between the existing 

stack i ng area anp" ,the des i gna ted expans i on area is reasonable. It is Mr. Rendes I 

understanding that the vertical configuration of the stacking/impoundment area 

is to be, from base upward: sand; 10-mil liner; sand with leak detection piping; 

10-mil liner; compacted, washed granular material; slurry fines. 

lis Mr. Helldes stated, he is required to ·inspect the area at the stage/time when 

the leak detection system is being installed. He would also like to again view 

the completed site prior to introduction of the slurrY/51 ime material. As you 

are well aware, care must be taken at the splice/joint of the exist"ing stack area 

and the expantion area. There must be at least a one-foot overlap at the seam/joint. 

This overlap is required for the lower and upper liner. The seam is to be approp

r ·iat~ly bonded by cementing, adhesive, or welding to ensure absolutely no passage 

of any fluid. Mr. Rendes is to also inspect the seam/joint. 

As always, this office is willing to help whenever we can. 

any questions, do not hesitate to call. 
If you should have 

JAM:AMR:ps 

cc: Hoger Kennett w/attachment 

Cochise County Health Department 

Sincel-ely, 

f1>t1- vL&/ cr/l(f;k~~ 
~les A. Maston, P.E., Manager 

Southern Regional Office 
Environmental Health Services 

I~ay lIarper, P.O. 80x 32040, Phoen ix, AZ 85064 

Frank Magini, 4831 North 42nd Ave., Phoenix, AZ 85019 

Ccntral Palill I'la/.a Buildillg 20D) North C(,lllral .'\1·CIlIiC PhOl"llix. / \,.i/oJl:1 X:'iOO,l 
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CI)(' TII(':;l" (.),'T L V':"l" ',71" 1":." :' 1 1\1(" 
.. k'. _. ~ . J \ I. . .I...;. \. . .l _.l \; .• J I.-) , 1..; '-, .. 

I) . o. Box ' j 58 
Tombstone, Arizona 85 63 8 

~:;r . J i.1; n C~3 ,~iJ. Curlett 
,\ri;:;on:) ,l)epar t ment of Environmcmt;ll , 'llE~lit:y 
',,' ;,:. Lc-:r ,:?ollution Compliance Unit 
::',:)\)5 Hor th Contr;).1 ,:\,vcnue 
j, '~lQcn,L: , ,\rh;ol1 :J. 85 004 

i '(;; U_' nr . (; urlett: 

!'\cfcrcnc(; y our let~er of J'uly 23 , "1 ')87. \'Je h a ve res amp1e c1. 
I'ornb:~tonc City W'cll Ho.1" Tombstonc City '1'8.p 'Jat c r, Ti ':l '::fcll 
!'l(l . ,1.11<.1 TEl ~'! c ll No . ~: . ::::mith <1n (~, :'3rnitl-:; J~3.bor :,d;ori c[] h;;..d 
,:, rr) l JJ.' c ;,;crrt; ;1 t:i..v c here on July 24 , 1 ~)D7 ;~.n d [:;arnplcr:; \'/ 81:C :,;plit 
r' ,,) , ' :,;rn.L t;L. :md ~;rn i , tl1 L;~~bor.::ttor,ic8 Qn d ,\.r j _ ~on<:L '£e::; ting La boI'.:J:!; or 
F " ,: . ;; op ,Lcc of te ::.; t re:::;ul t i_: 'f rom both l a bor;::rtorj_cs a r c e ncl oser: . 

':n:; . ;;I.thy ,r~J1ith h ::1 ::; inform e d rnc tl'w:t they hail mercury cont ::unil1 -
;"c tio,n () r.' t .hc nitric ;:lC i(J t h ey u:o~ cd a t their l ::lbor a tory. :.~l1i:, ; .L:.'; 
, ;\1 i >'l r;n t :ll1y why they h ad higher mere ury re ad ings on the July 
;';:l!:ll'JJ,r,; ; j ':f!:'ij. ch wore tested. /lB you c an se c Jrom the reports the 
rn ':':'rTur,Y l cvc J;} for 'l' i:n "iJe l1 1'10. '1, '['ombctonc City \'-/01 1 No . 1 ;,cl'1() 
;,'oII ILJ:;l;onc '.I' ;lIl 'da tcr a rc; c;.ll 1 (;["s tha n th(~j_r de tection li,rn i t;, . 

, ;; ni. Lh ;,Ul( : :::nith IJabor ~,1.toric;,:; thi :::; morning ~;J,mpled 'l',;:;T :ilcl l::; 'j , 

,;;. , :·'il . ' :; , ' J.'omb~~t()l1C City :,.Jell No . ·1 ;:mc] rl' ombstone ;l';_~p ViCl t C:t' 

r~()r: I, h(; ';UGu:'; t ::;.:lmpl .Ln,c; period . 

::: [' .;, ,: ":",lJc of a ny ;J.8s i ::; 'l:; ;;lncc to you pleas0 contcwt mc:) at 
II· ~) 7 - .: :.~ .• :: ::~ 

ce : . '.l . • 

::;" " 
I . , 1 . • 

i. ,~ , ,"> 

r< ;; . 

.i ;:Hl1(::~':'; f"i;,l, :..;t 011 , Southern l~cci onLll Of:U c c , :\lIJ~ ',~ 
!:obcrt l'·1i..l,nuri, 1'·'LLno.gcr, Field :':;crvj_ecL; ~.)tD,tj,on, ~';,Di;; ,) 
:} :)'CCdl :'.'l;.:qj Ct' , j·bnager . C ompli ;::ll1c e Se c ti on , :\T.rs,:~ 
::,ogcr [(cn nc t t I dyJr:'()1oC;y, ;\DE) 
f ~C>l'l~~l cJ. L . i"li llcl"', l:~ Lt' ]) .. , j\I:U~ ':'~ 
", 1 (; :,~ ~ · r;l d j, lJ. ;l~=; , T'l;]'}, O:L' 0 f ~1 ombs t on e 

,.cn l /'!} orrlhor;,;t, Direct or C;o ctl:U;(~ Co . : lc:).l th Tlept . 
i ILl,V j,e[ .l3a.r on, ('enter for Lav{ :Ln the l'ubl.i c Interc::.;t 
r!::.nc'y J' :~ rnj,80n, (j.i.vi l Ui v.lGion, ;\t torncy Gcncra.l f i~ Cl:LC:i. ce 
Ilu:;t in i';;,;C <~~l)Ulr~ , Vic c F J:'c sj,cl.ent , Cochise ;3i l vcr f'-h n rjc'1' Inc . 
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I';Ir. J':crIlCG ,:.;. Curlett 

COCIlI :;,'; ~;Udi:;~l fUm::..;, INC . 
1'. o. Ilox 15G 

Tombstone, Arisena 05630 

;'lri ~on~'. ])13 l.i~lTtlncnt 0 r l~nvironrllcnt~~I,l '·Iuali ~y 
::Iatcr l'ollution ComplLmce Unit 
Central 1':.\.1.111 1'1;1<:0. IJui1ding 
2005 Horth Uentra,l ,',venuc 
fhoenix, Arizona 85001 

:l)C:,lT I'll'. Curlet t ; 

l 'er our telephone cOl1vcrs :l'G:i.on of this morninG, VIC reclucst 
:.tpprov .. ~l to removc_ .. thc \'/ashed t:J,:i.linC;G frol11 the Impou!lc)rncnt i',rca 
to the Nor ~h end. of the Houghton 1';[(1 (;:,pproved. by r·l~rt.in ,: ;n~in
cerinG) • 

;jlllith anO, ~lIlith J,c!.bor.::'.torieB l1Cl.::J ;'nnly:-;ed. the to:U.lingG vie 
3ullrnitted ;)lHl h:.w con1::i.rme<1 ".11 c,'1rllples to be below their detection 
limi,t or o. ~J, Ing/Ki1ogr::l.In '.e ot ::1.1 Gyani(lc . 

If yeu helve any qucGt:i.ons, plea::;e eorri;;I.ct me o. t 4·57-;~282. 
'l'h,mk you. 

:anccrc.l.y, 

~~£:~ 
A::;~};!.yer/Chc,"i::; ~ 
CochiGe ;,;ilver HinA:'> , Inc. 
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C6CHIS:S SILVL'R IvII~mS, INC. 

August 19, 1987 

TO: 
FH: 
R1~: 

Dust.tn Escapule 
Gary Lind:cooa 
Impound Tai1ings Samples 

On Augudt 17, 1987 I submitted two samples from the Impound 
J:ailinga Area to Smith and Smith Laboratories for analysis 
of ·total Cyanide. 

Smith and Smith Laboratories analyzed the tailings and confirmed 
that all ::'iC:.l.mples wel.'e below their detect;lo11 limie of 0.01 mg/Kilo 
Total Cyanide. 

I then phoned Mr. James Curlett of Arizona Department of Enviro
mental Qual! ty, Water P.ib.l.lu"tion eompJ_iance Unj.t requesting tha.t 
permiooion be ~lven us to move the tailings to t~~ North end of 
the Houghton Pad. Mr. Curlett had already talked to Smith and 
Smi tll Laboratories ond 'das aware that the tailings were in com
pliance with the Groundwater Permit and gave me "Terbal approval 
to haye the tailing::3 moved. 

I followed this up 'iIi th a letter to Mr. Curlett on August 18, 
1987. 

Respectfully Submitted: 

Gary A. Lindroos 
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MEMO 

August 24. 1987 

TO: Dustin Escapule 
FR: Gary Lindroos 

COCHISE SILVER MINES, INC. 

RE: Impound Tailings Samples 

On August 21? 1987 I submitted two samples from thelmpound 

Tailings area to Smith and Smith Laboratories for analysis 

of total cyanide. They confirmed that these samples were below 

their detection limit of 0.01 mg/Kilogram Total Cyanide • 
.. ,~. ~ .. ,.: . ~ 

I then phones Mr. James Curlett f s office and tall{ed to f'1rl. <:John 

Rampe who gave me verbal approval to move that portion of the 

tailings which Vler(~ analyaed to the North end of the Houghton 

Pad. 

I followed up with a letter to Mr. C~rlett on August 24, 1987. 

Hespectfully submitted: 
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August 24, 1987 

Mr. James E. Curlett 

COCHISE SILVER NINES, INC. 
P. O. Box 158 

Tombstone, Arizona 85638 

Arizona Department of Environmental Quality 
\'later Pollution Compliance Unit 
Central Palm Plaza Building 
2005 North Central Avenue 
Phoenix, Arizona 85004 

Dear Mr. Curlett: 
" ~.II " "'·I 

On Friday, Augast 21, 1987, I received v~rbal approval from 
Mr. JahmsRampe to move the Impound Tailings to the North end o.f 
the Houghton Pad (2.pproved 'by Martin Entine€I'ing) .• 

Smith 3.!l.d Smi tb. Laboratories has analyzed the tailings we 
submi tt;(~d and has confirmed all samples to be belO\'l their d'3tec ti on 
limit of 0.01 mgiKilogram Total Cya.nide. 

If you have any queGticns, please contact me at 457-2282. 
Thank you. 

Sincerely, 

j&J
O I) ' 

/\ ,/ / //; I ' / .\ .. . _-) r ' {. v /' /-,'. ' I , 

- Gar;£~{ind _~~.~_:r J<-' 
Assayer/Chemist 
Cochise Silver Mines, Inc. 
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MEMO 

26 AllgU8t 19B7 

TO: :iJustin Esca-oule 
FR: Gary L:lndro'os 

PER i\n:N~IJ:RLS, INC. 

RE: V:lsit from .\DZQ (r1Jr. John Best) 

At 114.3 hours thio date ~1r. Jo1:m Eest arrived on. the property 
to sam111e TJU Wells 'j, 2, and :3. He also :ltated that he had 
sumpl,~d all the ~eombstone City ~/ells this date. 

He sampled the wfl).ls and then requested to look at th~l impound 
ar~a. ~;atlsfied that we had not made any c:hange~ since their 
last viHlt, Hr. Best departed. 

llesp~c:tfully SU'bDli tted: 
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September 17, 19137 

11r. James E. Curlett 

COCllISE SILVER MINES, INC. 

P.O. BOX 153 

TOMBSTONE, ARIZONA 85638 

At' izona Department of Environmental Quality 
Water Poilution Compliance Unit ' 
Central Palm Plaza Building 
2005 North Central Avenue 
Phoenix, Arizona 85004 

• ... 1 

Dear Hr. Curlett: 

Per our telephone cOllversation of this afternoon, we reC]uest app):oval to remove 
the washed talJ",~J1g from the Impoundment Area to the North end of the lIoughton ' 
Pad (app roved by ~la rtin Engineer:l.ng). 

SmJth [.. Smith Laborator:l.es has annlyzed the tall1n!ls we submitted and hns 
confirmed all samples to be below, the:l.r detection l:l.mit o ,~ 0 '.01 lng/Kilogram 
Total Cyanlde. ' 

I.f you have any questions, pleal'. e contact me at [157-2282. Thnnk You. 

GAL/pdt! 

Sincerely, 

Cf!:;,:,1:.~ 
!lssayer/Chetnist 'I' 
Cochise Silver tUnes. Inc. 
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COCliiSE SILVER MINES, INC. 
P.O. BOX 158 

: TOMBSTONE" ARIZONA , 85638 
. . ::i ;.~ ',.!-' :' , 

. i. . 
'-i 

.: ' " 

. '" I ~:' d)' ~ ' !I 1;: 
, " , 

: '. J } .; .~. " 

Mr. James E. Curlet~ 
Arizona Department of Environmental 
Hater Pollution Compliance Unit ':' 
Central Palm Plaza Building 
2005 North Central AvelJ.ue 
Phoenix, : Arizona ~5004 ~ , 

i' .' ~ . 
, " . ' , I , , 

Dear Mr. Curlett: 

" :, 

: .. ·.:.,c. 
" 

Quality 

, , 
. ~ : 

r" " 

. ~. 

. / ' , 

Per our conversation of the morning, we request approval to remove the was~ed tailing from the w~st Impoundment Area to the North end 6f the Hought6n Pad: (a~proved by Martin ~Engineering). 

Smith & Smith Laboratories has analized the tailing we , submitted and h~s confirmed all , saiitples to be below their detection limit of 0.0], mg/Kilogram '" Total Cyanide. 

If you have any questions, please contact me at 457~i282! Thank You. :, ", 
, '; : 

; , 

" \ 
: Sincerely: 

0£~~ 
A~sayer/Chemlst ' u " 
,C0chise Silver Mirleg~ ~nc~ . " ) ~ 

:1 ' 

, ' 
' .\ 

GAL/pdd 
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COCHISE SILVER MINES') INC, 

P~O~ BOX 158 ' ' 

TOM3STONE, ' ARIZONA 85638 

SeptelllDVt 29, 1987 

~{Jl. ]ame.!.> E, CUltle.tt 
Aluzona Ve.paJume.nt 06 EnvvwYUlle.n:tai. Qua.lil1J 
WILtVt Pollution Comp,Uanc.e. UrU;t 
Ce.nOtal. Palm Plaza BuM'.cung 
7.005 M, CeYlAAcU'. Ave.nue 
Plwen.i.x., llJU.zol1a 85004 

Ve.M Mil.. CuJt.l e.tt : 

Pelt oUlt tele.phone. c.onVvu,ation 06 tIUA a6tVtnoon:,' we. Ite.quut appltOviLf. to Ite.move 
.the WCl6lted .tcUling oltom the Impoundment Alte.a. to the NOlI .. tfi end 06 tlie ({oughton 
Pad (o.pp/tOved &Y. ,J.ftlJvU.n El1g.<.nevul1.g) ~\ 

SIIli.A:it & SIIIUIt LaDo/tiLtOIt.i.eA ftaJ.> analljz e.d th e taA.Li.l1g we -6uDmWed and ftaJ.> 
c.on6·i./ulle.d aU "ample.!.> .to be bel .. ow thWt detec.tion .e..ull,u 06 0, OJ mg/KilogltClJII 
To .tal. Cyal1'<'de., 

16 you have any qUe.!.>tiOtl.6, pleaJ.>e c.ontac..t 1IIe. at: 457 "2282, Thanl~ Yoel: 

GIIL/prld 

000056 



P.B:R. MINERALS, INC. 

P.O. BOX 158 

TOMBSTONE, ARIZONA 85638 

October 7, 1987 

Hr. John Rampe 
Arizona Department of Envi.ronmental Qual i ty 
Water Po l lution Compl iance Unit 
Central Palm Plaza Bui lding 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Dear Mr \ Rampe: 

Per our telephone conversation of yesterday afternoon; we request written 
approval to remove the washed west Impound tal I ings to the nort~ end of the 
Houghton Pad: (Approved by Martin Engineerinn) 

Smith & Smith Laboratories has analyzed the washed tai I tng and confirmed 
all samples to be below thetr detection I i'mit of 0:01 mg/Ktlo total cyan~de~ 

If you have any questions, please contact me at 457-2282: Thank you. 

GAL/pdd 

Sincere 1 yl) , I 

~d%rZ:~ 
Technt~al Supervtsor 
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P . B : R . MIN E RA L S, INC, 
II p.O, BOX 158 

TOMBSTON~! ARIZONA 85638 

October 16, 1987 

Mr. John Rampe 
Arizona Department of Environmental Qual ity 
Water Pollutton Compliance Unit 
C e n t r a I P a 1m P I a z a ~\u i. I din 9 
2005 N . . Central Ave , 
Phoenixt Arizona 8So04 

Dear Hr. Rampe: " ,...l . A • . ~ •• 

Per our telephone conversation of this morning , we request wrltten approval 
in addition to verbal approval to remove the washed west and eas·,t I'mpound taili 'ngs 
to the north end of the Houghton Pad, (Approved by Marin Engtneertng) 

Smith & Smith Laboratories has analyz ed the washed tail tng and confirmed 
all samples to be below their detection ltmit of 0;01 mg!Ki' lo total cyan t de , 

If you have any questions,' please contact me at 457-:2282 •. Th,ank. you . 

S i:ncere I Y'I 

0~./~~ 
. '~Lindr~~ 

Technical Supervisor 

GAl/pdd 
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October 27, 1987 

Mr. Perry Nixon 

P . B . R. MIN E RA L S, INC. 

P.O. BOX 158 

TOMBSTONE, ARIZONA 85638 

Arizona Department of Environmental Quality 
Water Pollution Compliance Unit 
Central Palm Plaza Building 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Dear Mr. Nixon: 
Per our telephone conversation of this afternoon, we request approval to 

remove the washed East impound tailings to the north end of the Houghton Pad. 
(Approved by Martin Engineering) 

Smith and Smith Laboratories has analyzed the washed tai 1 ing and confirmed 
all samples to be below theil- detection limit of 0.01 mg/Liter total cyanide. 

If you have any questions, please contact me at 457-2282. Thank you. 

Sincerely, 

M L/)GJJ4-? 
Ga~Li~~ 
Technical Supervisor 

GAL/pdd 
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November 4, 1987 

Mr. Perry Nixon 

P . B . R. MIN ERA L S, INC. 

P.O. BOX 158 

TOMBSTONE, ARIZONA 85638 

Arizona Department of Environmental Quality 
Water Pollution Compliance 
Central Palm Plaza Building 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Dear Mr. Nixon: 

Per our telephone conversation of this afternoon , we request ap~roval to 
remove the wa s hed West impound tai ling to the north end of the Houghton Pad. 
(Approved by Martin Engineering) 

Smith & Smith Laboratol"ies has analy zed the washed tailing and confirmed 
all samples t o be below their detection I imit of 0.01 mg/Liter total cyanide. 

If you have any questions, please contact me at 457-2282. Thank you. 

GAl/pdd 

Sincerely, 

/~ 1; //7ef{)'~;~ .'%~// / /TV~~~ 
Gary A. Lindr os 
Technical Supervisor 
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P.B.R. MINERALS, INC. 

P.O. BOX 158 

TOMBSTONE, ARIZONA 85638 

November 10 , 1987 

Mr. John Rumpe 
Arizona Department of Environmen-ral Qual ity 
Water Pollution Compl iance Unit 
Central Palm Plaza Building 
2005 N. Central Ave. 
Phoenix, Arizona 85004 

Dear Mr. Rampe: 

Per our telephone conversation of this afternoon, we request apprOval to 
remove the washed West Impound tai ling to the end of the Houghton Pad. 
(Approved by Martin Enaineering) 

Smith & Smith Laboratories has anal;yzed -t-he was.bod--teiling and c,)nfirmed 
u I I samp I os -1-0 be be low tho IT detect I on lim I"t- of 0.0 I mg/Ufe"r -roi"a I cY<:ln I-de _ 

If you have any questions, please con-ract me at 457""2282. Th?lnk You. 

Si:ncerely, 

~ d-~/3~ /. '" 
... . ~ ' .•• I .~~ ... ' 

Gary ~L _ndro,s 
Technical Supervisor 

GAL/pdd 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALIT~ 
Office of Water Quality • 

EVAN MECIIAM. GOVERNOR 

GERALD II. TELETZKE. 1'11.0 .• DIRECTOR 

December 15, 1987 

Mr. Gary Lindroos 
Cochise Silver Mines 
P.O. Box 158 
Tombstone, AZ 8~~38 

"":.1 • 

Dear Mr. Lindroos: 

4040 East 29th Street 
Tucson, Arizona 85711 
Telephone 628-5321 

As was discussed by you and John Best of my staff; you are encour

aged to implement any possible means of reducing the free cyanide 

and maybe the mercury concentration in your well No.2. A suggest

ed experiment is to add calcium hypochlorite to well No.2 for 

the purpose of neutralyzing free cyanide and possibly precipitating 

Mercury. 

Please keep this office informed of any progress in reducing 

Mercury and Cyanide concentrations in this well. 

Thank you for your cooperation. 

JAM:J8:ps 

CC: Roger Kennett 

Sincerely, 

,1Z{ucdt( /!/k;:!k, 
;jJames A. Maston, P.E., MANAGER 
~Southern Regional Office 

Office of Water Quality 

n/(' /)1'1'111'11/11'1/1 (!t /:"ill 'irolll//('IIW/ Qua/il)' is /111 i:'l{lIa/ Oli/WriUllil)' A.llim/{/Iil'!' Acti()11 1:'IIII'/o)"cr 

'. 

Central Palm Plaza Building 2005 North Central Avenue 

::J J'/ C I ;/} / 
Phoenix, Arizona 8S0( 
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MEMO 

December 21, 1987 

TO: Hr. Ray Harper 
FR: Gary Lindroos 

/ 

P.B.R. MINERALS, INC. 

RE: Reducing Mercury and Cyanide Concentrations in Well 2 

On December 15, 1987 I received a call from Hr. John Best, Arizona Department 
of Environmental Qual;j,~y, Tucson, Arizona requesting that we consider treating: 
Well No. 2 with cai2tu'm hypochlorite in an effort to reduce the free cyanide and 
precipitate the mercury. He stated that it is possible that the free cyanide 
is leaching a natural mercury deposit near well No.2 and is responsible for tile 
slight rise in mercury levels during the past few weeks. 

Aft e r discussion with Mr. Dustin Escapule and Mr . John Schissler I calle d 
Mr. Best and requested that he submit his proposal in writing to P.B.R. Minerals. 
On Saturday, December 18, 1987 I received a letter from Mr. James Maston, Mana~er, 
Soutllern Regional Office, Office of Water Quality confirming Mr. Bests proposal. 
(see Inc! 1:'1). 

Before proceeding with any chemical treatments to the well and the aquife~ 
I felt it best you and your staff be advised. Any comments or recommendations 
from you will be greatly appreciated. 

Respectfully Submitted: 

~~~ Gar~ind;:J'-?~ 
Technic a l Superintendant 

cc: Mr. J.n. Schissler 
Mr. Dustin Escapule 
Mr. Les Bowyer 

I Incl 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALIT 

EVA" MEC/IAM. GOVERNOR 
GERALD H. TELETZKE. 1'/1.0 .. DIRECTOR 

February 16, 1988 

Jay I. Moyes 
M:'!yer, Hendricks, Victor, Osborn & Maledon 
Suite 400 C 
2700 North Third Street 
Phoenix, Arizona 85004-., 

" ";. A 

Cear Mr . Moyes: 

RE: Cochise Silver Mines, Inc. 
Groundwater Quality Protection Permit No. G-0011-02 

After having visited the site on January 27, 1988, I have a better understanding 
of the extent of soils rerroval fran the old ponds area. H~ver , I have yet 
to receive an assessment from the owner/operator of the clean up work performed 
as I requested in my letter of July 10 , 1987. 

The assessment should inclu:1e the total amount of material rerroved, the depth 
from original grade the excavation has proceeded, and the related analysis 
results. Also inclooe a proposed schedule for canpletion of the clean up of 
the old ponds area. This infonnation is necessary in developing permit condi
tions. 

If you have any questions, please feel free to call me at 257-6806. 

RK:nm 

cc: Perry Nixon 
Janes Maston 
Ray Harper 
Nancy Jamison 

Sincerely, 

gr;!~ 
Roger Kennett 
Water Permits Unit 
Office of Water Quality 

000064 
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MEYER, HENDRICKS, VICTOR, OSBORN & MALEDON 

PAUL J . MC"rCR 
CAVID VICTOR 
WILLIAM J. ""ALCOON 
ANORew O. HURWITZ 
RANOALL C . N[.LSON 
A . OOUGLAS OAL TON 
VINC£Nt '0 CHIAPpeTTA It. 
COLIN '0 CAMPB(LL 
JAY I. MOY£S 
T .... OM ... S .... . CURZON 
..,10""'" A l"SOTA, JR . 
HOWARO N . SINGCR 
H~l£"" peRR.,. GR I MWOOD 
THOMAS O . PRO,.,.. T T 
B",(TT L.. OU .... t([LMAN 
J~"'N M . "TZS,IMON 
DAVID B . ROSI:NBAUM 
W . SCOTT DALES 
.JOHN A , MI"'NN"'" 
WILLIAM J . SI .... S IL 
MARK O . SAMS,ON 
JUOITH M. DWORKIN 
THAYNE: G . Lowe 

·ot.t ... ( ....... .: 

EOWIN ,. . HeNDRICKS 
JONES OSBORN. 
LARRy .... . HAMMONO 
ROBeRT L. PALMeR 
..JE,.,.REY l. SELLERS 
DONALD W. BIVENS 
MAAK 5 . WALl.ACC 
RON KILCARO 
OO""ALO M . PETeR S 
DAV ID G C ......... PBELL 
C . TAYLOR ASHWORTH 
JAMes G . DCROUIN 
GARy A . GOTTO 
WILLIAM M . HARDIN 
ANNA L . DURAND 
JCF'''RCT C . ZIMMCRMAN 
DIANE M. JOHNSON 
JON M . SANDS 
TANNIS l. . ,-ox 
HeleN M . SANOAl.LS 
SHANt: A . SWINDLe" 
O .... WN Lee D .... UPHINe 
CLARK M. PORT£R 

Mr. Raymond Harper 
PBR Minerals, Inc. 
3104 E. Camelback Road 
suite 603 

A PROJrCSSIONAl.. .... SSOCIATION 

February 19, 1988 

Phoenix, Arizona 85016 

Dear Ray: 

fi r! -.t · , r 

C 

~T 
,~ 

- ' 

SUITC oIIItOOO 

2100 NORTH THIRD STRItCT 

PHoeNIX. AAIZ;ONA 8!)00<4 

c02; · z:oa~8700 

TI:l..CX TWX ~lo·a50~ I IOI 

TE:L£COPY \2" "OURS) 

1>02 - 21>1>-1>76 1 

"H.C NO . 

3622.4 

I am enclosing a copy of a letter from Roger Kennett dated February 16, 1988. You will recall having shown me draft report assessing the cleanup operation, and that we opted against turning that in to the Department in that form, prior to our recent visit to the site . 

It is important that PBR now prepare a revised version of that assessment, specifically addressing the points Roger makes in his enclosed letter. It would probably be well to have Dusty prepare a current cleanup assessment report and then forward it to me for review. 

I assume that the analysis reports of the soils that were taken from the grids, which we were expecting at the time of our visit to the site, have now been received and fOrYlarded on to the Department, although that is not clear from Roger's letter. 

Feel free to call if you have any questions. 

JIM:kla 
enclosure 

cc: Mike Ashworth 
Bri an Zemp 

Very truly yours, 

Jay I. Moyes 
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FmMINERALS 
INCORPORATED' ---... ...-~-~ ... ,...,..,..,. ~-~.~~~.----~...... ,.----.,..'-.,"'....-..--'------------~----

March 2, 1988 

Hr. Jay Moyes 
Meyer, Hendricks, Victor, Osborn & Maledon 
Suite 4000 
2700 North Third Street 
Phoenix, Arizona 85004 

Dear Jay: 

""':.' ""':." 

Please find the enclosed cross"':sections indicating the volume of materials 
that have been removed from the old TEl ponds. Exhibit A, is a cross section 
of the Old Line Pond and Exhibit n, is a cross section of the Old Spray Pond. 
These exhibits will correlate with Exhibit C which is a Grid Hap of the Clean
lip area. The lllllnbers (or Stations) establish the fifty foot grid which is 
rcqu.ired by Part 2, Section Al para c of the Groundwater Protection Permit 
G-001-02. The circled numbers on Exhibit C indicate the total cyanide as 
reported by Smith and Smith Laboratories. 

As of today we Ilave removed approximately 30,000 tons of contaminated material 
from tile Old Preg Pond and Lined Pond. Unfortunately we have been unable to 
remove a significant amount of material from the Overflow Pond due to the fact 
tIle material was saturated to the point where it has been virtually jmpossiblc 
to put any equipment in that area. Due to the fact that it has been dr.y for the 
past two months we are going to once again attempt to put the dozer into the 
pond orca to push the mud out and transport it to the process facility. 

We have conducted numerous in house analysis for free cyanide on the materials 
from all three areas and approximately 95 per cent of these samples have shown 
virtually no free cyanide. As you can see on Exhibit C all of the total cyanides 
arc way above our allowable limits. This is of great concern to us due to the 
fact that we have removed virtually all of the material down to the natural soils 
and still are indicating high total cyanides. ADEQ lIas recently issued a permit 
for a cyanide leaching operation located about a mile west of our facility 
and has no mention of total cyanide and has allowable limits 100 times the· 
limit stated in our permit. If the State would ammend our permit to read as 
~his new cyanide leaching permit does, 95 per cent of our clean-up would be 
completed • . 

If the State does not ammend our current permit we are looking at a considerable 
amount of material which still has to be removed from tllree areas. To remove 
~he next five foot increment from Ule entire area would represent approx~nately 
51,000 tons. At our current rate of excavation it would require approximately 
.two Illontlu., to complete this phase of the clean-up. This does not necessarily 
incan that the clean-up would be completed, it \vould only mean that we would be 
at a point to re-sample and re-assay the fifty foot grid. At this point it 
is impossible to predict a completion date of the clean-up \.,rith our curren t 
limits of total cyanide . 

.....-._ ... _---r-._ ........... r?' ... __ ._ .. _:-O_ .. ~,~ ____ ... _ .... _..._ ..... _~._ .. _______ _ 
3104 EAST CAMELBACK RD. 

SUITE 603 
PHOENIX, ARIZONA 85016 

PHONE 602/457-2282 
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Hr. Jay Hoyes 
Page 2 
March 2, 1988 

! 
If you have any questions about the contents of this letter please feel fre~ 
to call me. 

Sincerely yours, 

~apUle 
DE:gl 

cc - Ray Harper 
Jack Schissler 
Hike Ashworth 

. : 
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Exhibit A 
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H-4S1S.0S2 

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Rose Mofford, Governor 

Ronald L. Miller, Ph.D, Acting Director 

July 14, 1988 

Mr. Gary Lindroos 
PBR Minerals, Inc. 
950 Skyline Drive 
Tombstone, AZ 85638 

Dear ~1r. L i ndroos: . '.' 
""; .1 

As we discussed in our phone conversation on Thursday, July 14, 1988, the Arizona 
Department of Environmental Quality (ADEQ) is planning a site visit on Monday, 
July 25, 1988. The purpose of our visit will be to conduct verification soil 
sampling at the cyanide soil cleanup area where the former pregnant solution, 
spray and overflow water ponds were located. It is possible that soil sampling 
will extend into Tuesday, July 26th. However, we expect the sampling to be 
completed by Tuesday evening. 

The ADEQ representatives will include Dave Quinn (Safety Officer), Cindy Cohagan 
(Hydrologist) and Bruce K. Thatcher, Jr. (Hydrologist). 

Should you have any questions or concerns regarding our planned site visit, 
please call Bruce K. ]hatcher, Jr., Hydrologist, at (602)257-2361. 

Sincerely, I 

_;f;tt=a:Jd~!1c/ . 
Bruce K. Thatcher, Jr. ' 
Hydrologist 

BT.dl 

"/1/(, /JCflllrilll(,lIt (~( ElIl'irolllll(,1I1tJ1 Quality is All Equal Opportullity A.ffirlllativ(' ActiU/l Empl()y er 

Central Palm Plaz.a Building 2005 North Central Avenue Phoenix, Arizona 85004 
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H-4515.051 
AHJZO~A DEI',\HT!'vJEC'T OF E:',VIIWC'i\IEC'TAL QliAl.ITY 

Inter-Office Memorandum 

DATE: September 21, 1988 f/~' .... :', 

r·: ... . TO: Roger Kennett 
Water Permits Unit (Existing Facilities) 

\ -' <. 

Debra Daniel, Manager fY~ THRU: 
State Permits Hydrology Unit 

Bruce K. Thatcher, Jr., Hydrologist 81,,7 ....... ...; . 
. - .. -~~ #.-

FRor~: 

State Permits Hydrology Unit 

RE: PBR Minerals, Inc. Temporary Groundwater Quality Protection Permit 

The following task~~re recommended prior to closure of the PBR Minerals, Inc. 

(former ly Cochise Silver) facility in Tombstone, Arizona. 

1) Additional soil removal and treatment 
2) Pump test of well #2 
3) Construction of a water table elevation map 
4) Collection of a water sample from the open mine shaft (if pos~ible) 

In addition, I recommend post-closure monitoring of wells immediately down

gradient of the old ponds. 

50;1 samples were collected by ADEQ personnel at the site of the old ponds on 

July 26, 1988. These soil samples were analyzed by the ADHS State Lab for ~otal 

cyanide, free cyanide, nitrate, mercury and pH. Total cyanide in excess of 

the soil cleanup level of 2 mg/kg was detected ;n two samples f~om the over

flow water pond, three samples from the water spray pond, and one sample from 

the pregnant solution pond (see figure attached). The high total cyanide levels 

in both the overflow water and water spray ponds indicate that additional soil 

removal and treatment is necessary in these areas. Additional soil sampling 

and analysis should follow the excavation. The single elevated level in the 

pregnant solution pond exceeded the soil cleanup level by 0.65 mg/kg. This 

sample is being reanalyzed by the State Lab for verification. In addition, 

the analysis of sample 02 in the overflow water pond is being rechecked by the 

State Lab due to nearly identical total and free cyanide measurements. 

It has been suggested by PBR Minerals, Inc., but not substantiated, that all 

contaminated groundwater has been recovered by pumping Tombstone Exploration 

well #2. Although, the levels of free cyanide in well #2 has decreased from 

a level of 93.9 mg/l in July, 1984 to a level of approximately 0.01 mg/l in 

May, 1988, this in itself is n6t evidence that the entirely of the contamin

ants were recovered. At the present time, there is no hydraulic conductivity 

data which can be used to estimate the limits of the capture zone created by 

well #2 during remediation. A pump test would allow a judgement to be made 

on this issue. 

My suggestion is to pump Tombstone Exploration well #2, and measure both draw

down and recovery in wells #1, #2 and possibly the exposed mine shaft near the 

old pregnant solution pond. Data collected in wells #1 and #2 could be used 

to calculate aquifer parameters. With this information, the water' table ele

vation map, and an average pumping rate for well #2 during its operation, an 

estimate can be made of the capture zone. Note that with only one observation 

AO[Q ADM . ~'od (R,,·. 4-1i7) 
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well, we will be forced to assume that the aq~ifer is homogeneous and isotropic. 

These assumptions are likely in error as the nature of the aquifer porosity 

has been described as fractures and solution cavities. 

An attempt should also be made to collect a water sample from the exposed mine 

shaft. If a water sample can be obtained, it should be analyzed for total 

cyanide, free cyanide, trace metals (including mercury), major cations, major 

anions and nitrate. 

Quarterly post-closure monitoring should be 'conducted for five years with water 

samples collected from Tombstone Development Wells #1 and #2 and the City of 

Tombstone Well #1. Constituents monitored should include total cyanide, f~ee 

cyanide, nitrate and mercury. 

If the groundwater elevation map indicates that wells #1 and #2 are not adequate 

~or post-closure monitoring, an additional downgradient monitoring well may 

need to be instal}ed: " This may also be the case if the calculated capture zone 

of well #2 is small. If necessary, I would recommend it be placed downgradient 

of wells #1 and #2 based on groundwater velocity considerations which include 

the hydraulic conductivity derived from the pump test, the hydraulic gradient 

derived from the water table elevation map, regional f racture trends and the 

time since the start of Cochise Silver's operation. It should be kept in mind 

that an indicated large capture zone for well #2 may negate the need for an 

additional downgradient monitoring well. 

BT:dl 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 
PiiS hUlber: 

THAICHER, BRUCE K. 
DEO 
DEPT. ENVIRON. OUALITY 
HYDROLOGY SECTION 
2005 N CENTRAL 
PHOENIX, Al 85004 

State Laboratory 
Jon M. COl,illts, Dr. P. H ., Assistant Director 

1520 West Adams, Phoenix. Arizona 85007 Salple Kale: COCHISE 
(602)255-1]88 Station: 01 

TYPE OF SAMPLE: SOIL SLUDGE Date Sa.pled: 07/26/88 
Custody: Y Tile Silpled: 
Priori ty: 3 

PROCESSIN6: 

liote: All sa.ples, including chain-of-custody, will be disposed of Mithin 60 days unless 
X Tot.l Kecoyerabie 

Disso lve d (Filtered) 
Leachate/EP Tox 

Other: . X 

a 'Save Salple' fort is received by the Che1istry Laboratory. . 

" ~' . # • 

-- ANALYTICAL RESULTS --

DATE 
:'k~ I REPORTED 

STOREr 
t1UMBER 

METHOD FOR 
WATERS 

DET. LIMITS 
FOR WATERS. 

METHOD FOR DET . LIll i 
COMPOUND 

:1409 08122/88 Cyanide, Total 
08122/B8 Cyanide, Direct 
08122/88 Extractable Nitrate 
08122188 pH 
08122/88 Mercury 

iewed and Approved: 
;zs S. Davis, lIanager 
~ce of Environlental and Analytical Cheaistry 

RESULT 

0.595 ug/g 

ND ( 0.05 uQ/g 
5.54 ug/g 
8.5 
< 0.25 ug/g 

SOLIDS FOR SOL : 

720 EPA 3~5.2 1.0 19l1 EPA 9010 1.0 mg . 
722 EPA 335.1 1.0 'g/l EPA 9010 _ 1.0 19 
630 EPA 353.2 0.01 19-1I / 1 lilA 
403 EPA 150.1 0.1 SU EPA 9040 0.1 SU 

71900/71890 EPA 245.1 0.00C5'g/l EPA 7470 0.05 Ig 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 
°W5 NUlbrr: 

State Laboratory August 22, 1988 

THATCHER, BRUCE K. 
~EQ 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Arizona 85007 Sa-pie Ma.e: COCHISE 

02 
07/26/88 DEPT. ENVIRON. QUALITY 

HYDROLOGY SECTION 
2005 11 CENTRAL 
PHOENIX, Al 85004 

(602) 155·1188 

TYPE OF SANPLE: SOIL SLUD6E 
Custody: Y 
Priority: 3 

Hele: All saaples, including chain-of-custody, Kill be disposed of Kithin 60 days unless 
a 'Savr Salple' fori is received by the Chelistry Laboratory. 

ouen ts: 

" "; . $ • 

-- ANALYTICAL RESULTS --

Station: 
Date Sapled: 
Tiae Salpled: 

PROCESSIN6; 
X Total Recoverable 

Dissolved (Filtered) 
Leachate/EP Tox 

Other: X 

DATE 
_AB I REPORTED 

STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIllI 
COMPOUND RESULT WATERS FOR WATERS SOLIDS FOR SOLI 

---------------------------------------------------------------------------------------------------------------------------------------
:lHO 08122/88 Cyanide, Total 

08122/88 Cyanide, Direct 
08122188 Extraclable Nitrate 
08122/98 pH 
08/22/B8 Mercury 

=Ke~ and Approved: 
:5 5. Davis, ~a~ager 

:e of Environmental and Analytical Cheaistry 

8.02 ug/g 720 EPA 335.2 
8.0 ug/g 722 EPA 335.1 
51. 5 ug/g 630 EPA 353.2 
7.55 403 EPA 1:)0.1 
( 0.25 ug/9 71900/71890 EPA 24~.1 

1.0 _gIl EPA 9010 1.0 Igi 
1.0 "gil EPA 9010 1.0 Jogi 
0.01 ag-H/I N/A 
0.1 SU EPA 9040 0.1 SU 
O.OOO:;;;g/l EPA 7470 0.05 .gl 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

THATCHER, BRUCE K. 
DEO 
D~PT. ENVIRON. QUALITY 
HYDROLOGY SECTION 
200S Ii CENTRAL 
PHCENIX, AZ 85004 

State Laboratory 
HUguS t 22, 1988 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Arizona 85007 Saaple Naae: COCHISE 

(602) 255·11.88 . Station: 03 
TYPE OF SAMPLE: SOIL SLUDGE Date Supled: 07126/88 
Custody: Y Tia£ Sa.pled: 
Priority: 3 

PRDCESSIN6: 

Ncte: All sdlples, including chain-ot-custody, Hill be disposed of within 60 days unless 
a 'Sa~e Salple' fors is received by the Che5istry Laboratory. 

X Total Recoverable 
Dissolved (Filtered) 
Leachate/EP Tox 

Other: X 

:ollen ts: 

-- ANALYTICAL RESULTS --

DATE 
.AF. t P.::PORED 

STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIn 
conpOUND RESULT WATERS FOR WATERS SOLIDS FOP. SOL 

--------------------------------------------------------------------------------------------------------------------------------------
:lUl 03122/88 Cyanide, Total 23.0 ug/g 720 EPA 33~.2 1.0 IglI EPA 9010 1.0 ag 

06122/88 Cyanide, Direct ~.O ug/g 722 EPA 335.1 1.0 IglI EPA 9010 1.0 ;;9 
03/22/88 Extractable Nitrate 53.5 ug/g 630 EPA 3S3,2 0.01 5g-NII N/A 
CBI22188 pH B,l 403 EPA 150,1 0.1 SU EPA 90~0 0.1 SU 
08/22/88 Mercury < 0.25 u9 /9 71900/71890 EPA 24S.1 0,00052gl1 EPA 7~70 . (i.05 ag 

~"ed and Approved: 
~5 S. Davis, ~anager 

:e of EnvironRental and Analytical Chelistry 

000077 



ARIZONA DEPARTMENT OF HEALTH SERVICES 
PWS Huab~r: 

State Laboratory 

THATCHER, BRUCE K. 
DEO 
DEPT. ENVIRON. QUALITY 
HYDROL06Y SECTION 
200~ 11 CENTRAL 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Arizona 85007 Siilp 1 e llaae: (602) 255·1188 

TYPE OF SAMPLE: SOIL SLUD6E 
Custody: Y 
Priority: 3 

Station: 
Date Scllpled: 
Tile Sa.pled: 

COCHISE 
O~ 

07/26/88 

PHOENIX, Al 85004 PROCESSIH6: 
X Total RecDv~rable 

1I0te: All salples, including chain-at-custody, Kill be disposed of within bO days unless Dissolved (Filtered) 
a 'Save Sa.ple" tori is received by the Chelistry Laboratory, Leachate/EP Tox 

Other: X 
'ollents: 

-- ANALYTICAL RESULTS --

DATE 
:.AB. REPORTED 

STORET 
NUKBER 

KETHOD FOR DET. LIr.ITS r.ETHOD FOR DET. Llr.l 
COIIPOUND 

!lH2 08/22/88 Cyanide, Total 
OB/22/88 Cyanide, Direct 
OB/22188 Extractable Nitrate 
OB122!BB pH 
OB122/88 lIercury 

:ewed and ApproYed: 
i dS S. Davis, Manager 
.ce of Environ.enlal and Analytical Che,istry 

RESULT WATERS 

l.b3 ug/g 720 EPA 335 . 2 
ND ( 0.05 ug/g 722 EPA 33~.1 
34.0 ug/g b30 EPA 353.2 
B.33 403 EPA 150.1 
( 0.25 ug/g 71900/71890 EPA 245.1 

FOR WATERS SOLIDS fOR SOLI 

1.0 agll EPA 9010 1.0 r.gf 

1.0 Igll EPA 9010 1.0 191 
0.01 Ig-NIJ N/A 
0.1 SU EPA 9040 0.1 SU 
O.OOO~.g/l EPA 700 0.05 '9 1 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 
PIIS Nu,b~r: 

THATCHER, BRU:E K. 
OEQ 
DEPT. ENVIRON. QUALITY 
HYDROL06Y SECTION 
2005 N WITRAl 
PHOENIX, AZ B~004 

State Laboratory 
August 22, 1988 

Jon M. Counts, Dr. P. H., Assistant Director 
]520 West Adams, Phoenix. Arizona 85007 Saaple NOllie: COCHISE 

(602) 255·1] 88 Station: 05 

TYPE OF SA~PLE: SOIL SLU06E Date Saapled: 07/26/88 
Custody: Y Tiae Saapled: 
Priority: 3 

PROCESSIII6: 

Hate: All s.'ples, including chain-at-custody, Kill be disposed ot Nithin 60 days unless 
a ·Save Saaple· fori is received by the Cheaistry Laboratory. 

X Total Recoverable 
Dissolved (Filtered) 
Leach.te/EP Tox 

~ouent5: 

. , 
" ';.1 

Other: X 

- ANALYTICAL RESULTS .:-

DATE 
~AF I REPORTED 

STORET 
NUMBER 

METHOD FOR 
WATERS 

DET. LIMITS' 
FOR WATERS 

METHOD FOR DET. LIMI 
COMPOUND RESULT SOLI OS FOR SOLI 

---------------------------------------------------------------------------------------------------------------------------------------
11413 06122/BB Cyanide, Tolal 

OBIZ2/BB Cyanide, Direc t 
(lBIZ2/BB Extractable Nitrate 
08/22/88 pH 
OB122/88 Kercury 

ieMed and Approved: 
~a; S. Davis, ~anager 

ice of Environlental and HnalyticaI Che,istry 

0.235 ug/g 
NO < 0.05 ug/g 
3.79 ug/g 
8.53 
< 0.25 ug/g 

" 

720 EPA 335.2 1.0 Ig/1 EPA 9010 1.0 Igl 
722 EPA 335.1 1.0 Ig/1 EPA 9010 1.0 'gl 
b30 EPA 353.2 0.01 Ig-N/I N/A 
403 EPA 150.1 0.1 SU EPA 9(l~0 0.1 SU 

71900/7L890 EPA 245.1 0.0005ag/l EPA 700 0.05 ~g l 
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· ARIZONA DEPARTMENT OF HEALTH SERVICES 
PWS )ilJlber: 

State Laboratory August 22, 1988 - -

THATCHER, BRUCE K. 
DEg 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix. Arizona 85007 Saaple Hale: COCHISE 

06 
07126/88 DEPT. ENVIRON. QUALITY 

HYDROLOGY SECTION 
2005 II CENTRAL 
PHOENIX, A1 e500~ 

(602) 255-1188 

TYPE OF SAMPLE I SOIL SLUD6E 
Custody: Y 

Priority: 3 

Note: All salples, including chain-of-custody, will be disposed of within bO days unless 
a 'Save Salple' fori is received by the Chelistry Laboratory. 

Couents: 

-- ANALYTICAL RESULTS --

Station: 
Date Saspled: 
Tile 5upled: 

PRDCESSIN6: 
X Tot. I Recoverable 

Dissolved (Filtered) 
Leach.te/EP Tox 

Other: X 

DATE 
LAB t REPORTED 

STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIMl 
COMPOUND 

!IU4 08/22/88 Cyanide, Total 
OBI22188 CyanidE, Direct 
08122/88 Extractable Nitrate 
08122/B8 pH 
08122188 Mercury 

.ewed and Approved: 
~2S S. Davis, ~anager 

i:e of Environ.ental and Analytical Chelistry 

RESULT WATERS 

0.6B8 ug/g 720 EPA 335.2 
NO < 0.05 u9/9 722 EPA 335.1 
19.7 ug/g 630 EPA 353.2 
B.2 403 EPA 150.1 
< 0.2~ U9 /9 71900/71890 EPA 245.1 

FOR WATERS SDLIDS FOR SOLl 

1.0 IglI EPA 9010 1.0 mg, 
1.0 IglI EPA 9010 1.0 Ag 1 
0.01 19-NII N/A 
0.1 SU EPA 9040 0.1 SU , 
0.0005gg/1 EPA 7470 

I 

0.05 '9 l 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

THATCHER, BRUCE K. 
OED 
DEPT. EXVIRON. QUALITY 
HYDROL06Y SECTION 
2005 X CENTRAL 
PHOEp.rX, AI 85004 

State Laboratory 
Augus t 22, 1988 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Arizona 85007 Sdiple Nale: COCHISE 

(602)255-1188 Station: 07 

TYPE OF SAMPLE: SOIL SLUDSE Dale Sa.pled: 07/26/88 
Custody: Y Tiae Silp!ed: 
Priority: 3 

PROCESSIN6: 

Note: All samples, including chain-of-custody, will be disposed of within bO days unless 
a 'Save Salple' fori is received by the Chelistry Laboratory. 

X Total Recoverable 
Dissolved (Filtered) 
Leachate/EP Tox 

Other: X 
COllen ts: 

.. .... A • 

-- ANALYTICAL RESULTS --

DATE 
_~B I REPORED 

STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIM 
COMPOUND 

:HlS 08122/88 Cyanide, Total 
Oalli/B8 Cyanide, Direct 
08122/88 Extractable Nitrate 
08/22/88 pH 
08122/88 Mercury 

=MEC Gnd Apprevec: 
is S. Davis, Ma~ager 

:e o~ Environsental Gnd A~alytical Chelistry 

RESUL T WATERS 

18.8 ug/g 720 EPA 33S.2 
0.45 ug/g 722 EPA 33S.1 
22.b ug/g 630 EPA 353.2 
8.5 403 EPA 1~0.1 

0.37 ug/g 71900171890 EPA 245.1 

FOR WATERS SOLI DS FOR SOL 

1.0 sogll EPA 9010 1.0 Ig 
1.0 Ilgll EPA 9010 1.0 '9 
0.01 'g-N/I NIA 
0.1 SU EPA 9040 0.1 SU 
O.OOOSlgll EPA 7~70 0.05 Ig 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

TH~TCHER, BRUCE K. 
Dm 
DEPT. EHVIROX. DUALITY 
HYDRDLOGY SECTION 
2005 N CENTRAL 

State Laboratory AU9US t 22, 1988 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Arizona 85007 Salple Nue: 

(602) 255-1188 

TYPE OF SA~PLE: SOIL SLUDGE 
Custody: Y 
Priority: 3 

Station: 
Date Sa.pled: 
Tile Sa.pled: 

COCHISE 
OB 
07126/88 

PHOENIX, Al 85004 PROCESSING: 
I Total Recoverable 

Hate: All saples, including ch.in-ot-custody, Kill be disposed of Mithin 60 days unless Dissolved (Filtered) 
a 'Save Saaple' fora is received by the Cheeistry Laboratory. Leachate/EP Tox 

Other: X 

~ouents: 

.. ...:. A • 

-- ANALYTICAL RESULTS --

DATE 
LAP. I REPORTED 

STORET 
NUIIBER 

METHOD FOR DET. LIMITS METHOD FOR ~E T . LJr.l 
COMPOUND 

lHlb 08/~218B Cyanide, Total 
08122/88 Cyanide, Direct 
08122/88 Extr.~table Nitrate 
08122/88 pH 
08122/88 lIercury 

: e~ed and Approved: 
ia; S. Davis, r.anagei 
:ce of Enyiron~ental and Analytical C~e.istry 

RESULT 

2.96 ug/g 
NO ( 0.05 ug/g 
8.69 ug/g 
8.6 
( 0.25 ug/g 

WATERS FOR WATERS SOLIDS FOR SOL : 

720 EPA 335.2 1.0 Jgll EP A 9010 1. 0 19 · 
722 EPA 335.1 1.0 IglI EPA 9010 1. 0 JIg . 
630 EPA 353.2 0.01 Ig-1111 ilIA 
403 EPA 150.1 0.1 SU EPA 90~0 0.1 SU 

71900/71890 EPA 245.1 O,OO05I:1g/1 EPA 7470 0.05 ~g . 

000082 
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9~ 
,.: n 
, ';" 

~ 
. ' 

S 
< 

TY~E Cf 5~~?~~: SOIL S~U~SE 
~.... ........... 'I 
:..:..;' I.'. ~ , , 

'.- /.; ... -'; 
.. " . ..,.. 1-, .. , . .1,. .~ ,:" ~ 

C~ .... ..... ...... ....": ! ':-

< 
" 
( ~. ~ ~ r" -, L. 

:~ r :;:-7 .. . """ ... ; 

-:~. tl 
! .. '. ' 

... ''')'> , LL 

:-.:.!) 
L~::3 

i ~ 'i :>:!i7~e~ ,; 

... . A ~3~ 2 
cc !;. 335 1 

t.i .~ ~~~ 
~ , \. • •• 1 

~F:~ I ~r: ! • .. ".' 
E?::: 21; :- 1 

5:~tiG::: 

(ec'i; ~ :: 

09 
Date Sa~~l~d: 07/2blEB 
Tii.E SH;le~: 

FfiCiCE55!NG: 

! (! .... ! 1 :p.~ c r, , c, 
: ,'.;' . .,' . 

1 0 I 1 E '::' A ~(!! (: c: ~: . 
f\ (~ 1 ~. ~ -~L' ! " /~ v " 
0 I ~!f EP ~; ~;) ~ ~~; , ' •• L f 

,', ' •• '1 :'. ':'- , i 1 <:=,:. 747(l '.' ...... " . ', ., ro 

000083 

:.. ~ .. 
... .. ..-; 

. ; . .. ... 

~:. : ' 

.. -
.' . 

-" , 
." ~ .' 

. " , 
'. -:' 



ARIZONA DEPARTMENT OF HEALTH SERVICES 

Pic'S HUlbl.'r: 

THATCHER, BRUCE K . . 
liEO 
DEPT . ENVIRON. QUALITY 
HYDROLOGY SECTION 
200~ N CENTRAL 
PHOENIX, AZ B5004 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams. Phoenix . Arizona 85007 
(602) 255·1188 

I\u~ust 26, 1988 

TYPE OF SA~PLE; SOIL SLUDGE 
Custody: Y 

Priori tr; 3 

SaRple Na~e; COCHISE 
Station: 10 
Date Salpled: 07/26/88 
Tile Supled: 

PROCESSIN6: 

ote: All saJples, including chain-at-custody, will be disposed ~f Kithin 60 days unless 

a 'Save Salple' for~ is received by the Chelistry Laboratory. 

X iotal Recoverable 
Dissolved (Filtered) 
Leachate/EP Tax 

Other: X 
"' ''.1 . 

Couer. ts: 

-- ANALYTICAL RESULTS --

DATE 
LAS t REPORTED. 

STORET 
t:UIIBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIMI 

COMPOUND 

HUB OB/22/BB Cyanide, Total 
08/22188 Cyanide, Direct 
08/22/8B Extractable Nitrate 
08122188 pH 
08/22/B8 lIercury 

?viewed and Approved: 
· ~~~s S. Davis. Mdnooer 

RESULT 

2.6~ ug/g 
NO . ( O.O~ ug/g 
30.8 ug/g 
B.46 
0.26 ug/g 

k'ATERS FOR WATERS SOLIDS FOR SOLI 

720 EPA 335.2 1.0 ~9/l EPA 9010 1.0 .. gl 

722 EPA 335.1 1.0 ;gll EPA 9010 1.0 '9 '1 
630 EPA 3~3.2 0.01 ag-NII N/A 

403 EPA 1~0.1 C.l SU EPA 9040 0.1 SU 

71900/71890 EPA 24~ . 1 0.0005;;gl1 EPA 7470 0.C5 ~g 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

PWS liu,ber: 

THATCHER, BRUCE K. 
DEG 
DEPT. ENVIRON. QUALITY 
HYDROLOGY SECTION 
2005 Ii CENTRAL 
PHOENIX, AZ B5004 

State Laboratory 
Jon M. COW1ts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix. Ari7.0na 85 007 
. (602) ~5S·1188 

AU9ust 26, 1988 

TYPE OF SAMPLE: SOIL SLU06E 
Custody: Y 
Priori ty: 3 

Satple Nalle: COCHISE 
Station: 11 
Date Sa'pled: 07/26/88 
Ti"e Sa~illed: 

PROCESSIN6: 

~ote: All salples, including chain-ot-custody, will be disposed of within 60 days unless 
a 'Save Sa~ple' for~ is received by the Cheliislry Laboratory. 

X Total Recoverable 
Dissolved (Filtered) 
Leachate/EP Tax 

Other; X 
COllcnts: 

-- ANALYTICAL RESULTS --

D~TE 

~AB I REPORTED 
STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIr.li 
COtiPOUND RESULT ~ATERS FOR WATERS SOLIDS FOR SOLI! 

.-----------------------------------.---------------------------------------------------------------------------------------------------
lH19 08122188 Cyanide, Total 0.7:.i~ uQ/g 720 EPA 335.2 1.0 ligll EPA 9010 1.0 &g/k 

08122/89 Cyanide, Direct ND .( 0.05 ug/g n2 EPA 335.1 1.0 59 1l EP~ 9010 1.0 liglk 
08122/B8 Extractable Nitrate 27.1 ug/g 630 EPA 353.2 0.01 lag-Nil N/A 
08/22/B9 pH 8.5 403 EPA 1~0.1 0.1 SU EPA 9040 0.1 SU 
03122/BB Mercury ( 0.25 ug/g 71900/71990 EPA 24~.1 O.OO05eg/J EPA 7470 0.05 ~g/k 

e~e~ ~~d Approved: 
?: S. ~ilvi s. r.iiriaOEi 000085 



ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 

PWS Nueber: 
Jon M. Counts, Dr. P. H. , Assistant Director 

1520 West Adams, Phoenix. Arizona 85007 
(602) 255-1188 

August 26, 1988 

THATCHEP., BRUCE K. 
OED 
DEPT. ENVIRON. QUALITY 
HYDROLOGY SECTION 
2005 N CENTRAL 
PHDENIX, AZ 85004 

TYPE OF SA~PLE: SOIL SLUDGE 
Custody: Y 
Priori ty: 3 

late: All sa.ples, including chain-of-custody, will b~ disposed of within 60 days unless 
a 'Save Sa.ple' tor~ is received by the Chesistry Laboratory. 

Couents: 

-- ANALYTICAL RESULTS --

Salple ~a~e: 

Station; 
COCHISE 
12 

Date Sa.pled: 07/26/88 
Tile SaapJed: 

PROCESSIN6: 
X Total Recoverable 

Dissolved (Filtered) 
Leachate/EP Tox 

Other: X 

DATE 
~A6 I REPORTED 

STORET 
tlUt1BER 

~ETHOo FOR oET. LIMITS METHOD FOR D~T . LIM" 
COt1POUND RESULT ~ATERS FOR ~ATERS SOLIDS FOR SOll : 

.--------------------------------------------------------------------------------------------------------------------------------------_. 
11<20 08/22/88 Cyanide, Total 

08/2U88 Cyanide, Direct 
0812V88 Extractable Nitrate 
08/22/88 pH 
08122/88 t1ercury 

i~"ed and Approved: 
~~5 S. Davis, ~anager 

0.855 
ND ,< 0.05 
25.0 
8.5 
< 0.25 

ug/g no EPA 33~.2 
ug/g 722 EPA 335.1 
ug/g 630 EPA 353.2 

403 EPA 150.1 
ug/g 71900/71890 EPA 245.1 

1.0 Ilg/l EPA 9010 1.0 ~g/ ' 

1.0 Mgll EPA 9010 - 1.0 ~g/ ; 

0.01 19-NII N/A 
0.1 SU EPA 90~0 0.1 SU 
O. OOO~hgll EPA 7470 0.05 "gl' 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 

PIIS tiusber: 

THATCHER, BRUCE K. 
D([J 

DEPT. ENVIRON. UUALITY 
HYDROLOGY S~STION 
2005 Ii CENTRAL 
PHOENIX, AZ 85004 

Jon M. COW1tS, Dr. P. H., Assistant Director 
1520 West Adams. Phoenix. Ari:z.ona 85007 

(602) 255-1188 
August 26, 1988 

TYPE Of SAMPLE: SOIL SLUDGE 
Custody: Y 
Priori ty: 3 

Sa'ple Ka5e: COCHISE 
Station: 13 
Date Salpled: 07/26/88 
Tile SaJlpled: 

PReCESSING: 

·,te: All salples, including chain-at-custody, Ifill be disposed of Kithin 60 days unless 
a 'Save Sa.ple' far. is received by the Chegistry Laboratory. 

x Total Recove rable 
Dissolved (Filtered) 
Leach~te/EP Tax 

Couents: 

DATE 
~Ae I REPORT::D COMPOUND 

" ":.' 
P • • • • 

-- ANALYTICAL RESULTS --

RESULT 
STORET 
NUr.BER 

METHOD FOR 
WATERS 

Other: X 

OET. L1KlTS 
FOR WATERS 

METHOD FOR 
SOU OS 

DEl. WilT. 
FOP. SOL! D' 

----------------------------------------------------------------------------------------------------------------------------------------. 
!H21 08/22/88 C)'anide, Total 0.522 ug/g 720 EPA 335.2 1.0 ;eg/l EPA 9010 1. 0 ,.g/b 

08/22/88 Cyanide, Direct 110 .< 0.05 ug/g 722 EPA 335.1 1.0 Jlg/l EPA 9010 1.0 ~qlkc 

08/22188 E.tractable Nitrate 32.8 ug/g 630 EPA 35~ .. 2 O. C1 ;g-NI1 N/A 
08/22/88 pH 8,3 403 EPA 150.1 0.1 SU EPA 9040 0.1 SU 
08122188 Mercury ( 0.25 ug/g 71900/71690 EPA 24 5.1 O.OOO~Bg/l EPA 7UO 0.05 -9 n: ~ 

?M:d ar.~ Approved: 
:~ S. DaYis, r.an3ger 
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ARIZONA DEPABTMENT OF HEALTH SERVICES 

State Laboratory 

PWS Nu.bH: 
Jon M. Counts, Dr. P. H" Assistant Director 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 

August 26) 1988 

THATCHER) BRUCE K. 
OED 
DEPT. ENVIRON. QUALITY 
HYDROL06Y SECTION 
2005 N CENTRAL 
PHOENI~) Al 85004 

TYPE OF SAMPLE: SOIL SLUD6E 
Cus tody: Y 
Priorit)·: 3 

Jte: All sa;ples, including chain-of-custody, will be disposed of within 60 days unless 
a 'Save Sa.ple' forI is received by the Che_istry Laboratory. 

Couents: 

.. 
" ";~ s • 

-- ANALYTICAL RESULTS --

Saaple Na~e: COCHISE 
Station: 1~ 

Date SaJpled: 07/26/88 
Tille Saspled: 

PROCESSING: 
I Total Recoverable 

Dissolved (Filtered) 
Lea~hate/EP Tox 

Other: X 

. DATE STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LI~IT 
_~B I REPORTED COMPOUND RESULT WATERS FOR ~ATER5 SOLIDS FOR SOLI 0 

:1~22 08/22/86 Cyanide, Total 1.92 ug/g 720 EPA 335.2 1.0 Igl1 EPA 9010 1.0 ~g/k 

06/22188 Cyanide, Direct 110 < 0.05 ug/g 722 EPA 335.1 1.0 Ig/l EPA 9010 1.0 ~g/~ 

OB122/88 Extractable Nitrate 7.04 ug/g 630 EPA 353.2 0.01 Eg-HII NIA 
08122188 pH 8.7 403 EPA l~C.l 0.1 SU EPA 9040 0.1 SU 
OB/22188 lIercury 0.25 ug/g 71900/71890 EPA 24~.1 O.OOO5EglI EPA 7470 O.O~ IgH 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 

PIIS Nusber: 
Jon M. Counts. Dr. P. H .• Assistant Director . 

1520 West Adams. Phoenix, Arizona 85007 

THATCHER, BRUCE K. 
DEG 
DEPT. ENVIRON. QUALITY 
HYDROLOGY SECTIOH 
2005 N CENTRAL 
PHOENIX, AI 8S00~ 

(602) 255·1188 

TYPE OF SA~PLE: SOIL SLUD6E 
Custody: Y 
Priority: 3 

1ote: All sa!ples, including chain-at-custody, Hill be disposed ot within 60 days unless 
a 'Save Salple' fori is received by the CheGlstry Laboratory. 

Couents: 

-- ANALYTICAL RESULTS --

Sa'ple Haae: COCHISE 
Stalion: 15 
Date Salpled: 07/26/88 
Ti~e Sa~pled: 

PROCESSING: 
X Total Recoverable 

Dissolved (Filtered) 
Leachate/EP 10x 

Other: X 

DATE 
LAB I REPORTED 

STORET 
NUMBER 

METHOD FOR ·DET. LIMITS METHOD FOR DEi. LI~ 
COMPOUND 

!H23 08/22/88 Cyanide, Total 
08/22188 Cyanide, Direct 
08/22/88 Extractable Nitrate 
08/22/88 pH 
OBI2Z188 Mercury 

ieNEd .and Approved: 
'2s .S. :Davis , ~a~ag~r 

1.31 
ND.( 0.05 
20.8 
8.4 
o.n 

RESULT IIATERS 

ug/g 720 EPA 335.2 
ug/g 722 EPA 335.1 
ug/g 630 EPA 353.2 

403 EPA 15C .1 
ug/g 71900/71890 EPA 24~.1 

FOR PlATERS SOLI OS FOR SOL 

1.0 ~gll EPA 9010 1.0 19 . 
1.0 egll EPA 9010 1. 0 tg. 
C.01 Jig-Nil N/A 
0.1 SU EPA 9040 0. 1 SU 
O. 0OO5~9!1 EPA 7470 O. CS ,g . 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 

PWS NUlber: 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 

THATCHER, BRUCE K, 
OEO 
DEPT. EHV1RO~. DUALITY 
HYDROL06Y SECTIOH 
2005 1/ CEHTRAL 
PHOENIX, AI 85004 

TYPE OF SAMPLE: SOIL SLUDGE 
Custody: Y 
Priority: 3 

Sote: All salples, including chain-of-custodr, Kill be disposed of Kithin 60 days unless 

a 'Save Sa.ple' 10rl is received by the Che~istry Laboratory. 

Couents: 
.. .. ·.1 

-- ANALYTICAL RESULTS --

Sa~ple Na~e: COCHISE 
Station: 16 

D.te Sa'pled: 07/26/88 
Ti~e Sa.pled: 

PROCESSING: 
X Total Recoverable 

Dissolved (Filtered) 
Leachate/EP Tox 

Other: X 

DATE 
LAB t REPORTED 

STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DET. LIMI 

CO~POUND 

1924 OBI22/8B Cyanide, lolal 
08/22/88 Cyanide, Direct 
081n/B9 Extr.rtable Nitr.te 
08122/88 pH 
08122/B8 Mercury 

ieNec and Approved: 
· ~s S. ~avis. "an~ger 

RESULT 

0.238 ug/g 
NO ( 0.05 ug/g 
2~:O ug/g 
8.5 
( 0.25 ug/g 

~ATERS FOR ~ATERS SOLIDS FOR SOLI 

720 EPA 335.2 1.0 ;gll EPA 9010 1.0 IIgl 

722 EPA 335.1 1.0 IglI EPA 9010 1.0 tgl 

630 EPA 353.2 0.01 19-1111 lilA 

403 EPA 150.1 0.1 SU EPA 9040 0.1 SU 

71900/71890 EPA 24~.1 O. OOO~;;g 11. EPA 7~70 0.05 ;9 1 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 

PIIS NUlber: 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix, Ari1.Ona 85007 
(602) 255·1188 

Augus t 2b.. 1988 

THATCHER, BRUCE K. 
DEO 
DEPT. ENVIRON. QUALITY 
HYDRDLOGY SECTION 
2005 N CENTRAL 
'PHOENIX , AZ 85004 

TYPE OF S~MPLE: SOIL SLUDGE 
Custody: Y 
Priori ty: 3 

lote: All sa~ples, including chain-of-custody, will be disposed of within 60 days unless 

a 'Save Salple' for. is received by the Che~istry Laboratory. 

" "': .1 . 

Couents: 

-- ANALYTICAL RESULTS --

Salple Nale : COCHISE 
Station: 17 
Date Saapled: 07/26/88 
Ti .. e Sa;pled: 

PROCESSIN6: 
X Tota l Recoverable 

Dissolved (Filtered) 
Lea;:hate/EP Tox 

Other: X 

DATE 
LAB. REPORTED 

STORET 
NUMBER 

METHOD FOR DET. LIMITS METHOD FOR DEi. LIMI' 

COMPOUND 

!1425 08/22/88 Cyanide, Total 
08121188 Cyanide, Direct 
08/22/88 Extractable Nitrate 
08122188 pH 
08/22/88 Mercury 

' ie~ed and Approved: 
' ~~5 S. 'Davis. ~i~ager 

RESULT 

1.16 UQ / 9 
NO ( 0.05 u9/9 
35.6 ug/g 

8.4 
0.31 u9/9 

~ATERS FOR ~ATERS S8LIDS FOR SOL I! 

720 EPA 335.2 1.0 ;9 11 EPA 901 0 1. 0 ~On 

712 EPA 335.1 1.0 iigll EPA 9010 1. 0 '9/~ 

630 EPA 353.2 0.01 ~ g-N !l lil A 

403 EPA 150 .1 0.1 SU EP~ 90 40 0.1 SU 

71900/71890 EPA 245.1 O. OOO~"911 EPA 7470 0.05 fg ll 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

THATCHER, BRUCE K. 
DEO 
DEPT. ENVIRON. QUALITY 
HYDROLOGY SECTION 
200~ N CENTRAL 
PHO~NII, AZ 85004 

State Laboratory August 22! 1988 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams. Phoenix. Arizona 85007 Sillple Nale: 

. Station: (602) 255-1188 

TYPE OF SAMPLE: WATER 
Custody: Y 
Priority: 3 

Date Sa.pled: 
Tile Salpled: 

PROCESSING: 

COCHISE 
18 
07126188 

kote: All salples, including chain-of-custody, will be disposed of within 60 days unless 
a 'Save Salple' for; is received by the Che;istry Laboratory. 

X Total Recoverable 
Dissolved (Filtered) 
Leachate/EP Tox 

:ouents: 

DATE 
_~;. I REPORTED COMPOUND 

:!426 09/22/88 Cyanide, Total 
08/22/88 Cy~nide, Direct 
06/22/88 ~itrite/Nitrate Total 
08/22/88. Mercury 

" S. D~vis, r.aOlagEr 
: ~ 01 EnvirOOl'ental and Analytical Cheaistry 

0.082 
ND ( O.O~ 
( 0.10 
0.0008 

Other: X 

-- ANALYTICAL RESULTS --

RESULT 

ug/;J 
ug/ll 
ug/il 
ug/.l 

STOREi 
NUMBER 

KETHOD FOR DET. LIKITS 
WATERS FOR WATERS 

720 EPA 335.2 
722 EPA 335.1 
630 EPA 353.2 

71900/71890 EPA 2~5.1 

1.0 _9/1 
1. 0 IIgll 
0.01 .g-IUl 
O.(IOO~iigll 

METHOD FOR 
SOLIDS 

EPA 9010 
EPA 9010 
NIA 
EPA 71,70 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 
PWS NU5ber: 

THATCHER, BRUCE K. 
OEQ 
DEPT. ENVIRON. QUALITY 
HYDROLOGY SECTION 
2005 N CENTRAL 
PHOENIX, AI B~004 

State Laboratory 
ALigust :n, 198 8 

Jon M. Counts, Dr. P. H., Assistant Director 
]520 West Adams, Phoenix, Ariz.ona 85007 Saaple Nue: 

(602) 255·1 J88 Station: 
TYPE OF SAMPLE: WATER Date Sa.pled: 
Custody: Y Tile Salpled: 
Priori ty: 3 

PROCESSIN6: 

COCHISE 
19 
07126/P!d 

Hole: All sasples, including chain-at-custody, "ill be disposed of within 60 days unless 
a 'Savp Sa.ple' for. is received by the Che.istry Laboratory. 

X Tolal Recoverable 
Dissolved (Filtered) 
Leachate/EP Tox 

Other; I 
ollents: 

DATE 
j,; I REPORTED COMPOUND 

.. . ,' 
" ~. " 

-- ANALYTICAL RESULTS --

RESULT 
STORET 
NUMBER 

METHOD FOR 
WATERS 

DET. LIr.ITS 
FOR WATERS 

METHOD FOR 
SOLIDS 

DET. LIMIT 
FOR SOLID 

----------------------------------------------------------------------------------------------------------------------------------------
!H27 08/22/8B Cyanide, Total O.l1B ughil 720 EPA 335 .2 1.0 .gll EPA 9010 1.0 'g/k 

08/22/BB Cyanide, Direct N!) ( O . O~ uglill 722 EPA 335.1 1.0 'g/l EPA 9010 1.0 ,g/~ 

OB122/BB Nitrite/Ni trate Total ( O.lQ ug/ml 630 EPA 353 .2 0.01 Ig-NIl lil A 

08122/88 Mercury 0.0012 ug /J: 1 71900/71890 EPA 2~~.1 0.00031:9/1 EPA 7470 0.03 .glk 

~K~d and Approved: 
d5 S. Davis, r.anager 
:E cf EnvironaentDI and Analytical Chelistry 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 
Pic'S kuaber: 

State Laboratory August 22, 1988 

THATCHER! BRUCE K. 
DEO 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Ari1.Ona 85007 Salple Nale: COCHISE 

20 
07/26/88 DEPT. ENVIRON. DUALITY 

HYDROLOGY SECTION 
2005 N CENTRAL 
PHOENIX, AZ 85004 

(602) 255-1188 

TYPE OF SAMPLE: WATER 
Custody: Y 
Priority: 3 

Note: All sasples, including chain-at-custody, will be disposed of wilhin 60 days unless 
a 'Sav~ Salple' for. is received by the Che.istry Laboratory. 

uents: 

-- ANALYTICAL RESULTS --

Station: 
Dale Supled: 
Tile Sa.pled: 

PROCESSING: 
X Total Recoverable 

Dissolved (Filtered) 
Leachate/EP Tox 

Other: X 

DATE 
_4~ I REPORTED 

STORET 
NUI1BER 

I1ETHOD FOR DET. LII1ITS METHOD FOR DET. LIMITS 
COMPOUND RESULT WATERS FOR WATERS SOLIDS FOR SOLIDS 

.----------------------------------------------------------------------------------------------------------------------------------------
l·m 08122/88 Cyanide, Total { 0.05 ug/g 720 EPA 335.2 1.0 119/1 EPA 9010 1.0 Ig/kg 

08/22/88 Cyanide, Direct ND ( 0.05 ug/ll 722 EPA 335.1 1.0 Ilg/l EPA 9010 1.0 Ig/~g 

08122/88 Nitrite/Nitrate Total ( 0.10 ug/g 630 EPA 353.2 0.01 Ig-HII H/A 
OB/n/BB Mercury ( 0.0005 ug/Il 71900/71B90 EPA 2~5.1 0.0005;g/1 EPA 7~70 0.05 'g/kg 

~ed and Approved: 

000094 ; S. Davis, Manager 
! Gf Environlental and An~lytical Chelistry 



f'\H' t. A ,,-UOE: QUe.! 

ARIZONA DEPARTMENT OF JAY I. MOYES 
ATTOR N EY AT LAW 

Rose f'lofford, Governor 
Ronald Miller, Acting Director 

Mr. Jay I. [-1oyes 

MEYER., HENDRICKS, VICTOR 
OSIlORN 8 MALE DON 

A PROFESSIONAL ASSOCIATION 

2700 NORTH THIRC S TF 

SUITE 4000 

PHOENIX, ARIZONA 8= 

tvleyer, Hendricks, Victor 
Suite 4000 

REC'O IAI:Y!:R, HCJ.;U",C"~ 
VICTOR, OSDORN & MALEOON 

2700 North Third Street 
PhoenLx, Arizona 85004 

~ar Mr. tvioyes: 

Re: PBR Minerals, Inco~rated 
Groundwater Quality Protection 
Permit No. G-0019-02T - Site Closure Plan 

The closure plun for the above referenced facility has been received and revie1M3d 
by the Water Permits Unit and the State Permits Hydrology I and we offer the follow
ing comrents. Although overall we feel the area has been adequately excavated, 
results of soil sampling perforrred by the ~partnent reveals several areas of 
elevated total cyanide levels rerrain. Copies of the laboratory results and the 
map showing sample locations are enclosed. We are having the lab reanalyze samples 
from locations 02 and 10. Sample 10 is from the pregnant solution pond. The result 
from that location indicated a level of total cyanide of 2.65 mgjkg, just over the 
cleanup limit, which is why \\e are proceeding with reanalysis. It appears that 
additional excavation and treatnent of the other "hot spot" areas must occur. 

In order to substantiate the contention that the contami nation in TEl well #2 has 
been contained through pumping, we feel ·the following tasks must be perforrred: 

- Pump test of \\ell #2. 
- Collect and tabulate pumping records of \\ell if2 

during the period of known contamination inclucbng pumping 
rate ( s) and periods of down tiDe. 

- Construction of a water table elevation map. 
- Collection of a water sample from the open mine shaft 

underlying the pregnant solution pond, if possible. 

The Hydrology Unit recomrends pumping TEl #2, rreasuring drav.tiown and recovery in 
\\ells #1, #2 and possibly the exposed mine shaft. Data collect;:ed in 1M311s #1 and 
#2 could be used to calculate aquifer pararreters. \'lith this inforrration, the water 
table elevation rnap, and an average purrping rate for well lf2 during its operation, 
an estimate can be I'llCide of the capture zone. They note that with only one obser
vation well, \\e will be forced to assurre that the aquifer is homogeneous and 
isotropic even though these assurrptions are likely in error as the nature of the 
aquifer porosity has been described as fractures and solution cav ities. 

Thl' J)t'f){lfIlI/l'lI! vi EI/I'iromlll'lIIal Qualil), is /III f~'lfl/{/I O!'IJOrtllllilY Aj/lrll/a/il'l! Anivll Emp/()yrr 

Central Palm Plaza Building 2005 North Central Avenue 
," " 

Phoenix, Arizona 85004 
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;.1r. Jo.y I. j\1oyes 
Rc: P8R Minerals, Inc. 
Page 2 
September 29, 1988 

If a water sample can be obtained from the exposed ntine shaft, it should be analyzed 
for total cyanide, free cyanide, trace metals (including mercury), rrajor cations, 
major anions and nitrate-nitrogen. 

It is also recomrended that quarterly post-closur:-e monitoring should be conducted 
for five years in TEl ~lls #1 and 412 and the City of Tombstone ~ll #1-
Constituents to be analyzed should include total cyanide, free cyanide, nitrate
nitrogen and mercury. 

Hydrology cautions if the groundwater elevation rrap indicates that v;ells #1 and 
#2 are not adequate," for post-closure monitoring, an additional dmmgradient 
rronitoring ~ll ma.y need to be installed. This rray also be the case if the calcu
lated capture zone of v..ell tt2 is small. It is further recorrrrended that if 
necessary, it be placed down gradient of 1t.Blls #1 and #2 based on groundwater 
velocity considerations ,·,hich include the hydraulic conductivity dreived from the 
pump test, the hydraulic gradient derived from the water table elevation map, 
regional fracture trends and the time since the start of Cohise Silver's operation. 
However an indicated large capture zone for "!'-vell 412 rray negate the need for an 
additional downgradient rronitor well. 

Please develop and provide a time schedule for performing these tasks within 30 
days of the date of this letter. If you have any questions concerning this matter, 
feel free to call me at 257-2270 or Bruce Thatcher in the Hydrology Section at 
257-2142. 

RK:mls 

cc: Perry Nixon 
Nancy Jamison 
Jar.es Maston 
Bruce Thatcher 

Sincerely, 

~y~ 
Roger Kennett 
Water Permits Unit 
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February 23, 1989 

Mr. Joe Perotti 

PBR MINERALS, INC. 
P.O. BOX 370 

TOMBSTONE, ARIZONA 85638 
(602) 457-2282 

FAX (602) 457-3020 

Director of Public Works 
CITY OF TOMBSTONE .'.' 
P.O. Box 323 

" "':.1 

Tombstone, Arizona 85638 

Dear Joe: 

Please find enclosed test results from Smith & Smith 
Consultants. We received these results today and are 
forwarding copies to you. 

Should you have any questions, please feel free to 
contact Mr. Gary Lindroos at the number listed above. 

Sincerely, 

PBR MINERAL~, INC. 

/0 ;- ((/ ; '/! (' f\?J J)I {'l~ (~ -//.~\ 
Carolyne RJirez I , ~ 
Office Manager 
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: ~hATE a r r..~{ I ZONA 
r · 

: c:; GROUNDWATE'tt~~UAL tTY PROTECTION PERMIT 
': i \ . . i {~ll' t ' 

' . . , I: ' 
: ' !: ' I 

Part 1. 

.. ' 
, 

.' ;i ./ 
'" 

: 1.; :1 

AUTHORIZ/\TlON FOR FACIU TV OPF.RATlON SUCH THPIT GROUtIUWl\T[R QUflLI'1 Y 
OF THE STATE OF A~JtbNr IS NOT ADVERSELY IMPACTED. 

Inc Clm p 1 i il n c e w; t h the p: v " i s i () n 5 0 fA. R . S. 36- 18 51 ~!:. ~~.1; 
A.C.R.R. Title 9, Chapter 20, Article 2; A.C.R.R. Title 9, Chapter 
21, Ar~tcle 2; and conditions set forth in this permit: 

.. ,,;. K • 

Facility Name: 

Coc~ise Silver Mines, Inc. 
4831 N. 42nd Avenue 
Phoenix, Arizona 85019 

Frank Magini 
Cochise Silver Mines, Inc. 

is authorized t.O operate the Coch ·ise Silver Mine facilH.Y 10cate'.l 
. 1/4 mile south of Highway 80 in Tombstone, Arizona in 
Cochise County over groundwaters of the Upper San Pedro Ua sin in 

, Township 20 South; Range 22 East; Section 12, SW 1/4, SW l / ~ 
Gila and Salt ~iver Ba5f! l.ine anJ Meridian. 

1ffP'/.i 
This permit . shall become effective on this I day of 
:J.lt~"-'t-!-f!'l_, and shall be valid for onen) year p;' r)'/ i ded 
tlla t the f(:'r.i 1 it~1 is opera ted and nla i nta i ncd pursuan t to t hr; 
specific conditions, general conditions, and information 
documented or referenced in Pa,-ts II, II! and IV of this P{:nnit 
and such that ground~ater quality standards are not vi o l at~ d . 

96.! 
' Signed this i day tif , 19 fl7. 

~-:/ 

,9nli ~-'-----.-... -.-.... -r: r il n k Mag i nl noyd~~~er) Acting Director 
Cochise Silver Mines, Inc . . Arizona Depa r tment of Health 

Sig!'1cd tllis ___ day oJ 
c 1~5. 

Si gW:1 th is 'I ___ day of 

1 Q .... ' 
· .. . .'. 
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" 
Pilrt II. 

1'<1 ye Co 0 I d 

GROUNDWA1ER QUALITY PROTECTION 
PERMIT NQ. G-OOll-02 

SPECIFIC CONDITIONS (R9-20-208.C) 

A. Containment/Disposal Requirement~ 

1. Containment 

a. The permittee is authorized to operate a pilot 
scale slurry leach milling plant for the purpose of 
t rea ti n g so; 1 san d /0 r t ail i n g s con tam ina t. cd Yli t 11 

cyanide. "The faci'lity shall consist of tlie nlJnt 

and an iw~oundment lined with thirty-six (35) mil 

thick HYRalon as described in the referenced 
I"JPOSJ '\ for remedial action, and shall be 

" ' ,1 ' ~, ' constructed in such a manner to allow no discharge 
of solutions to the land surface or subsurface. 
The fac il ity sha 11 bl' surrounded by berms to 
prpvent overland f10w as a result of a lOa-year, 
2il-hour rainfall event from entering the 
facility.; ' All rainfall up to and including the 
100-ye~r. 24-hour event shall be contained in the 

lined imp6undm~nt. 

" ' 

~. The impoundment shall have a leak 
detc-:ti on/coll ect i on system ronstructe'd beneath the 

liner consisting of a laterally transmissive layer 
containirig perforated pipe draining to a collection 

sump. 

c. Soils located at the site of the t.'::--::: o1d ponds 

labeled dverflo~ Pond. Old Spray Pon~, and 
Pregnant :Solution Pond, on the referenced site 

plan, sh~11 be excavateJ and treated on site to 

remove cyanide according to a proposed grid 
system. As the contaminated soils are removed. for 

every two feet of soil removed vertically) samples 

for eac~ 50-foot gride within each afor~mentioned 

pond area shall be taken and analyzed for total 

cyanide, by EPA Method 9010. When it is determined 
that soils have been removed so that no ~vi15 

remaininy within the pond areas contain more than 
0.1 milligrams per kilogram (mg/kg) of total 
cyanide, samples shall be taken at 25-foot grid 

intervals within the pond areas. Soils shnll be 
removed~ntil all samples taken at 25-foot grid 
intervals are found to contain less than 0.1 mg/kg 

of total cyanide. The Department shall be notified 

forty-eight (48) hours prior to beginning 
excavation of the contaminated soils. 

d . ~Io cyanide shall be ildded at any point in the 
~lant. The treated sr ils and any extract ed 
1:(\il ings resultillCl from the process shall be 

conta i n~d ~., the 1 i ncd itnpl1 ,J ndment. 

000099 



GROUNDHATER QUALITY PROTECTlOli 
PERMIT NO . G-OOII-02 

2. Discharge Source Limits 

a. There shall be no discharge of pollutants to the 
v2. .-!~se zone or gl' ()unciwatcr that viol"te the $t.ntc 
of Arizona Grou~dwater Quality Standards (R9-2l-
401, et seq). 

b. fhe treatc~ materials contained in the lined 
impoundment shall not be removed fr6m the 
impoundment until representative samples have been 
taken and analyzed by ErA Method 9010 and show that 
the materiJls contain 0.1 mg/kg or less of total 
cyanide. Sampling and analytical results shall be 
submitted to the Deportment and the Department's 
concurrence must be given prior to the removal of 
t~le.l:rcated matel'ials from the impoundment. 

n. Monit0ring Rerluiremen~~ecord ,r:!: .~ping (R9-20-2151.. 

L -Monitori ng Type and Candi t ions 

a. Leak Detection Monitoring 

'[lie leak co11ection sump ::;pecified in Part 
IT.A.l.b. shall be monitored weekly for the 
presence uf fluid. Any fluid collected shall be 
analyzed by standard field methods for pH and free 
cyanide. A log of th~se results shall be kept at 
th ,~ fa r 1'ity 3.vai1able for inspection by Department 
personnel. Manufacturer's Quality ssurance/Quality 
Control Procedures for instrument operation shall 
be adherpd to f(~r r.ach rm~asur i ng i nstrumen t. 
Calibration shall be performed prior to sample 
analysis and noted on the log along with the 
1nstrUii,ent model numbers. An'y modifications or 
repairs to the instruments shall also be noted on 
tl1~ loy. Any fluic1 collected shall not exceed t\ pH 
of 8.5 or show the presence of free cyanide. 

b. Groundwatel Monitoring 

(1) GroundwatRr quality shall be monitored in 
four (4) wells as designated below and in 
accordance with the associated conditions: 

\ ' 
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GROUNDWATER QUALITY PROTECTION 
PERMIT NO. G-0011-02 

WELL 10 
REGISTRATION NO. 
WELL LOCATION 

EPA MAXIMUM 
SAMPLING ANAL YS I S ' GROUNDW r 

TEI III 
55-086448 
(0-20-22)110DB 

TEl #2 
55-505510 

, ~"' ~.I (D-20-2~) 12CCD 

PARAMETER FREQUENCY 

Cyanide (free) Weekly 
Cyanide (free) Monthly 
Cyanide (Total )Monthly 
Mercury Monthly 
Nitrate (as N) Monthly 
S ta tic 
Waterlevel Monthly 

Cyanide (free) Oa i 1 y 
Cyanide (free) Monthly 
Cyanide (Total )Month1y 

METHOD LH1lT 

335.1 0.20 ill: 

33S.1 0.20 III I 

335.2 0.20 iii : 

245.1 - O. OO? in' 
353.2 10.0 III 

335.1 0.20 m 
335.1 0.20 . 10 

335.2 O.?O m 
Mercury Monthly 245.1 0.002 111 

Nitrate (as N) Monthly 353.2 10 . 0 n1 

Static 
Hater' Leve 1 Monthly 

TEI ff3 CY(lnide (fr2e) Monthly 335.1 0.20 rr. 
55-S16482 Cyanide (frce) * 335.1 .0.20 iH 

(D-20·22)12CCA Cyanide (Total) 1: 335.2 0.20 In 

Mercury * 245.1 0.002 lfi 

Nitrate (as N) * 353.2 lO.O 
Static 
Water Level Monthly 

* See Contingency Requi rernents 
Part. 1I .C. 

C i t.Y 0 f 
Tombstone fJ1 Cyanide ( free) Weekly 335.1 0.20 
55-616498 Cyanide ( fl'ee ) Monthly 335.1 U.20 
(0-20-22) llAOB Cyanide (Total) Monthly 335.2 0.2U 

Mercury Monthly 245.1 '0.002 
Nitrate (as N) Monthly 353.2 n.o 
Static 
Water Level Monthly 

2) Samples shall be taken at the well head. Three times 
the volume of the static water column in each well 
should be pumped immediately prior- to sampling. The 
static water levels in the wells snall be measured and 
recorded prilJr to pumping. I f evacuation resul ts in the 
\'/ell going dry, fCI'ler volumes may be pumped, and iHl 
explanation of the reason for pumping fewer volumes . 
Shilll be i'eported on thG moni tori n9 form . . 

3) A labor-atory ccrti fied by the State of Arizona shall be 
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contact2d for acc~pted si'lmplin9 and preservation 
techniques. All samples, except leak detection ~am p l ~~ 
and field 'f1leasurements for free cyanide, shall be 
analyzed by a laboT'utClry certfied by the Stat.e c,f 
Arizona for the specific parameters. Alist of 
cert.ified 1abor,1\:ories can be obtl'ined frcm the ,I:\OIl:' 
LJboratorY Licensure Office at 255-1188. For resul ts to 
be considered valid t all analytical work shall meet 
quality control standards specified by the ADHS 
laborator~ L; ~ ensure Office. 

1·10n i tori ng Forms 

All monitorin~l results shall be recured and reported Oil 

the Self-r~onit()ring Report Form supplied by ADHS. This 
form shalt be given to hte laboratory performing the 
analysis. The report shall include: 
a. dat~ and time of sampling; 

b. sampler name and affiliation; 

c. well identification; 

d. water ievel measurements; 

e. analytical results presented in milligrams per liter 
(mg/l ) ; 

f. analytical procedures followed for each rarameter; 

g. laboratory chain of custody records. 

3. Reporting Frequency 

For daily and wer'-.ly field monitoring, inc.luding leak 
detection monitoring, the results obtained during , th~ 
pr~vious 3 months shall be summarized for each month and 
submittEd in triplicate in accordance ~ith the schedule 
below. 

For munthl y sa!:1rli ng, mon; tor; ng resul ts obttl i ned dur i ng 
t.he pre 'y i ous j months sha 11 be surr.mar; zeo, comp1 i ed, ,)nd 
submitted in triplicate on forms supplied by J\OHS in 
accordance with the schedule below. 

The re:ults of all m"nitcring required by this permi t 
shall be submitted in such a format as to allow direct 
comparison with the limitations and requirements of this 
permit. All forms shall be sent to the follo':'ling 
address: 

---_ . . _ ....... . --- - .-- --.-~.~.:.~-. -- _ .. _-'- - .- .-~. ---.--.. -- -.. . -
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GROUNDWATER QUALITY PROTECTION 

PERMIT NO. G-OOII-02 

Arizona Department :0 Health Services 

Office of Waste and Water Quality Management 

Compliance Section 
2005 North Centra I Avenue 
Phoenix, Ar~zona 85004 

The following schedule shall be followed in submitting 

monitoring forms: 

Sel f-Mon; tor.; ng Rep~rt Forms for are due bZ 

Jan, '-eb, Mar 
Apr 28 

Apr, Nay, Jun 
Jul 28 

Jul , Au~, Sep Oc t 28 

Oct, Nov, Dec 
Jan 28 

~ ~ ~ ... ~. A 

C. _~_~lJ:i!!.~£L R"equi remen_~~ (R9- 20-206. D...=1.~1 

1. TEl Hen iJ3 sh?ll b,:! field checked monthly for fi"ee 

cyanid8 as indicted in Part II.B.l.b of ~he permi t. If 

~ree ~yanide i~ detected, ~ sample shijl1 be taken and 

analyzed by a certified laboratory for the parameters 

listed in the above referenced groundwater monitoring 

section, by the listed methods. If the laboratory 

results con f1 rm the pre,encc of cyani de, the Department 

shall be notified within 72 hours; then the well shall 

be field checked weekly for free cyanide and analyzed 

m~nthly by a certified laboratory for free cyanide 

(usin~ EPA Method 335.1), total cyanide (using EPA 

Method 335.2), mercury (using EPA Metod 245.1), and 

nitrate expressed as N (using EPA Method 353.3). 

2. Should any fluid collected in the leak detection sUlnp 

exceed the limits of section B.1.a., the permittee sbrtll 

cont.act: tl'" Water Permits/U.S.T. Compliance Unit witllin 

72 hOllr$ of di scoveri ng the exceedc;ncr., and detenni ne 

the action (s) necessary to mitigate the problem. 

D. .Compl iane!;. Schedule (R9-20-219t 

1. No later than thirty (30) days prior to the e~piratio~ 

date of this permit, or cessation of clean up 

activitie!;, the permitl:.ee shall submit a plan to tile 

Depilrt~lIent for closure of the site as indicated on ttH~ 

site plan contained in the referenced documents. This 

closure pl an sha 11 descri be, at a mi nimum, the 

following: 

a. Methods whereby equi pille.n t sha 11 be deconl:ami nJ trd, 

disassc~bled, or removed from the site; 

n. Method:. whE'reDY ?ny cIlld all furth ·-r migration 

of cyanide and other pollut ~ nts, either to the 

subsurface or via surf~ce runoff or airborne dust 
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PERMIT NO. G-OOII-02 

from the site shall be eliminated; 

c. The proposed disposition of all reagents remaining 

at the site; 

d. A schedule for implementaion fo all required 

ae ti o~!>, . 

'ii, 
,Following apprJval of a site closure plan by the 
Department~' site closure act;vites shall be conducted : 

in accordance ",Ii th the schedul e conta i ned in the fi na 1 , 
approved closure plan. ' 

.. - - ... - -~.-. -- . - . ... . -_._---- -
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Port III. 

PERMIT NO. G-OOII-02 

REFERENCES: PERTINENT INFORMATION 

f,. Referenc~s 

The i;e~'m~ and conditions set fo:'th in this permit hClve heen 
developed based up0n the information contained in the followinU: 

1. Groundwater Field Inspection Form(s) dated ____ . ___ . __ _ 

__ M_aLl? ,~1..::..9~86=--___________ . __ .. _____ _ 

2. Notice of Disposal dated _AuJlust 72.-1.986 . _______ .. ___ ._-._ 

3. Groundwater Impact Revi ew dated __ Septe!f1b~r..l~~_86 __ 

4. Plan Review File Number 

Per'mit Application oated -----
6. Groundwater Impact Review dated -------
7. Ar!lcndments to 2 and 4 da ted Apri 1 28, 1986 & AU1u:; t 8, 198(~ 

.?~r.!..c:.~..E!:.}O z 1 S86 

8. Public Notice ctated December 3, 1986 

9. Publ i c lIeari'19 comments, correspondence let tel's, and any 
additi cnal supplemental information conta i ned i n the 
facility permit file, 

10. Other ------------------------------

B. Facil~ty Infonnatjon 

1. racil ily Contact Per-son. Frilnk t-1"9.!ni or Dustin E,sca~l~.,...._ 
2. Address 4831 North 42nd Avenue & P.O. Bex 158 

_f:.h.oeni x, Ad zona 85~!. 9 Tomstone. Ari zona ___ . ____ _ 

3. Emergency Telephone Number: Business (60f) 242-7315 

.:;,D.,;:.u.=.,s t.:...i;.,,;,n.:....--_l:..:..lo~m~e:..:.. . (602.L~· 57 - 3~Z ~L ____ . 

The Department shal1 b2 notified within 30 duys of u 
ch~nge in the facility contact person. -

4. LandovJncr of Facility S'ite Tomstone Develo_~e~_t~9!J?.2Iati2! 
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C. Definitions 

1. "Abandoned" means permanent cessation of facility 
oreration6 . as determined by the facility ciwner. 
Fac i 1 i ti es . whi ch are. temporari 1 y shut dOI,(1l are no t 
considered' abandoned within the context of these 
regulations. 

2. "Activity" .means any human activity including 
institutioi)al. commercial, manufacturillg, extraction, 
agr ·icultural. or residential land use which m"lyinvolvc 
disposal of wastes or pollutants which may result in 
pol1uti~n of groundwaters of the State. 

3. "Adverse impact upon grQundwater quality" means any 
measurable c.:hangQ to the physical> chemical or 
biological character of groundwater caused by addi Lion 

" , ;. ~ 

' ''. ' 0 f po1l .util.i1ts or wastes. 

4. "App r oved ll or "aPPl'ova-!J: lileans approved in writing by 
.the Di rector, 

, 
5. "Aq~ifer" means a geologic unit tha t contains saturated 

pcrnicable material ~o yield usable (drinking water, 
agriculture, industry, etc.) quantities of water to a ' 
\'/ell or spri n9. 

6. IIC()mr')site sample" mean:; a combination of 4 individu i!l 
portions obtained at equal tirne intervals for 1 hour. 
The volume of each individual portion shall be directly 
proportiol ..... l to the discharge flow rate at the time of 
sampling • . The sampling period shall cO,incide \'lith thr 
perio~ of ~aximum discharge flow. 

7. "D2partment" means the Arizona Department of Health 
(' . 
.)erV1C~S. 

B. "Director" means the Director of the Arizona Department 
of Health Services or his duly authorized 
representati '/e. 

9. "Discharge" means the addition, spilling, le~king, 
pumping, pouring. pmitting or dumping of any polliltilnt 
into waters of the State fl'om any point source. 

10. "Discharge ~mpact Area ll means the potential areal 
ext~nt of waste or pollutant migration, as projected on 
the land surface, as a l'esult of a discharge or disposal 
from a fae i1 Hy. 

11. "Di 5Cf'et.e sampl ,;" rneans any i ndi vi dua 1 sampl e 
collected in less than 15 minutes. 
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PERMIT NO. G-OOII-02 

"Disposal" me:ans the clischarf]e, depCJsit, 'r/cll 
inj€>ction, dVmIJiny. spilling, 1~akin9, or placing of any 
wast.e:: or polluLanls into or on any land or water such 
that groundl"ater is or mily be affc(:ted. for the 
purposes of this Article, irrigation with effluent fram 
il waste~{Utel' treatment facility ;5 uisposal if the 
application rate exceeds that amount necessary to 
satisfy tIi'" con'O'lmptive use and leaching requirements of 
the crop or landscaping being irrigated. 

"Di:posal system" mean~ a system for disposing of 
WJstcs e -i tht~r by sllrfac:e or under'ground rncthclds a .. rj 
includes sewerage systems, treatment works, dispnsal 
wells and other systems. 

14. "Facility" me~"~ Hny system or activity in which or 
. " ,.~ .• by which disposal occurs or has occurred on either i) 

. continuous or 1ntermittent b~sis. 

15. "Flow rate" means the volume per unit time given to 
.the flo'rl of fluir:ls. 

]6. "Geologic unit" means a geologic formation, group 
of formations, or part of a format -ion. 

17. "Groundwater~ means water under the surface of the 
earth regardless of the geologic structure in which it . 
1s standing or moving. Groundwater does not include 
water flowing in underground streams with a~certainable 
h~ds dnd banks. 

18. "Groundv'/dtet Qual it)' Standards" me(lns the standards 
in A.C.R.R. R9-21·403. 

19. "Haz~rdous wdste" me:ns a waste as defined by the 
Federal Resource Conser~ation and Recovery Act (P.~. 91-
580). -

20. "Hydraulic conductivity" means a measure of the 
capability of a geologic un'it to transmit a fluid. 

21. tllndividua1 disposal system" means a device or 
system for the treatment or disposal of sewage from a 
single housing unit or equivalent. 

22. IIMaximum Disposi1~ Limit (MOL)" means the maximum 
permissible level for a contaminant in an effluent 
stream. 

23. "MilximL''i Groundwater Limit (MGL)" means the maximum 
permissible level for a contaminant in water. 
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PERMIT NO. G-OOII-02 

24. "t'lodification" meanS:l change in the location, 
volume, ~onstituentl~) or constituent concentration(s) 
o f il dis po sal .. hie his des c rib e din the r e rm i tis sue d 
pursuant to R9-20-20B. 

25. "0pei ator" mean:; any person who makes management 
decisions regarding facility operations. 

26. "Owner" m~ans any person holding legal or equitable 
title in any real property subject to these regul~lions. 

27. "Pcr~it" means a rule, certificate, letter, or any 
other document issued by the Director authorizing and 
conditi on; ng the di scharge of any poll utant to 
groundwater from ~~y point source or disposal of wastes 
from any disposal system identified in A.R.S. Sec. 36-

' ~. ' .".' 136. G.B. 

28. "Pollute" means to cause pollution. 

29. '''Regulations li means A.C.R.R. Title 9, Chapter 20, 
Article 2, requirements for facilities affecting 
groundwater quality. 

30. "Schedule Qf compliance" or "compliance schedul~" 
means (l written document i~sued by the Director wlliel) 
identifies requirements and times for compliance with 
either or both the water quality standards in A.C.R.R. 
Title 9, Chapter 21 or the permit regulations in 
A.C.R.R. Title 9, Chapter 20. 

31. "Sewage" means wastes from toilets, baths, sinks, 
lavatories, lilundries and other plumbing fixtures in 
residences, and wastes frorll institutions, commercial 
building:;~ mob!le hon1P's and other places of humilrJ 
habitatiC!i1, employmf;;:1t or recr~ation which ;H'~ :;imilar 
in content to r~sidential wastes. 

32. "Site" means the urea \'/hen~ any fac il ity is 
physically located or an activity is conducted, 
including adjacent land us(~d in connection with the 
fac i1 ity. 

31. "Treatment I~orks" means any plant or other works used 
for the purpose of treating, stabilizing, or holding 
wastes. 

34. "Vadose zone" means the zone between the land surface 
and the prinCiple zone of 5aturation. 
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Pad [V, GEN[nAL CONDITIONS: RESrONSIBILITIES 

1. Permits sh«n b~ \fal id for the expected operat.ionall i fe 
of the facility under the ownership as set forth in thr 
permit unless utherwise limited by Federal or Statp 
statute 0rtrensferred pursuant to R9-20-221.C. 

2. A permit may be modified or terminated pursuant to RQ-
20-·221. 

3. The owner Qj" oper'l1 t or of the fadl i ty m~y request th~t il 

permit be issued for a duration that is less than the 
full r1lowable term. 

Ilo Permit Rights (R9-20-~ 

2. 

-

A permit d02S not convey any property or water right, of 
any sort, or any exclusive privilege. 

A permit does not authorize any injury to persons or 
property or invasion of other private rights, or any 
infringement of Federal, State, or local laws or 
regulations. 

C. MOlli tor i n9 Regui rements; Record Keepi nuR9-20-21~1 

.-- ---- . . 

1. The permittee shall implement and maintain an l.lppr()ved 
monitoring syst~m if required as a condition of a 
permit. 

a. The ~ermittee shall install, use and maintain all 
monitoring equipment in acceptable condition or 
provide alternate m!!thods approved by thp. 
Department. 

h. The permittee is required to . conduct monitoring of 
a type and frequ~ncy sufficient to yield data which 
are representative of the monitored activity. 

2. Tile permittee shall retain records or have access to all 
monitoring inform~tion, for a period of at least - three 
(3) year5 from the date of the sample., or meaSUt'ement. 
l~is period may be extended by wri tten request of the 
Depar'tment CIt any time. Copics of t'ecords s}Flll be 
fu"ni~,he;,; to the Department upon written l~equest. 

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

1) tile date, time, exact p1ace, and name () f 

individual (5) who performed the sampling or 
measuring; 
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2) the date(s) of, and name(s) of the indivi~uul. 
who performed the analyses; and 

3) the analytical techniques or methods IJsed to 
perform the analyses. 

b. t'j,;,l 'l loring results shal1 be reported aL intervals , 
specified in the permit. 

~. Calcul~tions which require the averaging of 
measurew ~ nts shall utilize an arithmetic mean 
unl ess a ('a!1 bf: demonstrated by th:: rermi tt 2e l. i1at 
another method would more accur~tely des cribe or be 
representative of the monitored activity. 

3. Infonnation submitted as a r~sult of any well bori~g 
shall include a complete driller's log and drawings 
showing details of the well's construction. If 

'r,," "'infoT1natjon must be su~:nitted more than once For the 
same well I then subsequent submittals shall note that 

"the driller's log and construction drawings have alre~dy 
been submitted and the date of the initial submittal 
shall be documented. 

D. Repotting Requirements (R9-20-21~1 

1. The perm; ttee shall gi ve ni nety (90) days wri tten 
advance notice to the Depilrtment of any modification tG 
the facility which is not described in the approved 
Notice of Disposal or permit application. 

2. The permittee shall notify the Department within seventy 
two (72) hours of becomi ng aware of any permit 
violation. The Department may require the pernlittee to 
submit a writtRn report within thirty (30) days 
documenting the following: 

a. A descri pti Oll of the noncompl i ance 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 continue if it has not been completely 
cerrected; 

c. Action ,taken or planned to reduce, eliminate, and 
prevpnt reoccurrence of the noncompliance: If 
applicable, ~qch action shall be in accordance witl? 
an approved contingency plan; 

d. ~\onitorj n9 or other i nfOrll1d t ion wlli eh i ndi Cd tes 
that any waste or pollutant may cause an . 
endangerment to an aquifer; 
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e. Noncomplianc" wi th a permit condition, or 

rnal fUliction of the dispo$." l system which mil Y ca use: 

fluid miqrJtion into or b2twcen a4uifers. 

3. Th2 Department shil.l1 be noti fied i n wl"'iting at lea s t Oll l ~ 

hundred eighty (le-O) days pr ior to abandonment of the 

facnity. 

~.. '!he pe}·mit. ~ ee may be required to submit i.l detail ed 

post-clOSure pl an to the Department for approva 'l 

which shall dpscribe what the phYSical conJition of 

the facility will be on the date operations ar e 

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 

imp: ,mented by the permittee includina 

monitoring frequency, type, and loc~tTon 

whi~h will be implemented to ensure post

closure activi ties will not violate 

groundwa t ~r quality standards; 

2) a description of procedures for mai~taining 

~xisting groundwater quality protection 

systems; 

3) a schedule and description of physical 

inspect i ons to be conducted at the facilit.y 

followirlg abandonment; , 

4) a description of future land or water uses 

or both which may be precluded as a result 

of facility abJndonmentj end, 

5) identification of responsibilities for post

elosul'(; cl eanup or remedi al ac ti on i:1 . the 

event of pollution of waters of the St0te. 

E. Site Examination (R9-20-217) 

1. The Department may routinely inspect the facil ity or : il il 

activity used for the g£neration, storage, tre.1tment, 

collection, or disposal of any waste or pollutant, un d 

where records are kept, for the purpose of determining 

complian~e with these regulations or water quality 

standards, or veri Fyi ng i nforma ti on submi tted ina -

Nntice of Disposal, or permit application, or doc umented 

in a permit including any permit conditions . 

2. The Department may: 

a. Obtain samples of wastes or pollutants; 



b. Analyze or cause to be analyzed any samples e ither : 
on site or at another locijtion; 

c. Take photographs of WdS !;e and equi pment processes 
and con~itions at the site; 

d. Inspect and copy any pertinent records, reports, 
i nformati on, 0 1" '1 te!? t resul ts . 

3. Any pertinent inforli1:>tion required by the permit tr,) he 
maintained by the permittee shall be availabl e for on 
site inspection during normal business hours. Split 
samples and copies of photographs will be prov i ded to 
the facility owner or operator if the owner or operator 
requests them at the t.ime the sample(s) is obtained or 
the photograph(~) is taken as the case may be. 

4~"" ·"' lnspecti ons sh.)11 be conducted pursuant to the 
appropriate pro" 'isions of the Arizona Revised Sl?,tutc :; 

.and policies established by the Department. 

F. Proper Operation and Maintenance (R9-20-21St 

The permittee shall at <::11 times maintain in good working 
order and operate properly all treat.ment works installed or 
used for water pollution control and abatement to achieve 
compl i anc:e wi th the terms d.nd condi ti ons of the permi t and 

'~/ater quality standards. If t'el1l1ir'ed by Article 5 cf 
A.C.R.R. Till::: 9, Chapt:>r 20, the permittee shall f' etain the 
services of an operator certified by the Departmen t at the 
level appropriate to the permitted facility. 

G. Permit Condjtions (R9- 20-220) 

1. Duty to ~iiti gate 

The permittee shall take all st~ps to mlnlmlZ~ and 
correct ~ny adverse impact on groundwater quality as 
defined in A.C.R . R. Title 9, Chapters 20 and 21 
resulting from noncompliance with the permit. 

2. Duty to Hearply 

I f a pel'mi ttee h~ s not been is sued a permi t for the 1 i fe 
of ~he f ij cility, a renewal ap plication in the form of an 
amended Notice of Disposal or permit application shall 
be submitted to the D'!partment no less than one hundred 
eighty (180) days prior to expiration of the existing 
permit. 

3. Duty to Comply 

The perm; t t',ee sha 11 cUlnpl y with a 11 terms and cond Hi ons 
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of the permit, and Luke such action as is nl;?ces ~,ary 1.0 
ensure ccmpliance. 

1. Th1S permit may be modified, tran')fer-rcd, rellc'tled, 0 '
revoked for c~use. lhc filing of a request by the 
permittee for a pel'mit action does not stay any cx "isting 
permit condition. 

2. Permit Modificatin~ 

a. Request for modification of a permit may be made by 
the perJllitt~e, thp. Departm(~nt, Or' any u ffr.cted 
pcrse:n and shall i(k~ntify the specific ite:n(s) to 
be considered for modification. 

t;. PulJ1 h: requests for modHication of a permi t. :;hall 
b~ in writing to the Department and Shdll contain 
technical facts or reasons which justify the 
requested changes. The Deparbnent upon receipt of 
the request will notify the permittee, and evaluate 
and deterflii ne whether any request for lOodi fi ca ti 011 

shal1 be granted. 

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

d. O~ly those items considered for modification may be 
changed. and all othel' 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 justifj 
application of permit conditions that arc 
different from or absent in the existing 
permit ; 

2) other information that was not available 
when the existing permit was issued, and 
which justifies application of different 
permit I.onditions; 

3) changes in the regulations or standards upon 
which the p~rmit was based which have bf;!CIl 

made after the permit was issued; 

4) good cause exists for changes in a 
compliance schedule because of conditions 
over which the permittee has little or no 
control, and a change to the permit hy 
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Page n ot ;U 

GROUNDWATER QUALITY PROTECTION 
PERMIT NO. G-OOII-02 

modification is a reasonable remedy; 

5) reason(s) exists for revocation of the 
permit, and the Department detcnnincs that 
modi ficat 'ion is an appropriate method for 
change; and 

6) amendment to an approved ab<lndontnent pl an cr 
cnntingency plan or any other portion of ~n 
approved Notice of Disposal or penni t 
application. 

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

g. The Oepilrtment will publish a notjce of intent 
pursuant to R9-20-223 to modi fy a penni t be fol'e any 
final action is taken. 

h. With the concurrence of th~ permittee, the 
Departmcilt may make minor modifications to 11 permit 
for any of the fall owi ng reasons: 

1) to correct typographical errors; 

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

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

4) to change ~uantities or types of fluids 
discharged which are within the capacity of 
the facil i ty as permi tted, and in the 
judgment of the Department would not 
interfere with the operation of the facility 
or its ability to meet conditions prescribed 
in the permit, and would not change its 
class if ication, if the facility is an 
injection ..... ell; 

5) t.o ellan gc co ns tructi on requ i remen 1:s a ppro\, i~d 
by the Department, provided that any such 
alteration shall ~omply with the 
requirements of these regulation5. 
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rU :J\..: J.U VI 4-.A. 

GROUNDWATER QUALITY PROT[CTIO~ 

PERMIT NO. G-OOII-02 

Permi t TrCl.nsfer 

a. Tili s penni tis trans ferrab 1 e to any person .:I f·tu 

thirty (30) days advance written ~ot.ice to th ,~ 

LJepartment. TLe Department may requ ire 

b. 

mod ifi ca ti on 0 f the perm it to change the nilme. of 
the permit+~e and incorporate any requirem~nts 

which may be necessary to ensure compliance with 
State statutes and regulations. 

The permitL':2 shall notify by registered letter' a 
new owner or operator of a permitted fac i lity of 
tl\l~ exi<;tence of the permit thirty (30) days [-,dor 

to transfer of responsibility. The notice shall 
include a copy of the permit. A copy of the letter 
s"hall be transmi tted to the Derartment. 

c. The new 0\':i181' or operator shall be tesponsible for 

compliance with the permit upon transfer of 
ownership or operation without regard to whether 
sai downer 01" operator has in fact recei ved the 
notice required by R9-20-221.C.2. 

d. Permi t t.ransfet dop,> not absol ve the previ ous 
permit t ee of any liability existing at or before 
thet1me the petmit was transferred. 

4. Permit Revocation 

a. Request for revocation of a permit may he made by 
the penni ttee, Department, or any a ffected person. 

b. Pllb1 ic requests for permit revocation silall be· in 

writing to the Department and shall contain' 
techhical facts or reasons which justify the 
requested action. The Department upon recei pt of 
the request will notify the permittee and evaluate 
the request and determine whether any request for 

revocation should be granted. 

c. Revocation of a permit is initiated when the 
Departmellt issues a notice of intent to revoke il 

penn; t pursuant to R.9-20-223 to the penni ttce and 
may be initiated for the following reasons: 

1) nOllcompl i ance by the permi Uee wi th any 
permit condit i on; 

2) deliberate failure by the pennittee to fully 

Jisclose all relevant facts when app lying 
for il penni t; 
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f'ilge 1') 01' L1 

GROUNDHATER QUAL I TY ;':I~OTEC r j m~ 
PEnMIT NO. G-OOII-02 

il1tc!1tional or deliberilte misrepres ent. u Li ul1 
of any rel evant fac t I\t any time by the ' 
permittee~ 01' 

4) ';f it is determined b.l-' ADHS that the 
permitted activity is causing a violation of 
groundwater quality standards and such 
violation can only be regulated to 
acceptable levels by revoking t.he perm; t. 

If di sposi3l to an aqu i fer caU!ies a cl l2ar, present, 
and immediate danger to the health or wel fare of 
persons, :.he Department may immediate1y suspend a 
permit. Within fourteen (14) days of the 
S IJ S pen s ion, the De p a I" tm e n t s h a 11 iss u e a not ice 0 f 
'intent to revoke the permit. The permit ~hall be: 
cbnsidered revoked thirty (30) days after the 
nOLice of intent is issued by the Department unless 
and until a hearing is requested by the permitt~e 
pursuant to R9-20-222. 

1. Confidentiality of Information (R9-20-224) 

1. An.Y i nforma t i nil s!lbmi tt2rl to or obta i ned by the 
t'1epa r tment pursuant to these I"egulations may be r::lainl'od 
as cOllfidential by the facility o'rlner or opet"atol". A:T1 _Y 
such claim shall be a5sert~d at the time th~ infOl'ln(\t,ion 
;$ submitted or obtained. If no claim is madF.~ at nat 
time, th2 Departw"nt may make the information available 
to the public without further notice. 

2. Claims of confidentiality for the fol1o\'\!ing infonnatiol1 
shall be den 'jed: 

d. The n,'lmF:' and address of any permit a ppl iC ;"\ :lt or 
permi '!"tee; 

b. Infor~ation which deals with the present or futur~ 
Existence, absence, or level of waste(s) or 
pollutant(s) in water. 

3. Criteria for determining confidentiality are: 

a. 1\ confidentiality claim has been mude at the tillie' 
the information was submitted or obtained; 

b. The f~eilitJ' owner or operator has sho\,!r1 that 
r~as~nable measures hdve been taken to protect the 
confidentii.llity of lh c~ infonnation; a'nd inter~ds to 
continue to take such measures; 

c • T h pin form a t ion i s not, iln d has not 0 e en, 
reasonably obtainablr. witholJt the faeil i ty ol'/ner flr 
oprratorls consent; 
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GROUNDWATER QUAUTY Pf\OTECTI Ol j 
PERMIT NO. G-OOII-02 

No statute specifically requires disclosure of tin.' 
infonnatio n; and. 

e. The fac'il ity owner or operator has sho\'/I1 that 
disclosure of the information is likely to cause 
lJarmto it's competitive position; or, the 
infonnation is voluntarily submitted and disclp surc 
would be likely to impair the State's ability to 
o b t ·J inn e c e s ~ a r yin f 0 1111 a t ion i nth e f u t U t' (~ • 

J. Enforcement and .. ~~~l . ..!: ·i ~s (R9:20-225) 

{\ny person who constrlJcts, operates, or maint(). ins a filcility, 
disposal system, or introduces wastes or pollut~nts to waters 
of the State contrary to the provisions of this permit, 

. ~f,alsifies data or infonnation submitted to the Department as 
~ . a result of the requi,~ment5 of this permit, or otherwise 

violotes the provisions of thi~ permit, shall be suhject to 
enforcement and penalties pursuant but not limited to A.R.5. 
35-1864.01. . 
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PART V. 

page L1 01' n 
GROUNDWATER QUALITY PROTlel ION 
PERMIT NO. G-OOII-02 

GROUNDWATER QUALITY STANDARDS 

1\. 

1. Discharges of any pollutants and disposal Qf any wdste s 
shan not impair the uses which have been !nude, an,~ 
bei ng made, or wi 11 be made of groundwa ter for every 
purpose. 

2. Discharges of any pollutilnts and disposal of i}rlY \"I<1stes 
to groundwaters of the State shall not cause a rubli~ 
hefllth hazard. 

., 
~ .. Disposal of any ~'zardous waste, radioactive waste or 

Qther waste shall not cause toxic substances to be 
present in groundwaters of the State in concentrations 
which ~re or may be hazardous to public health or which 
interfere ~ith present and future uses of Lhe 
groundwater. 

4. -Discharges of any pollutants and disposal of an.y wastes 
to groundwaters of t.he State shall not dir'ectly or 
illdirectly c",use violation of surface water quality 
stalldards established pursuant to Article 2 of this 
cha pter. 
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May 5, 1988 

Western Technologies, Inc. 
P.O. Box 21387 
Phoenix, Arizona 85036 

Dear Sirs: 

~MINERAlS, 
INCORPORATED 

Please find enclosed well water samples. Please test the following 
parameters: 

MAJOR IONS: Ca, Mg, Na, K, RC03, C03' CI, S04' TDS, and F 

NITROGEN SERIES: Cyanide (free and total) 

Nitrate 

PRIMARY METALS: As, Ba, Cd, Cr, Pb, Hg, Se, and Ag 

SECONDARY METALS: Cu, Fe, Mn, and Zn 

Thank you for your cooperation in this matter. 

Sincerely, 

_~~4t1_~#J 
Gary ~ Li~~~v . 
Technical Superintendent 

GAL:cr 

. r···-_ .. · ....... ..-.,....,.,·_ .. _ ,_ .... _...--..,.. ... ,,· ~ _.----· ·.,...._l ________________________ _ 

3104 EAST CAMELBACK RD. 
SUITE 603 

PHOENIX, ARIZONA 85016 
PHONE 602/457-2282 000121 



WESTERN 
TECHNOLOGIES 
INC. 

ENT PBR Minerals Inc. 
P.O. Box 370 
Tombstone, AZ 85638 

CLIENT SAMPLE 10 : TEl WeIll 
SAMPLE TYPE _ .... : Water 
SAMPLE SOURCE ... : 

3737 East Broadway Road 
P.O. Box 21387 
Phoenix, Arizona 85036 
(602) 437-3737 

SAMPLED BY ...... : PBR/Lindroos 
SUBMITTED BY .... : PBR/Lindroos 

LABORATORY REPORT 

SAMPLE NO. : 8806489 
INVOICE NO.: 2998W016 
DATE . : 06-09;:l~ _. ____ '" 
REVIEWED BY:~~~ 
PAGE : 1 OF 1 

AUTHORIZED BY: PBR/Personnel 
CLIENT P.O. 

SAMPLE DATE .' 05-05-88 
SUBMITTED ON : 05-06-88 

****************************************************** **************k*** 
* D A T A TAB L E * 
************************************************************************ 

(-----------

Total Arsenic 
Total Barium 
Total Cadmium 
Total Calcium 

PARAMETER --------] 

........................ 

Total 
otal 
otal 

Total 
Total 
Total 
Total 
Total 

Chromium ..................... . 
Copper ....................... . 
Iron ......................... . 
Lead ......................... . 
Magnesium 
Manganese 
Mercury 
Potassium 

· ................... . 
· ................... . 

........................ 
· .......................... .. 

Total Selenium ..................... . 
Total Silver ....................... . 
Total Sodium ....................... . 
Total Zinc ......................... . 
Alkalinity, Total .................. . 
Bicarbonate ........................ . 
Carbonate 
Chloride 
Cyanide, Tota 1 ..................... . 
FI uoride ........................... . 

. Nitrate Nitrogen ................... . 
Sulfate ............................ . 
Total Dissolved Solids ..... _ ....... . 
Cyanide, Free 

(1) Copy to Client 

[- RESULT -] [- UNIT -] 

(0.02 mg/L 
<0.1 mg/L 
<0.005 mg/L 
54. mg/L 
<0.02 mg/L 
<0.05 mg/L 
<0.1 mg/L 
<0.02 mg/L 
15. mg/L 
<0.05 mg/L 
<0.001 mg/L 

4 . mg/L 
<0.01 mg/L 
<0.02 mg/L 
17. mg/L 
<0.05 mg/L 

163. mg/L 
199. mg/L 

<2. mg/L 
12. mg/L 
(0.01 mg/L 
2.0 mg/L 
1.9 mg/L 

26. mg/L 
282. mg/L 

<0.01 mg/L 
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WESTERN 
TECHNOLOGIES 
INC. 

ENT PBR Minerals Inc. 
P.O. Box 370 
Tombstone, AZ 85638 

3737 East Broadway Road 
P.O . Box 21387 
Phoenix, Arizona 85036 
(602) 437-3737 

CLIENT SAMPLE ID : Tombstone City Well #1 
SAMPLE TYPE ..... : Water 
SAMPLE SOURCE ... : 
SAMPLED By ...... : PBR/Lindroos 
SUBMITTED BY .... : PBR/Lindroos 

LABORATORY REPORT 

SAMPLE NO. 
INVOICE NO.: 
DATE 
REVIEWED BY: 
PAGE 

8806488 
2998W016 
06-09-88 
CB~0 

1 OF 1 

AUTHORIZED BY: PBR/Personnel 
CLIENT P.O. 

SAMPLE DATE .' 05-05-88 
SUBMITTED ON : 05-06-88 

************************************************************************ 
* D A TAT A B L E * 
************************************************************************ 

[----------- PARAMETER --------] 

Total 
Total 
Total 
Total 
Total 
otal 
otal 

Total 

Arsenic 
Barium 
Cadmium ....................... 
Ca 1 c i urn ...................... . 
Chromium ..................... . 
Copper ....................... . 
Iron ......................... . 
Lead ......................... . 

Total Magnesium .................... . 
Tota 1 Manganese .................... . 
Tota 1 Mercury ...................... . 
Total Potassium .................... . 
Total Selenium ..................... . 
Total Silver ....................... . 
Total Sodium ....................... . 
Total Zinc ......................... . 
Alkal ini ty, Total .................. . 
Bicarbonate ........................ . 
Carbonate .......................... . 
Chloride ........................... . 
Cyanide, Total ..................... . 
Fluoride ........................... . 
Nitrate Nitrogen ................... . 
Sulfate ............................ . 
Total Dissolved Solids ............. . 
Cyanide, Free 

(1) Copy to Client 

[- RESULT -] [- UNIT -] 

<0.02 mg/L 
(0.1 · mg/L 
<0.005 mg/L 
72. mg/L 
<0.02 mg/L 
<0.05 mg/L 
<0.1 mg/L 
<0.02 mg/L 
20. mg/L 
<0.05 mg/L 
<0.001 mg/L 
5. mg/L 

<0.01 mg/L 
<0.02 mg/L 
29. mg/L 
<0.05 mg/L 

180. mg/L 
220. mg/L 

< 2 . mg/L 
33. mg/L 
<0.01 mg/L 
1.7 mg/L 
8.2 mg/L 

47. mg/L 
414. mg/L 

<0.01 mg/L 
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WESTERN 
TECHNOLOGIES 
INC. 

lENT PBR Minerals Inc. 
P.O. Box 370 
Tombstone, AZ 85638 

CLIENT SAMPLE ID : TEl Well 2 
SAMPLE TyPE ..... : Water 
SAMPLE SOURCE ... : 

3737 East Broadway Road 
P.O. Box 21387 
Phoenix, Arizona 85036 
(602) 437-3737 

SAMPLED BY ...... : PBR/Lindroos 
SUBMITTED BY .... : PBR/Lindroos 

LABORATORY REPORT 

SAMPLE NO. 
INVOICE NO.: 
DATE 
REVIEWED BY: 
PAGE 

8806490 
2998W016 

~~ 
1 OF 1 

AUTHORIZED BY: PBR/Personnel 
CLIENT P.O. 

SAMPLE DATE .' 05-05-88 
SUBMITTED ON : 05-06-88 

************************************************************************ 
* D A T A TAB L E * 
************************************************************************ 

[-----------

Total Arsenic 
Total Barium 
Total Cadmium 
Total Calcium 

PARAMETER --------] 

...................... . 
........................ 
....................... 

otal Chromium ..................... . 
ota 1 Copper ....................... . 

Total Iron ......................... . 
Total Lead ......................... . 
Tota 1 Magnes i urn .................... . 
Tota 1 Manganese .................... . 
Tota 1 Mercury ...................... . 
Tota 1 Potass i um .................... . 
Total Selenium ..................... . 
Total Silver ....................... . 
Total Sodium ....................... . 
Total Zinc ......................... . 
Alkalinity, Total .................. . 
Bicarbonate ........................ : 
Carbonate .......................... . 
Chloride ........................... . 
Cyanide, Total ..................... . 

. Fluoride ........................... . 
Nitrate Nitrogen ................... . 
Sulfate ............................ . 
Total Dissolved Solids ............. . 
Cyanide I Free ...................... : 

(1) Copy to Client 

[- RESULT -] [- UNIT -] 

<0.02 mg/L 
<0.1 mg/L 
<0.005 mg/L 

130. mg/L 
<0.02 mg/L 
<0.05 mg/L 
<0.1 mg/L 
<0.02 mg/L 
36. mg/L 
<0.05 mg/L 
0.027 mg/L 

• I 

6 . mg/L 
<0.01 mg/L 
<0.02 mg/L 
26. mg/L 
0.08 mg/L 

157. mg/L 
192. mg/L 

<2. mg/L 
44. mg/L 
0.18 mg/L 
1.2 mg/L 

23. mg/L 
160. mg/L 
666. mg/L 

0.04 mg/L 
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~MINERALS, 
INCORPORATED 

----.-.----~-~---------------------------

October 4, 1988 

Arizona Department of Environmental Quality 
Office of Waste and Water Quality Management 
Compliance Section 
2005 North Central Avenue 
Phoenix, Arizona 85004 

Re: Permit No. G-001-02 

Dear Sirs: 

The following is the field summary for the months of July, August, 
and September, 1988. 

LOCATION FREE CYANIDE LAB ANALYSIS 

TEl We 11 No. 1 Mg/L < 0.01 

TEl We 11 No. 2 Mg/L (0.01 

TEl Well No. 3 Mg/L < 0.01 

Leak Detection Systems no moisture detected 

Please be advised that the Method of Analysis for all samDles was 
Hach DR l/A Colorimeter. 

Should you have any questions concerning this report, please do 
not hesitate to contact me. 

Sincerely, 

PBR MINERALS, INC. 

~4P/A. 
Gary 'A. :;(i~~ 
Technical Superintendent 

GAL:cr 

_ - _··r_ .. _ .,. _· ... __ .·_.._-_ ..... -. ....... _., __ _ .... ____ ,.no __ ... " ... ~ .. _ .......... , ____ _ 

Old Bisbee Highway 
P.O. Box 370 

Tombstone, Arizona 85638 
(602) 457-2282 
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SPECIMEN NO. 

LAB 10 

Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

NO. '--____ ~ 
ADHS Permit No. 

DATE REC'D AT LAB 

G-OOll-02 

Sample Location _---l.T....I.E ..... II..-JW[Le!;L..Ll..!.l---l:NuQw.L.-lA--___ _ 

Facility Name & Mailing Address 

SAMPLE COLLECTION INFORMATION 

~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. 
P.O. Box 370 

o Other _______________ _ 

Sampl.OI'e _______ SImple Tim. _____ _ 

Tombstone, Arizona 85638 Dep'h '0 WI,er _____ Fill below Iinclourtlc. 

(Groundwater Sample. Onty) 

Parameter Code: P72019 

Collected By: Gar y A. Lin d roo s 

I 

AOHS Use Only : 

: : : : : I : : I : : : : :: : : : : : : : : : : : : : : : : : : I I I I I I I I I _ ISlc'·1 I I I I I 'I , , I I I I I I I I I I I I I I I I I II I , 
Storet Parame.er Store. Perame.er 

PlN'8me'er Name' Number Laboratory AnalYIII RHulla Parlmeter Name' Number Laboratory Ana/YIII RHultl 

Arsenic + P01002, · , Endrin' P39390, I .. -
Barium + P01007, 

Cadmium + P01027, 

+ P01034, 

+ P01051, 

Mercury + P71900, 

Nitrate(N) POO6201 

Selenium + P01147, 

Sliver + P01077, 

Fluoride P00951, 

, 
Alkalinity P00410, 

Calcium POO916, 

Chloride POO940, 

Copper + P01042, 

Hardness POO900, 

Iron + P01045, 

Magnesium POO927, 

Manganese + P01055, 

pH POO403, 

Sodium POO929, 

Sulfate POO945, 
TOS POO500, 

Zinc + P01092, 

I 'Units are mg/l unless otherwise noted. 

[send 3 ies of completed form \0: 

t?tflce of Waste and Water Quality Mgmt. 
Compliance Section 
~oom 304 
2005 North Central 
I hoenix. Arizona 85004 

· , 
· , 
· , 
· , 
· , 
· , 
· , 
· , 

, 
· , 
· , 
· , 
· , 
· , 
· , 

· , 
· -~ , 
· , 
· , 
• , 

Lindane' 

MethoxyChlor a 

Toxaphene· 

2.4-0a 

2.4.5-TP Silvex a 

TTHM a 

Free C anide 

Radlum-2261228 

Gross Alpha. Tot 

- Count Errorb 

Beta Activityb 

Cesium-134 b 

lodine-131b 

P39782, 

P39480, 

P39400, 

P39730, 

P39045, 

P82080, 

Mq/L, 
, 
, 
, 
, 
, 
, 
I 

P11503, 

P01501, 

P01502, 

P03501, 

P28414, 

P28301, 

P01082, 

· , 
Strontlum~90/89 

Trltfumb P82128, 

· , Uraniumb 

a Units are /.19/1 
b Units are pCII/ 

P22706, 

Comments: Fi.e 1 d Summary: July, 
August~ and September, 1988. Method 
of Analysis Hach DR llA Colorimeter. 

· , 
, 

· , 
· , .-
· , 

, 
(0 .01 , 

, 
· , 
· , 
· , 

I 

· I 

· , 
, 

· , 

· , 
· , 
· , 
· , 
· , 
· , 

, 
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GrOundwater' auailty ProtectiOn Perhllt 
Self-Monitoring Report Fofm 

SPECIMEN NO, DATE REC'O AT LAB 

ILa'b'NiJ & Address LAB 10 I 
NO, 

AOHS Permit No, G-0011-02 

Sample Location TEl Well No. 2 

SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address ~ Groundwater 0 Vadose 0 Wilsie Siream 0 PonCl 

PBR Minerals, Inc. o Other 

p .0. Box 370 Simple O.le Simple Time 

Tombstone, Arizona 85638 Oeplh to Wlter F .. I below lind surf.c. 

(Groundwller Simpl •• Only, 

Parameler Code: P720l9 

Collected By: Gary A. Lindroos 
AOHS Use Only I 

I I I 1 1 1 1 1 I I 1 1 I 1 I 1 I 1 I 1 1.1 I I I 1 I I I 1 1 1 1 1 I 1 1 1 I 1 1 

Isielol 1 1 1 1 1 1 1 1 I I 1 I 1 I 1 I 1 I I 1 I 1 1 I I I 1 I I 
Stor.t Perem.t.r Storet Plr.met.r LaborltOry Anelv ... R •• ull. p.,.,..et.r Name' Number Labor.tory Analvala Result. Plrem.t.r Nam.' Number 

Arsenic + POl 002, 

Barium + P01007, 

Cadmium + P01027, 

Chromium + POl 034, 

Lead! , + P01051, 

Mercury + P7l900, 

Nitrate(N) P00620~ 

Selenium + P01l47, 

Sliver + POlO77, 

Fluoride P00951, 

, 
Alkalinity P004l0, 

Calcium P00916, 

Chloride P00940, 

Copper + POl 042, 

Hardness P00900, 

Iron + P01045, 

Magnesium POO927, 

Manganese + P01055, 

pH P00403, 

Sodium POO929, 

Sulfate POO945, 

TOS POO500, 

Zinc + P01092, 

'Units are mg/l unless otherwise noted. 

ind 3 c of compleled form 10: 

fice of Waste and Water Quality Mgmt. 
mpliance Section 
om 304 
05 North Central 
oenixo Arizona 85004 

· , Endrina 

· , Lindanea 

· , MethoxyChlor a 

· , Toxaphene a 

· , 2,4-0 11 

, , 2,4,5-TP Silvex a 

, TTHM a 

· , Free Cyanide 

· , 
, , 
· , 
· , 
· , 
· , 
· , 
· , Radium-226/228b 

· , GrossAlpha, Tor 

· .--...!.- - Count Errorb 

, Beta Activityb 

· , Cesium-134b 

, lodlne-131 b 

· , Strontium-9018gb 

· , Trltlumb 

, Uraniumb 

aUnits are J.1~' 
bUnits are p ill 

Comments: Fi.eld Summary: July, 
August· and Set!tember2 1988. Method 
of Anal:lsis Hach DR 1/A Colorimeter. 

P39390, · , 
.'-

P39782, · , 
P39480, , 
P39400, , 
P39730, I 

P39045, · , 
P82080, · , 
Mq/L , < 0 ·01 ,"l 

, · I 

, , 
, , 
, · , 
, · , 
, , 
, · , 

Pl1503, , 
P01501, , , 
P01502, , 
P03501, · , 
P284l4, · , 
P28301, · , 
P01082, · , 
P82l26, I 

P22706, I 

Analysis Date 

(~ ~/ ( , --.... : \ 

Analy I ~~ ~ 1~t'V./· 
'. 1/ " 
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-. 

Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

- . 
SPECIMEN NO. DATE REC'O AT LAB 

~lne & Address LAB 10 I 
NO. 

ADHS Permit No. G-0011-02 

Sample Location TEl Well No. 3 

SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address a Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 

P.O. Box 370 Sample o.t. Sample Time 

Tombstone, Arizona 85638 Oeplh 10 Waler F_ below land aurfae. 

(Groundwaler Sampl •• Only) 

Parameter Code: P72019 

Collected By: Garv A. Lindroos 
ADHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I , 
Islcl·' , I , , I , I I I I I I I I I I I I I I I I I I I , I I I 

p.,.."e!er Nam.' 
Store! PanNneter Stor.t Par.".t.r 

Leboratory Anelya.a AHuUa Number Leboratory Analya.a Aeaulta Parameter Name' Number 
Arsenic + POl 002, , Endrin3 P39390, , , 
Barium + P01007, . , Lindane 3 P39782, . t 

Cadmium + P01027, , MethoxyChlor~ P39480, , , 
Chromium + POl 034, , , Toxaphene~ P39400, t 

L~ ) + P0105l, , , 2.4-D~ P39730, , t 
, 

Mercury + P7l900, , , 2,4,5-TP Silvex~ P39045, , 
Nltrate(N) P00620~ , , TTHM3 P82080, , , 
Selenium + P01147, , , Free Cyanide MaiL , ~ 0, 01 ,i 
Silver + P01077, , , , , , 
Fluoride P009Sl, , , , , , 

, , , , , , 
Alkalinity P004l0, , , , , t 

Calcium P009l6, , , , · t 

Chloride POO940, , , , 
Copper + P01042, · , , , 
Hardness POO900, · , Radium-226/22SE P1l503, · , 
Iron + P01045, , Gross Alpha. Tor P0150l, · , 
Magnesium POO927, · , - Count Errorb P01S02, , 
Manganese + P01055, · , Beta Activityb P03501, .. , 
pH POO403, · , Cesium-134b P28414, , 
Sodium POO929, · , lodlne-131b P28301, , , 
Sulfate POO94S, , Strontium-90/agE P01082, · , 
TDS poosoo, · , Trltlumb P82126, · , 
Zinc + P01092, · , Uraniumb P22706, · , 
'Units are mg/1 unless otherwise noted. 'Units are J.1C!1 

bUnits are pill 

Send ies of completed form to: 
Comments: Field Summar~: Jul~2 Analysis Date T. '_ _-: , 

Office of Waste and Water Quality Mgmt. August and September, 1988. Method c\hy ,~V:" / 
" 

Compliance Section Analy t . :2~,..y/' . , '~r7;'!" 
Room 304 of 8Da]~sjs' illacb D8 lL8 Co] orjrneter. / I ' 

2005 North Central 
Phoenix, Arizona 85004 
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Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

SPECIMEN NO. DATE REC'D AT LAB 

LabN & Address LAB 10 I 
NO, 

ADHS Permit No, G-OOII-02 

Sample Location Leak Detection Systems 

SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address UGroundwater 0 Vadose 0 Waste Stream 0 Pond 

o Other 
PBR Minerals, Inc. 
P .0. Box 370 

Slmpl.olt. Simpte Time 

Tombstone, Arizona 85638 Depth to Wlter Feet below lind .urfle. 
(Groundwlter Simple. Onlyl 
Parameter Code: P72019 

Collected By: Gary A. Lindroos 

ADHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ISICI·I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

PIt-.net., N.m.· 
Sloret P.rameter Slor.' P8rllfll.'er 

~bor.tory ~8Iyal. A .. uU. Number ~bor.tory An_,..,. A •• u". Par-.n.t., N.me· Number 

Arsenic + POl 002, , Endrin" P39390, · , 
,.-

Barium + POl 007, , Lindane' P39782, , 
Cadmium + P01027, · , MethoxyChlor' P39480, · , 
Chromium + P01034, · , Toxaphene" P39400, · , 
Leae' ) + . P010S1, · , 2,4-0" P39730, · , 
Mercury + P7l900, · , 2,4.5-TP Silvex· P3904S, , 
Nitrate(N) POO620. · , TTHM a 

P82080, , 
Selenium + POl147, · , , ,~I 
Sliver + PO 1077, · , , · , 
Fluoride P00951, · , , · , 

, · , , , 
Alkalinity POO410, · , , , 
Calcium P009l6, , , · , 
Chloride POO940, · , , , 
Copper + POl 042, · , , , 
Hardness P00900, · , Radlum-226/228

b 
P11503, · , 

Iron + P0104S, · , Gross Alpha. Tor P0150l, , 
Magnesium P00927, · , - Count Errorb P01502, , 
Manganese + P01055, · , Beta Activityb P03501, , 
pH P00403, · , C esium-134 b P284l4, , 
Sodium POO929, · , lodine:-131b P28301, · , 
Sulfate POO945, , Strontium-gO/8gb P01082, , 
TOS POOSOO, · , Trltiumb P82126, · , 
Zinc + P01092, · , Uraniumb P22706, · , 
'Units are mg/1 unless otherwise noted, ·Units are j..tt'l 

bUnits are p ill 

end 3 s of completed form to: 
Comments: Field Summar~: Jul~ , Anal? Dat~~. .1 • '1 ._ 

fflce of Waste and Water Quality Mgmt. August' and September, 1988. '\ a // 'L::/<',;-- -, 
ompliance Section Analyst L/ . .0r U.-:k"",r~-
oom 304 
005 North Central 
hoenix. Arizona 85004 

NO MOISTURE DETECTED 
-= II " .' I 
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GEOCHEMICAL ENGINEERING 
INCORPORATED 

October 13, 1988 

Mr. Roger Kennett 
Water Permits Unit 
Arizona Department of Environmental Quality 
2005 N. Central Avenue 
Phoenix, AZ 85004 

Dear Roger: 

Mr. Mike Ashworth of PBR Minerals has requested that I respond to your letter 
of September 29 to Mr. Jay I. Moyes of Meyer, Hendricks, Victor, Osborn & 
Maledon. In this letter, dealing with Permit G-0019-02T site closure, you note 
the fact that certain "hot spots" still remain to be cleaned up, and request 
the preparation of a plan and time schedule for completion of four identified 
tasks. These include: 

- aquifer testing of Well No. 2 
- tabulation of Well No. 2 pumping records 
- construction of a water-table map, and 
- collection of a water sample from the recently 

discovered shaft, if possible. 

This letter is designed to serve as the requested plan and time schedule, and 
as such is an addendum to the material furnished to you in Mr. Moyes' letter of 
August 17, 1988. 

As you know, Geochemical Engineering, Inc. was not involved in the early 
discussions and conditions associated with the old site plan. As we discussed 
in our telephone conversation last month, it is unfortunate that the permit and 
clean-up levels address total, rather than WAD, cyanide, since there are 
certain metallo-cyanide complexes which are of very low mobility, but are also 
highly resistant to degradation. Such complexes bind tightly to metallic 
hydroxide coatings, and continue to report as cyanide in the total procedure. 

' Our experience has shown that these complexes can be biodegraded by common soil 
bacteria, when supplied with aerobic conditions and phosphorus. We have 
recommended that the site be plowed, to provide oxygen, and fertilized with 
superphosphate, in an attempt to ascertain if existing micro-organisms are 
capable of biodegrading the cyanide complexes. Such site preparation will also 
enhance plant growth on the site. Sampling of. the soil will ascertain if 
biodegradation is occurring. 

To address the four tasks initially recommended in Mr. Thatcher's memo and 
repeated in your letter, I would like to brieflY 'discuss each task, in a 
revised order to your listing. I will then provide a time schedule, for the 
various tasks. 

000130 
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Sample Collection from the Old Shaft 

Indications (derived from dropping rocks and experience on other nearby shafts) 
are that the recently-discovered shaft is plugged with rubble at a depth above 
the water table. The shaft collar is unsound rock, which would mean a severe 
risk, due to falling rock, to anyone lowered into the shaft. Thus, it is my 
professional opinion that the shaft is not likely accessible to water and it is 
unsafe to try to enter the feature. 

Tabulation of Well No" 2 Pumping Records 

It is my understanding that no formal record of ptnnping and down times is kept 
for this well. I have asked Mr. Lindroos to put together the bestinfonnation 
available on ptnnping times, for my review when I return to the U. S. in mid
November. I anticipate being able to provide you this information by the end 
of November, 1988; however, I also expect that much of the information will be 
antidotal in nature. 

Aquifer Testing of Well No.2 

As I noted in my "Geohydrologic Assessment of Cyanide Contamination of PBR 
Minerals Well No.2, Tombstone, Cochise County, Arizona," provided by Mr. 
Moyes, aquifer characteristics have been determined by Hollyday, based on 
dewatering efforts in various shafts in the immediate vicinity of Well No.2. 
Table I of the geohydrologic assessment provided these characteristics, as 
determined by Hollyday. The characteristics reflect a remarkably narrow range 
of transmissivity values (10,000 to 15,000), considering the fractured and 
mined nature of the area. I therefore do not agree with Mr. Thatcher's 
statement that "there is no hydraulic conductivity data which can be used to 
estimate the limits of the capture zone created by Well No. 2 during 
remediation." In fact, there are remarkably consistent data. Despite the 
presence of existing data, PBR has agreed to the conduct of an aquifer test, 
using lV'ell No. 2 as the pumping well and Wells Nos. I and 3 as monitor wells. 
The existing pump will be used for aquifer ptnnping. It will be necessary to 
plumb in a flow meter and discharge valving, to allow for flow measurement and 
control. I propose to lise In-Situ Hermit units to measure water levels, with 
back-up data in the form of electric-tape measurements of water levels in the 
three wells. I will also make occasional water-level measurements in the 
Tombstone well. I believe barometric pressure data are available at the USDA 
facility adjacent to the site; if not we will record barometric pressure during 
the conduct of the test. 

Hollyday found that long-term pumping data provided the best information • . Our 
present plans call for pumping to be conducted for 72 to 96 hours, with final 
determination to cease the test to be based on an evaluation of the data. 
Frequency of readings (both electronic and physical) will be on a log-time 
basis . 

~ GEOCHEMICAL ENGINEERING 
~ INCORPORATED 
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After pumping is stopped, recovery measurements will be made with the same 
equipment. The data ,~ll be analyzed by means of recognized hydrologic 
techniques to calculate aquifer parameters. 

During the pumping, we will collect water-quality samples at the start, middle, 
and end of the test, and apply trilinear plotting techniques to see if there is 
a shift in major-ion type with pumping. Such a shift would indicate dissimilar 
waters due to vertical or ·lateral migration. 

It is planned that the aquifer testing will be conducted during early December 
followed by data analysis and chemical determinations, which means the final 
determination of aquifer characteristics would be in mid-January, considering 
the holiday disruption. 

Water-table Mapping 

As we note in the PBR application for their heap-leach facility, at present 
there are only four data points (the three PBR wells and the Tombstone well) 
available for water-table mapping. I would recommend that water-table mapping 
wait for the completion of the proposed pumped-monitor well, upgradient of Well 
No.2. Hhile the resultant five points are not a large number, it is quite a 
bit better than four. Construction of this well will have to wait for issuance 
of the state permit. I would propose that the well be completed within a month 
of permit issuance, and that a water table map be completed within a month of 
the well completion. 

Schedule 

To summarize, I propose the following time schedule. 

November 30, 1988 - Tabulation of Well No.2 pumping 
December 16, 1988 - Aquifer testing completed 
January 16, 1989 - Report of aquifer testing 
Permit issuance + 30 days - Upgradient well drilled 
Permit issuance + 60 days - lvater-table map prepared. 

Roger, I appreciate the chance to prepare this plan, and look forward to 
.working with you again. I'll be out of the country until November 10, but look 
forward to your response to this plan. 

Very truly yours, 

Jim V. Rouse, R. G. 

JVR:kj 

cc: Mike Ashworth 
Jay Moyes 

~ GEOCHEMICAL ENGINEERING 
~ INCORPORATED 
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FGi MINffiALS, 
INCORPORATED 

January 12, 1989 

Arizona Department of Environmental Quality 
Office of Waste and Water Quality Management 
Compliance Section 
2005 North Central Avenue 
Phoenix, Arizona 85004 

Re: Permit No. G-001-02 

Dear Sirs: 

The following is the field summary for the months of October, November, 
and December, 1988. 

LOCATION 

TEl We 11 No. 1 

TEl Well No. 2 

Leak Detection Systems 

FREE CYANIDE 

Mg/L 

Mg/L 

LAB ANALYSIS 

0.01 

0.01 

NO MOISTURE DETECTED----

Please be advised that TEl Well No. 3 is obsolete, therefore no 
testing was performed. Also, the Method of Analysis for all 
samples was Hach DR 1/A Colorimeter. 

Should you have any questions pertaining ~o this report, please feel 
free to contact me at the number listed below. 

Sincerely, 

PBR MINERALS, INC. 

~?~0 
Gary A. Lindroos 
Technical Superintendent 

GAL:cr 

'------~,--------------------.----------------------------------
Old Bisbee Highway 

P.O. Box 370 
Tombstone, Arizona 85638 

(602) 457-2282' 
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:, -- - ..,..- - -
_ ..... . , •• _ . • •• _ . " ' .:J . ' - '- ' •• • 

sPECIMEN NO. 

I ~b Name & Address 

I 
LAB 10 l 

NO, "--------i 

i 

Facility Name & Mailing Addre~ 

PBR Minerals, Inc. 
P.O. Bo x 370 
Tombstone, Arizona 85638 

I 
AOHS U:u Only i 
[ : : I : I : r I : I I I : : : : I 
[s fCf, r i I j I j i I r I i j iii : : : : : ! I I II 

OA TE REC'O AT LAB 

ADHS Permil No, G-OOII-02 

Sam pIe Loea lion __ TL...E ........... I--'-W.ue--..L.l ....... l----!.N..:..:o"-L' --,l~ ___ _ 

SAMPLE COLLECTION INFORMATION 

~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

o Other ________________ _ 

Oeplh 10 Wat.r ______ F~ ~OW' land surlec. 

(Otoundwa,.r Samples o .... ty, 

Parameter Code: P72019 

Collected By: Gary A. Lin d roo S 

: : : : : : : : : : II II II I I I 
Pw_MN,wne' ubora1ory Analyal, RHult. 

510(11 Parameler 
Numb.r uboralol'( An..,... .. ~ltl 

ArsenIc + P01002, 

Barium .. P01007, 

Cadmium .. POl 027, 

Chromium .. P01034, 

Lead + POl 051, 

Mercury + P71900 , 

~1(N) 
Sal n·!Jm .. POll47, 

SlIver + POl on, 
Fluoride POO951 , 

Alkalinity POO4l0, 

CalcIum P009l6, 

Chloride POO940, 
Copper P01042, 

HardMss POO900, 
Iron ,+ P01045, 

Mag~ium P00927, 

Manganese P01055, 

pH P 00403 , 

Sodium POO929, 

Sulfatt POO945, 

TOS POOSOO, 

Zinc .. POl 092, 

' Unlts are mg/1 unless otherwIse noted, 

:.nd 3 copies of completed lorm to : 

)ff\ee of WlSte and Waler Quality Mgmt. 
:omp/lance Section 
loomY 
005 N Central 
'hoenix. Arizona 85004 

Endrln" 

LIndane" 

MethoxyChlor" 

Toxaphene" 

2,4-D" 

P39390, 
------------------~-P39782, '.-

P39480, 

P39400, 

2,4,5-TP SilVBX" 

TTHM· 

P39730, , 
I--------~~ I-----------------~

P39045, 

Free Cyani de 

Radlum-226/228b 

GrossAlpha. TotC 

- Count Error b 

Beta Activity!> 

Ceslum-134 !> 

lodine-131 b 

Strontium-9018gb 

Trltlum b 

Uraniumb 

:Unlts are i.JgiL 
Units are pCIII 

Comments: Field Summary: October; 
November, December, 1988;'. Method 
of Analysis Hach DR llA Colorimeter. 

P82080, 

Mq/L, < 0 .01 

Pl1S03 , 

P01S01, 

P01S02, 

P03S0l, 

P28414, 

P28301, 

P01082, · 

P82126, 

P22706, 

Analysis Dgl 
I / 7\/ J'~ 

Analh0 ~·'/'/~~~ 
-- 17 / ; 

I I 
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