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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: CYCLOPIC 

ALTERNATE NAMES: 
CLIMAX 
GOLD BAR 
BIG LEDGE 
SANJUAN 

MOHAVE COUNTY MILS NUMBER: 183A 

LOCATION: TOWNSHIP 28 N RANGE 18 W SECTION 30 QUARTER S2 
LATITUDE: N 35DEG 46MIN 58SEC LONGITUDE: W 114DEG 14MIN 39SEC 
TOPO MAP NAME: GOLD BASIN - 7.5 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
GOLD 
SILVER 

BIBLIOGRAPHY: 
ADMMR CYCLOPIC MINE FILE 
ADMMR MOHAVE CUSTOM MILL PROJECT MAPS 
ADMMR INTERMOUNTAIN EXPLORATION CO. FILE 
SCHRADER, F.C. "MIN. DEPTS OF CRBT RNGE, BLCK 
MTN, GRND WSH CLFS,AZ" USGS BUL 397, P 124-6 
INDIAN CLAIMS COMM. DOCKET NO. 90, P 101,1946 
MALACH, R "MOHAVE CTY PLACE NAMES" P 24,1977 
MALACH, R "CRBT MTN. CTRY" P 35,1975 
BLM AMC FILE 24466 
WILSON, E.D. "AZ LODE GLD MNS" AZBM BULL 137 
P 77,1967 

ALSO IN SEC. 19, S2S2, T28N-R18W 
ADMMR CYCLOPIC MINE & MILL COLVO FILE 
USGS PP 1361, P. 137 



12/18/90 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: CYCLOPIC 

ALTERNATE NAMES: 
CLIMAX 
GOLD BAR 
BIG LEDGE 
SAN JUAN 

MOHAVE COUNTY MILS NUMBER: 183A 

LOCATION: TOWNSHIP 28 N RANGE 18 W SECTION 30 QUARTER S2 
LATITUDE: N 35DEG 46MIN 58SEC LONGITUDE: W 114DEG 14MIN 39SEC 
TOPO MAP NAME: GARNET MTN - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
GOLD 
SILVER 

BIBLIOGRAPHY: 
ADMMR CYCLOPIC MINE FILE 
ADMMR MOHAVE CUSTOM MILL PROJECT MAPS 
ADMMR INTERMOUNTAIN EXPLORATION CO. FILE 
SCHRADER, F.C. "MIN. DEPTS OF CRBT RNGE, BLCK 

MTN, GRND WSH CLFS,AZ" USGS BUL 397, P 124-6 
INDIAN CLAIMS COMM. DOCKET NO. 90, P 101,1946 
MALACH, R "MOHAVE CTY PLACE NAMES" P 24, 1977 
MALACH, R "CRBT MTN. CTRY" P 35, 1975 
AZ. BLM MINERAL CLAIMS FILE NO. 24466 
WILSON, E.D. "AZ LODE GLD MNS" AZBM BULL 137 
P 77, 1967 

ALSO IN SEC. 19, S2S2, T28N-R18W 
ADMMR CYCLOPIC MINE & MILL COLVO FILE 
USGS PP1361, P. 137 
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Mapped , edited , and published by the Geological Survey 

Control by USGS and USC&GS 

Topography from aerial photographs by photogrammetric methods 
Aerial photographs taken 1958, Field check 1960 

Underwater contours compiled from USDA maps 
and later sedimentation studies 

Polyconic projection, 1927 North American datum 
10,000·joot grid based on Arizona coordinate system, west zone 
1000·meter Universal Transverse Mercator grid ticks, 
zone 11, shown in blue 

Land lin es unsurveyed in parts of T. 29 N,-R, 18 W., 
and T, 30 N,-Rs, 17 and 18 W, 
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Shi,:ley COte demonstrates the Museum's trlnocu/ar, 
mip-oscope with video camera attach;"'ent to visitors 
duringA~izona Prospectors and Family Day at the ' 
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Arizona Department of Mines & Mineral Resour~es 

! 1502 West Washington ,._ 

Phoenix, Arizona 85007 

Address Correction Requested 

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

Jack Bingham, Gen Mgr_ / 
Nevada Pacific Mining, CycJopic 
707 Wells Road, #1 
Boulder City, NV 89005 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Fife Symington, Governor Russell F. Rhoades, Director 

NOTICE OF mE PRELIMINARY DECISION TO ISSUE AN 
INDIVIDUAL AQUIFER PROTECTION PERMIT 

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director of the 
Arizona Department of Environmental Quality intends to issue an individual Aquifer 
Protection Permit to the following applicant(s): 

Public Notice No. 14-96AZAP 
Cyclopic Gold Mine 
Nevada Pacific Mining Company Inc. 
707 Wells Road - Unit 1 161.. t 2<74 J 157 Z­
Boulder City, NY 89005 
Aquifer Protection Permit No. P-I02956 

On or about April 8, 1996 

Javk 8IJ'11~~) ~ ~A' 

The proposed Cyclopic Gold Mine facility is located approximately 19 road miles northwest 
from the town of Dolan Springs, Mohave County. The proposed facility is located over 
groundwater of the Hualapai Basin as described below using the Gila and Salt River Base Line 
and Meridian: 

Township 28 North Range 18 West, Section 30 Quarter - All 
Township 28 North Range 18 West, Section 19 Quarter - SE1/4 
Township 28 North Range 18 West, Section 32 Quarter -NWII4, SWII4,SE 114 
Township 28 North Range 18 West, Section 33 Quarter -SW 1/4 
Township 28 North Range 18 West, Section 34 Quarter -S E 11 4 
Township 28 North Range 18 West, Section 35 Quarter -SW 114. SE 114 

Township 27 North Range 18 West Sections 3 Quarter -NW 114, NE1I4 
Township 27 North Range 18 West Sections 4 Quarter -NWI/4, NE1I4 
Latitude 350 47' 1" North and Longitude 1140 14' 54" West. 

The Cyclopic Gold Mine will be authorized to operate an open pit mine, ore crushing and 
agglomeration operations. a lined heap leach pad, pregnant solution pond, barren solution 
pond, 'process plant with cyanide tank, fuel tank farm stormwater conveyance channels, 
process solution ditches and process pipelines, according to the design and operational plans 
approved by the Arizona Department of Environmental Quality (ADEQ) Aquifer Protection 
Program Section. 

The facility will mine and leach a low-grade ore that will be deposited in two phases on a 
composite-lined heap leach pad. The area of Phase 1 of the heap leach operation will be 17 
acres or 740,520 ft2. The combined area of Phase I and Phase 2 of the heap leach operation 

3033 ~l)rth C~ntral Avenue, Phoenix, Ari:ona K5012, (602 )20i ·2300 



will be 34 acres or 1,481,040 ft2. The heap leach pad has been designed to accommodate 4.7 
million tons of ore. Nevada Pacific Mining estimates that 750,000 tons of ore will be placed 
per year for a period of 4 to 6 years. The heap leach pad will be constructed with a composite 
liner and leak detection system and will be operated not to discharge. The pregnant cyanide 
solution from the heap leach pad will be collected and transported to a lined pregnant solution 
pond. Solutions fr~m the pregnant solution pond will be pumped to a series of carbon 
columns for extraction of the gold. Barren solution from the processing plant will drain by 
gravity to the barren solution pond. Both the pregnant and barren solution ponds will be 
constructed with double liners and leak detection systems · and will be operated not to 
discharge. 

The permit and related materials are available for public review Monday through Friday 8:00 
a. m. to 5:00 p. m. at the Arizona Department of Environmental Quality, Plan Review and 
Permits Section, 3003 N. Central Avenue, 5th Floor, Phoenix, AZ 85012. 

Persons may submit comments or request a public hearing on the proposed action, in writing, 
to, Shirin Tolle, APP Mining Unit ,Arizona Department of Environmental Quality, 3033 N. 
Central Ave., Phoenix AZ, 85012 within thirty (30) days from the date of this notice. Public 
hearing request must include the reason for such a request. 
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Name of Mine or Prospect~ Township ~ange 

Cyclopic Mine 28N 18W 
Pri nci pa 1 'Mi nera 1 s: 1:250,000 Quad 

Gold Kingman 

Associated Minerals: District 

Hematite, Limonite, Quartz Gold Basin 

Secti on Pr; or; ty 

30 d A 
7.5 1 - 151 Quad -
Garnet Mtn. SW 

Principal Product 

Gold 
Type of Operation: County State Type of Deposit 

Undergrotmd and Surface Mohave AZ Vein 

Ownership or Controlling Interest: 
T.C.King, Rt. 2, Box 7A, Florance, AZ (1980) 

Access: Pierce Ferry road for 17.5 miles NE of US Hwy 93. Turn left (NW) onto 
unimproved dirt road for 6.5 miles to Cyclopic mine (marked on topographic map). 

Structural Control or Geological Association: 

"The country rock is a medium-grained coarsely porphyritic granite; the deposits 
consist of gold-bearing iron-stained breccia in strands of vein quartz, the material 
is .cemented by silica and iron oxide; it1 trends N570 W in an area .75 mile in length 
and is approximately 200 feet in width." 

"The Cyclopic mine is bordered on both sides by slightly porphyri tic quartz 
monzonite. The zone of mineralization is cut by numerous low angle faults of 
unknown age. The zone is poorly exposed but appears to consist of granitic rocks and 
quartz veins which have been intensely brecciated, sheared and altered to sericite 
and clay minerals along the faults. "4 '-Sample 80cj 12 is a background sample of red weather­
ing biotite quartz monzonite collected ~ediately northeast of the Cyclopic Mine. 

Age of Mineralization: 
Production History Geochemical Analyses 

1000 feet or more of underground workings.] "Low grade ore $2.00 to $8.00 ton. ,,2 

~_s_ay (1980) 4. Lab Gold Silver . 
BOcj 12 U Trace 0.1 

H Trace 0.10 
P 0.02 O.B . P None 0.6 

References 

1) Schrader (1909) p. 124-125. 
2) Mallach (1977) p. 53. 
3) CETA map file Rack tl5 and 1126, claim, underground and assay maps. 
4) Liggett, Childs and Crutchfield (19BO) Field reconnaissance. 



VIS9.24 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

1. Information from: Peter Loughead, Prime Exploration 

2. Address: Tenth Floor, 808 W. Hastings St., Vancouver, B.C. V6C 2X4 

3. Phone: 

4. Mine or property name: Cyclopic 

5. ADMMR Mine file: Cyclopic 

6. County: Mohave 

7. MILS number: 

8. Operational Status: Exploration 

9. Summary of information received, comments, etc.: 

Date: 

Mr. Loughead inquired about Water Resources Drilling permits. He 
knows they are required for reverse circulation drilling, but he 
could not get anyone there to understand what he needed. Helped 
him get the necessary applications. They plan to begin drilling 
this week on the Cyclopic property and the Red Cloud shaft area 
immediately to the south. 

Prime Exploration is the management company of Murry Pezim's Prime 
Equity holding group of some 50 companies. Announcements will be 
made under the name of Consolidated Rhodes Resources for this 
project. 

Dec. 3, 1990 Ken A. Phillips, Chief Engineer 



VIS9.12 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

1. Information from: Arden Larson 

2. Address: 2340 Viewcrest, Henderson, NV 89014 

3. Phone: 702-451-4600 

4. Mine or property name: Cyclopic 

5. ADMMR Mine file: Cyclopic 

6. County: Mohave 

7. MILS Number: 183A 

8. Operational Status: 

9. Summary of information received, comments, etc.: 

Date: 

Mr. Larson reported he is the owner of the Cyclopic Mine. He 
has had it leased to various groups over the years. 

He is investigating the possibility of shipping silica flux to 
a copper smelter or shipping to Malartic Hygrade at the Congress 
Mine. He believes he can hold 0.2 tr oz Au/ton in quartz vein 
material. 

June 19, 1990 Ken A. Philli 



VIS9.12 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

1. Information from: Arden Larson 

2. Address: 2340 Viewcrest, Henderson, NV 89014 

3. Phone: 702-451-4600 

4. Mine or property name: Cyclopic 

5. ADMMR Mine file: Cyclopic 

6. County: Mohave 

7. MILS Number: 183A 

8. Operational Status: 

9. Summary of information received, comments, etc.: 

Date: 

Mr. Larson reported he is the owner of the Cyclopic Mine. He 
has had it leased to various groups over the years. 

He is investigating the possibility of shipping silica flux to 
a copper smelter or shipping to Malartic Hygrade at the Congress 
Mine. He believes he can hold 0.2 tr oz Au/ton in quartz vein 
material. 

June 19, 1990 ~ Ken A. Phillips~ 



DEC22-N 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

1. Mine file: CYCLOPIC 

2. Mine name if different from above: 

3. County: Mohave 

4. Information from: Don Jenkins 

Company: Gold River Resources 

Address: P.O. Box 4106 

Prescott, AZ 86302 

Phone: 778-6160 

5. Summary of information received, comments, etc.: 

Mountain States Resources of Denver has the Cyclopic Mine back from OP&P 

Gold Inc. (c). Drill proven reserves for the property are 150,000 tons at .07 

oz/ton Au. Mr. Jenkins is negotiating to lease the property for some Canadian 

juniors. He also reports Arden Larson and Saratoga Mines are no longer 

involved with the property. 

Date: December 20, 1988 Nyal J. Niemuth, Mining Engineer 



CYCLOPIC MINE MOHAVE COUNTY 

KAP WR 7/20/73: Mr. Chester F. Millar of C. F. Millar Limited, 
1758 West 8th Avenue, Vancouver9, B. C. was in to look over files on 
various mines in the Oatman, and Kingman areas. He has recently 
finished drilling various properties in that area. Twenty lOO t 
deep holes were drilled on the Cyclopic property (Ed Schultz, owner) 
in a four by five matrix with the holes on 100 1 centers. An assay 
was run on each 10 1 section. The assays averaged 0.07 oz/ton in gold 
with the highest 10' section running 0.48 oz/ton in gold. Mr. Millar 
estimates the average to be 0.04 oz/ton in gold when the 0.48 value 
is exclud~d : . He estimates that there is 800,000 tons of the 0.04 oz/ton 
material. 

CJH WR 9/17/80: Charles E. McIntyre, 5704 Baltimore Drive, No. 294, 
La Mesa, California 92041, phone ~714) 4B4 ~ 8038, is sampling the Cyclopic 
Mine in Sec. 30, T28N R18W, Gold Basin Mining District, Mohave County. 

RRB WR 3/27/81: Richard L. Nielsen, Nielson Geoconsultants Inc., 
Suite 9B, CSB Bldg. 3560 N. Highway 74, Evergreen, Colorado 80439, was 
in the office looking at several properties in Yuma, Maricopa, and 
Mohave Counties for Hecla. He had the files for the Cyclopic Mine, 
Mohave County, copied. 

~JN WR 11/23/84: At the eyc 1 opi c (f) Mohave County on the AGS fi e 1 d tri p 
1 t was reported that AMOCO Mi nera 1 s may be acqu i ri ng Sa ratoga 's 1 ease on 
the property. Observed in the field to the west of the Cyclopic is a series 
o~ drill pads (now "reclaimed") made by U.S. Borax within the last year. 
Sltuated on basalt flows these drill holes were made to test for detachment 
related mineralization down dip from those outcriping at the Cyclopic. 
The results of the drilling were not released. 

NJN WR 4/12/85: Richard Ahel rns, (c) reports that Corn & Ahern Consulting 
Geologists (yellow card) have a small gold re~erve of about 100,000 tons of 
low grade defined on their GB Claims near the Cyclopic Mine (f) in Mohave 
County. They are willing to sell/lease it to someone who wants to develop 
it. 



CYCLOPIC HINE HOHAVE COUNTY 

NJN WR 11/8/85: Jim Lo~~Hetals Economic Group reported that Amoco 
Minerals (now Cyprus Mines) (c) drilled and dropped both the Buzzworm (f) 
and Cyclopic (f) properties Mohave Co. which they had leased from Saratoga 
Hines (c). 

NJN WR 2/20/87: Russ Corn (c) reported that the Cyclopic (file) Mohave County 
property contains 50,000 tons of tailings which average .06 oz/ton Au. Recovery 
of the tails by heap leach by agglomeration. The property contains an additional 
large tonnage of low grade gold resource. 

NJN WR 6/12/87: Jim Loghry (card) reports tha t Saratoga Mines (card) controls 
96% of the unpatented cla ims that cover the Fry (file) and Cyclopic (file) 
Hohave County. Messrs. Wym~n and King now only retain a 4% interest in the 
properties. t; 

i,,~' 
NJN vlR 9/25/87: O~a Press and Produce have picked up the Cyclopic Mine (fi l e) 
and the Pac Mi ne (file) Mohave County. The company is believed to have an office 
in Bttl l hea4 City, reported Fred Johnson. 

'Dovl.. O<:: .. 

KAP WR 11/7/87: Fred Johnson, Durango, Colorado reported that Al J. Brown, 
Managing Director, OP&P (card) holds the Cyclopic Mine (file) Mohave County. 
Hecla Hines has dropped the property after completing some drilling. 
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SARATOc:;A MIN ES, I N I • DEPT. MIN£RJAL RESOURCES 
J PHOENIX, ARJZONA 

December 31, 1983 

P.O. Box V • BLACK HAWK, COLORADO 80422 • (303) 892·7125 

Saratoga Mines and Gold Basin Mining 

Announce Joint Venture Plans 

BIJACK HAWJ{--Arden Larson, President 'of Saratog9-

M1n~sl Inc. announced today a joint venture to develop the 

-~--CYCIDPlC m.ine and surrounding properties in Mohave Qoupty, 
~ ~ Of _.. .-. ' .... ~ '!'" .. . "':"' • • - ... >:'..,..., .--..... -,- .• - • . , .. ' . ~ .. , " '~'" ". .. . " . ..: - ... ", ~ . ' . . , 

Arizona, with Gold Basin Mining, Inc., a private Colorado 

corporation. Saratoga Mines (NASDAQ Sympol SARA) owns and 

operates a heap leaching project in Central City, Color~do, 

which began bullion production in late 1983. 

Saratoga Mines, Inc. acquired a 20 percent intereS1; in 

the Arizona properties by cOlltribut~ng unpaten~ed ' mining 

claims a.nd by granting options to the jOint venture for 

acquiring 7 Nil1ion shares of Saratoga's common stock for 

$1.45 Million if fully exercised. Saratoga also agre~d to 

iS8ue 3 Million shares of its cortm;lon stock upon Gold Basin 

Mining's funding of $574,000. to the joint venture for 

exploration costs before December 31, 1984~ The shares are 

to be issued pro rata as the e:xploration funds are provided 

by Gold Basin Mining, Inc. 

For :further information, contact Stephen H~ +'opel, 

Controll~r, 2700 Yqungfie1d St., Lakewood, CO 80215·,~ phon~ 

303.;..892-7125. 
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MEMORANDUM FOR FILES I 
I 

FROM: Ann Turney 
L_. ___ ------

DATE: 7/24/80 

Mr. 'C~~~~_E~ Mc!!}~yre of 5704 Baltimore Drive, #29), La Mesa~California, 
92041 (714) 464-8038, came in to get information on the Cyulops and Fry mines 
in Mohave County (T28N R18Vl Sec. 30, Gold Basin Mining District)-. -

H e said that he had leased these mines (';!ppatented claim.s [38]) from a 
J'Richard V. Wyman and a~om King (see Intermountain Exploration Co. File), 

a nd was trying to get some background information on past work. I checked 
the cards and we d'id not have a file on either. There was some information 
on the Cyclops in USGS Bulletin 397 and he took copies of that. The only 
reference we ha d on Fry was in the Eagle Picher Confidential File and I told 
him that he would have to talk to Mro J'ett .concerning that information. I also 
checked the MILS lists and called Marie for the references on the two mines 
which were listed, however, those particular sheets are missing from our 
book so could not get any further references. Janice suggested that he go to 
their office and ask Larry Dietz to show him the original sheets. I gave him 
their address and phone number and he said that he would go over there at a 
later date, that he did not have time today. 

He said that they were planning to apen up this mine if the assays ran good 
enough. So far he has taken over 100 assays (Walt Statler ran them) and only 
a couple were even promis ing. His brother is a Canadian mining engineer and 
he is helping him with the project. Also, he said all the samples were taken 
by his nephew who is a Canadian geologi.st. 

I gave him Cl iff's card and Mr. J etts card and he said he would try to get in 
touch with one of them and let them know what they are doing up there. He 
said there would be very little done up there until it cooled off. 

- --___ .... k ____ _ 

- -- -----

I 
CHARLES E. M CiNTYRE 

507 '4 BALTIMORE DRIV~. #294 
- M'CSA. CALIFORNIA 92041 
( I 4) 464-8038 



P. o. Box 473 

Donalc R. Aldrige 
Supervisor, Dietriet 1 
P.O.Box 390 . 
K1ngman, Ariz., 86401 

Dear Mr. Aldr1dge: 

Telephone 293·1098 Boulder City, Nevada 89005 

June 12, 1976 

. ThaDk you for your letter or . June 7th. 

We own the Juno mine, and lease the Herculea­
Badger group. Just recently we dug deep trenches and s ampled our 
mine dumps with the idea of leaching these • 

. ~ r. Cl, \., 
~'., ( .1. We estimate tha.t the Juno mine, three claims, 

contains7ift&QO tons of ID&terie.l that will run over 0.03 Au and 
over ~~ O oz. Ag/ ton. This material also contai ns some leaa but 
under l~. 

. . j ,l , : ... - :,; 

. . ,, .. .. ···' , Atthe· Hercules-Badger group, approximat~ly 
tons oontain over 0.05 oz.Au and over 3 oZ.Aglton and over 2% 

Doe,Inc. also owns the Rambler, which ha s a dump 
containing 3000 tons of 0.15 oZ.P.u/ton. i'uis should be trenehed and 
aanpled. 

, In another partnership between myself and. 1'0m Klni 
of Prescott, Ariz., we hold a lar.e number of gold claims at Cyclopic. 
At this place we have two tailings dumps that assay over 0.10 O ~ . Au/ton 
tha.t should be sampled. These together total about .1**,80.9- tons" 

) c· (~r-'C 
~ ( 

Please l et me know if anything develops. 

YO~ truly, . 

/U:~~/~-
, ~lChard V. , '~,preSlaent 

n e L(./ J?n.l ·t) ft6[ . F ; ~ U,Z t:-- ~ , 

'V"t~ L ., -r--t': J. H J k - n~ ,-
. - r" p u I I 0 i ve; \' I v I 

'0 lt · m ',t r2 i C i I-f~ I~ ') . U .. } . i ~Yl rrfv' 

, ,,,,,- N I ,~ 0 F F I C. t- J f} tV i P I I q 7 '7 
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V E'£. t.J 0 \.J D ~L-~ 
EXPLORATION .MINING GROUND WATER 

,RICIIARD V. WYMAN 
REG!STERED t::NGIN EER 

" .' 
PHON E: 293-1098 
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11/84 
Antithetic view at Cyclopic 
(Dip to East) 
Brecciated 

11/84 
Sympathetic zone of ferric alt. and Silica Flooding 
in Cyclopic pit. 



~ 11/84 
Surface of basal detachment east of cyc10pic pit 
Dips east 

11/84 
Detail of brecciated antithetic vein at Cyc10pic 
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Arizona Department of Environmental Quality 

AQUIFER PROTECTION PERMIT NO. P- 102956 
September 24, 1996 

Facility: Cyclopic Gold Mine 

Permitee: Nevada Pacific Mining Company, Inc . . 
707 Wells Road - Unit 1 
Boulder City, NV 89005 



Arizona Department of Environmental Quality 

AQUIFER PROTECTION PERMIT NO. P- 102956 
September 24, 1996 

Facility: Cyclopic Gold Mine 

Permitee: Nevada Pacific Mining Company, Inc. 
707 Wells Road - Unit 1 
Boulder City, NV 89005 



. . 41(1 
AQUIFER PROTECTION PERMIT NO. P- 102956 ~ -.L 

RESPONSIVENESS SUMMARY ~1:~ 

Facility: 

Permitee: 

September 24, 1996 

Cyclopic Gold Mine 

Nevada Pacific Mining Company, Inc. 
·707 Wells Road - Unit 1 
Boulder City, NV 89005 

Comments (C) and Responses (R): 

/'J~~-V~ tI4 
~/~~~~ 

. ~ 

Internal comments received during the public notice period resulted in the addition of 
two new sections at the beginning of the permit describing the facility and the best 
available demonstrated control technology (BADCT) to be used. 

The Department received one external comrnent during the public comment period. 

Comment (C) from Bill Hawes, Assistant Mine Inspector, Office of the Arizona State 
Mine Inspector; response (R) summarized by Shirin Tolle: 

Cl: The State Mine Inspector's Office has reviewed the referenced draft of the 
permit. We find everything to be in order from the perspective of our office 
and regulations we will be imposing. I would li~e to note a minor, non 
technical error on page 2 of 46 .of the draft. At the top of the page (A -
Discharge limitations). first line, the permittee will be operating a precious 
metals recovery facility, not base metal . 

Rl: The correction to the permit has been made. 





EXECUTIVE SUMMARY FOR PERMIT NO. P-I02956 

Facility N arne: 
Cyclopic Gold Mine 

Facility Location: 
The Cyclopic Gold Mine is located approximately 19 miles northeast from the town of 
Dolan Springs in Mojave County, Arizona. The proposed facility is located over 
groundwater of the Hualapai Basin as described below: 
Township 28 North Range 18 West, Section 30 Quarter - All 
Township 28 North Range 18 West, Section 19 Quarter - SE1/4 
Township 28 North Range 18 West, Section 32 Quarter -NW1/4, SWI/4,SE 1/4 
Township 28 North Range 18 West, Section 33 Quarter -SW1/4 
Township 28 North Range 18 West, Section 34 Quarter -SE1/4 
Township 28'North Range 18 West, Section 35 Quarter -SWI/4, SE1I4 

Township 27 North Range 18 West 
Township 27 North Range 18 West 

Sections 3 Quarter -NW1/4, NE1/4 
Sections 4 Quarter -NWI/4, NE1/4 

. Facility Description: . 
The proposed Cyclopic Gold Mine is an open pit gold mining and hydrometallurgical 
precious metal leaching operation. The mining operation will consist of an open pit 
mine, ore ' crushing and agglomeration operations, a lined heap leach pad, pregnant 
solution pond, barren solution pond, process plant with cyanide tank, fuel tank farm 
stormwater conveyance channels, process solution ditches and process pipelines, 
according to the design and operational plans approved by the Arizona Department of 
Environmental Quality (ADEQ) Aquifer Protection Program Section. 

The facility will mine and leach a low-grade ore that will be deposited in two phases on 
a composite-lined heap leach pad. The combined area of Phase 1 and Phase 2 of the 
heap leach operation will be 34 acres. The heap leach pad has been designed to 
accommodate 4.7 million tons of ore. Nevada Pacific Mining Co. estimates that 
750,000 tons of ore will be placed per year for a period of 4 to 6 years. The ore will be 
stacked on the leach pad in 20 foot lifts to a height of approximately 100 feet. Each lift 
will be leached for 30 to 60 days with a dilute solution of cyanide. The pregnant 
cyanide solution will be collected by a perforated piping network overlying the 
synthetic pad liner. The piping network will transport all- flow from the leach pad to 
the pregnant solution pond. Solutions from the pregnant solution pond will be pumped 
to a series of carbon columns for extraction of the gold. Barren solution from the 
processing plant will drain by gravity to the barren solution pond. 

Best Available Demonstrated Control Technology (BAD.CT): 
The Cyclopic Gold Mine relies on engineered controls to demonstrate BADCT 
requirements. The heap leach facility and the process ponds have been designed and 
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will be constructed to meet Prescriptive design criteria as outlined in the Draft Arizona 
Mining BADCT Guidance Manual. 

Compliance With the Aquifer Water Qua.Iity Standards (A WQS): 
Only limited information is available as ·to groundwater quality in the vicinity of the 
Cyclopic Gold Mine. Potential aquifer units in the area include the crystalline bedrock 
and Hualapai alluvial sediments . Nevada Pacific Mining Co. did not encounter 
groundwater in two exploratory borings at the mine site; one to a depth of 283 feet bgs 
and one to about 605 feet bgs. No water supply wells are located on the Cyclopic 
Mine property. 

Monitoring well CMW-01 was drilled adjacent to the proposed heap leach pad and 
solution ponds to a depth of 605 feet bgs. An attempt was made to measure the water 
level in the monitoring well on June 28, 1995, and 30 days later. No water was 
detected in the well during either measurement. 

Because of the depth to groundwater at the Cyclopic Gold Mine, it is impractieable to 
ascertain compliance with A WQS by monitoring groundwater. Monitoring well CMW-
01 is likely to remain dry during mine operation. Compliance with A WQS at this site 
will be determined by checking for the presence of water in well CMW -01 on a 
monthly basis. If adequate water for a grab sample is found in well CMW -01, the 
permit will require monitoring for the parameters listed in Part IV, Table II. 

Monitoring Requirements: 
The heap leach and process pond leak detection systems shall be monitored according 
to the requirements outlined in PART IV, TABLES LB. I. and I.B.2. An action 
leakage rate has been established for the process ponds and heap leach pad. 
Exceedances of the action leakage rate will require the Nevada Pacific Mine to submit 
a contingency plan to ADEQ within 30 days of discovery of the exceedance. The 
contingency plan will include the provisions in PART II.C . l. of the permit. 
Additionally, all the containment structures used for storage and handling will be 
subject to monitoring and periodic inspections to ensure their integrity as outlined in 
TABLE III of the permit. 

During the operation of the Cyclopic Mine, the Nevada Pacific Mining Co. will 
maintain well CMW -01 as a Point of Compliance (POC) monitoring well. Well 
CMW-01 will be checked monthly for the presence of water. If water is detected 
within the well, Nevada PaCific shall immediately sample for the parameters listed in 
Part IV, Table II of the permit. The contingency plan in Part II.C. of the permit lists 
the actions tb be taken by Nevada Pacific Mining Co. if monitoring shows that Aquifer 
Quality Limits (AQLs) are exceeded. · 
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Point(s) of Compliance: 
Nevada Pacific has installed monitoring well CMW-01 at the point of compliance 
(POC) and will monitor it to verify compliance with Aquifer Water Quality Standards 
(AWQS). 

Surface Water Considerations: 
. A series of diversion channels will transport upgradient stormwater runoff around the 
mine facilities and into existing natural drainages. The diversion channels were 
designed to contain the flow from a 100 year 24-hour storm event. The diversion 
system will consist of the North Diversion Channel, which will drain upgradient runoff 
from the center of the west side, The Central Diversion Channel and the South 
diversion Channel. The HEC-1 model was used to calculate peak runoff rates at points 
aiong the diversion channels. Additional surface water requirements are contained in 
the Nationwide Permit No. 954-0176-MB as authorized by Section 404 of the Clean 
Water Act (33 U.S.C. 1344). 

Technical Capability: 
The facility will be designed by Shepherd Miller Inc., a geotechnical and 
environmental engineering consultant, and will be operated by the Nevada Pacific 
Mining Company. The applicant has submitted the information required by the 
Arizona Administrative Code (A.A.C.) Section R1S-9-10S.B.7.a, band c, to 
demonstrate the technical capability to design, construct and operate the facility. 

Financial Capability: 
The owner/applicant has provided the information required by A.A.C. Section R1S-9-
10S.B.S.a, band c, to demonstrate the financial capability to construct, operate, close 
and assure proper post-closure care. The applicant's availability of funds for closure 
and post-closure care of the facility will be established by the posting of a Surety bond 
of $321,7S0.00. The Surety bond shall be administered by the U.S. Bureau of Land 
Management ~BLM). The Surety bond must be posted by N ev~da Pacific Mining Co. 
prior to receiving a "condition of approval" from the BLM. The "condition of 
approval" from BLM is required prior to commencement of operati9ns at the mine. 

Zoning Approval: 
The applicant has submitted documentation required by A.A.C. Section R18-9-
10S.B.lO to demonstrate compliance with applicable zoning ordinances and regulations. 

Compliance Schedule: 
The permittee shall submit to the ADEQ, Aquifer Protection Program Section, within 
30 days from the completion of construction, the construction drawings for the 
following: heap leach liner system, pregnant solution P?nd, barren solution pond, 
pipelines and process solution ditches associated with this facility, the assay lab, 
process plant, cyanide tank enclosure and fuel tank farm. All construction drawings 
must be signed and sealed by a professional engineer registered in the State of Arizona. 
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The permittee shall, within 30 days of completion of construction of any facility 
referenced in Part II. G. 2. of the aquifer protection permit; submit the results of all 
quality control/assurance testing to the ADEQ Aquifer Protection Program Section. 

Within 30 days of the decision to open-pit mine the P& LM site, Nevada Pacific 
Mining Co. shall request an APP Determination of Applicability from ADEQ. A · 
separate permit evaluation under the APP program is necessary for the P&LM site as it 
is not contiguous to the Cyclopic Gold Mine. Initial waste rock characterization results 
and a plan for subsequent waste rock characterization during operation of the open pit 
will be needed for the Determination of Applicability. N evada Pa~ific Mining Co. 
will need to submit a stormwater management plan to the ADEQ stonnwater 
coordinator in order to comply with Section 402 of the Clean Water Act. 

All other Contingency Plan requirements are listed in Part II.C. of the permit. 





, PART ,I; 

. . . ' . 

, . .•. STATE,OFARIZO~A. ... ' ., 
AQUIFER P~OTECTION PERMIT NO.P,:,102956 

" ' 

. " , .' . 

'AUTHORIZATION ' TO DISCHARGE POLLUTANTS : IN ' A ' MANNER ,SUCH THAT 
, CURRENTANP REASONABLy'FORESEEABLEFUTUREUSES OF THE AQUIFER ARE 

PROTECTED ' . , ', ' ' , ' 

' In compliance\Viththe provisionsof:Arizona ,Revlsed :Statutes(A.RS.) Title 49', Chapter'2, , 
Articles 1, .2 and 3; Arizona, Administrative Code. (A.A.C.) Title i8,Chapter 9, Article 1; 
A.A.C. Title 18, Chapter 11, Articl~ 4; andcondl!iorts set:'foith ~' thispelmit: ' 

Facility Name: ·, ' 

,Owner, and ()perator:' , 

,. Cyclopic GolqMine 

. . . . . , . . . . ' . 

Nevada PaCific 'Mfuing Company, Incorporated 
, 707 Wells Road',-Unit 1 
, . Boulder-City, NV 89005 

, ' 

, is ; authorized' to operate, the ' Cyc16Pic Gold: Mine facility located : approxImately .19 road miles 
northwest frorothe town of Dolan Springs, ' Mohave County, over , groundwater" of the Hualapai 
grouildwaterbasin.in Township 28 .Norih,Rang~ l~'West, Section -30 '~ GUa;'and SaltRiyetBas~ 
Line and: Meridian: " ' '.' 

.,' Latitude 
, Longitude , 

, 35'?47 , 7" , 
1140 14"54" 

North 
West ' 

. ' This per1mtshall become effective on the date of the Division pin!etor'ssignature and' shall' be 
, valid for the life _.of the . f~ciiity' '( operational;closure~- andpost.;,dosure periods) provided that the 
facilitY is ~onstruCt,¢d;operated, aIidmaintained pursuant to ~lthecoriditions :ofthis P~mllt , 

. according to the design ,and operaiionai ,infornlatiori documented, or referenced in PARTS I, n~ , 
IU,IV, V, VI, and YII bfthis~ermit,andsuch that AquifetWat~r QtialityStandards are not 
violated. 



; , , AQUIJ,?JiR ,PR()TECTION',PERMIT 
, 'PERNnTNliMBER P402956 

, , , ', P3gei, ()f.j~ 

PARTIE SPECIFI~ CONDITIONS 

' . ... . 

. ~ . , 

, A. ," , Facility Descnptiori " ' 

The proposed, Cycl()pic ,Gold M'iireis an :open pit gold miIiipg and hydrometalh.lrgicil , preci6us metal " 
, :.leaching 'operation:; The';rni$g:QPerationwill ' col.lsistofan~ope~pit :nlme, oiecru~hing and ' , , ",' 

';agglomerationoperations ~ ,,' a lined h~ap ' leachpad~ , pregnant :Solutio;I1 pond, ,barren 'solution pond~ 'process 
plant 'wIth cyanide ~tank" fuel-tank-farm stormwater c()uveyance channels~ processsolirtion ditches>and:' ' 
processpipeline~" according to the desi.gn ~d op,erati9nal ' plans approved by the Arizona Departnien(of 
EnVIronmental Quality (ADEQ) AquiferProfectionProgram ~ection. ' ' , 

Thefacility'will miIle'~d ieach alow~gradeore that Willbedepositedin:-two Pllases o~ ,acomposite'-: 
lined 'heap :leach pad: ' Phase 1 and ,PhaSe 2 will 'cqnsist of 17 :acres each. ' The heap leach pad has been ', 
designed to actoIrup.odate4.7 'million tonsofoie~Nevada J~~cific Milling Co.estiniatesthat '750',0'0'0' 
tori~of ore will be placed per year for a period of 4 to6 years~ The ore will be stacked on the leachp'ad 
in 20' ,footlfftsto a height of approximately 1 CO' feeL :Each l~ft will be leached for 30 'to , 60'days' with a, 
dilute solution.of cy~ide. ,ThepregIlant cyanide solution will be collected,bya' perforated ,piping , 
network overlying tile syIithetic pad liner. the piping, network will transport all flow frornthe leach pad 
to,theptegnant 'solutionpond., Solutions from ,the '-pregIiailtsolution pond will be pumped to' a series of ' 

" carboil cQluIlllls :for extraction of the gold; Barren solution from the processing 'plant will drain by , ' ' 
, gravity to th~ barren solutiQri: pond: ' , - ' ~ , 

, ., ; . . . 

R " Bes~ A~ailable D~moIJ.str~ted Conirol' Technology OiADCT) " 

The ' Cyclopit Gold Mine relies, o~ , eIlgfue~red- co~trols ' to , deIp.()nstrate~ADCT requirements. The heap • 
, leach facility and thep~ocess ponds,have been designed and':~ill, be constrUCted to meet Prescriptive 
design crit~ria asoutlin~d irithe August '14, 1995,:DraftArizpIia Mining"BAD<:r GUIdance Manual. 

, :'The prbPosedheap leach padliner:will'be a' ,c0mposite ~liner system consisting of an 80-mil 'textured " 
HDPE geomembrane materiatoverlyinga hedding material consistmgoflocallyavailable Clay ' material: 
The-liner bedding will be p1aced in.twO,6-:inch lifts ,over 'a'prepared subgrade 'and will be, compacted: in", 
place to provide a maiimum permeability of 1 x)O-6cIllfsec. A minimum of 2 feet of crushed, sc!eene,d 

:ore:viil be placed ontbe HDPE liner in order to protect the ,geomembrane fr()m ,punctu~e ~ 

The heap leach pad will be constructed with a lea9hate, coUectio~ syst~m apd leak detection system. Two 
main leachate collector pipes will beusediIl both Phase 1 andPhase2, rifth~ heap leach pad. The maiD. 
collectorpipesdraiIi by gravity to the secondcuy coilec~ion ~hannelai1d~en iathe pregriaD.tso~utibn " , 

, , pond. The leakdetection;system,bec;l:ded insand,~ill 'be placed in' the day bedding layer un~emeath the ' 
lea2hate co-liection system. ,' ' Each of the , four ',leak' detection collection' areas will, drain , to asep~ate ' 3:-foot 

, diameter ,leak detectio~ sump. , ' , , ' ' , " , " 

Thetwo solution ponds, pregnant 'and barre~: will b~doubleli~ed with a primary and secondary Jinerof 
6Q.,mil HDPE. A HD~E georiet will be placed between the two liners to' act aSa 1e~~etection layer. ', ' 
Beneath the 'liner, a minimUm. of" 6" of ' lo.cally available clay' mater~aI will be placed' over a prepared 
subgradeand will be compacted in ,place to provide a inaxi~um permeability 9f 1 x 10-6 cm/sec. ' In the' 
eventof aleak'iri the priniary liner, the, solutioll will be collected in the leak detection layer and , ' 
tran~port~d by gravity to a sump., .' The sump will contain a 12" diatneter le'ak detection pipe'designed to ' 
allow pumping of collected solution.' The ponds are designed to provide'the contalliment lleeded for ruri~ 

, off from a lCO':'year, 24~hour storin event" solution accumulations ' resulting from' a 24-hour pOWer , ' 
outage,andart Shou'r working volume at 500' "gpm along with anaddittonal three feet of. freeboard. , The 

, Assay Lab will discharge inorganiC wastes from assay testing intothebarren solutionpond. Organic 
wastes, such as solvents, wi~i beco.ll~cted in a glass container and disposed of as hazardous waste,. ' 
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' C; Penmtted Activities , 

, L ' Permittee 'iS :authorlzedto operateahydro'metallurgical precib1isriietaf~ecoveryfacility a;s,-described 
,in part ILA." " ' 

2. ' HeapLeach~roces~ ' 

, a. " H~ap leachhig shall be restricted to the 34-acreheap le?chpad, assoc~ated solutioncollectiotl ' ' ' 
and transport ditches~ pregnant solution pond, barren solution pond. and process, plant' as ' , ' 

, speCified ' in the 'approved plans ap4 designs sutml:itted with the APPappIication referenced in 
" PART V! '~ " ... . , . . " " " 

b.' .The cyamde 'heapleach process shallbeutilizeci as':describedin 'the approvedplans~ubmitted ' 
, . with the ' APP application referenced in PART. V. ' ' ' . 

c~ ', ' p'ischarg~ ,frolptheheap le~ch pad; ptegn~t ,soh~tion pond; barrensol1ftj6np'ond~ solution . 
collection· and~ransport ditches, ,process plant, ' fUel tank e~C1osure, . cyaIi.ide tank ' enClosure and , 

, " equipment 'shop is,notapefmitted activity and:is therefore prohibited . 
. . ' . ., .... . . , '.. . .. ' " . . " ... 

d. , .Leachedore generated by heap leach'processing shall not be removed from the heap 'leach' pad. 
' R~moviu'or transfer of.le~ched ore ~halito~titUte 'a major modification to the facility. ' 

3 . Assay LaboratOry 

, 'a.· Permittee is auth~rized to-dispose, ofinorgamcJiquid:wastefrom theassaylaboratofy , to the 
, barren solution. pond. - ' ' 

b. :Disposal of , organic waste' from the assay laboratory to any on,..site impou~dment is prohibited. 

c. . Organic .solvent,s used:i~the assay laboratory :shall be c'ollected in glass,C~ontainers and disposed 
of, as hazardous waste~ The volumes and location of organic waste , disposal from ·this facility , 
Shall be recorded arid maintained at the site. '·· , 

4. Discharges to the land surface from the 34;.acre heap leach p~d, associated soll.l.tion collection and 
, 'tranSport ,ditches, " solution pipelilies~ . pregnant solutioiiportd, , barrensot~tion pond~ . cyanide tank, 
, ~sayJab, fueltank farm and proce~ plant r,esulting fro~ overt9Pping;, aqnormal operations; . 

, overfillihg; 'ramfaIl; TIin-on;malfunction of lev~l controllers; -alarms;, and/or buman error 'are 
prohibited. ' 

" - • "" • • I • " 

, 5. ,The unpermitted disposal and burial of nmnicipal solid waste, non-hazardous solid waste and sp~iaf 
waste as defmedin the Arizona Revised Statutes (A.R.S.) Title-49;Chapter4, Articles '1 and 9 is 

' prohibited at- theCyclopic GOld Mine faCility .', . , , 

6. ' Stormwaterdiversionchannels shall bec~nstructed and maintainedasrequiredby Nationwide,Permit ' 
, Number 954~0176:MB aQtho~edlJOder Section404 :'ofthe CleariWat~r Act (33 ' U.5.C. 1344). 

7. Discharge t()navigablewatersas , defi~edby 502(7) of the Clean Water Act(33Ullitect'StatesCode 
1362(7) is not a permitted activityand 'is therefore prohibited. -
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D ~ ',Monitoring Requirements 
'. . ' ~ 

, AU"monitoringrequired ~ this pernihsp.aJl continue for,tile d~ration: of the penrut,regardless of t&e, , 
", discharge or operational status of: the facilitY , ~~ess otherWise designated in this : perrilit o'r, an approved 

contingency plan. This lnonitoringprogrrull may be, modified, includmg possibl~ 'reductiori of , ' 
monitoring frequencies,·~dpa.rameters with Department approval after sixmonihsfromthe, effective date 
of this pemut; , Requests for such changes must. be written and include justificatiOIi for the cbanges ~ , 

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

i. , ,Discharge Monitoring 

,a; " Pr()Gess J:>0hd Leak· DetectiQn' System 

A leakdet~ctionl collection system shall 'be incorporated into the design of the Pregnap.t ap,d 
Ba.rTenSolution Ponds: This :systemshall be'monitoredin,accordance to the tenns and 
frequenciesfound :in ' PARTIV,tABLE LA. Any' liquidsdetected"shallbe!mmped out and ' 

, returned to theprocessponds." Ad.diti6nally ,if the leakag~, rate' for an.impoundment exceeds' 
, 700 gpd, the p~rinittee 'sha11 implement: $e contingency requirements tirider ,P ART II. E.-I. a of ' 

, t¥i~ pennie " ,' .,', .' . ,' " , 

b. H~ap: Leach Pad Leak: Detec~ion System MonitOring , 

The leakdbtection systems~allbemonitored in accordance 'With PART IV, 'TABLE 1.13. Any 
liquids detected Shall be pumpeCiout and disposed,ofwithitltheprocessponds.Additionally, if 
the leakage rate exceeds 100gpd'for anY'one of the four-leak,:detection suinps,the perinittee 
shall implement the cmitingency requirements Wider PART II. E.!. b 'of this permit. 

2; . Groundwater Monitonng 

a., . ,Point of ComplIance 

The point..of compliance designated forthis faCilIty shall be .located 'at thed.owngradient edge of 
the property boundary in t~euppermost aquifer ,d~signatedas: ' , . , 

.. 

Well 
, Indentification L~titude LOD2it:nde· 

MW-l 35°,47' 12"N' 114° 14' 36"W 

, Monitoring at · the above referenced. point of complian~e 'location shall be for hazardous apd:non- ' 
hazardous substances. ' " 

b. ' Ambient Groundwater Quality Monitoring 

, The point ()fcompliancemonitoriilg well shall be monitored on a monthly basis. Monitoring 
shall be conducted 'as specified in PART IV; TABLE ItA and TABLE ILB.. ' 

. The alert level ' for tile point of compliance monitoring weU is established' to be' the, presence of 
" .' . 

fluid within the welL 

, All monitoring wells shall be installed and located according: to plans approved by the Arizona, 
Department ,of Water Resources (ADWR) and the 'ADEQ Aquifer Protection Permit Program as, ' 
referenced in PART V.A. . ' . . , ' , 



; . 

,' , 

.. . . 
3. Op~rational-Monitoring 

a. Operational QA{QC '~equitemen~s ' 

. , (1) Pre~operatiotiruMbrutorirtg 

" Subgrade,Preparationand'Testing , 

-:AQUIFER PROTECTION PERMIT . 
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. Pri~rto installation of the ' surface ,impoUnd~ent iiriets and heap leach 'liner "the,lining' 
cOIitractor ordesignated' quality , con~(>l engineering firm: shall inspect the subgrade. The 

, iilspection. must ensure that prop~r preparation and'testing of the sub grade has been achieved , 
~ccording to the approved specificatiqns 'subt¢tted ·with the APp: application: referenced in ' 

, PART:V of thIs, permit. ' Thesubgrade' shallbe free of sharp objects,ofany kind that could 
,puncture'the lmers.: ~Ruts cau~ed by the compactionequ'ipment or by: the geomembrane ' 
placement equipment must be leveled by hand. , 

. : . . 

Geomembrane , Liner,Testing " " 

, " (a) Nondestructive testing ,shall be, co~ducted on 100 % of all liner s~~. in accordance 
with A$TM 'D4437 (forfield 'se~ )orASTM Q4545 (fotJactoryseanis). . ' 

(b) Destru2(ivetes~for sheaf an~peeI strength shall be conducted ,every 500 feet of linear 
seam In accordailcewithASTMD4i3~Meth9d .A or ASTM D816,'.MethodC (peel_ 
testing)'; and ASTMD81:6~ 'Method: B (sheartestmg). Additional shear and peel tests 
shallbec'onducted afthe beginning'ofeach'seaming period, and it leaSt mice each four , 
(4) hours ~ , for eachp'roduttionseaming apparatus, used that ' day. " ' 

' " . ',' " '. . . ".. 
• • '. .' . • o. • • . . 0 0 , 

, : (c) ,Conformancete&tiIig shall ·be conducted every 100,000 sq~are{eet of liner or each~ot, .' 
whichever is less,wIth result.s availab~e pri6rto instafIation. ·Conformance ·testing shali . 

, include thickness (ASTM D751)~ compound density (ASTM,D15(5), carbon black 
content (ASTM D1603), and 'meltiIidex (ASTMD1238).· . ' , 

(2)' Operational Monitoring 

Inspections of the ,referenced operations shall be .in accordance with the. c(mdit~ons-specified ' 
in 'PARTIV, TABLE III. . ' 

.' . 

Solution, Ponds 

During operation,the pregnant and barren· solution ponds m~st'maintain a minirrmmof two . 
feet freeboard to preventovertoppirig resulting 'from normal ,or abnormal operations; ,' ' 

:, overfilling; .wind and wave action; rainfall; run~on.; malfunctions of level controllers, ' 
~arms,aD.d o¢,erequipment; CWd/or hUman error. . , . .. .., . 

, The ponds shall be inspecte.d weeldyand after storms for ' evide~ce of overtopping, sudden '. 
:, drops.in liquidlevel, and deteriorat~Qnof dik~s or other containment· devised as specified in 
PA~T IV; TABLE III.. · ' . ' 
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Overburden 'and,W aste Rock M~tedal 
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~onitoring ~fth~ Cyclopic Gold' ¥ine overbU~d~n and ,waste rock material shall be " 
conducted~ ' One: sample ; frorri, e~ch ,overburde~lithology will ,be-taken each year '. ~ifug , ' 
operation and aD.~YzedfoIleachability '-(E:?A meth04 ,1312 SyritheticPreCipitation Leaching " 
Procedure, ,SPLP} and add generating, potential usmg 'the Acid-Base Accounting 'meth()d ' ' 

, (BritishColumbia,Acid Rock Drainage Manual method or equivalent). ' " , ' 
, , ' 

'h. - ~acillty Maintenance Inspection' 

(1) The pollution controLstructures shall 'be inspected for the itemsjisted in PART IV , TABLE 
,ill. AJog"oftheseiil'spections shall be kept. at ~efacilityfor the operating life of the 
facilitY, available for review byADEQpersonnel .• ,' ' ' " 

" (2) If~y d~ge of the pollution control structures isjdentified'during ,inspection, proper , 
' repair procedures shaUbe peIformed.,, AH'repair ',prgceduresandmaterials used shall be ' 

'. 'docunientedon'the·Self~Monitoring'Report an4 Documenta,tion 'ForIn and sub~tted 
' qu~erly:t6the ADEQ AquiferPro'tectionPermit Compliance Unit. ' 

. ~ .. ' . .' 

' 4. ,Sampling Protocols , 

a. Leach Solution and qroundwaterMo~toring " , 

(1), Sampling prb'cedures~ preservation techniquesari(tholdirigtimesshall'be:cons~stent with the ' 
'most recent ' ADEQ' Quality A,ssnrance, Pr6j~ct Plan.-

(2) ' '-Static wate~ levelsiak~n fi¢m'the pqint of complianc~ mop,itoringwellshall be measured ' ' 
andrecorded'prior.to sampling. ,The well shali'be pUjgedof atleastthree borehqle volumes ' 

, ' ~ (ascaiculated using the stati9 water -level)' or>until indicaior,param~te,rs (pHi temperature, " 
cotiductivHy)are stable, whicheverrepreseritsthe greater voJume .. , .If evacuCition ~esults in 
th~ well: going dry; the wellshmIld 'beallowed to recover to , .80%of~e6riginalborehole~ 

, volume, or for 24 hours, whichever is shorter; pri9I to saffiplillg. If after 24 hours there is 
not s~fficient ,water for samplmg~ ' the wellwill be Tecordedas dry for ~themoIiitoring event. 
An explanation for reduced pu.nipingyolumes, a record of the volume ptunped,' arid " 

' inodifi,ed saID:plingprocedures shall be reported on the. Self-Monitoring Report and , 
Documentation,Form. ' 

, b. Opera.tionaIMonitoririg 

(1) Freeboard!'1onitoring 

'All freeboard measureinents' shall consist of the vertical 'distance between ' the fluid surface 
and th~ lowest point on the ,berm ,of the pond, 

.' '. ' . . . 
. ' . . 

5. ' ' Installation and Maintenance of Monitoring 'Equipment 
, , 

a. , ,Monitoring Equipment ' , 

, The 'permittee shall provide monito~g or sampling acc~ss! ports ~r devices at the faCilitY for all 
monitoring required by this ,permit. ' . ' 

. ". 
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, (1) 'The f~n0wiilg information 'assoCia~ed with each sample;: inspectiollormeastirement and the 
name' of each ', individual ,who performed'the sampling or' measurement should be included' in 
themonitoririg rec()rds;, ," . , ' , 

(a)' Date~ tiIIieand'exactplace ofsampling~ inspection, ,or measuremerttand the name of 
" each iJidividualwhoperfonned 'the sampling ,or measurement. ' 

(b) ' Procedures used to collect thesample,'otmake the ,measuremeIlL 

(c) pate : ~n which sample cmalysis ,w(tScompleted:. 

, , ' 

, . (d)' Nameofeachjndividual 'and laboratory who perf-Ormed the analysis. 

(e) Analyticat,te~hniques' (Jr methods used to perform the .samplin.g and analysis·; . laboratory ', 
detection limit for ,each tes~ method performed; analytical varianceJor each parameter · 

. analyzed. " . 

(t) ,Chain. of custody records. ", 

(g) Any ,field n9tes r~lating to the info~atioo described in subparagniphs (a) through(t) 
above. , ", 

(2) M~nitoring' R,ecordsfor Facility Inspection ' 
- . ' . . 

The following information shall be,recorded for daily, weekly, m~nthly; biatmual and . 
yearly facility 'inspectionsand/or' after a storm event: ' 

'. '. - . . . ' 

. Narileof inspector, date and approximate time of inspection, ' ~d co~dition of facility 
componerits listed in PART IV, TABLE III,and any dam~ge or malfunction and repairs 
performed. " , 

.(3) Process Solution Monitoring, 

The permittee' shaJ.I re~ord the information required in P !XRT II. D. 6 .a. (1)( a) through (g) for ' 
meaSuremen~s' C?f solution 'characteristics in thepregnan~andbarren solution ponds. 

E. Contingency Plan Requirements 
. . .. '. ,.'; . , . . 

The: pemiittee shall IDaiotaiil at OIeast one copy of the approved contIngency plan at the location where , 
day~to-day decisions regarding the operatiooof the facility are made. Thepermitte'eshall'revise " 
promptly all copies of the contingency planto 'reflectapprovedehanges. ' The permittee shall advise 
anyone responsible : for the operation of the facility of the location of copies of all contingency and 
emergeri~y plaps~ . , . , . 

In addition to the information contained in theapproved contingenc~ pl~ referenced in Part V.A, ata ' ' ' 
minlinum, the following contin.gency requirements shall b~implemented. ' 
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1. '. Leak D~tection SrimpAIert Level Exc~~dance.s '. 

a. · A.ction .Le~ge Ra.te·Exceed(Ulce for Leak Detectiou'and Collection System iilSurl,ace 
: Im.poundmeb.ts(Pr~gnant' SolutioriPond, Barten :So~ution Pond).~: '. '. 

The permittee shall; at a mi~urn~ . initiat~ the follo~ingactioriswithin, fi~edays df becommg 
~ware,of anexceedance of the leak detection/collection system 'action leakage rate: . . . 

(I) 'Pum.P ()uta11 .fluidcolle~t~din. the: leachatecoliection s;'stem, .... . 

(2) Quantify ,andretordthe amoun(,of fluid pumped from.the ·leachate collect,ion system, 
. ' . ' ... ",. ~ .' 

(3) An, as~essrnent ()~fthepotentia1.for migration of liquids ou~of the contalnment system:, , 

(4) Stat~ment of reason for ' le~age~ 

(5) ." An ass~ssment of the curtent'conditions' of' the liner system. ' 

. .. Within30day'sof a confil1Jled exceedance qi'the actionle3kagf! ratealertlevel, ·the " 
permittee shaIl:submit a written report to the' Depat1mentw~ich includes the documentation 
specified in .PAR~U.L3. . .b ofthis' permit. In additioIJ. to actions already taken, the report . 

.. " ~~ha11 detaiI'additiqn.a1 response ' actions to be taken for increased leakage. rates. . 
. . 

,', ' 

RapId and Large Leaka~e 

Additionalresponse acti(m~based on leakage rates:in excess of2,OOO'gallons per acre per. 
day shalt ara: minimum, include: . . .. . 

(6) Head reduction on the ' liner including . e~ptying :oftheinipoUndment, 
' . . . . . . ' . , " ' . .. ,- . .: '\ 

(7) Visual inspectioilstoidentify ate~ofleakage, 

(8) . Repair of all identified areas ofleaICage,: . 

(9) Clo·surt~ · or. partial closure of the inipoundmfmt if identified areas' of leakage cannot Be 
. repaired. . ' . , ' . 

. . ' 

b; Action Leakage~ate Exce'edance in HeapLe~ch Pad . 

'The permittee' .shaIi, at a mInimum, iriitiate the following actions within five days of' becoming 
aware' of anexceedance of-the leak detection/collection system attionleaIcagerate: 

(1) Quantify and record the amourit of fluid pumped frbmthe leachate collection syste~, " 

(2) 'Conduct an~sessmeniof~hepotential for niigration of liquids out of thecontail1ln~nt 
system, 

, .. . . . .. 

(3) Determine the lOCation of t~e leak and excavate the area to repair the liner, 

(4) A report on the responsive action.s taken andtIie . change in the -leak rate. 
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, c. ' The permittee' may b,e re'quired to install ~ddition<ugroundw~t~~~mlit()ringwell(s) if the above, " 
,alert levels an~ exceeded and/oi,there , is ,a large, sudden re,le~e()f haZardous material' frem the , ' 
precessponds~ s'olu~ien transpert ditches or leach p~d. , ' , 

. : , , ' . ", . .. ' ,- .' 

2. , ., Gro.~ndwaterAlertLevel (AL) , or AqUifer Quality L~mit(AQL) 'Contingencies 
. - . . 

a-.. , AL ~r 'AQLExceedance ' 

. ' ,\ (1) ' The-pe~ttee,sh.all' notify th~Departmen( at the address speCified in 'pART IL] .1 ' withi~ 
five days of becoming ,aware efthe :exceedance ef , the peiIlt ofcempliancemenltedngwell ' 
Alert Level: ' , , ' , " ' 

(2)" Verification samplirig ,shallbe cond~cted_.within fiVe-,days ofbeceming ~ware that ~he ,Alert 
, Leverhas been exceeded. ' , ' 

(3) Within five days.ofreceiving there:sults.- orverificatiensampling ffem th~ laberalory, the 
' permittee shallnetifytheDepartment ef the'res~ts" a~ -the address indicated in PARTII.J.!. 

, (a) , If ;the results of verification sampling indicate that an Aquifer Quality Linuthas'riot 
be~n exceeded" thepe~mittee' shalfcentiIiue,to sample ihe;peint of cempliance' ' 

_menltoring ' well.o,~a qtiarterlybasis fe~ theparametets listed in PART IV, Table II. 

(b) If the results,verify that aIlAQL has been exceedtd, : the penilitteeshail, 'within 30 days ' 
ef receiving the laboratery resU1ts verifying-that an AQLhas'beenexceeded; sup mit to. ' 
,the ADEQ, AquiferPrdtectionPetmit ,C6mplian~~ 'Unit~ either'(i) er(ii) of the 
following: ' ' , - , 

, (i) ,a written 'report which ~chi.des thedOC~nie~tation, specified in ,PART ILJ.3.b., " " 
, Upon approval 'by the I)'epartmerit~ the permittee>shall initiate the.actiens n~cessary 
to riritigate the impacts'of the, exceedance.'At aminimu'm, th¢plan'shall include' 

, provisions fer mere. frequent"sampJmg 'until , censtituent ,cel1centi'atienis belew the ' 
AQL f'Or'two consecutive samples: The plan. shallindi~ate ifCuiY additional ' 
parameters are to. be tested for , -, 

(ii) a demonstr~tion thattheAQL exceedarice resulted from errer(s) insampling, 
, analysis, or statistical evaluati'On; , , ' 

(4) In the event 'Of all' AQL -exceedance~ the Department may require'additional mOniteringai ­
th~POC, installatIon (;f addition3I nienit'Oring"Yeils~studies,or remedialactiYities beyond 
these speCifjed in this permit. ' "Inadditien; if the: permittee submits a 'demonstration that the 

- ,AQL exceedance 'was due t'O errer{s)in sampling~ anaIysiS, er statistical evaluation"and 
this, demenstratien is' no~ ,accepte4 by the AD EQ ,the , Department may require that the 

, permittees~~mit the documentatien induded ill.'PART U.J;3. b. ' ' 

, 3. Acc::iderital Discharge , 
. '. . 

a. The permitte~ shall correct ariy failure that results ,in the vielationof perInit cenditions and take ' 
"the follewing '~ctions ': ' " ' , ' 
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(1) ,' Whhin30 ciays~f~spiUiliatmightG~use' the ' exc.eedanCe ofanAQL~ A1e~Levelor might, 
cause,i~~nt and ~ si:ibstantia1-endangemientiopublic health or theenvironinent; .the., , ' 

" pennittee'shallsubm.it to the AD EQ AquiferProtecti~n Pern1itConipli~ceUnlt, a, written , 
, repon ~ that indudes :th,e dbcUmentat~o~required . i?-'l)ART n.}.~. b~. ' '" . " , 

' (2)' Upon,re~iew' of' the aboVe req~iredrepPrt;the ' Departme~t may require additional 
,monitofD:tg, ~d/~i actions; " ' -', ' 

"'b. ~ . Spills/Unauth~riied ' Disciiarge of,Cyanide, $ohition 

'In'theevent ~f a, ~pi11 ofcyam~e,s().1utlon within ,a secondary containmenr:area, the solution will 
. be , isolated' and pllinped,to altemative:storage 'containers within the: heap .leach: circuit . The 
, secondary contai~eD:t .structure willbe'Cietoxified with cal dum hypochlorite or :anequivalent 

aoo washed with water. ' The .neutialired solution will be pumped into the heap leach pad. 
' . . . " ", ~ , " "., . ." , . . " . " ". ' . . 

. If the~pil1 ,occurs()utside the secondary contaiIim~ntarea" the affeCted~ea win be isolat~dand , 
de~oxified. An earthen bern1""ill ,be ,cbnstructed aroundtlie spill area.' ,Calcium hypochlorite or, ' 
. an equivalent wiUJ;e used to -detoxify tlie&pill and the ne.utralized splution will be pumpe~ ,to ' 
the leach pad ,Qr solution pond .. ' The area wilI be excavated to remove all contaminated material 
arid the contaffiinated material , wULbe placed on the leach pad: " - ' ' 

c. -SpiUS/UIl~u,thorized 'Distharge ofH~drochloric :.A~id 

, :, Hydrochloric ', acid will be :~t~red~ in. its oyvnsf:condary CQIlrainment area: " Spin~d :.acid,will be 
, cont<rliledby thesecondary :systettl and puinpedtothe carbon acid, wash tank for te:qtporary 
storage whilethe, pritnary,~toragevessel is fixed ' or replac.ed,and the area iSrieil:tnuized,~:, ' 

If the .,spill,occurs o~tside the .secoqdary ;containment' area,the .aff~cted 'area winb~ isolated and -• 
,- detoxified; ' An earthen b~rtn will-be constructedaround,the spill area~ The spill is to be dlIuteQ 
'- by~flushing ''-\lith water. The, area will be ,excavated to r~lJlP .. ve ' all contan.:riIiated, ~ateriaLand: the 
, contanrlnat,~d .. materialwill be placed on the le~cl1 'pad. , ,- . " 

d:.,' .spil1s/UnilUthoIjZe~'Discharg~of ,Unidentified Ma~erihl 

'-In the event'ofany-acciciental spill 'or unauthoriZed discharge: of: :~uspected 'haZardbus'ortoxic 
materials on the. facility site the telatedarea'shalI be promptly isplated and atteInptsto identify·' ' 
the materia! shail, be ~ made. , Infonpation ,-on persons that , may-have been exposed to the. material 
'will berecord~d~Ifthe ' materia1 is hotidentifiedwithceI:tainty,or:is identified"as being in 'the 
categorY-of unacceptable .waste: .'a qualified contractor' shall, remove 'and dispose of the"material 
according to applicable federal, state and, citY regu~ations ': ,: - " ' 

e. - . Emergency Response ' . 

(1) The permittee shall provide for 'emergency response on a 24-:-liourpasisin theeve~tthata .-' 
,condition arises 'which results in iIIllIlfuent andsubstantialendarigerment to public heaIthor 
theeilVironnient. The plan shall, b~kept atthefacility,:and,provide fo"r~e' following: . -

,(a)' designation oian emergency response coordinator whoshaJ.lnotify, the ADEQ , ', 
--, Hazardous Waste Emergency Response Unitand the ADEQ i\quiferProtection Permit' 

Program and activate. the necess,ary contingency plan i:Q.the event of an 'emergency; 
, , 
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(b) a general , description of the procedures" personnel and equipment t(). be used to. as.sute 
approprhlte mitigation ofunauthorizeddis~Iiarges;and ' ' 

(c) a 'list of names; ' addresses " and , telephone 'numbersofperso~s to be'contacted 'in th~ev~nt 
ofane~ergenc)'. , " , , . , , 

Th.e emergency response coordInator shairn~tify the ADEQHazardousWaste Emergency 
Response U ~t , and the AD EQ Aquiff;!r Protection ' ~erinit' Programi.nuD.ediately in the event 
tpat emergency response measures are taI<:en 'or those portions of the contingency pian that ' 
address afl'iinminentandsubstantialenctangerment to people, groundwater, surface water or · 
the environment are activated~ , , ' 

4. Slope Failures 

If a slopef~lure involving the heap leach pad, surfac;e impoUndments or liners occurs,the pernrlttee 
sha.ILpiomptly, dose the active ,aieain.the ~yicinitY , ofthefailu~e" andc;onduct a field investigation·of 
the failure to ·atialyie its origiri and extent; its: imp-acton the heap leach operations, temporary ami , 
permanent repairs art4 changes iJl operational plans considered necessary. Within 30 days ofa slope 
faIlure involving a lined facility (suiface impoundment or heap leach pad), 'thepe~ttee shalrs~brpif 
a wIjtten report whiCh incllidesthe :doclunentation sp~ifiedin PART ILJ.3~b of this permit. Upon ' 

, approv~ by the , Department, the permittee shall, initiaiethe :actions necessary to mitigate the impacts 
of the failure. ' " ' , " 

5 ; Drainage Structure Failure 

Ifadrairiage stfllctutesuch as a ditch or diversion'betmfailsof is biocked the permittee 'shall ' 
. pro'rtlptlyrepairit.The temporary repairs shaUbereplaced by permanent repairs as soon as 
, conditionsa,llow. 'Tlierepairs shall be designed .to' prevent'futu~e failures. Within-30 days of 
becoming aware ofa ditch or'diversion berm failure; , the' Pennittee shall submit to the ADEQ 
Aquifer 'Protection Pe~t Pro~am, a wdttenreport iridicating the. actions takt:?n. 

F. , Temporary Cessation 

, The permittee ' shall ,rtotifythe 'AD EQ Aquifer Protection Permit Program in writing 'bef~re temporary 
cessation of any operation at the facility. , Notification of the temporary cessation does not relieve the ' 
peIjnitteeof any p~rmit requirements unless otherwise sp~cifiedin this permit. . ' 

Accompanying the ,notification shall be ~descriptio~ of,anY,measures to be taken to 'maintamdischarge 
" control systems such that -discharge is minimize~~ during ~empot~ cessation': ' 

G. Closure 
, .. 
,I. Thepenruttee' shall provide priornotiflcation to' tlie ADEQ, Aquifer piotection Peimit Program of ' 

intent to cease, without intent to: -resume, ,an activity for which the facility was designed or operated. 
Within 90 days follO\yillg notification, the permittee shallsutmtit a closure plan to the' ADEQ, 
Aquifer Protection Permit Program for approval. This ,plan shall be in addition t9 the approved' , 

" closure, methods contained in the Aquifer Protection Program permit application referenced in PART 
V .Aof the permit. , Tqe plan sh?ll describe the following details: ' ' 

a. Tb.e approximate quantities and thechemical, bi~logicaI, and physical characteristics of the 
materials to be removed from the facility; , 
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· h. '. the destination of the "materials to be removed ftomthe facility and 'an indicatioriqiat plagement 
" of the ,'niaterial~ at that destination i~ ~pI'rov~d; ' , " .., " . 

c.llIe approximate 'q~antities ' and' the cheinlcaI; ,biological~ and physical"characteristiCs of the: " 
materiaisthat will remain a(the facility;, ." " '. ' , ' . , ... 

d. · ' the' methods tobe used to treat any ,materialstell1ain~g at the facility,; 

' e ~ ,'the Inethod~ to be use~to ~ontrolthe' discharge of pollutantsfro~ ,ilie fa~il.ity; 

· f. ' any limitations 'oilfuture' lancfor water uses created as a result of the facility 's operati~ns or 
Closure. activities·; . " ' . ' . . 

g. , the methods tobe usedtos~cu~etheJaci1ity;, 

h. ' 'an estimat~ of the cost of cl6sure; and 

, ,i. " ~sched~le for implernentatio~of the closui~" plan and the submission ofap~st.,cl6s~re pl~: . ' 

.2 . . UpoIi ~ompletion of 610su~eactivities,thepermittee shalf give written noti~e to ADEQ' Aquifer 
Protection Pe~t Compliance indiCatingth~t the approved: c1qsure 'plan has been impleniented fully, 
and, shallprovidepro'of .of the ,inclusion ~rithe deed to the property of complete information about the ' 
r#aterials buried or discharged at the facility' and any Iimitatio~s oil , future land or \yater uses created ' 
as aresultof the facility' sopenltions or·closureactlviti~s. , ' . . ' " 

.3-. : APPclostire activities shallcqriiplywith, thos~ ,required for Nationwide Permit No.~ 954~176-MB', 
, issued ullde,r the authorIty of Section 4040fthe :,Clean Water Act (33 irs.c. 1344). ". . 

H. Post-:Closure , 

1. ' Po~t~Closure requirementsas ' determinedbythe '~DEQAqUifer . Protection Perinit Program will be', 
· based on the review of facilitY c'tosure activities. . . ' 

2. The pos~~d6sure plan. shaIlensure that any reasonable 'p~obabi1ity . o.f further discharge, fro~the . 
facility, and ,of exceedi~g Aquifer Water Quality Standards atJheapplicable,pointsofcompliance, 
are eliminated, to the greatest extent practicable. , If a modified post~losi.rre plan is deemed to be ' 
necessary', the modified plan shall'describe al1. of the followmg: " , 

a. The duration of the post-closure care. ' 

. b : . The'monitoring proce4l.ires 'to be iIiIpl~inented ~Y the p'ermitte~~ including monitoring 
frequency:, type; and location. " . . 

.c. A description of the ,operating and maintenance proc'edures to be impleIilep.ted for 'aquiferquality 
protection deviCes, such as liners, treat~ent systems, pump-oacksystems, ,and, morutoring wells . . ' 

d . A schedule and description of physical inspections to beconductecl at the facilIty following 
closure. ' 

, , 

. . . - ' . 

e. "An estimate of the "cost of post -closure maintenance ' and monitoring. , 

: " .. 
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J, . A "ciescriptionof lirtntations onfuture l~d' or water llses';or botl.1·" at the facilitY site as a result": . 
of facility operatio~s, . . . . . . . 

. 3. . The permittee shim notify theM>EQ Aquifer ProtectiOri Permit Program in writ~gwhen fue post- .... 
· closure activitieshavebeencompleted. · .. , .. 

4 . . Ata ~tnuin, post~cl~stH'e 'requirements:shallmcludemaintenance andmonJtoring ~ctiviti~s,. as .' 
described in .PART IV~ · TABLE.~ iIl and the plans .referenced ·in PART v.A . of ;this ~ petmit . . These .... 

. ~ activities .shaH consist of~' periodicverifjcation~.that · alr the·containnient .and mOnitoring'str:uctures and 
facmties retain the~r integrity ·and iheiroperabilitY; appropriate repairsas~ necessafy;' . and monitoriIig . . 
· of-groundwater anclleachate. These activities wilI .contiilUe after closure for'a penodoilime 'tbbe 
sp~cified at closure and' rieither 'shall theif·frequency be'modifle.d Iior :the monitoring ceased without . 
apptovalby the Department. . '. . . . . 

, " . , . 

. L . A copy of the emergeD;cY response plan 'shall besub~tted to ADEQ . A.q'lliferProtection. Permit . 
Program.within 30"days from the effective date of this 'periDit . Th~planwilUn:clude 'the : . 
Information referenced in Part n. Ej. e. . . . . 

. 2.. The pemlitteeshall submit to the ADEQ Aquifer Pro~~ction Peririit Prog~~llIl;~ith~ 30 days of the' 
. : completion ofco.ns~I'llcti6n, the constructi9u design : drawings for the heap leach liner systeni~ 
·.··pregnant·and barren soluii6n'pon<ls; 'process plant, pipelines,process solution ditches~ assay lab, ' 
tarikf~, StorInwafer d-i\r~r.si9n structures"and: anY ·aspects of the facility affecting discharge ; 'As­
built drawmgs·shall. reflect the de~ign change~ ,det~le(tin the Deceniber 4, 1995, corresp·ondence · 
be~ween .Shepherd. Miller Inc ~". andN evaditPacific Miping C(). · All co~truction drawings shall . pe . ' , 

' ~igned and.sealed by '~professional 'engineer registered ··in. the : State of Atizona. " 

3 . . The pennittbe shan, wIthin 30 .day~s of comple~ioilofconstru~tion of any facilIty referenced in pART .. 
· II.C. 2 .. , subrrnt · the results of all quality controllassurancefesting. to the AD EQ ~Aquifer. Protection' 
Permit Program. . . . . 

4, ' :The p~rinittee shall, within 30dayspri6r to construction of the soillme(for'the ieachpad., provid~a 
copY oithe' modified Project Specification arid Construction Quality Assurance. for the Heap Leach 
Pad and ~olutionPOIids·. The modification shall :inClude the·geotechnical ·quality ~ontrol and ... . 
assuranc·e· procedures outlined iIi the September f5, 1995, 'cotrespondencebetween the AD EQ and 
the Nevad~ Pacific Mining Company ~ ' . " . . . . .' . 

5 . . 'The petmitieeshall, within 120 days after isshance of 'the iIldividual ·Aqu~fer ProtectionPennit, 
. prov.ide~cOritingency plan for the dispo~al of overburcien and wasterock materials found ·to be acid· 
. gene;rating based orr leachability (EPA' method 1312. SYIl~etic ' Precipitation Leachihg Procedure, ' 

SPLPi and/orthe ACid~13aSe Accounting .method · (usmg the. British coluilibia Acid ROCl< ,Drainage .. 
Manual or acceptable equivalent . methOd)':' Review . and appr~val ofthec'oritingency plan by the . 
Departinent must be comple~dpriorto :nrlne Jeaching operations. . . . . 

, , . . ' . " . ' 

Once ~he contiD:gency plan is approved by the DePartment, the permit shall :be modified to include 
the contingency plan. The referenced mcluslori to the permit shall be deemed a minor modification ' 
to the permit pursuant to Title 'i8, Chapter 9, SectIon 121.D·.4 of the Arizona A~lministrative Code. 

6. . In 'accordance wim, Title 18,. Ghapter 9;\ Section· 121 ; F .1. ~the Director may. suspend or revoke this -. 
perniit f()r non-compliance by the permittee for my . condition established in the abOve referenced 
compliance schedule. ' . I .. . 
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.J._ " Reporting Requirements 

. 1. . Reporting Locatioh 

.·Signed copies ()f~l reportsrequire'cl heteins~all'be ' subimtted to the DepartI?ent: 

. . ,Arizona . Dep3:rtnient of Environmental Qu~lity . 
. Water Protectiqn Approvals and Pem1its Section " . 

3033 N6rth .Ce'nq~·al Avenue " 

2 ; MonitorjIig Reporting . 

Phoenix, Arizona 85012 
Phone-Number : (602) 201-4675 ' 

a. Thepermitte'eshali~oniplete 'theS~lf-Monitoring Report ' and Documentation Formprovidedby 
. the Dep~menttoreflect facility .insp~tion ;requirementsdesignatechrt PART IV , TABLE III 
and submit to the 'ADEQ, Water Pollution COPlpliance Unit quarterlY along with other reports ' 
required by thi,spermiL . Facility. inspectionreparts shall" ~e sul:miittedno less. fniquel1t1y than 
quarteriy, . regardless of operational status.;' - -

b. PARTIV, TABLE LA., tABLEI.A~ l,TABLE LB;2,TABLEll.A and'TABLE.II.Bcontain 
the frequeri~y for _r~porting 'results ' from 5iisch~ge. and groundwater monitori~g . requirements. 

· Results shall be 'su.bmitted inthe Self':MonitotingReport Form;-' Monitoring methods shall be 
. . ~ecordedand any. deviations from . the _ methods and,' frequenCies .prescribed in, this permit shall be 

reported. . - .' . , . " . . ' . 

c . .. The permittee shall complete the S~lf~MollitOring~epori:Fo~s, ·. to be supplied by ~e .. .. . '. , . . 
· Department, to the extent that the infofIllation reported may be entered on the foIm . . The results 
of all . monitoring ' required by this permit shall be ' subInitt~d in such a format as to allow direct 
comparison with the limi~a~ions and re:qtiirements of the pe~t. 

. . 

:? Permit Violation or Alert :LevelExc~edance Reporting 
, " , '." ', ' " 

a. . The perniittee shall notify the, ADEQWater Qu~ityEnforcement UIiit within five ' days of" : 
be~oming aware of a violation of my :permitcondition ~or an A1~ Level having been exceeded~ . 

b: . The pen,riittee shall 'submit a written report within 30 ~aysafter becoming ~ware, of the violatIon .. 
. ()f a permit condition or of an Alert Level having been exceeded. The report: shall document all 

· of the 'following: ' . . .. 

(1) A d~scriptlon of the violation~d its .6ause; · . 

(2) the period ofviolatiofi, ~cludingexact date(s) and time(s) , if known; ancl the an~icipated 
time. period d~ring~ which the yi()latio~ is. expected to : contillue; . . . 
,' , . ' , ,' 

(3) , any action taken or planned to mitigate the ~ffects or the violation, orto eHminate 'or . 
pre,:ent recurrence of .the violation; . . 

(4). any monitoring activity or other information which illdicates that any pollutants would be 
reasonably expected to cause a vioiation .of an Aquifer Water Quality Standard; and 

. " 
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. . . . 

, (5) : any malfurictionor f:ailur~ , ofpol1utioncontrol ' devices or other equipment or process. ' 

4. , Modlficatioll Reporting ,,' 

a., Ail req~estsJQr permjtmmlffications shaibedone' Inaccoidance wi~ pART VI.H.3~, ~nless ' 
", otherwise specified intmspeqnit. " , 

b; , Requests for· amajor:modificatioriio a Jacil,ity(as defmed:in PAR.T y.C.24 .) shaH be sub~tted ' 
at least 180 calendar days before Iilakingtbe maj'o~ modificatioI;l. ' 

5; , OperatIonal Reporimg ' , 

a.The· permitteesh~111 rep~rt. <>per~tional c~nditions lis~ed iu'P AR TIV, TABLE III- inthe Self.: 
MonitormgReportJormquarterlY: If none of the conditions occur; the report shall say "rio 
,event" fora particular,reporting period~ 'If the facility is ntit in operation, the permittee shall , 
indicate that fact in the S~lf-Monitoring Report~ , , 

. . . . . . ... . . , ' . .. . ' . ~ . 

b.The permittee : shallsupinit ' dat~tr~quir~in PART IV, TABLES I through IV regardless bfthe " 
operatIng status of the facilitY "un)ess otherwise approved'by the 'Department 'or allowed in this 
permit. , ,", 

6~ . Self-Morritoring: Reports 

The Self-Monitoring Report shall include: Copies of laboratory analysis forms, ,' documentation on. 
sampling dateandtime, name of'sru:nph~r, static w'at~r lev~lpri.or to , sampling, sampling methOd, ' 

: purging volume, indiCator\parameters~ analytjcru. met1iod,m~thod : 4etection limit, ' date of analysis~ 
preservation and transportation procedures, and"analytical facility : DatirshaIl.be compiled on' 
standardized' forms which allow comparisonw~th, past repoits~ 

7. Samples taken report due by: , 
" 

,Samples taken during Quarterly Report 
: quarter b~inning due by ' ', : 

Jan. " Apr. 28 
' Apr. ' Jui. 28 

.. 

.. 

JuI. Oct. 28 
Oct. Jan. :28 , 

" 

. PART IlL OTHER CONDITIONS 

' A'. AnalYtical Methodology 

'The perinitteemayuse any approved analyticaI method for· each parameter requiieduncler thispennit cis " 
long as themethod,detectioriliplitsare adeqmlte,for ·the regulatory limits speCified forthatparameter in' 
the permit. The analysis shall ' be performed py a laboratory licensed by ' the Arizona-Department of 
He~th SerVices., Office of Laboratory Licensure & 'Certificationfor '~ach p.arameter analyzed. For results 
to be cQnsidered valid, all analytical' work shaliDleetquality control standards specifieci in theapprove(i 

, methods. A list of certified laboratories caD. be obtmned, at the address liste,d below:· ' 

Arizona Department oJ Health Serv~c~s ' , 
Office of Laboratory Licens~re '& Certification 

3443 North Central Avenue" Suite 810 
PhoeniX:, Arizona 85012 

, . Phone Number' (602)255-3~54 ' 
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·." . 

B;' EIiviro~entaJ. ' Lclboratorv Contact ' 

AQUiFER PROTECTIONPERMI't · 
, " ·· PERMTr NiJMBER' p.;102956· 

. . }lageJ6 : of33~ ' 

, Upon s~bIIlittarof the saIIlples, to a siate~certified laboratoryfpran~ysis, the pemii~ee.~shall·f~·rwat~ , a ·' 
copy of the -$i~~ed permitto:1helaboratory for-r~fe.r~nce~; , ,-, . ,; 

. .... 

: .:':" 

," . 
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PART IV. TABLES 

. DISCHARGE MONrrOruNG 

. AQUIFER PROTECTION .PERMIT 
PERMIT. NuMBER-P-I02956 .. 
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. _ .. lABLEI.A ,_ : . _ . . . 
:LEACmNG PROCESS.;LEAK.DETEC110N MONITORING 

SaptpIfn~fPoint Number 
. 1 

Dischar.ge 
' . Parameter Liniit 
Presence of Fluid. N/A 

.. V plume. Pumped NIA 
, . , . 

, Rate Pumped NIA 
. . 

Action Leakage Rate NIA 
. , 

Alert Level Exceedance NIA 

. . < 

.. . 

.. Identification·. 

Barren Solution Pond. 
Leak Detection Sump 

. Pr~gmmt·_~olritlon Pond 
_. Leak Detection Sump . 

. Alert Analytical 
Level Method 

Reserved Fle~d · Inspection 

Reserved, Record volume· 
__ . pumped 

N/A :, Record rate .-
. pumped 

700 gpd 'caJ.culation . .. 

N/A - , As indicated 

. , 

. . 

LoCation .: . 

LAT: 35° 47' 13"N 
LONG: - 114° 14' 47" W 
LAT: 35° 47'16" N 

-LONG: 114° 14' 47" W 

Monitoring R~porting 
Frequency Frequency 

Daily during Quarterly 
fluid -

containment · 
A~pumped . Quarterly i 

As pumped Quart~f1y .. 

,Daily duriDg· Quarterly 
~fluid · 

.containment 
. If leakage-rate . . Quarterly 
exceecis.700 .gpd _ 

implement -
- ' 

contmgency 
plan in PART II 
SectionE.1.a . 



AQillFER'PROTECTIONPERMrr ' 
PERMrtNUMBERP~1029,56 ' " ' 

~~ige18 :of 33 

" " ", TAaLEi.B , ' 
LEACIDNG PROCESS-LEAK DETECTION ~ONITORING ,' 

~ . . 

Sampling Point Nuniber 

4 

5 

6 ',' 

Identification 
Leac~ P.ad Detection Slimp"', 
, " " ' ,Phase 1:' South ' 
Leach ,Pad Detec;tion Sump 

' Phase 1 '- 'North 
Leach: Pad, D~teciion Sump 

. " Phase 11- ' South 
, , ':Leach Pad.Detectio~ · S~mp 

, ,,' Phase II- North ' 

Location 
, LAT: :, J5°-47"16"N 
, LONG: - 114°J4~ 47" W " 
,-LAT: 35°47' 16'''N 
, LONG: 114° 14" 47", W 
, LAT: ' ,' , 35° 47'1-6" N 

LONG: ,,' 1140. 14'<47" W 

,LAT:: 35°47',1.6" N 
. LONG: ' 1l4~.l4-' 47" W 

DisCharge : ,Analytical Monit()ring Repo~ing, 

" 

, Parameter Limit , 
, Alert 
Lev-el , 'Method ' Frequency '. Frequency , . 

::Presence of Fluid N/A 

,Volume'pUmped ' , N/A 

,RatePuinped ' N/A 

:ActionLeakage, Rate NIA,', ' 

,Alert LevelExceedance '. ' 

, ,-Reserved 

, " Reserved 

,N/A 

, 100 gpd ' 
p~t 's:unip -

N/A 

, ~ield Inspecti<m - Daily during , . 
, leach ,operation 

'", , 

Record volume 
~ pumped ' " 

. Record.nite 
pumped' 

.' quculati6Ii 

As 'indicatect'. 

' Aspumped , 

" As pumped , 

, Daily :dliring 
leach , operation, 
Ifleakage rate 

exceeds 100 gpd 
. iri1plemen~ 
cc:mtingency 

plan' in PART II 
Section E. r . b' 

, ·'. TABLEII~A 

" Quarterly 

Quartt?rly 

. Quarterly 

Quarterly ' 

" Quarterly 

" 

" . AMBIENT GROUNDWATER· MONITORING 

, Monitoring Condition RespOnse: ~ . " 

absence of. fluid ' in well , report :absenceof fluid ,., 
,: ' _ presence, of fluid. in well , ; report alert l~vel.exceeded- · . .. , , 

monitor forparrunt!tets in Part IV,· Table 11.13 

, , 



'. " ," 

AQPIFER 'PRO~CTIONPERl\ill " 
PERMIT Nl.n\mER , P~102956 

S~~i>ling 
' Point 'Number 

Well 
Numb~r 

MW-l 

Parameter 
, Temperature 

Specific Conductance' 
pH 
Nitrate-N itrite-N 
Chloride ' 
S0dium 
Total Dissolved Solids ·' 

'Calcium 
Magnesium, 
Sulfate ' 
,Cyanide , (free)" 
, Cyanide (total) 
, AlkalinitY,Total 

,Metals': 

, Parameter 

,Antimony' 

Arsenic 
Barium , ' 

· ,Beryllium 
Chromium 
CadIDium" 
Iron 

, , TABLE:U~B 
AMBIENT '~RO~WATERMONITORING 

.. 

,Location 
(x-y-z) , 

Cadastral ADWR 
, Registratioil Number " , ,Latitude ' " 

AQL123 , 

Reserved 
, " Reserved ' 

. 10 
Reserved · 
Reserved, 

'Reserved ,', 
Reserved- , 

, Reserved 
' 0.2 

ReserVed " 
. Reserved 

AQL, 
0.006 

0.05 
, 1.0 ' 

0.004 ' 
O~l 

0.005 , 
Reserved 

, 55~54855 'b 

Anal~ical ' ' 
, Method4 ' 

, ,Analytical ' 
Method 

35~ 47'12" N 

. Sampling 
Frequency 

, Monthlyif ' 
" ALR5 iJ?PART 

IY Table,ILA 
exceeded ' 

, .. 

n - , 

' Sampling 
Frequency 

',' .Monthly if ALR: 
, ' ,in Table ' ILA ' 

exceeded, " 

" 

, II 

, ' ' 

" Page 19 of 33 : 

LongitUde 
' 114° '14'36 ii W 

Reporting 
Frequency ' 

'. Quarterly 

, ,, --

" " 

, R:eporting, 
, 'Frequency 

Quarterly 

'", 

, " 

, lAQL = Aquifer Quality Limit. , Thei\QL for a p~rameter 'is set at'the Aquifer: Water Quality Standard 
for that parameter., " , ' , " ' '" , ' . ' ' 
2Reserved :~ ShOlild ' a. n~eiic stan,dard for this parameter ' beadopte~ by the State" the value: wiUbe 
incorporated herein; otherwise it will be, determined from ~easurements obtained during the ambient 
groundwater monitoring period. ' " ' ' ", ' 
.J All AQLs are in mgll unleSs: otherwise noted ' , " ' , ' , 
4 ' 'Any EPA approved:.method may be used to analyze,for the 'parameters listed as long as the method 

. provides 'the capability of achieving the lowest method detection limit orm.ostpreciselyand accur:ately 
quantitates the concentration oCtile paraineterS listed~ , 
5 A:ction -ieakageR~te 



: Parameter 
-Lead ' 

, Manganese' 
Mercury 
seteniuln ' 

, Thallium 
.. 

, 0 rgames! , " 

Parameter, 
Total ' Phenol , 

Benzene 
-Bromodichloromethane 
Bromoforni ' -

Bromomethane 
, 'Carbon, tetrachloride 
Chlorobenzene ' 
"Chloroform 
Dichloroditlurometharie ' , 
,1 ; 1-Di~hloroethane ' , 
1,2:-Dichloroethane 
'1; 1-Dichloroethene . ' 
'trans-1 ,2-DCE , 
1,2-Dichloropropane 

, Methylene Chloride 
1 , 1 ,2; -Trichloroethane 
Trichloroetneile 
Trichloroflu'oromethane 
Toluene 
N apthalene , ' 
1 ~2;3-Trichlorobenzene 
1,2; 4~ Trichlorob'en.zene 

,Bromobenzene 
Isopropy lbenzene 
N-Butyl benZene 
N -Propylbenzene 
Hexachlorobutadiene " 
1, 1-~1 ,2,.. Tetrachloroetharie 
Dibromomethane 
cis'-l, 2-Dichloromethane 
Tetrachloroethene 
tert ~ Butylberizene 

, AQUIFER PROTEC1JON PERMIT 
, , ~ERl\flT NUMBER,P.!102956 

TABLE n.B (conti d) ,' , " 
AMBIENT GROUNDWATER,MONrrORING 

" , 

AQL,' 
0:05, 

Rese0'ed ' 
' 0.002 , 
' 0.05 ' 
0.002 

: 

AQL 
Reserved 

0.005 , 
Reserved 
Reserved 
'Reserved 

0:005 ' 
Reserved 

' Reserved 
ReserVed ' 
Reserved 
' 0.005 

.Reserved' 
' Reserved 

0.005 
Reserved 
,ReServed 
.Reserved ' 
Reserved 

1.0 . 
ReserVed 
Reserved' 

0.07 
Reserved ' 

' Reserved 
Reserved 
Reserved 
Reserved 
Reserved ' 
Reserved 
Reserved· ' 

' Reserved 
Reserved . 

An~IYtical :. ' 
' , Method ' 

, , 

Analyti~al , 
'Method", 

" 

' ' 

" 

Sampling 
: Frequ~ncy 
Montblyif " 

ALR in Table ' 
, ILA. exceeded , ' 

" .I' 

" " 

Sampling ' 
Frequency " 

_ Monthly ~fAlert 
.' Level in Table 

, " , II. A is exceeded 
II 

" 
II ' 

, ~ , 

" 
" 
" 
" ' 

II 

II 

" 
" 
" 
" 
" 
" .. 
.. 

" , 

--
" 

' .. 
" .. 

" 

" 
" 
II 

II 

" 

" 
.. 
.. 
" 

, .. 
.. 
" 

, RepOrting -' " ' 
Frequ,ency , 

Quarterly 

u" 

n . . 

Reporting 
' 'Frequency , 

Quarterly 

II 

,II 

II 

II 

" 
" 
" 
II 

II 

" 
" 
" 

' It , 

II 

... . , 

" 

'" 
II ' 

.. 
1/ 

" 
" 
Ii 

" 
II 

" 
" 
" ," 
" 
" 
II 

" , 
II 
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, , TABLE II.ll (cont'd) 
AMBIENrGROUNDWATER MONITORING 

" Parameter 
Xylene (tota}) ':.' .' 

2",Chlorotoluene 
4-Chlorotoluene . 

,Styrene 
1,2;3:-Trichloroproj)ane 
1;3,.;.Dkhlo'rppropane 
2,2-Dichloropr6pane 

' , ' 

1; 1-Dichloropropane " 

Paraineter ~ 

Barren Solution and Pregnant 
, Soiution Ponds : ' , 

, Berm Integrity , 

Heap L~ach and Solution 'Pond 
, .. Leak DeteCtIon Sumps 

Solution Ditches ' 

AQL 
10.0, 

, Reserved 
'Reseryed , ' 

'crA 
Reserved ' 
ReserVed " 
Reserved , 

" ReserVed 

, Analytical 
, Method: 

, TABLEm., , 
OPERATIONAL MONITORING 

, -

, Sampling ' 
'Frequency 

. 11 

,', " 

II ' 

,', ", Performance Leyels 
No visible , cracks or ' leaks"in finer; , Pumps, and ' fittings 
Imuntamed without leaks. arid ingooiw6rking order; 
Minimum two-foot 'freeboard; NO-' evidence of se:epage 
,No substm.ti~ erosion; No evidence of seepage ' 

::.-

'No impa,irQient ofacce~~;pumps\vqrkingproperly; Level " 
of liquids in sumps observed and recordedinon-site.log 
No evidenCe ofspilhlge on the creslor putside the 'ditch 
embankment or leakage; :No evidence of seepage,; No 
visible cracks or leaks in liDer; ,Minimunitw.o':'foot ' 
freeboard 

Tanks . ,No evidence 'of "' spill's ,or leakage; pumpscind fittmgs 
, mafuiairied without leaks in'goodworkfug' order; ,' log kept 

on:-site for operation andmaiiitenance ' ' '" 
' PtocessPhmt and Assay Lab ' .. , Noeyidence of process: solution discharge or ·seepage; 
Storm Water Diversion Ditches No subst3rltialerosion; No overgrowth of weeds; Free of ': 

, obstruction ' and debris, ' ' ' " 

, , , Page 21 of 3~ 

R~porting , 
Fr.equency " 

' : 

II ' 

, InSpection 
, "Frequency 

' Daiiy ' 

Weekly and 
after storms . 
" Daily 

Daily ' 

Annually 

Weekly 
Monthly 

,, ' 
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CIX)SUREIPOST, CLOSURE ,:FINANCIAL 'DEMONSTRA TION MONITORING " 

· . Within 30 clayso~teceiving .a Record"of.Decision fro,m:the Bureau. ofLandManagem~ntD3LM); ·· the . . 
· Neva.da'PadficMiningCo. shallsllbmit ·t() ,ADEQ,a,copY:6("theqmditic>u'ofapptoval". 'The "c,ondition'::. 

of appro:val" 'shall'post :a re~rainatl6n bondo! $321, 0QQio coyer-~thecostg:of clo~ure' ahdpost~ciosure at ' ...• 
. the CyclopicMlne. , Subseque~t to. the Recorci<>'f.Decision ;arid ·within30·days.ofreceipt, NevadaPaciflc . . . 
. Mining Co ~ sh~LseIid<~DEQ a copy :of BLM's fon;n,.al bond releaSe~acceptanc~ letter. ": . 

, " ,:,-

' ..• ·.· ADEQ. will be. notified within 30'daysof 'Nevada Pa~ificMitiing:' Co.'s 'appe(ll 'of the b~nd' ariiount in the 
BLM Record oJ DeCision. ' If ·' a . subsequent agreement. betWeen Nevada PaCific Mining Co' . . and BLM . 

" 'decreases 'fuecost of-the bond below $321,QOO, ADEQ win'be'requited to modify thepemrlL This ' 
': ," .. ' action shallpe cpnsidered a major modifieatio.ri· of the,: pemiit: . ModificatiOtl to the pe~it shall ' require ' an 

· . assessment' otolosute and post-closure coSts as 'appHca1:>le to the~ Aquifer Pr6tettionPtogram~ . . Nevada 
Pacific Mi'iling: Co;rriay: be requireqby AJ?EQ tdpost ·anadditional bond tocoverth~ costs. of closure 
and post~closurecare if bonding undeI<~e BLM' is' inadequate; ' .. 

.. ' , , 

.. 
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PART V. REFERENCES: PERTINENT INFORMATION 

A. . References . 

The' teimsand 'c()nditions sefforth in this .permit have been .developed b~edupon the information·' . 
containedm th~ follOwing: ' .. . 

. " . ' 
" . . '. . 

2. 'PernlltAwlicati6n dated, __ ::....:A=uo;gu=s;.:..t=2·..:..;1.L...;..=-:19;..;;9..::;.·5 _________ --,-__________ --...;.... ___ _ 

3~ . Aquifer InipactReview ~dated ________________ --,-___________ :....-_--,-__ ___ 
. ' . . . 

4. )riventory :F.ile NUniber_' .---;_·....::.1~02::..:9~5:...:::6:....-_ __,_---__,_-,.....-__,_~-.---;--...-.---;----~-

5. Pl~ ~pproval by Aquifer Protection . Section dated ___________________________ _ 

6. Amendments to above No; 2 dated - November 12,1996, December 13, 1995, December 14', 1995, 
November 20, 1995, October ~7, 1995~. October 25~ : 1995 . . 

. . . 

7. ~hl~N~red~~oo~r~~ __ ~A~p~ri~I.~8~,~19~9:...:::6~· __ --,-_..._-----~-~_--,-_ 

8: Public' Hearing co~ents, correspondence and any additional supplemental information c~ntained in 
. the perinit file. . .... . . 

. 9.: Other _____ --,---,---,---.;.. ___ ...---:----.. _____ --,-_______ -----,-:------

. B. FaciliWInformation 
. . . . 

1.F~ili~~m~~noo:~._~M=·=~~B=ro~~~ ________ __,_---------------~ 

2: Address: · 707 Wells' Road .: Unit'l 
Boulder City, NV89005 

3. . Emerg~ncy Telepho~e Number: __ ~(7:..=:0=2",-) .::.:29~4:.....-1=·5=9=2,--.. : ____ ..;..... __ --,-________ _ 
('702)294-2386 

The Department shall be notified '.\;ithin 30 d~ys of the change in facility contact perso~. 

4. Landowner of Fa~ilitySite:-...:..N.:..::e:....:..v=ad=a;..::P:....;:a=c=ifi=lC;".:M=. '=iiI=in::l;g=-C=o=m=p~an=' :..L.y-=In=c=·.~.· ____________ ~ 
. Address: ___ :....---,-__ .. .....;7=0~7......;W~e=1=ls;".:R=oa=· =d~' -......;U::..:n=it~l _____ ...-______ --,-___ --,-__ 

Boulder City, NV 89005 
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, . 
1.· "Alert Levet (AL)" means a numeric value,expressing either a concentration ofa. pollutant or' a . 

physical or cherriicaI . property of a-pollutant; which'oisestablished in an .in,dividuaIAquiferProtection 
Pe!ffiitand :which serves asari early warningmdicating a potenti31 violation of either an Aquifer 
Water Quality S,tandard ' at the applicable point 'of c~i1;lpliance, . or anypepnit condition. . 

2'~ ""Applicant"means 'the ownefor -operat~rpf the facility; , 

3. .. . "Aquifer Protection Penn it (APP) II ine~ an· indiVidual; or_ generalpermit issued pursuant to '. 
A;R~S.Section49-203 and 49-241 through 251, andA.A.C~ R18-9~lOI et seC. . 

4.. "Aquifer Quality Limit (AQL) " means the maximum amount ofa·gfven co-n'Stituentwhich the .-
permit conditions allow in t!?-eaquifer at the point of compliance. . . 

5. "Aqujfer Water QualityStandard,i means a.,standar'd established pursuant to A.R~S. Section 49.; ' 
221 and 49-223. . ' 
. . 

6; . "Areal composite sampletl means a set-of samples collected from an area and combined into a single 
sample. The number and spacing shatl be repr~s~ntaiive ofthe.'qualityof theaccumuhtted material . . 
. . . ' . . . . 

7. . "BAJ.)CT"m~ans the Best Available De~oijs~rated. Control TeChnOlo~, ' p~ocesses, operating' _. 
methods, or otheraltemativesto · achieve the greatest degree of discharge ,reduction determined for a 

, facility by the Director-pursuant to A.R:S~ Section 49~243.S andD. . 

. 8 . . "Chain of Custody Forni" is used to maint~ anddocum~nt sample possession for enfordemen( 
purposes (User's Guide to the. EPA Contract Laboratory Progrcim); 
. . . . . 

9. iiDepartmentU means the 'DepartmenLof Envirorupentai ' Qu~ity. 

10. "Dir.ector't means the .Director of EIivironn;J.ental · Quality' or the Director' s~ designee. 
~ . . . ' . ~. . . '" ' . . ' , 

11. "Disc~arge" means-, . for purposes of the' aquifer ·protection· perrirlt program-prescribed by A-. R.S; 
Title 49; chapter 2, Article 3, the additionol a pollutant from a facility either dIrectly to an aquifer 
or the land . surface or~e vadose zone in such a manner that there isa reasonable probability that the 

.. pollutant will reach an aquifer.. . 

12. "Discharge Impact Area" meansth~ potential a.reat extent of polluta.nt rhlgration, as pr~jected- qn 
the larid surface, as the result of a discharge from· afacility. . ' . , 

13. 'iDischarge Limitation (DL)"means any restriction, prohibition, . limitation or criteria estabiish~d' . 
by the Director, through a rule~ -peimit or'order, onquantities, ' characte~istics of p()llutants; . . 

. . . " - . " . 

14. "Drywell" has the meaning ascribed to it in A.R.S.S~tion 49-331.3. 

15: "Envirorunent" means navigable waters, any ()ther surlacewater,groundwater,dr~nking .water . 
supply, land .surface, . subsurface strata or ambient air, withIn or bordering on this ' state. 

16. "Exceedancell -means . violation of environmental protection standards by exceeding · allowable limits 
. or concentration levels. . . . 
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17. : "E~istingfaci,Utyume~ 'a. facility on which , constructi~>nbegan before September 26, 198'9 and ' 
, whicJt}s 'ndtheranewfa~i1itynora .c1ased facility; , Far purposes ofthisdeflnitfon 'callstruction on a, ' 
faciljtyh~J)egwi if the f(;icilitY' owner Or,operator has either: ' , 

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

' a. , Beguil,o~cause to. b~gin, aspartofa ~continl.laus on;"site.construction program ,any pl~ceinent; 
, ' ~se~blyor mstallatiort oia builciing~strupture o~ equipPlent; .or ' " " 

. " ', ~ . . . . . 

b.. " 'En~e~ed, a binding ,corttnictual obHgatiart, topurchase : abuildin.g~~, stiuctureo~equipment which is 
, 'intended to be' u,sedin its 'operCitibnwithfu ,areasonable time~ " Op.tion~to:putchaSe ar' ~antracts' 
, which can betermmateci ,Qf modified Withaut' substantial loss, ,and coruracis for feasibility , 
engilleering , anddesig'n:' ~~dies~do not constitute " ~ .cantracriiaJ. ·obligati<?n forpufposes 'af this 
defInition. ' , , ,,' , " " " " ," ', , ' " ' " , 

,,18; , nFa:cility.ume~sany land~ 'building,: inst~lation, structure,equipinent; device", conveyance, area, 
, saurce ,aciivityq~pra~tice ,'from w~ich there is; or with reasonable probability maybe, ~ discharge. 

, 19~ "Gro~ndwater Quality' Pi-otectionpermitn 'me~sa pemiitissuedby the: Ariz()na'riepart~nt af 
, , He~th ,SerVices ' or the-ri~partment ' pursu~(to A..A.C.R9~20-208prior t~ Sep~ember 26, 198,9., 

, ' 

20. ' "Ha~~doUs sUl)stancei,' meaiis: ' 

a ' " Any stibst~ce ,designat~ ·p~~suari(to 'Section 311,(b )(2) (a) a¢ 307 (a) of th~ CleanWate~ Act; 

, b. any,eleinent~ ~compoimd~mixturesolutian ' ~r substance designated 'l'ursuantta . Secti;an i02 ~ of , 
, CERCLA;~ 

',' c. " ruiyhazardo~s wast~having' the characteristics id~ntlfiedunde'rarJisted pursuarit toA ;R. S. 49-
922; , ' " " " " , ' ' , ' " ' 

d. , ariy hazardous 'air pollutant listed: under 1120f the Fe(ieral Clean Air 'Act (42Urllted States Cade 
Secti9n '74i2); " ' 

. e.' ,any irilmine~tlyhazardous , chemicai substance ormiXtilre with 'respect to which the adlninistrator • 
has taken actiaripursu~tto Se¢tiori 7 of the Fed~ral Toxic SuBstances Contral Act (IS 'United ' 

, States ,Code Section 260~);arid 

f. , any substance which 'theDirector~by rule, 'either'desigllatesas a hazardous substance fallawing 
the designation afthe substance by the Adnlinistrator u:nder the authority described in ' ' " , 
,SUbdivisions (a) throu.gh(e) of this paragraph or designates as a hazardous ,substance ont~e b~is 
of a det~rinination' that,sucha substance, ,represents an imminentaiid 'su:bsiantial;endangerment to " ' 
public health. , ' , . , , , , " ' " , , ' , 

21 . ' "lnertm~teriaIir means that whiCh is insoluble inwate~ 'and wili not decom~ose or leach substanc'es 
',' to water, such as broken concrete, 'brick; rock, gravel, sand, uncontaminated soils. ' ,' ,' ' 

22 . ."inJe~tion well" mearisa well whichrec-elves ,a discharge through :pressurellljecti~nor . gnwity',flow. 

" 23. "mg/l" means milligrams p~r liter.' ' ' , 

, ' 

' -; . 

" " 
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24. "MajorModification(s) toa Facility" meanS: , " ' 
A physiCal change in an' existing'fac:ilityorchange in its method of dperationth'at results 'in a , 
significant increase Or ~dverse aJterationin ;fue Characteristics orvolu.me o{the pol1utarits ,discharged~ 
or the addition of a processor ma.jor ,piece of production equipment, bUilding'ofstructUre that is 

,'phySicciIly separated fro.~the existing operat~on andtilaF causes a ,ciisc:harge provided that: 

a. 'a modification 'to' a groundwater protection permit facility · as defined in Section 49,;241lO1 " , 
" , subse.ction 'C; that would qu'alify .for,an ,area-wide permitpursUantto sect jon 49-243, subsection 

P,. cOilsistingofan activfty or ,'strucrilre listed in Section,49,"i41, sq.bsectionB~ 'shall not ' 
, 'c(>Ilstitute amajormod.ifidltion solelybecau~e of that 1isting ~ . 

b. '. FOragroundw~erprotecticm permit facility as defmed in sec:tlon' 49~241.(}1, s~bse~tion C, a 
physical expansion that isac~omplished by' lateral accretion 01" upward , expansion within the ' 
,pollutant management area of the existing facilityor.gro:up ,of facilities shah Ilot constitute a ' 

, niajor modification if the accreti.on ' or expansion is accomplished through sound engineering 
,pradicein ainanner compatible, wiJh existing faci,ity ciesign" taking ' into account s'afety, ,stability 
'arid risk of e,nvironinental release. For a facility described ii1 Section 49-24L01,.Slibsection C, 
paragraph i; if the area of the contemphltedexp$ioids not identified in the notic~ of disposal, 
the owner,or operatorofthefacility ·shall subnntthe 'infonnation required by Section 49-243, ' 
subse:ctionA; 'paragniphs 1:2, 3 and 7 :tothedirector. " 

'. ' . . 

25. "NPDES' P~rmit" means ,a permit i~suedby the Onited, States ~nv~rOIfmental Protection Agency for ' 
, dischar.ge to·the'waters of the United States as required by the 'Cleari WaterAct, asamerided. ' 

, 26. 'IN ew Facility" means' 'a previously closed facility . that resumes operation, or a facility on whi~h 
constructlonwas begun.after the effective date of this' chapter cma,site at which no other 'facility is 
located or to totally replaceth.e process' or production equipment~at causes the discharge from an 
existing facility . AmaJot modification 'to :-an ,existing facility isdee~ed a new f 4cility to' the extent 
that the criteria inA.R.S. 49~243,subsectionB, paragraph l~anbe practicably applied to such 
modification. The following constitute major modification: . 

a. ' A physicaichangein anexisting'facility orchange 'initsIIl~thOd oIoperation fuatresults ina · 
sigIiificant alteration in the characteristiCs or volume ·of the pollutants discharged. 

b. ' The addition ofaprocess ormaj~rpi'eceof production equipment; building orstructuie that is' 
phYSIcally separated from the e~sting operation and that causes. a discharge~ , 

For purposes ofthisdefmition construction on afacilityhasbeguri if the: facility owner or 
operator has' either: ' " ' 

, (1) Begun, or cau~ed to begin as part of a contmuouson-site construction program, "and 
, placement, aSsembly or installation of a buildIng, structureor equipment. 

(2) Entered abirrding contractual obligation to purchase a buildirig ~ structure. or ~quipmeIit 
which is intended to· ~e .used in its operation within areasoriable time. Options to purchase 
or contracts , for feasibility engineering and design studies, do not constitute a contractual 
obligation for purposes of thisdefmition: 

27 .. ,iOperator" means any person who makes managenient decisions regarding facility operations 
goveme? by this penI?it. , 
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28 .uOwner" means any person holding legal·or equitable title i~aDY ' real propertY subject, to this ' 
pei1nit. ' ' ,, ' - , " ' 

29. ' "PoiDt:of '~o~pliance" 'means :, the designated point or points as ' detennined, by the· I?irector ' pursu~t" 
to, A'.RS. Title 49, SeCtion 244. ' , 

'30; 'i'Ponutant"means fluids, corit'aminants, to~ic o/astes, to~ic pollutants, dredged:spoil, solid waste, 
substances, and 'chemi~als, pest~Cides:,lierbicides, fertilizers 'and other ag.ric~tUralcheinic~s, ' , , 
indrierator:iesidue, sewag'e, garb~ge~sevVage sludge ,rDun.itions, ' pe~roleum prOducts, 'chemical ' 
wastes, biologiCal materials, radioactive ,materials; heat, ' wrecked or discarded equipment, rock, 
~sand; cellar dirrand , riiining, ',industrial,municipaI and, agricultUral ' waste's' or any other liquid·" solid~ 

. ga&eous or haZardous substances: , , ', ", ' 

. 31. liRecb3rge project" has the meaning asctibedto it A.R.S. Section 45.;(j51.5. 
'. . . " ... . . . ' . . 

32. "Regulation"riieans A.,A.G~ Title 18, Chapter 9" Articie 1, requirements ,for faciiities affecting , 
, aquifer water qUality. " , 

'33. "'Sew~ge'" ~~sw~tes fro~ toilets" baths;, s,inks, lavatories, ia~dries; and other plumbing fixtures 
inresidences~ iristitutions; publlcand busiriess buildiIlg, mobile homes, watercraft,and other pfaces ' 

, or human nabitation; employmeirt~ or rec;reation~ . " , ' , ' 

, 34. "Se~ag~, d.spf)Sal $ystelll"means ' ~ system for a sewage c6.11ection, treatnient and discharge by ' 
" surface or tmdergr()u:nd methods. ' , " , 

3~5; "Surface impoundment~i means a pit, pon4or lagoon,havinga-,su'rface .dimension th(it is,equhlto or 
greaier:than'j~s depth" which is used for tIle' storage; holding, settlmg, treatment or dis'charge of '- ' 
liquid pollutants, Contairiing free liquids. " 

, . . . . . , . , . 

36'''Te~POrary cessati~n" means anyces~ation or operati~nofa. faCility,'for a period of great~r than 60 
, days bUt which is not intende~ to be pennanent. ' - ' 

37. "Toxic ,polllltant"means a subs'tance thatwill cause ,significant adverse reactions ifingested in ' 
drinking water. Significant adverse reactions are reactions that may'. indicate atendericy of a 
substance or mixture to cause long-lasting orirreversjble damage to humarihealth. " 

38. "ug/III meanS 'micrograms per liter. 

, , 39. "Unc;lerground storage and re~very project'i 'has the meaning "ascribed to it inA.R.S. Section 45- ' 
802.6. · ' , 

'40'. "Vadose zone" means th~ zone between the ground surface and any aquifer. 

41 . ' "Well" means a bored, dril1¢dor' driven sh~, pit .of hole whose depth is greater than its 'largest ' 
surface dimension. ' ," , ',' , ' 

" ", 
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" This permit sQall not be construed' to abridge or~ alter diusesor actiono~' remedies umlerthe c.ommon hlw ,­
, or statutory law, criminal or civil, nor shall any provision of this:pennit; ,or any act doneb)r' virtueo( 
this permlt, be conStrued so , as to stop anypeison, this State or any political subdivi~ionofthis sit~~ or 

', owners or'land h~ving groundwater or surface wai~rrights'or otherwise, fromeXercismg theirrigh~sor" 
linde~ the conimOll' law, oI-statUtory law" from suppressing nuisances ot preventing 'injury, due to 
~isfharges. " ', " , 

B. ,Moiritoring Requirements 

The 'permittee, shall condUct any monitorlnga~tiYity necessary to assure, compliance with arty permit ,, ' 
cOl1dition, 'with Aq\lifeiWaterQ~alityStaridards,and ~ith A.R.S. 49-241 through 49-251: ' 

J. ' The peimittee shall install, use and maintamall 'monitbring equipmeniin acceptable condition or 
providealtematemethods' approved by the Department; and " ' ', ' 

, .' "" . ':" 

2. the permittee , is ' required ,toconduct , mo~itori~g of a type arid frequency sufficient to' yield data, ' " 
which are representat~ve of the monitored act~vity and approved by the Depart~ent. 

',C. Reporting 6f Bankruptcy or Environmental 'Enforcement ' 

Thepe11l1itt~esIi.all notify the ADEQ,Water Pollution CmnplianceUnit within five (5) days aftertli~ 
occurrence ofei~er: " , . ' " " , " ' 

1-1, The filing of bankniptcyby ,the permitt~~ or ' 

i. ' th~ ' entry or any orderor.judgemeJ?t against the' pe~ttee for the enforcement of'anyenvironmfmtal ' 
protection statute and in whiCh monetary ~amages or ciyit'penalties. are imposed; , ' 

D. ' Site Examination 

LOn pres'entationofcredentials~ the Dep'artment may,ifreasomibly necessary, inspect the facility or ' 
an activity ~sed for the: generation, ' storage; treatment, collection or disposal of anyw~te()r " , 
pollutant, and where records are kept fOf the purpose of ensuring compliance with ,A.R.S~Title49; 
Chapter 2, A.A.C. R18~9-J01 through 130 and this peimit,ot toveri!y'informationsubmitted in a 
permit application; ' o~ documented ina permit including,:any p'~rmit conditions." , 

2. T~e Department may: 

'a. ' Obtai~ samples; 

b,. an.a.Iyze Of: cause to beamilyzed any samples either on-site or at' anofuerlbcation;" 

c. take, photographs; 
, ' 

d.inspect equipment, activities, facilities and momtoring 'equipinentor methods of monitoring; or " 

e.inspect and copy anyrecords required to be maintain~d. 
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J.Any perti~~nt'infonnationrequired by the pe~t 'shrulbeavailable' for on-~i.te inspection during 
normal bus~.ess hours.····· The .owner or operator: of the . property· shall be afforded· the opporwnityto 
accompany a Departm~Iit inspector·; SplltsampleS,receipts, .. and copies ofphotograpb.sw~il · be . . 
providedio the facility owner or operator ifthe:owner 'oroperat<;>r requ~tsthem at the time!pe . . 
samples(s) is (are) dbtainedor the. photograph(s)is (are) ·t3.ken asthecasemaYbe.i\ 'c()PY o(the ' 

. results 'ofanyan?lysesmade of samptes, monit9ring. Q~ test.ing shal~be', fufnished promptly to the 
owner or operator. . . . ' ' . . .. .. .. ' . 

4. . Inspections shallbeconduded. pursuant to the appropriate provisiorisof the Arizona ReviSed. 
Statutes: ' . . . " . 

E. ". Proper, Operation 

. 1. .. Theperrittee 'shall at au times operate. the facility so as to en,s~n~ the :gr~atest degree of discharg~ . 
reduction achievable tht.ough applicatIon of the best . available' demonstrated control technology, 
processes, operationmethods or other alternatives,: including~ where practicable, no discharge of '. 
pollutants· as 'determined . in 'the application process; . .. . . . 

. 2; '. The permittee sh~i bperatetheJacility to. ensure that pollutants. discharged will iIi no event cause or 
. corttributelo aviotationofaquifet\'vater quality 'standards at :t!re 'applicable 'point of compliance for 

the facility; or that no ' poliutants discharged will further degrade', at theapplic~blfe point of .. 
·· comi>li~ce,. the quality ~of anY aquifer ,that already violates the . aquiferquaIity standard for ' that 
pollutant. ' .... '. .. ' . .... 

.. F. Technicil 'and ~inancialC~p'abillty ' . 

I .. The. penmtteeshall maintaii1~e 'technical allcl financial capability necessary tofillly carry out the 
. '. terms' of thispei:rriit. . . . . " .' . '. 

2. Any bond, insurance policY 'or trust fund pr~vided~. a de~Qnstration ~(financial capability in the . 
permit application (R18~9~ lOR. 8. c jii.) shall be ill: effect prior to any activity authorized by this . 
peimit and' remain in effect for .the durati?nof the permit. . 

, " " . . 
'. . 

G.. Other Rules arid Laws ' 

The issuance of thisperniit does not waive any fedeial,~tate, county or 10calgoveJ:1lIIlenirules~ . · . 
reg~lationsor permits appl~cable to this facility~ . . . 

H. Permit Actions 

L . This perniit' may be modified, transferred, renewed orr-evoked up.det the rules of the DepartmenL 
The filing ofa requ~stbythepermittee for a permit action doe~ oot stay any existing perlriit . 
condition. . . , . . 

2. The Director shall issue apublic notice o fall prop.osed permit ~ctionspursuantto R~8-9~124. '. 

3. Permit Modification , 

a. Request for modification ·ofapermit shall be made in writing by the permittee, the Depart~ent, 
or any affected person, and shall identify the specific item(s) to be considered formodlficatiorr 
and the fact~ . and reasons Which justify the request...' ' 
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b . . ,The permittee maybe required. to sub~t additional information pursuant to A~A.C; R18:'~108, 
including 'an updated permit application. " , ' . , 

c. ,The Di~ector may modify an individual Aq~ifer :Ptotectio~ Permit if ~he' Director detennfues , any 
one or more of the foilowing: :, . ' " , " 

(1) 'That' matenai"artdsubstaIltial '~teraiions or additi9Iis to ,a peimitt~dJacility justify a: change 
iripermit conditions; , ' ', ' 

(2) ' that the discharge fronfthe facIlity- violates or cQuld reasonably . be ~xpected . to' violate aily ·. ," " 
. Aquife~\Vaterquality . Standard; . 

, (3) ~ th(it rule or statutory changesh~ve occuri-ed,suchas to require a cfiangein fuepermit; 
arid/or " , " . . , 

, -
(4) that there has, been a change of an applicable point of compliance~ 

. . ' . . 

' d. , With writte:nconcurrence of the permittee, the 'Department may make mi~or modifications to a 
permit for any of the "following reasons without giving public notice or conducting ~a p'ublic ' 
~~: ' . , ' 

(1) 'To correct typographical errors; " 

,, (2) increas,e the frequency of monito.ring or reporting; 

(3) changeaninte,rirn cOplpliance date iIi ac()mpliance schedule if the permittee' can' showjust , 
cause and , that thenewda~e, dgesnot interfere with the attamment?f a fmal complian~e date ' 
requirem.ent; , 

(4) 'change construction requirements, if the alteration complies. with the requiremen~s of these ' " 
rules andprovides' equalor better performance; or ' , ' 

(5) replace monitoring eqnipment, including wells, if such replacement results .iI) equal or 
greater mOnitoringeffecdveness. . ' ' 

4. Permit Transfer 

a. The Director may transfer an individual Aquifer Protection Permit if the 'Director detennines 
that the'proposed transferee will complywithA.R.S.49-24Lthrough 49-251 andA~A.C~,' 
Chapter. 9, Article 1, regardless of whether the permittee has sold or ()therwise disposeci of the" 
facility , ' -un~ii the Direct9r transfers ~the p~rmit. ' ' , 

b. The proposed 'tran~fer o~ 'and the ' transferet! shall notify the Department within ten 'days' after any 
change in the owner: or. operator of the facility. The notiCeshaIl iilcltide the name .andsignature 
of the transferor owner or operator, the mune and signature of the transferee owner or operator; 

, and the name and'locationof the facility . -

c. ' ' Information requiredinR18-9-108.A.l,2, 3 and 6; B.7, ~, and 9;andD. 'shall be submitted ' . 
about ' thetransferee prior to'transfer of the pennit. 

. . ' 

,5'. Permit Revocati9n 'and Suspension , 
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. The Director Illay sllspend or r~vok~ this pe~t for arty ofJhe foll?willgreaS,.ons: 

'a; Noncompliance by the permittee with any applicable • .pr6vision of'Title 49,Chapier 2, ' Article 3', 
'or the AnzonaRevisedStatu,tes, A:A:C. Titl~ i8;Chapte,'r 9,Article 1 or permit ,conditions·; , 

" b. . ,' the permitteetsInisrepreseritation or ,oiriiSsion o.f~y " faCt, ' itrlormatibn~'6I: . data related to ,the 
p~rmitapplication or':pe~t;, .,, ' , . , . ' ". , ' . 

c; , the . Director '4etennines that the . permitted activitY is causing 'or-may, cause a Violation ~f any 
'Aqujfer Water Quaiity~umdard; or ,'. " , ' 

d.a perrilitteddischatge has the potential to cause or wUfcause irnm.ii1ept and substantial 
. ~~dangerment, to, public health or th.e envitoQlIlenL 

1. CoIifidentialityof InfoIm3.tion 

1; ' Any,. ~formatioIi'submitted 'to· Of obtained by the 'Department 'pursuant, to, A.R.S., 49-243, maybe 
. avaUable tothe public uniess :it is, designatedconfidential;infotnlation'or aparticular, part of the 
, information shall be considered confidential on either: ' " . ' . , 

, ~. 'A.showing~ , s~tisfaciory Jothe ~Dire~i()r, by ' any ·person 'thatthe i~iormation" oraPa.rticular Pat1 
ofthe'infonmltlon, if mad¢ publ.ic,would clivulgethe trade secrets of the pers9n; or . 

. b. a .detef)lliI1ation by tpe attorn~y gelleraitltat· disclos~e of theinfonrniiiQll or a particular part of 
the inf0nnation, would:be detrimental to ' an, origoingc~minal . inv~stigation ' or.to· an: ongoing Of 

'.' contemplated:Ciyil enf~(ceme~t'.action under A.R.S. , Title'49 ~ Chapter ,2 i~ S~perior Co~rt.' 

2. ' Criteria for Determining Confi4entiality 

a. A ,confidentialitY claim has been 'made at the- time the information, was sUbnri,tteci o~ obtained; . 

, b. the: facility owD.~r or operatorhas shown that reaSOliable me~ures have been taken to protect the 
confidentiality of the ipformation ,and intep.dsto continueto t*e such measUres; •. 

'c. the fnfonnation is not~ ' andhasnotbeen,reas()Ilaply ,obtainable withou~ the facility owner or ,', 
operator's consent by 'persons other ', thartgovemmental bodies by useoflegitimat~·,means,other ', 
than 'discovery~ based on a showing ofspeqial ~eed' in ajudic~ru orqmisi-judicial. p'roceeding; 

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

d.no ,statute or nIle specifically requires disclosure of the information; 'and 

e. the 'facility owner or openito~ has showD. ,thatdisclosureof ,the~inf(,rmationis likely to ca~se 
harm to its competitiVe position. ' " , 

3. "Financial informa.tionrequir~d in thepeprut or permit application willbeheidconfidential, , 
Notwithstanding, the' Director may disclose any 'recqrds,reports or inforfua~'ion obtained from any , 

, person in regard to this perririt, ,including , records, reports or infor~mitiori obt~ed' by ' the Director Or 
Department employees,to: " , ' . ' . . ' 

a. Otherstateemployees.concerIied with administering A :R .. S. Title 49, Chapter2, or.if the . 
records, ''rep?rts or iIiformation are relevant to any administrative or,judiciCil proceeding under 

, thatchapter; and/or ,: ' , 
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b. employees of the Uruted States En~iroIimental Protection Agency, if suchinforination is :. 
necessary or required to administer and implement or complywith~he CleanWate'r Act,an<;i . 
Safe " DrIDking 'Water Act" CERCLA or provisiqns and' regulati()nsrelating . to thqse acts. 

· 4. Claimsof~onfidentiality for thefollo\Vi~ginformation shali'bedenied: 

a. . The name and adCltesS' of any permit applicant.orpe~ttee; 

b. the chemicaI' constitUents, concentratiomf and aInoUntsof any pollutant .discharge; or 
. '" \ . ." '. . . . .- . ~. . , . . , 

c: the existence or level of a concentration ~f a:pollut~t in drinking water .or in the ~nvi~()nmen~; 

, J. Violations; Eriforcement 

Any" person who owns 'or operates a facility contrary to theprovisions.of AJ~ .. S. Title 49, Chapter 2; 
who violates the conditions specifiedhi,the A.A.C. Title 18, Chapter 9, Articlel, or this permit, is 
subject to theenforceinenractionsprescribe.d in A.R.S. Title 49; Chapter 2, Article 4 or the Arizo'na 
Revised. Statutes. . . . 



PART VII. 'AQUIFER WATER QUALITY STANDARDS , " 

AQUIFERPRO~CTIONPERMIT .. 
P~RMIT ,~ER' P-I02956 

l'age,3'3 0[33, . 

A. ,General Standards Applicable to all Aquifers " 

1. A dischMge shall not caus~ the concentration of ap~lhitant in an aquifer ~o exce'ed 'at an applicable ' 
, point of compliance anj oneofthe maximum concelltrationsprescribed inA.A.C. R18-1F406, 
. unless a nigher Aquifer Quality Li~ihas been established for this permit: " . ' . 

2. ' A discharge shall not cause a pollutant to be. p.reseilt in an aquifetclassified fordrinkingwatet' 
•. protected use in a cOricentration whi~h endangers hum~' health~ , ' " 

, 3'. A discharge: ~halr ~ot cause, a 'violation ora , surface water qua1ityst~dard estabIishedfor a: navigable 
water of the State. " " 

4. A discharge ,shall not cause a pollutant to be present in an aquifer'which!mpairs existing or 
'reasonably foreseeable<use~of water in c:m aquifer. ' . " 



• 

..•.• .) ;~--..; . ,? 

CYCLOPIC MINE 
, 
\/ 

INTRODUCTION 

The work done on t h e Cyclopic mine ~i... S as follows: 

Fi eld work--January 21, 22, 2L~ )l 25 1 .. ~-." " :'~:. 1933 

Copying existing maps .... -J9 .. nu.ary ::>~~:~j: 23; February 3 par8~ 

Report and. map work--January 26, 27, 28 f! =:,'i i February 1, 2, ,~.:. : .~ 
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C.~ ~{C! T_IOY: =;~ :~. , ~.\ .. ~.~ .~ ~,~\J~ ------.. ~, .. 

GOLD BASI N MI N= NG D1 STR:C C'll 

LOCATION 

The Cyclopic mine i 8 reached by dri Vi~18 3305 mil a s 

toward the Hoover dam 

a fair to Good gravel road (turTJ.-,..off j .. 5 mi 1 e s nortb. of 

the Pleasant Valley Texaco G ~ation) which 1s followed for 

25 miles to the northeast b·y e.lTdays st.aY::"lJ6 on tJ:-10 Ins.in 

left road. The m:ll and offic ~s are about one ~ile from 

the pits of the CJc lb~ic op e~~~l onu 

7l:e rnine 11.88 in Section 'J..:j./ 

T 28 N, R 19 is a.pp ~coxim a.t ely miles north to the 

re se:t'voi r backed up ~C)y the Hoove:;:'b c.&.rn .. 

The mine lies in an area of s11@lt relief at an 

topographic ma,p. Vegetation i s Sp0.l""s e~ and t he" clima.te 

dry except intermi tt entlJi' and drc;,in d.ow:i:l ,;,·~-th increas:n{j 
\ 

gradi ent to thf: ~"3. ee";) washos t.hat. 10ad into Euals,po..i Wash. 
i ... 

ar.d thence to the 0010:"'&.do Fd.ver(t 

OWNERSHIP 
,) .' 

.I ;) 

ml 1".,J.0- Cyc-J.· 0pl· C r·'"",~··""ounnu." ~. y;c-;ud,'='r.· .. · .. ~.'· /'9·~· ~C· i~ :' ',","\' r:, :.-.,' (~"l.' L" "' .... ,. :>" '''''O''D J.J ~_ _ .. ~ _ '-',;,... r - ............. _ ~ .~ ...., ......... II Ci .... \" b J. l-t,;. 

of three claims~ Big Lecse claim~ Gold B~~ croup of four 

of eight claims8 T:'lG total 8.:('08. :c. 3 he :'d by location an.d 

is said to aggregate wlthi~ corners~ 3y O acres 9 

The ti tIes to claims are sa.id. to be unenc~~·:J.l)e red. 
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HISTORY & PRODUCTION 

The Cyclopic mine was discovered ty ?attorson , 2owe~ 

and Glen in the early elghtie8~ It was le a~ed to a Seattle 

, i lQr- ..... company n 0:')0 .. 

was acqui::(>od by the Cyclopic Golci Mining Co. of Denver~ \';ho 

chloriders and high grade pockets only were explolted~ 

The property was t&2:en OV (;{" in 1919 -;"'1 the p283ent OVlner 9 

At present, the pro~erty is under lease and aptian 

·I~ 

.r:.:.... i:.i. \t 

Crabtree is p:r-8s1d.ent9 LIT'" Leon Spery,y :.8 in c :-~8..Y'ge of 

sClLupling and mlrJ..nc; I,::;,-") .. ChY'istensen is m:i..ll supe rintendent; 

Mr. Cole i :3 1:;usine 83 ma.nager fO 

dollars in golQ from 1901~1933~ R~ Go Bi~li ng8 credits the 

mine with a. production of 2001'000 doJ.la::."'s up to 1919~ 

The present operating CO TJpany h8.8 milled i.1Garly 12~ 000 t ons 
() 

of ore since June g 1937 having a~ ave~age tenor of 3 e '/:) 
", 

dollars per ton~ 

An estimate of to~nage produced is as follows. Thi s 

· tonnage undoubtedly i [' .. clude ::] some H cla.y" waste 1 n 

line pi ts. Underground stoping is 8. GUe.ss only'l' 

200 x37 A 20 =9866 tons 
,.". ,--......, 
---.J 

Area 8 & 9 -- 2,L~ O 

j\,rea 10 ( rT(7) - 100 

Area 10' (SE)- - ; r '" : C.I .... .. J_60 ___ J _\. ." ~/ .. ("i . '=:2":;·32 to:'18 
1:5 
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Estimated undergr'ound ~:~ mli'J.Ol-' p::' ts-_,,?_L5.,2-~_ton3 -1i tt =_8 data. 
70tal e 5 ti ffi&~ed 28~ OOO tons of ore~ 

The average grade of o 1"8 pl~oc. 'j,ced 

certain however, tha~ ~he greater part of tte p~t producti on 

t ur:ns the past year 

3.70 dollars per ton9 moderate tonnage produc ed b y 301 e c0 

ti ve mirung J.:. n the e arly o..&'Y;:3 uL.cioubtec.l y was held 'co '~:~,')nei.sh ... 

" an expert contract mir.e ~c is yielcU,.ng about :~2 tons p0l"" d.ay 

of ore that averages about 10 dollars per tonQ Some is 

considerably higher in grade and some considerably lo ~er, 

bu t the avel"'age i 8 about :'0 doll s.l"" S per ton OV 0 r 8. period. 

of some weeks. From these tacts :t i s concluded that total 

ore produced has yielded in the neiG~~orhood of 15 0 ,000 

dollars during the life of the mine~ 

MI ~l: ~\} . METHODS 

The greater part of the ore has bean produced by power 

loading from surface pit sq 

The use of a drag-line is n~~urally l imited to ~ne pa~t8 of 

the ore lenses outcropp ir:~g or w"lclc r ;:;,hallow COV 8:,"'", If .I.::.he 

present picture of ~he ere occurrence ~s correc t, the lenses 

tom at a shalloTI dep~h against the H_.. -: ~.n 
Q-.h. J..~ e 

likely ths.t much of -Chi s mOl"e deeply buried. ore c a.:;;. be rJi ned 

by surface power machi nerye ~ 

, . 
As part of the ore is hard. c~0. artzl) blastirl.S is neCeS 38,r"y. 



undersround. P:cobably rno ,_ . G :~ the O:;:-- () t a,>;:en o·u. t 'i'la S .:::;0-

phered .. 

can be seen the S= 

If the 

",.-. - :'''''''r r~ - "., 
\.: A#" ( .. ~ i .l 

at 

tons 

as now thought pit o.plJGars that U;::CL8:r'gY'0'C.nd. minins whoro 

necessary will be di:=ficult o,nd. more expensl.'v8 .. 

The ore mlne~ by drag-line is costing well under a 

doli r. ''''''/t on ~ ceord': 'ng .I~ 0 ...:.:': .. ~ 0 Y "'-"Y -,-0..1.. 'J. 0. ..... '.:. LJ ;""Lj ... ~_ G 

milled however keeping the heads low. ~he selective mining 

by Mr~ Larsen undo r co~tr~c~ yi elds a much better grade 0: 
ore. HiB contract calls '::':'01'" a mj.nimu.m of 5 6..0118.1 .... l"OCl( },; o 

rece i va po.J oi A sliding scale lS used for heads above 5 

dollars" up to several dol~(_ 8.rs pel" ton~ HiGh Grade are is 
for 

payed/under his~ cont~{'aet by giving him the maXimUITl bracket 

per ton and half the remaining values per ton as shown by 

assays'i 

MILLING METHODS 

The ore obtaJ.:n.0cl t :-.:0:S faT is V8"l"Y gJ.mple to t::.."eat. 

1s oxidized silicious orc varyi~3 from easi:y crushe d ~ater-

1al to hard silicified quart ~ brecciaQ Sulfides are very 

rare but a little stool galena was seeno O:;:-iginally 8ul-

fides made up but a small pal--t of the are. 

The 0 re 1 s treated by :::;irnple cyanid.e leaching vii ':.:.hol.i.t 

agi tation. Experiment has sh~n that the present crushing 

equipment all ows best recovery if the ore is crushe~ to 

minus 9 mesh. There 1s much ~oubt that a comb~nation sand 

and slime t reatment would pay considering the good recovery 

mad.e by the simple all s3.:l .. ci leachi T.i.S used at pre sent .. 
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c~ush0r .. As about h3::L~~ of -~he 0 }:'8 .is alro2.dy finE: 1 

a.ppears ·~ o the 

the circuit, r-::.\ .• ,::::!\ 
.. :..J ..... ·~f 

d.uct t l:en p a sses and a tromme l to produce the 

final product for l eaching. 

Seven 120 ton tD..nks a:t>o usee. for the cYB.::'1i clG le a.ch~ 

tr8..."1lme d. overhcac. 

wltha loss of 007 lbs~ cy~nida in tho leache 

a.rnOU Y(G5 to about 15% Ol'" 2.5 t ons p e r 100 to:(l.J 0 ".: 0:;....,·(,' treatocLfI 

Five pounds of l ime per ton of ore is used for protective 

alkal i roll ty. Consumption of zinc in the ~having boxes 1s 

said to be moderat 8~ ~he ore is 18~dy and the bullion pro-

duced contains cons i<:~,.8rable l e ad,;} 

The assays of mill heac.3 ;> tails ~ ,:: . :t~d cya.r-lide solution 

before and after prec ip itation, ~l":d3~ eel t e, . ·v-0l"'Y 10'.': 1 088 of 
i 

soluble B.:na. ...;. ~~ ,. ...... ~. -

V J.. l.C-.. 'v' 8.verage O:t'8 

consistent O~70 ~ollar tal1v ~ower grade ta~ls were always 

opposite low grade heads~ A few high Grade t a~(s gave a 

tailing of about 1&00 dollars/ton~ 

The cycle is one week at presente The tanks are leached 

for five days and washed and cleaned the r ema inde r of the 

week. The tarJ.{s a:""'e clean.ec, by muck ing through o.ooj,-"'s into 

cars below the tanks Q Tb.e t c,: l s a1"8 tramme c.. .Ic,o the d 1Nup. 

The mill and othe:t' :('02 2.o.-c,ed equipmen."~ probc::.:oly does not 

repre3e~t an investment of over 25 ~ COO dollars at present. 

The crushing department is not adequately e~~lpped to handle 

the very hard(~ dense.). sil i cious type of ore a nd tr....i s ore is 
. 1') . 

fed in only limited amounts~ 
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WATER 

Water for mill, domestic, and other uses is obtained 

from wells that develop sp:r':2.ngs a.bou-~ 6 miles soUthVl8st of 

the Cyclopic minG$ e.n elevation 

an.d sto:t'eci s torage 

the supply" since the wells were cleaned and the gathering 

drift was extended $ 

of the Hoov,ar cla.:rn. "some 15 r:L11o northerly I"'~""om the mine.. The 

Iii't on water from tnJ. s source wou::'d. be con 3~JIG ra.ble-in -'c:.i.e 

neighborhood of 2~OOO feQt~ 

EO, UIPi':TENT , .~ . , 

4. j\ j .,~:~c.;~t~5/.' 
r "" 

.!~n add::tioD. to the m ~_ll.< ,;; ; "':;.,c~ the old d::c'8.g-: ine~" there are 

sampling e Z[L~ipment ~ and approximately 20 dvvell lngse The 

dwelling s include sms.II l'rsXf.;8 house,~ moved from Hoover d.S..J1 

and a n'u...rnber of canvas shacks'>? ;,~O -;."'ormal invento ry wa.s D.1c;;,d.e 

but there are in addit i on c.. nurnbsr' of sinker Cl.:ci lls, stee l j 

and miscellaneous tools. 

PRZSENT STATUS 

on the property &'nd that some payrnent has beCJl ma.de from 

production by royaltyG 

The property is not o~erating at possib:e efficiency 

partly on account of e~~i9mentw I 8stimat0 that milli ng 

costs exc~ed one dollar per tqn and tha~ ~~ning costs are 

close to one dollar per ton on "che aver2<:;e. 
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Development is ~cver much ahead of the drag-line w It 

opportunity for planned mining of t~e o~osp and result in 

lower costs a~Q b8~t8~ ~~ ~l n8aas from the drag-ll00 by 

better elimlna~ion of TIasts Q 

In vi ew of the low average of ~ae ~ill heads, seerri3 

ore; at the expense however of the average grade of the 

The exact position of the C ~&i~S is now hard to deter-

mine as the monuments are old", ~he old cl aim map available 

is very inaccurate c~nd. moreover i s n0 -~ on the propel'" meri-

dian. 

to be magnetic instead of true north9 

GENER) ... L GEOLOGY 

The most a·oundant ::''>OC~( 1s a highly porj/nyritic sranlte of 

coarse texture 61 Great Gl~Gdral phenocryst s of orthoclase 

oocur abuncl3.ntly in a 00';\.1"88 groUl'lCi{lS,SS of qU2;.::O(' <~j) bi oti to <J 

and feldspa.:t's Ii' 

=~G: A somewhat h O::';.'iJ l'"'ogenous rock locall y teY'med the 

UBill"occurs to the northeast of p:;-ts~ 

far as can be learncd<l> The main of the 13 

a fine-grai~ed holocrystalllne roel{ of cor;lpo 81-

tion. The quartz ~~nte~t is low in scme s)ec~~ens and 

study of the feldspars an~ dark mlner~ia i~d~cate it to 

be somevlhat monzo ni tic in compo s";' tiOl"'h Loco.:ly it i 8 . .... 
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rendered schi8tose~ In places a:''''8 found coarser 8chl stoS0 

e;rani ti c rna te r~L G..l thc;'<:" p ro"bG.ol y rep re S8y;.-t· In(,.:. :~ ;~, i ~ns of 

grarJ. tee Basic roc};:: L,:'::. sma} l L:l.Z8 boc~:;. cs is al s o S8en ... 

Schist ssall inclus ions 

gr~ni te .. 

area studied .. 

The area s~ows one very strong f au~ ~ of ~ ! s t rike. 

The fUlilt itself lS~ p o orly exposed a.rAQ elata concerni:cg it,; 

attitude in very limit e d~ The relation s seems to b8 a s 

follows and as shown ~n the cross- section s . F:('om the op e n 

pits, old churn drill h oles, reports of miner s, an~ sur[~ce 

ObS81"'Vation, i'0 is believed. that t~he :t 8:u.l -;:' 0.1P 3 soutJ:1westerly 
o 

at an angle of a-oout 12 ,~ ~ost of the p : ts exploi t ore 

above the fault :.2.01'1e or ,!) .: ... 

.,/_ u ~ 
f :·:· ... ~ 
,/k ;~:...·"' ... 

bly rGversGQ; ie., the hanging \'Jc;.11 moved Up \72..rd. s ovcr the 

footlvall. 

;.;..\...i \:; 

the flat to moderately dipping 
( 

f rae t Ul'lG s tha:~/ c s.rry ore in 

the ha.nging wall \1 

These fauSts are prooably of po st-Ol"'8 ase .. 

happened ,to the ore '::::0;:0 in ti'l3.t d irection" 



\ 

Cyclopic ~ine, page 9 

The ore comprises sil i cious rock m~neralized with a 

very low in the bullion~ The ore is mostly to co~)letely 

A com.prc:ssioDa.l st:('G SS :'\..1.'1 the area was l"el~eV8o~ by i'oEnation 

01-' a flatly dippl~lg thl ... ·G S ·~ :Caul t. 'whic h brougb, -t, poy')b.y:;:"·~· 'c..ic 
! . - .. ~ .. -

srani te in the han8i~(}.g ws.~l evo:.'" c:) sill~i x'~()ck in the foo':c.\7all~ 

place 8 l s Vie a the~{'e<i partly or wholly ·to c :L:;-::.y", & .. pp08.rs 

the ha:n.ging wall;. ;'::Ci i3t of the f:cD .. ctures d.ipping 5 .. n oppos i te 

direction to the m~ : or fault. Late~ ~l~0 ~ali zation occurred 

sealed major thrust fault~ ~he solutions ~ir8t ;roduced 

quartz p ossibly carryi~G some goldw .Lat0~:;. l'"'en0'/lsd. movement 
,/ 

on the fractures ,possiblv ~ue 
,) ~ . ./ 

to renewal 0: movement on the 

u:ajor thrust fault ,,: caused. 
J 

of the earfuy quartzl;l solutions co~~inued to 

bring in material and d.eposited )Y"i'"'ite ~ a lit -~l e g;~~lena ~ 

and gold valuesj> ana cemen:'c,ed t:~,e po~:~ous pS .. l .... 'GS of the bl"'eC-

cia into a finn 811/:; cio"0.8 :"'ock of c onglcme:;."'atic appear ance w 

Sometime after the epoch of minera~ _ za~i on) 

movement occurred al ong t~e ma~G ~ ~au:t~ 

developed more gouge an~ broke the hard quartz ore in pieces~ 

The pieces were moved to s ome extent near the fault pla~e 
T10 E~ i..-' 

or/minoy' 'spli ts f'rom -'ehe f aul t p].ane" re sulting irl l;~idneys 
J 

of quartz ore in the ?~ult gouge~ 
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the vicinity 0: the ma jor 

near the gouge zones it j.G common to fi~~ 
,,--,,; "" 

" , " 

gouge) wi t ;~, . rmall tc 1 ~:~ 1'#C; c:>. of the brecc i ated-quart = 

ore. 

Tha abo~ e picture of the rela~ ~ on8 a~d o~~~in o~ the 

are and ore-forma to s t ~ucturG is te~ta~iveg 

understood that the ore zone is almost compi8te :y covered 

by several fe e t of t~ansPG~ted gravel d~e to its PG~ition 

in a very wide flat washg More ovor the exposures by pi~ 

picture of the attltude a~1d s:l2.pe of the oro ~")od.~e0. 

the abo,tS serve 

acquired through development \V01~l(6;> 

An important result -. , .~ 
\...)4 the belief that '~he minor ha.:n.g .... 

ing - ., 
'V1"'-" ! i .t CA,.J... ~ fractures resulted from rtovement 

thl"ust fa.ult 1s that the o:. .... ebodies w~~ll 'bO::,tO:G:I 2.sainstthe 

major fault gou3e~ ~'his has Ccc"'C.l'"':Ted. at Lj~e9. 10,,>, and. j.n i~..re;a 
..I 

7 as sean und8rgrouDd~ The i'ault pls..no ':'-'cs01f is very pro-

08.bly a warped sur:ace~ The zone is wida and cannot be com-

pletely seen unde::':\;2ound. but app €:c.:{'S ·~o be nearly flat in 

places yti th many 

fracture s of the main fault zone is that they w:ll probably 

be limited in extent measured by d~stance away from the ma j or 

zone. ':.2his means that o:;~ebod..:'Les will probably not 8x-c,end 

ture 8, and moreover cleepSl'"' 

from the present surface there is a ch&nce that the short 

oreshoots will be blind. 
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The mineralization by fr oId Cl."'O"C)ears to '08 :,:"'e stY'icted in '-' .... 
intensity northwest of the southeast andl i ne of the Denver 

E)..,})OS1;:'"'CS are oet -~er in th.l s ay'e .:.~: . and. ,,'!hile 
a J:ew 

outcrop s ~ it is limited to/narrcw To 

s0uth8G.St or" Area 6 t: everything 

Gold. 

small producers and gold pro spects in all directions fr om the 

Cyclopic minoflO 

So Iar as present QevelopmeDt soe8~ the tonnage 1s very 

limi ted. on the f'/enV8Y' No Q L;. and :001'1"v'8:" No.. 5 cla.im S o..10r''-8 the 

main mineralized zone~ hal ~2 Denvc;.· 2 and. 

the ?~:;I half of the Bonanza Ex"c,eTlsicn. Ci. &':UTi8 ','lere the site of 

the most intense mlneraliz&~ionj a~d pr0parat~on for ml ner-

alizatiOl'1e is pos s~;,.ble 

are mineralized for only 100 feet or so f~om the main thrust 

fault ~ in Yihich case the ares. cove:~-ng ':che dO vIl'l dip portion 

ore shoots would li~ely bo bl i nd9 

KNOWN OriE SHOOTS 

To mEeKe esti:i~ate8 of ore l'"'0 S::':'''V0S v/ith the 8.TJoun't of 

exploration thus far done wou:~ be mo~e or less meaninglesa~ 

\7e1ght. Tho irregularlty of the ore bodi es, the ~ifficulty 

to the thrust fault in places a~e important factorse Blind 

are shoots may occur a130~ 
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nearly parallel.., 

two rEi no:r' SO ne S Q 

" .... -...... .. ....... 
v .J;. ':').0' ; 

. . 
:- ,.~ CCj ~ - ~:j\= 

is a. moderate left 

Most of the shoot seeDS to p~nch out as~~nst clzJ gouge on 

northeast side of the pito ~he ore 3~OO~ in the north pit 

two pits but has apparently bOttO~8d or )2on 0~o~en up in 

sent. The 
:;:5 

o ~~ .. s :-:..:.~ .. ; 

soft si~icious material 

goldQ 
too 

~one 

The prou~~ent : cdge t hat out-

1 e d S e .i 3 U l;}:: 1'} 0 7{{'; .. " 

several dollars higher 

was/ inadequately develop ed. to de':c.ermine at the 

time or:' visi~9 :'h6 shoot will be :iimite6_ in dip .... =~ens -~,h _; i f it 
I 

to the sill. ~' I '"'I ':'; ~._ 

Iii 0.-'. LA. 

Assays rilSwG.e thus 

fa:c indicate fai:~ g~cG.clG and. if gj'--·'8.c..e holds ';;~p cO:J.s~stently - . 
:;<=~ ... 3 e c. 

8. fair tonnage should be obt,2.il-:ec.~ An 05tlmate/on entirely 

lnadecuate exploration gives 8,000 tons in the block thus far 
~~ 

stripped. Seve::{'al thou;3 s.nd 'cons of 0:;'--'8 'may be obtained. froLi 

the existing pits of c:ce 

sections and plan mape A ~~~~~ ~ense on the bench of t~e ~G :~~ 

pit runs ~O~OO doll a rs per to~; ~t stands steeply and must be 

hand mined. 
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'l'he floor 

has not been compl e tely expo sed and are can be seen in t he 

central part - -:"' ' -', .t -/ '1 ~ .. -..,,", -~-
. _,.I..... U lAo :, .J 

was taken out by h and. m5.ning the doutheast erKI of 

FFw The depth t.o the n5111'~ 1s unkYlGv:n e xcept by 8..8Swfi~r(; t t .0 
o 

12 dip known~ear pit Area 6u 

float extend to the northwe st Q :t is ~~~ ; imp ossible to deter-

15 feet l 8 

of are in Section "!"':"'l: •. ..., 

.[..' ~\ r;; 0. consider-

able di sta.nce from the H sill H ou-~c:r'op &.nd ::...f the ~--lat c.~:_p 

contl nues~ the shoot ~ay have a dep th 12ns~h of 150 :eet~ 

would ::L-J..ciicate a po ss:tble tonnage of 60 ;, 000 tons assumi ng 

the gold values hold UPq Thi s 1s by far the :a~gest block 

of are that is p arti~:ly d svelopeda The a ttituc::"e o f the Hsilln 
o 

may be flatter than 12 l~:o wever ,;";:r;.~Lch viot;;.ld x··educe t h e tonnase.,; 

drag-line pi t 89 The gou~0 zone o~~c rop s and cuts off the 

ore in the northwestern pitQ The attitude of the ore in the 

I\:7 pit is di:eficul -~ to the south end. 01"'8 shows 

with practically hOl"izontal banding .. ~hi s ore may extend to 

the southwest under the pi~ wall for some distaLce but the re 

1s no evidence as to how 

the are to be clippinG 8;C. a moderato c:..[lgle to the NE 2;.Y'~d hence 

Ol .... to the svr e 

and the probable po si ti 0~ of the " ,-." 'l i f7 
V~"""".,A.. or thrust f &~l t le~ves 



but little space for ton~ase~! It seems that o ~ly a few thou-

sand tons can be obtained from the Area 10 lense in the ne igh-

borhood of the P~tS9 Possibly the lanse extends farther to 

tionsl tonnsge could be obt~~~eCQ 

det 311ed sections 

&. possible tonnage of a.bout 80 ;;1 000 'cons ~n the cle-\/81 op e d. a:{'8s.0. 

~ude of the ore shootso 

7he sDall pits an~ 

shallow De:::ver "".,,0 .. ,.. 

west Of' ..... 10 nits 'I' eXD ose nar~ow • £ 
zon.e 8 v:hl ch car~'-''J 

3 to 4 feet of comm e rci ~l orag 0 1' the e r~d 

foot thick;: this le(~se is c.ipp~:" ~16 
.. ~ .. ":- OJ' 

;..,..J to, <if; sX-J. 0 ~;:i ng .:; not 

very promi s1ng but SO~-ile tr8nc}.:~Lng is just:'fied. to S8C} i f ill: 

consideI'a'ole minera11 z o.tion may not be cove:c'eci by heavy gravol. 

Between the ~reas described under the last section, there 

is considerable S:COUy;.c. covered. by gravel :'lo2.t,,, 

bla that are may be found though it seems :~~e ly that the 

heavy qua.rtz would at J.ea.l:;t a.ppear 8,S sl;-Sht.ly tr8.11SpO:--.teQ 

float if it ac~ual ly d00~ not outcrcp~ ?~ere i s little evi-

surface trench made by the dragline would ci~e much i~for~a-

carried pn 1.:3 the poss:l.oi?hi"::':y- of i)l:l.nd shoots to the f./,'l as 

previously di8cussed~ Data should be acquired from new ex-
.-. _ ..: __ ~_....::1 .l: .0 ... _ _ .....-..::1 ____ ~_.; -- -: .. _ .. __ - ...... .-... ...-.-....... ....... _ ..... . .. _.G.- _ }. _4-. __ .. ",- . ~ 
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incl\.Ac..i ng 
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on the minc' 

....... , \ 
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the lo v.,i Grad e Sctfl1ple s? 't:l1i s·~J{·). "tJ[-l8 
\ 

ole.. p::cice O
-;',~ 
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However the milling of ores in the 1 ~8~ year or two indicates 

t~e values to be Duch ~o re re8tricte~ ~han thought ~~ fir st~ 

in fact the drag-line are Zrom pits res~ rlctod t o the best 

averaged about 3 870 dol12~s p er tODQ 

tion by the writer 1s t hat ~ ) c~e~ti~l ~o~nage of over 100,000 

tons on the 'basi s of d0VelopIT1G{~t 

~ u hcs previously been i ndlcate~ that this ore must be 

data available tl 

This belief of the writerU s :8 not meant as criticise; 

it rather indi cates th~t this un:quely odd ore ~sposit was 

time these estimates were msde ~ 
",- .1.. 
";"'y 

stood at presentQ 

zone; this limite~ 

minerallzati oD u in con~ra8~ with the o:d bel~ ef that a 40 to 
.J 

60 foot bed of o:;:'e 1&oy cont.inuously on the il sil~n ~ results 

in very great reduction of the potential or pos sible tonn ase ~ 

zones dippinS S~ c an be se on ~ but the si ze of t~es8 1edses 

is small so far as prosent exposures are concerned. 



page 

Another factor t hat gr82.tly into aYlcl 

lowers t he grade of the ore~ is the (.:ccur:_--' ~«:. C .s: of L:IasS C (", , -:;:') 
........ ' .; ... 

is particula:."'ly notiCe8.:ble n e ar the fa~~.,~ - though 8.180 s sc':n 8,,3 

Inasmuch a s ~ d~~3-1i~e is on the job, 

di y·ectione This d i rection s hould cross-cut possible ore 

shoots. If ore SnG O ~ ~ a~e found, the porti ons in &epth must 

be explored by some o ~her means p possibly short churn ~rill 

holes. The use of t hs C~:U::'L dy'lll woul ci depend on e s-'Gc:bli sh-

ing the generally flatly dipping a~~i tude of the shoot S,' &.8 i 8 
) ' 

believed to be the case in the bettar shoots t hus far partly 

explored or explc-ited" If steeply ~ipp~ ng 8~oot8 of side 

are located~ it v1il l be neCE:ssa:t'y ~~o sir~{ O~it:lGr:l B,Det 0.. 0 later""'" 

al work as the ground a~pe&rs 0~~i rely uns~~ ted to diamond 

drilling .. 

extent according to Mr~ Larsen p ana som a sm all 8hoo~s are 

very irr'egular in shape. These small shoots would be u~im-

portant. 

).8 blind Ol"'e shoot s n:8.y extend up ~ rom the dee:ge~'-' po :ctions 

of the S~ dipping thrus t fault, it might be worth w~ile later 

to drill this arGao Such dr<. lling would necessarily b e blind 

but the shoots continue th.8 cnan-

ces of a penetration would be good. 



eye lc ~.::; l c mi ~, 

No&2 and Bonanza Extension claims : ~ ~2str1ct 2d and 

Ol~ Yla tural exposures ex::'stjl 

0 '''' .LJ. the ordc' r of 80 of 

wi th which the or(~ 1 s mi ned. 

). Most of the areas between present p~ts shows l~ttl e 

e~idence of minsr~l i~ation except as in6icated; the 

whole a J:~ea i s cover-(;cl wi th tY'3.nsport ed. :t"ock 

might hide minerali z&~i on~ T~e u sual occurren c e o~ h~rd 

quartz led.ges w3_th o re zones v[o L',:d be c"pt t.o r ij 3u~t in 
--, 

outcrops or qua rtz floa~ however~ 

&icates unexplored or slightly ex~lored areas where 

float or outcrops are fo~nd ~ 

4. The tonnage that might be developed by pro specting is 

l~possible to estimate fro~ present data_ :: tis c l·s 2..r 

however that develGpmen'~ worl: -C,Ll.;;':; :far has greatly Y-8--

Quced early estimates. 

ly~ 

5. T~e ore is partly to wholly oxid~2 ed thus far Q 

~ct~11urg1cal cost s: ~re low. 

6. Mining cost s wi ~l be low on material e a sily obtained 

without too much waste -0' y 'rJ 0 '" e ",.-. 1 0 ~ I' ~ ~~ 0' -0· U ~'. 1;. fl..... ~'-"\o,_~ 4,6.(.)() , ...., 

",-/ 

a.ttitude 0/ ·t"he J.0l1ses indicate s h:'2):" 'L_~jd e:{'G:{"oun:l costJ" 
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8. The follo y,-:';,. n~·~ ,) tch mE. ~~; 
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LOCATION AND HOLDINGS: 

PRELIMINARY REPORT 

On 

CYCLOPIC MINE Jh~ MILL 

Kingman, Arizona. November 21,1919 

This mine and mill are located about 35 miles, by auto, north of 

Chloride, Mohave COlmty, Arizona, in the Southeastern section of' the Gold 

Basin District, near the head of Cyclopic Wash. At about 4,000 feet ele­

vation. It is reached by a good auto road from Chlo,*.ide and Kingman is conn­

ected by telephone, the last 21 miles of the line being (!')Wned by the Cyclopic 

Mine and merging with the main line circuit. 

The property consists of 8 mining claims, the surveys of which, on 2 

of' the claims overlap slightly thus reducing the area to about 150 acres. 

In addition to the mining claims there are 4 mill-sites and water 

rights and several reservoir sites. 

The title to all of the property is held. by old locations, possession 

and usage and under U.S. mining laws. 

The milling plant has a minimum crushing capacity of 150 tons per 24 

hours, frequently crushing and tanking 50 tons in 6 hours. 'rhe eqUipment con­

sists of 50 EF. oil engine, 2 sets of rolls, elevators, screens, r91)air shop, 

cars, truckS, tools etc., all in shape for operation; also 5 50 ton wood 

leaching tanks, tracks, cars, etc. 

This cyanide-tank capacity being only equal to about one third of the 

crushing capaCity. 

The mining eqUipment consists of a small hoist, cars; track, tools, etc., 

mess?house, assay office, and a number of small houses. Ample water for 500 tons 

milling capacity is developed in 2 springs and owned by the mine and is piped about 

4 miles; later, water can probably be developed by sinking in the vicinity of the 

mill. 



HISTORY: 

These mines wer e discovered in the early ei ghties; They were high-grad~ and 

chlorided for a number of years, shipment s being ma de of sorted hi gh-grade pocket s , 

carr ying up to $175.00 per ton. 

A considerable tonnage was hauled 16 miles to the Colorado River and then 

milled; later the ore was treated, on the ground, by arastras and later a small 

mill. 

In 1904 the property was sold and worked in a limited, hap-hazard way and 

part of the present milling plant erected in this 12 years up to 1915 j during this 

time somet hing over $100;000.00 worth of bullion was shipped. Altogether the 

property i6 credited with a bullion production of $200,000.00 up to 1918 . In 1919 

the property was taken over by the present ovm.er who has put the mine and mill in 

shape for production. 

GEOLOGY: 

U. S. Geological Survey Bulletin 397 states that "The country rock is a 

medium-grained coarsely poarrhyritic granite". It outcrops in association with t he 

deposits and fOrInS the f oothills immediately on the southwest." 'rhe deposits 

cons ist of gold-bearing iron-stained breccias and sands of vein quart z , somewhat 

resembling ffi onglomerate." "This material is cemented by silica and iron OXi de, 

but is in part loosely coherent." "It trends, f rom a point nea r' the mill N. 57° 

W up the .wash and is contlined in, and for t he most part seems to occupy, an area 

3/4 of a mile in length by about 200 feet or more in width". "The ore is of low 

grade and is said to mill on the average f rom 7 to 8 dollars a ton in gold and 

to cyanide well." "Mineral was first discovered here in the} early eighties, but 

remoteness from the base of supplies together with the s carcity of water , ren-

dered operations expensive and retarded development; nevertheless much ore has 

been produced and worked". "The company is reported to have r ecently computed 

about 1,000,000 tons of ore in sight." "This description, by Mr. Schrader of 

the U.S. Geological Survey was written in 1909 after a personal survey and 

inspection and partially from heresay informat ion. I have only quoted him in an 

abbreviated way; if he were to reexamine the mine now, with the f ault ing system 

practioally demonstrated by 3000 feet of sinking, upraises, tunnels, cuts and 

drifts, he would probably add to his description, by calli~~ the ore expos ures 

and overflow or a faulted breakover from a contact f i s sure lying between thepor­
p hyri t i ('. g ri:l. ni te and the schi ~, t , h'3.vi ng a s t r i ke , wjth t he ma i n fa ult , or 

-- ..:I ...L .'L , _ __ 1-.t_.&.. 1- __ .1 ____ +_41._ ,·n ... "' .... "" +~." YW'l~-4'1"t .'~.e."l+ 
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about 80 degrees N. of' W. and 20 degrees S. of E. His description of the 

character of the are and a number of other f avorable features, are corr ect and it 

may be that this large ore-body is a. deposit, covering practioally 3/4 of a mile 
in length with a demonstrated width of from 200 to 300 feet and a thickness of 

40 to 75 feet, but only ft~ther work can determine this question of deposit or 

contact fissure. 

ORE IN DIGHr, AVAILABLE ORE .AND DEVELOPMENTS. 

As this ore-body lies nearly flat, outcropping many places at the surface 
and with an overburden or surface covering of from a few inches to 10 feet, pract­

ically all of' the 3,000 feet of de-velopments 1s in ore. The main exploring and 

carrying incline shaft has its entrance near the mill just ea st of the ault. This 
opening driven on a 30-degree incline, taps the present bottom of the ore and from 
it, numerous drifts and stapes have been made and surface connecting shafts have 

been sunk, all in are. An underground survey map may be forthcoming showing the 

numerous gropings and labyrinths made by the several operators sin~e the mine was 
first opened, aggregating, a s above stated, with open surface cuts, a total of about 
3,000 feet of developments. A body of ground from which the last milling operations 
of about 1500 tons wa s broken, has been further proven by these drifts, upraises 
and shafts, as having a length of 250 feet, a width of 225 f eet and an average 
thickness of 50 feet; this body of ore, after making an allowance for any waste, 
of which there is very little, as no sorting is done, and after allOwing for what 
are has been milled or is lying on the dumps, will show practically "in si ght" 200,000 
tons. 

By driving the main drift about 500 fe et west t o a 55-foot shaft, sunk all 
in ore, from the surf'ace, another block would be opened having a length of 600 f eet ,. 
a width of 250 feet and an average thickness of 60 feet; thi s means an additional 
tonnage that can be cheaply' put flin sight" of 650,000 tons. This can hardly be 

designated as conjecture as this ore-body is opened and exposed by numerous surface 
cuts. shafts and tunnels and there is no faulting or intrusive action cuts, shafts 
and tunnels and there is no faulting or intrusive action that would reduce this 

estimate; in fact for a distance of 2500 feet from where the ore first shows at the 
east edge of the fault, the ore-body appears to be getting wider, thicker and increas­
ing in values as it strikes west, all within this Cyclopic Group which is protected 
in length and width, by the surveys and claims of these holdings. 
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A prospectus of t '\hese holdings might consistently set f orth that the Company 

had a block o'f mineral ground.~' . 2500 'feet long, 250 feet wide and 57 feet thi(!k, that 

would furnish, after all reasotble deductions had been made, 2 ~500,OOO tons of 
,I 

milling ore. 

MILLING .AND ORE VALUES: 

\ 
\ 

Early in 1919, before the l a st milling operations were begun on this mine, 

there was taken, by the millman, not the miners, (in order to determine what he might 

expect for his mill) 86 samples of the ore-faces in the drifts and stopes; they 

averaged $6.14 per ton, in gold and 25 cents in silver. 

The assays on the heads and tails of the first 12 tanks milled, gave $6.00 

per ton; of this there was a recovery, in bullion, of 85% or $5.10 per ton. 'rhe 

last 12 tanks of ore broken, in October and November 1919, from all the stopes and 

faces and some surface cuts, was intended for a correct general practical sample 

of the ore; no sorting was done and it was not, considered the best ore as some of 

it came from near the fault; the assay was $6 .50 per ton. The recovery was $5 ~50 per 

ton or 85%. The tailings from the tanks run. from 509' to $1 per ton, depending 

on the amount of solution used and the thorOUfi:hnesS of the wash. Many tests have 

been made on the extraction and leaching , with the di ffererrt crushing meshes. 

The tailings loss on 10 mesh show $1. 25 per ton, 
I! I! " " 12 " " 1.10 " I! 

" " " 14 " " 1.00 IT " 
I! " " " 16 " n 1.20 11 II 

As the crushing and mesh got finer above 14, or coarser, the losses 

increased and ],4 mesh has been established Cor this coarse and cheap crushing, f or 

the best net recoveries, with 72 hours f or leaching and washing. 

After reading the above thorouGhlJ practical mining and ml·1ling t ests 

made f rom the mine-run ore, it will be understood why an assay chart and a long 

list of assays is not f urnished and is unnecessary. 

MINING AND MILLING COSTS: 

From many tests made, i daily practical operation after putting on every 

item of expense and mining and tramming the are from every pOint in the ore 

bodies, it has been established that with the present limited equipment the cost 

of mining and delivering to the mill, 50 tons of are in 8 hours is less than 

$1.00 per ton. One man, recently broke in the mine, at various paints, and 
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trammed 155:3 tons of are in ~20 days . 

In the same way a close tab has been kept on themi1lillg operations, 'the 

ore only requiring 3/4 of a pound of cyanide per ton and after ehar.'ging up every 

item of expense the cost does not exceed. $1.00 per ton :for milling. 

The present mill has a crushing capacity of 200 tons per day, but it only 

ha.s a tank capacity of' 50 tons 1)81' du:r or by working t-w'o 16-hour s hifts and one 

8-hour, a cal)fkcity of 83 tons. 

REGOMM-':-~DA'fIONS: 

The present main level should be extended 250 feet -",es t and. drifts north 

and south and one or two more up-raises made to the surface, 50 to 65 feet to serve 

as IIg101'Y holes ll
• 'fhe are could be ll'J.ined up to this point very eheap1y, by !lg10ry 

holee ll
• breaking at least 200 tons per day; At this point the mlne would be ready, 

and a mill oU{.;ht to be, to take care of at least 500 tons pel' day. The mining to 

be done by steam-shovel or cheap 8.utomati c loading in-to the mine cars. At thi s 

time B. new mill, built along slmple lines out of the earnings, could be ready to 

take care of this tOIl..ooge. 

To begin mining and milling 200 tons per day from this ore-body, will not 

cost to exceed $1. 50 per ton, figuring all dead work which is cheaply done in this 

ore-body, and all overhead expenses. 

To increalilB the pr~sent milling capacity up to 200 tons per day, will 1'e­

'J ulre 50 more tanks, with conveyor for tai lings , one new larger elevator, 2 impact­

screens, a new hOist at the mine-incline and other minor additions. This can be 

done for $5,000.00. The additional work in the mine will be taken care of 8S deau 

work, provided for by the $1.00 per ton cost. Also new conveyor for filling tanks. 

CONCLUSIONS: 

'rhis ore-body will run $6.00 per ton. 

It will mill $5.00 per ton. 

It can be mined and milled f or $2.00 per ton. 

It will net $3.00 per ton or $600.00 every 24 hours for 200 tons. 

Later, after more work i s done in the mina, I would expect, by int ellig(:mt 

analysis of the faulting system and by prospecting worlc, to uneover the contact 

vein fissure in which this ore originated. I am, 

Very truly yours, R.G. BILLINGS. 
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OCTOBER 16, 1920. 

I believe the main points of the above report are correct, as I have 

personally lnspected the property several times and believe the ore body is 

almost unlimited and thattio make it a good Pl;iying proposition a large tonnage 

should be treated as cheaply as possible, which I believe can be done. 

Sign8d, R.K. Humphrey, M.E. 



LOCATION: 

The Cyclopid Mine i 8 81 tuated in the Gold HaGin Mining 

District, Mohave County, Arizona. 

The property comprises four groups of claims a.s follows: 

Cyclopic Group 
CliDlfiJI. Group 
San Juan Group 
Big :Ledge Claim 

8 claims - 160 acres 
3 tf 60 n 

4" 80" 
1" 20" 

----·--·--3~0 acres 

THles are held by right of location find ar':l free from 

any liens or iu.:mmbrances of any character. 

DFNFI.OPMENT: 

TOlJ.N1.:JJE: 

'fhe ore body 01' the Cyclopic Mine is developed by various 

intermittent wor.killgs along its trend for approxi:mately 

5,800 feet; and at right angles to it,g trend or across the 

ore body for a distance 01' 400 feet. '11 hi s indic-at es an 

ore body approximately 5, 800 feet long, 400 feet wide 

a.nd from 20 to 45' in thickness, lying on a southerly dip­
ping sill of 120. 

Estimateso t' tounage are 8.S follows; 

Proven or blocked tonnage 
Probable tonnago 
Potential tonnage 

~Potal 

190,000 tOllS 

150,000 t ons 
1.590.000 t9.EJ-2... 

1,930.000 tons 

One prominent and reliable engineer s .stimated 2* lTlillion tons 

but the writer conservatively makes an estimate as shown above. 



ORE V ALUll:S: 

Several hundrnd samples taken throughout the extent or tho o.~e 

" \ 
bo6.y sho'w: an averagtil of &.pproAilllately $8.00 :par ton e.ndas high, 

\ 

in places, 8S $73.50 per ton. An actual average of aampll': 8 ta\ken 
I 

showed $11. 38 but mill runs of several thousand tons did not, ,tfP.;nd 
up to that avaraga throughout when mining the whole mase by :~\'JI( 
pit methods. , \ l 

METftLL.Q!lQI!. \ ~. \ 

'.rho ore is amenable to cyanidation and is an ideal ore for th~t " 

prooess A.~ has been demonstrated by treatment of seveI'i:il thous~nd\' 
'\ 

, } ''\ 
tOIlS in t,he cyanid~ plant at the property. Crushing to only 14 ' \. 

mesh and leaching for 72 hours makes a very sA.'tis:i'actory recovery. 

A cyantde sol ul';1on of four pound5 strength is usod which shows a 

loss in cyanide of only .7 Ibs and a moisture loss of 17%. Lime 

consU]!,ption is 5 Its per ton of Ol'e and z inc consumption is nomin-

a1. Pre'elpi tat ion is lOO'~ perfec;t. 

An ample wat er supply is available three miles distant and is 

pumped by a well equipped pumping plant through I:l 2." pipe line 

for use at mill, mine and camp. 

The property is equipped with a 50 ton cyanide pla.nt; with 

orushing capacity and power for 100 tons daily. The plant can 

be increased to the 100 ton capacity by the addition of' a faw 

more tanks. l'he mine 1s equipped by compressor, hoist aod 40 t 

hes,dframe. However, reoent mining has b '3en done by dragline in 

open pit o:perat ions, which method ShOlU.d be continued, 

l~f::.'rD~l\l'ED PRODUCTION COST'S: 
PEll'T'on 

Mining ------~----------O~ 

EARNINGS: 

PQmping ------------­
Milling ------------­
Misce11aneous -------

0.068 
0.765 
0.170 

Sai'("ty .1te.otor ------- 0.277 
-----·'$1.662 

'rhis property will show an earnings of at least $:4:.00 1) 61' ton 

on a large operation and the:r.-e is sufficient ora available to 

furnish a 300 ton Tlli].l indefini~¢ly. 



Sample 
No. 

0-201 
0-202 
C-203 
0-204 
0-205 
0-206 
0-207 
0-208 
C-209 
0-210 
0-211 
1:-212 
0-213 
0-214 
0-215 
0-216 
0-21? 
0-218 
0-219 
0-220 
0-221 
0-222 
0-223 
C-224 
0-225 
0-226 
0-22? 
0-228 
0-229 
C-230 
0-23ot 
0-231 ' 
0-232 
0-233 
0-234 
0-235 
0-236 
C-237 
0-238 
C-239 
0-240 

Note: 

,M3SAY RESULTS OF_RECEN'r SAMPLES - CYC~MIl'!! 

- Block Area Location Sampling Ounces Value 
No. No. Misc ':lllaneous Width -Ft. Gold 

3 7 Cactus Sbaft Pit a 0 .23 $11.70 
3 7 Cactus Shaft Pit 16 0.14 4.90 
3 '7 OactuB Shaft Pit 6.5 0.53 18.55 
Bet~3&l 7 Mine Entrance 5.5 0.14 4.90 
Bet 3&.1 '7 Mine Entrance 8.6 0.50 17.50 
Bet 3&.1 '7 Mine Entrance 5.5 O. ~~4 8.40 
Bet Z&1 7 Mine Entranoe 5 0.48 14.70 
3 7 SB Cor. Shovel Pit #1 5 .. 0. 28 9.80 
3 7 SE Oar. Shovel Pit #1 4.5 0.22 7.'70 
3 7 S. Center II " " 1" ,-:, 0.06 ~~.10 
3 7 Open Cut Croppings 5 0.19 6.55 

8 :e: /f end of Glory Hole 3 O.OB 1.'75 
8 BE Co. Glory Hole 5 0.60 21.77 
8 SE 001.'. o.lory Hole 4 0.06 2.10 
8 N Side Glory Hole 6 0.03 , 1.05 
8 S Side Glory Hole 8 0.02 0.70 
9 Dump at N 11 E 19 1.19 41.65 

10 Open Cut Above N 11 E 16 3 0.01 0.35 
10 Pit Mo. 11 at N 13 E 16 3 0.16 5.60 

8 W End Glory Hole 8 0.01 0.;35 
8 W End Shovel Pit No. 2 2.5 1.13 40.42 
8 No. e Shaft-See Map 9 0.07 2.45 
8 )fo.8 Sha.tt-See Map 6.5 0.13 4.55 
8 No.8 Shaft -See Map 8 0.02 0.70 
8 No.8 Shaft-~h~a 'Ma.p 7.5 0.67 2~~.45 

8 No.8 Shaft-See Map 8 1.00 ~~5.00 

9 Dump a.t N 11 E 19 0.03 1.05 
10- Dump at N 13 E 14 0.12 4.20 
10 Open .Out at N 13 E 13 3 0.18 6.30 
10 Open Cut at' N 13 E 13 4 0.21 7.35 
10 Shaft at ' N 12 E 13 3.5 0.13 4.65 
10 OP f:H1 Gnt at N12 E 13 3 0.06 2.10 
10 Open Out at N 12 E 13 3.5 0.03 L05 
10 Open Cu;1; a.t N 1~ E 13 3.5 0.03 1.05 
10 Open Cut at N 11 E 12 2 0.26 9.10 
10 Dump at N 11 E 13 0.04 1.40 
10 Oroppings at N 11 E 13 0.20 7.00 

Lillian Workings - Map ? 0.17 f5.95 

" " " 5.5 0.10 ~'S. 50 
" " It 7 0.08 2.80 
If tI Dump 0.04 1.40 

The widths shewn on abeve samples are "sampling widthsnof ore exposure at 
point of sampllllg and NOT width of vein. 

Symbels $llCh as N 11 E 19 indica.te number of. survoy stake nea.r point of' 
sampling, such as Nerth 11 East 19. 

A dozen .or more smnpibes weretflken from doubtful material and surface ma"cerial whi ch 
should not be c1asssQ as "ore". 

HOVle lTer, all samples are included in computing the avaraf,e "la1ue whl eh shows: 

Weighted Average -----------$8.11 

Average sampling width of 5.8 feet. 



LOCATION: 

~: 

SYNOPSIS OF RF.;POR'r ON CYOLOPIC MINl!; 

1935 

The Cyc10pid Mine is 8i tuated in the Gold Basin Mining 

District, Mohaye County, Arizona. 

The property oomprises four groups of claims as follows: 

Cyclopic Group 
Clima x. Group 
San Juan Group 
Big Lodge Claim 

8 claims - 160 acres 
3" 60 II 

4" 80" 
1 ·" 20" 

·--·--~· ~320 acres 

Titles are ht~ld by right of location and are free from 

any liens or in\::umbrances of any character. 

DEVFLOPMENT: 

TONNAGE: 

'rhe ore body of thE!! Cyclopic Mine is developed by various 

intermi ttent workings along 1 ts trend for approxi:m.ately 

5,800 feei; and at right angles to its trend or across the 

ore body for a distance of 400 f eet. 'rh1 s indicat as an 

are body approximately 5,800 feet long, 400 feet wide 

a.nd from 20 to 45' in thickness, lying on a southerly dip­
ping sill of 120. 

Estimatesot' tonnage are as f ollows; 

Proven or blocked tonnage 
Probable tonnage 
Potential tonnage 

190.000 tOllS 

150,000 tons 
- ..1.290 I QQO t91!..~ 

1,930,000 tons 

One prominent and reliable engilloer estimated ~}ft rrtillion tone 

but the writer conservatively makes an estimate as shown above. 
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S$,l\ P10g0 . 08.11tol·n,~~, E . B _.Ct'~lbt:re~J and 101>\91*t $ .B111lngs fIEtt~l,,, 
~ 

~ ' _""" .. 1.·._~-"Ji!t .. . /IS . ~.f!'\. end 1s it. cond~nsed. re.,Port ernbod-y1ngth9 of De!W'~~. VV Y4"'U;V~ 

91ib .. t~n.Got all thr'ee pOl)O~ts in order 'tQ $¥oid dt1.pll(J~ltion 

ot ee;~t?ln t$~tttre$ con'~ln$t1 in th~ dltte1t$ntraporte. 

this l.'tport cmr~ situ~tedln tbtl 801dB.s1n Mining D1sin.-l,,', 

Moh~.e Oo'tlnt11:1 .. i8~a. 1fhen •• r -ts'b raUroad point 1~ K1.n~j-

m~nf th~ <tount" Se~'b. a1tu~'ed .lat,. miles sout~h or th~ mines 
~~nd 1s th~ pr1ne1:plllll suppl" p,oint of th~ d1st".!et.Th. Bould&r 

})~~m 1$ loeat~d ~bou.t tw~n,t1m!1$~ ncrth'fJ~8t . 

8;cres, Covered b1 s1xt~~,n elml !rs, ~! fQllofi$f 

Crelf>plC Group _. .. .. 8 claims.- lG(:) &e1!~$ 
eltm,xGtt0Up.wr .. ..,3 n .60 tJ 
1014 lar GpOUp ( S~n J\.l.S!n)" if ... 90 f.f 

Big,.· ... Ledae tl:l ·alm •• ..... ' ··r.: .. , ....... l.
I 
.•. · . .-,. .. 20 .'f·.·.'t. 

- 0 tl _ .!~' 

TIfl~mSI • . ', .", ' • . 1 



wages andeoat: otaupplle.al'$on an •• e%-'agewlih any other 

V~!e$.elm minlngd1suriet and pro4uetlon oOlta tan be he.ld at a 

'b,.iCbra4oJ'd •• cr;lbetiibo ,eo.los, of 'bba C,olop1c Jain.$ and adjacecnt 

arf,ifttf qul~e es-tetl·s1v-tlJ 1m't this S1lbjeot w111 be Qnl.,. b~letl,. 

tOlle.htld u.POil 1n this ;r$pon. QnO,td.;!lg th!$ pepOi't, l' $af$l 

tt(fbeeOutl'-P1 1'00. is a OO-'.'ffO pOf1)b;,rltle gran.1~ .. Th:$ Q,01opic 

ora ' bOd, l1el on • pO~h.,.1',.111 or ",dding p.lane whl:cn dipa.t 

ttn angl;e 0' liOto th~ aout:!l, the or~ "~.PQn-tl·1beeo.mins tni" ••• 

tli1(.\oceup1e8; Ulaf"98. ap~rQ~1_'$1" 5,300 'eet lOlli sad ~:vo. 260 

to 4QO tee. ">t,14G Its 'f1J!1 e"_ ",':lao ~eXp08Ul'ea ._n b~ d;.t~!rm1rH~;ti1. 

"TAil miAfu,.ls eontuliAed 111 tabe eJ • . lop 10 ~,,~. .1l~ a;pp &rentl 'I 

4epe.el'ea ,~o. ·.olutl0ftl 'pom a4jl.(\$nt ·POell. <lu. to lUld$X',l"OUM 

ol'reulatlng _ate •••• w.l1 .. e 81111 ••• 1 •• l.,ioltsfrom9a;PGrS of 

da$p s$61.ed. ml:ama8.Tb$ me,.:llle e.ntent of the orela 

pri oba.t;.1'ye.lOlU19cte4w1 th e:n int:ru.lloaot 19n~tl)usr,ooks which ~re 

loo ~ t~d ~dJ~cent to ttl~~ pl1"~$ent lm.G'~"tl; ~nd trxturG pl'to$peotl'¥e O)j$ 

b!t~t'l~$ $.t1d";t~,~tl 4H~m.Gnti9d by $1.110:$ ~Jtt1d iron Qsld0$ f),ufl, in 

plr-eea, SOlM1whf!-:t ?~$$mbllng oongl0tf10r f!; te . Jl 

DEVELOPMENTt .. . ' . ," l ' i .... "' l"f 

pr-es·,$llteQntined. totha ~~etel'n h~.lt otth~ mewn ore b$~l1 in! 

!11~~ ~ ~ltho intef'mi tt~nt Qre· ~.xpo$urel ~.reopened up :tOl'OVar .~~ 

m11~ :bl. ext~nt &nd 1, Xiemalns to be datel'mill).ed. whether 0111 no't 

,roflt~bl~o.~e bodies will be d(!}v~l$:ped in the '/~st$rn ~,lt or 
th(~ property ~ltho 41.1 1nd1e$t1~oru'J .are t~'~1t:nr·$tbl$to t hl$ Qdrtclus1on. 



the orl9 is knoWi1: to b.. of gr~s.tte. tb101m9$1 in oth$~ pOints th\'9reb:r 

pro,,"ing the uneonf'f)~1t1 0t th;~ pl~n~ with th~ EfUl$tacawh1eh 1s 

pr~,etle~~ 111 tl~t. 

~b~ de"elownne:ftt of th$CtlJ41AXh.1:r!iU~' , !tthioh is ~~notb~r mln~ be1o'ng .. 

Ing to th~ ep~1~@:rQtlp Qt· pVOl;:tI9Tt1!e8 me theQ101oplc, is ('JQntlv,ed. 

to 8&\'e rFr,l hundrod f'g et 01 !<IltQrkillf$S ~~hioh h t1'1a exposAd ~~ 1u~rt,s 

f1ssure v~in e tt.:vrylng good V~, lt19$ in fr~s g(;"l.(),. 

The GQLRBA~ .!rt~1' l~nother of th~ $.lst)CJia'ftt{i, prop$l'tl~e and 

be t;te:ta kncnm !!t$ tha SP.Y .nJA'NMIN,[~ , 1,$ d~v~lo,~cl .'b1 ;~ nUltlbsr- 0' 
m1$c~ll~neau! w()'rklngs $.~~ ~ 8ol1l~~vdl~t ~fld~ 1Ir.~$)g; $ n(lq'U~r,' 

tlssu.:r0 v$1n$ htt.G oS13l\opened wilton $b.o~!~r.~e gala. values of 

by pftospeet 110r:k b-utlho'llV'lng f1Alr 'vAlues in frfj~ €Sold . 
'" 

protHlrtlan. ~.ll tlttulteti ~dj~!ul~nt totM 07e1.,10 :M1ne tina b91ong. 

tng" to the prop9:rt" fi1re ~ll "J~ll lirort'hjot, tupbh~r de"~l{>Jrmen" 

~nd , in th$lr p~eeent $t~1gf1Qt d!$f\l!'slopment1. e ~nprodl.teGf.' eons1der>!l!it. 

~bl~ tonn,1iJ!, g~ to ~,ugm~nt the P!:"Od1..1,Ctiol'l of 'h~ ~,~lopie M;1;rte . 

'llonnag() €q;t~i.i11f.l 'i~~1 of thft O,el()p1e mine h~-ve b 'eel1 melle 

in the tbJ'e$"filtj;H~1t"tI ment.1o_d $b<iJVie®:r.),Qi tal?~~ ~f)p.l'o:x1ml.t~~ly· 

:a,1S :f 011 C)'il11.U 

Mor~1eQn R~t)ort .. -~:~ .. 
O~!\bfa.-0$ ll$port.. -171~bOQ ~ 
1l:1111n;gm R~PGrt '!It }]'O{),; (JOO • _,_,·., _t·._ ... ~_' ~ .......... 

P.pob.bl~ 
:l~)nn 9_ 

150,000 

.. fQtH~n t i ~ l 
.. !'lt~t:tn~~S~ I ' 

.. 1;000,000 
.. 1,090,000 

.') ~'O·t) 00<' 
w ' I . f~\~ .& .f~tl'_ · ~ _.1~ \~ _~~ 
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600 
~oo 
:')'10 

t ~jn~~ 
tons 
" 

mill r"lll1 
H 

tT It ·ff 

ft ti '1 

'width of 5.12'6' ( '~[itltllot tn~~ e1;posu.!~e ;!![,nd notQt th~ ~/6tif.l.) whicn 

9!'9r~;,,~ ,i just U11d~r$' .00 per' tQn on th$$20.00 pl"ic'ii or gold. 

Ll?~tar Cr~.'t)'t:r (H$ d.~;:dJi1iL ~dlPWil $PP:~OX:tJ1J}f taly $7 .00 t!~ ;91' flg~ ~j. 1"ld, 

~ ~ high ~~ ~l{1.00 ~,Vf)r~ige on m1111ngottAp])rox~*,J t~1:, ~3_000 'tons 

oror~ in the C,.~nld~ pl~nt on, tb~'P!'()f>e1Jty. 

(All ~b.v$.~lu~$ret9t' to tb~ (l'yclop1e ~1"n~ or~) 

G~t+J}tro~ R~J{H)rt ~llo ahowe, 

4 s~!'i'Pl~g or Gold. .ar(san JUJl:'1n) G'rO ~V01'f1;~lnjW: wld,th of 4.55' .... $$.:1_ 
~ tt i11.·1 ··· · . I'\""t'! _ . Ji l' .-

, - \it -. : m~% 'J", '~ $.458,,. 5.8'1 

:6111inas rapot-t $110WI ~,n ~.(fj;r ,f~ ge of Cy~.lopif or~ oif ~~8 .49 ,fit 

!1S $il.e:rv~ lu~ 1$ 1"?~1 th~n ~1in c\mQ ~£)~''H~r ;ton f:i-nd nt' othJ~:r met~l.s 

~r~ oon ";~ 1n$41r.t th~ ;(lre. 

:~r o~r : -

$8.11 
•• 64 

low ir8d(.~ mt!l'6erial whieh e~nnot be classed a~ ore but ~'lhich 'ware 

srunpl(c)d and. inclu.ded in the general ave~!tga. Exclu.ding these 

'r"ont. fl1 .. er~gee of profit~ole ore will bring the true ~.er !1l\ ge to ' $11.00 



C ',si~ntd9 con~lunqtion l.! .7 lb~ ~n,d zInc c("lnp\tlmp t :L()~n 1 ~ · n,o:ml~·l n l. 

P'lv ,'t p orH1d~ of lime ~::c f;t ~! used Dr-rr tt.1not or -J . 
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ch~r~0S ~ il1 not ~xc8~d ~1. ~6 oar ton. 
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'1'0 
Eagle-Picher Mining &~ Smelting Co." 
1'uos(m. Ari&.on~. 

Willoox, Arizona, Deo. 3, 1937. 

Memo • 
. Cyclopies Mine 

iIQhal1e 9~~tl! }< 1"1 zone _. 

The Oyolop1os mines a 1'"e loG~\ ted b8.5 :mi las nor thW~3S t. from 
Kingnlfill, Arizol1 .... ll$e.r tinite Hills, · 2~) miles off ..;. ... tQ the northeast --
the main highvrey between K.inpen,. Ari zone. p.nd. Las Veges,1-h~ "vgda., Vie f30ulder Dam. 

':the mines are being operat~~d by the Menta del Oro j:,i,ining Company. 
of whioh Ml".. ll, '5. , Cte.bteae is tn8,ne.€;er. 

$eores,lTee gold in 1~on ... stained. quartz gangue. ooour in B . 

bl&nket d~po81t in a t'$ult fissure, or shear zone, in porphyri tie gro.ll1b~. 
lh9 ra.ul t fissure., or shear zone. has a width of about; 200 fGet e.nd ~hows 
mineralilation, e, lon~; the st.rike .. for 0'ver onelflile in length in n northwes't. 
sou thetts ttli reetlon. '&he depo.t t. eonsi sting of a quartz breooi8.~ or 
angular fragment. 01'" quarts oem&ntei by silloa flnd 1 l' on oxides .. shows thioknes$ or 
from 8 feet to greater than 20 teet where }1tineti. f.1%1d dips to the northetls·t 
where it .is e.pp. e.r$nt.~lY out off, or b. ottomGd,~.", .. aUilo:Und.,!rlying formation, .' 
ol"fsult ple.ne. dipping to the southwest at a:~ di8\l11gt about aOthom the outcrop,_ 
',rhe barren o~erburden V8.riQs in width from p e.otioe.lly nothing Bt 'Ch0 outcrop 
to 10 tuld 15 feet. 

me mintls have bf)ell worked, lnt~rm1 ttently, for many yeal"s~ 
and every la:rge "tonnege hHS been ~ned and mille'd, judging rro~m the large 
$:x~oavations nwde eud mill dumps of ~iling$. ~1ille work hEls been oontined 
prinoipe.lly to en nre~ f1bout 200 fa·e't wide by nbout 1500 feet longj near the lower. 
southcgsst,. end or th$ deposi t; the deposi t is terndne.ted. on the southeast, by 
intrus!~ rooksflnd t&ults. 

to !~ttempt • . s mQde to fUlmple t.he deposi t. hut it. is undel'f1tood 
thet. €t~old valuQ$ in th!'~ depo$i t; as minad by dre,gl.ine lI0Vil' in operat.ion, vary 
from $4 ~OO to $8.00 per ton ass~own by )Jl.lllte'~tim ••• at pre$erlt prio& or $35,00 
per ounQe for go14.- by ' using lJ S tri ppinln nntt:Jnlol'~ ... or-lesstts~lee ti va rninillP: 
me t hods.. ]:'ne .gold is not un! form in ooeurreno~., bei:ng found ix} shoots j or 
pookets" trcm. tne foot- to' the hfl:nging-well side of t.he fissUrf) itl whieh the 
blenket OQours. '[<he shoots (1\TO marked by it0n stfd.ns ttnd are e~s1.1y roll,owed, 

A t the pr 0!s~nt t ime a oyrtnido mi,l)' on the propo!"t.y tre~d;$ fr(HO 

80 t o ),00 tons of) ore per 24: hours.Thi$ 'totme.geof Ol'@ isbrokent inotH~: 8~hour 
ahirt by one miner usi.ng 8. .1aokhfiwnerair drill. &na de11v~~l"ed to truoks, 1"Qr 
trfOnspott~t1.t)n to the mill e,bout. 1/2 mile diste.nt. by e. $JOO.11, ge.soli_ne-pcw'T, 
drft~ line. 

tI'h~ ore is eru~ to ,pei.$$tl 10-me$h soreen, !i.:nd l~~tlohed with 
cyanide solution (no aM,it@,tion.) tor an axtreetion of gold values l'OportBd. to be 
graa tel" thf),n 95,;; of the he~dvalue .. 

,.' . ' '. . ~lhe outerops of' the blanket depoel t oocur along ft g;(?ntly 
slopl.ng In.li, 01 fl.dga. and th-$ extent. and V8.luo, of' the ore shoots oan be 
sat;isfaet-orilyQ.0terminad by ehurn drillinc;_ 



Cyolopics Mine., #2, 12/3/37. 

Obviously hom thE' f*mount or overburden thet must be removed, and 
the more-or-leas seleotive mine method that must be used tosocure a produot 
with _ head mill value of approximately $4.00 per ton, the present operation 
or 100 tons of ore, or less, par 24 hours, oannot be f\ _highly profitable business. 

10th., 1937. 
The Oyolopioe mines were visi ted. 'by F. H '. Lerohcn Nov. 9th 9.nd ' 
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