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Mr. Harrison Matson, Chief Geologist
Arimetco, Inc.

250 N. Finance Center Dr., Suite 180
Tucson, AZ 85710

Dear Mr. Matson:
This is in response tc your December 17, 1993, letter

regarding sampling modifications at the Zonia Mine. We agree to
modify your sampling schedule as follows:

Logation 21 parameter
Lab Test
French Gulch above Zonia Gulch monthly
French Gulch below Zonia Gulch monthly
French Gulch above Placerita Gulch quarterly
French Gulch below Placerita Gulch quarterly

If 2Zonia Gulch's flow is 10 gallons per minute (gpn) or
greater in any 48-hour period, then the 2l-parameter lab test will
be conducted on samples from French Gulch above and below Zonia
Gulch on a weekly basis. This accelerated testing will continue
until the flow in Zonia Gulch is below 10 gpm for seven c¢onsecutive
Qays. Sawpliliy ol aischarges rrom other areas of the mine must
still meet the reguirements of our November 13, 1992, Finding of
Violation and Order for Compliance.

Finally, the following data should continue to be recorded on
a dally basis: flow in Prench Gulch and Zonia Gulch, rainfall on-
site, depth to water for in-situ area wells Nos, 5 and 6, and
volume pumped and duration of pumping from wells Nos. 5 and 6. If
you have additional gquestions, please contact Enio Sebastiani at
(415) 744-1876,

Sincerely,

L Gnker

Ken Greenberg, Chief
NPDES Compliance Section

cc: Peter Hyde, ADEQ
Ed Pond, ADEQ
Winn Winkyaw, ADEQ

Printed on Recycled Paper
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1. Introduction

Oon May 21, 1993, Enio Sebastiani of EPA Region 9 inspected the
Zonia Mine which is owned by the Zonia Company, Inc. of Prescott,
Arizona. Arimetco International is leasing Zonia Mine with the
intention of resuming copper mining. The purpose of EPA's
inspection was to determine compliance with the Clean Water Act
(CWA) . EPA was particularly interested in determining whether
Zonia Mine was in compliance with EPA's section 309(a) Order No.
IX-FY93-09 issued on November 13, 1992. This Order required, among
other things, the Zonia Company to implement facility improvements
that would eliminate discharges to waters of the United States.

2. Description of the Facility

The Zonia Mine is a non-operational copper mine that is
currently owned by the Zonia Company and leased by Arimetco
International, Inc.

a. Location

The Zonia Mine is located in a rural area about six miles
east of Kirkland Junction and U.S. Highway 89 in Yavapai County,
Arizona (Figure 1). The closest major town is Prescott, Arizona,
located about 25 miles to the northeast. The general topography
of the site is characterized as consisting of moderate relief.
Elevations at the site range from 4,810 to 4,280 feet above mean
sea level (Figure 2).

b. Surface Waters

The Zonia Mine is in the drainage basin of French Gulch, a
nine mile long arroyo that runs through the mine site (Figure 2).
French Gulch's drainage area is almost 14 square miles. A
stretch of French Gulch downstream from most of the mine's
facilities has natural perennial flow fed by groundwater springs.
The rest of French Gulch is normally dry adjacent to the mine
property. The flow of French Gulch varies with rainfall;
" historical data indicates flows ranging from 22 to 34 gallons per
‘minute (gpm) in the vicinity of the springs. However, flow
estimates submitted in response to EPA's November 13, 1992, Order
show flows of as much as 100-200 gpm in French Gulch at about the
same point used to collect the 1980 data. Flow peaks of as much
as 1000 gpm were recorded this past winter (Figure 8).

11980 data from: "Investigation of Water Quality French Gulch,
Yavapai County, Arizona", by Leonard C. Halpenny and Sheldon D.
Clark, January 1981.
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Another small arroyo, Zonia Gulch, runs through the mine
site and joins French Gulch downstream of most of the mine's
facilities. About half of Zonia Gulch is normally dry; the other
half, has variable perennial flow that is also fed by groundwater
springs. The flow of Zonia Gulch in the vicinity of the springs
also varies with rainfall; historical data (Halpenny and Clark,
1981) indicates flows ranging from 2 to 9 gpm. However, flows
from this past winter were as high as 35 gpm (Figure 9). The
perennial reach of Zonia Gulch runs from the Zonia Gulch-French
Gulch confluence to a point about 1000 feet upstream (towards in-
situ leach basin 5). 2Zonia Gulch used to flow through the area
. presently occupied by the open pit and the in-situ leach basins.

French Gulch joins the Hassayampa River approximately six
miles down-gradient of the mine near the town of Wagoner. French
Gulch and Zonia Gulch are protected by Arizona Water Quality
Standards (AWQS) for the following uses: Fish Consumption (FC),
Full Body Contact (FBC), Aquatic and Wildlife, warm water (A&W,),
Agricultural Irrigation (Agl), and Agricultural Livestock
Watering (AgL).

3. Operations History
a. Mine Ownership

Mining in the Zonia area began in the late 1860's and
extended intermittently to 1975. The mine was operated
continuously from 1966 until March 25, 1975 by McAlester Fuel
Company of McAlester, Oklahoma. McAlester produced 33,600,000
pounds of copper from low-grade oxide ores. A poor market for
cement copper forced the mine to shut down in 1975. McAlester's
assets were acquired by Enstar Petroleum, Inc. in the late 1970's
or early 1980's.

Antioch Resources, Inc. became the property owner of the
mine on November 21, 1983. The Zonia Company purchased the
property from Antioch Resources, Inc. in October 1988. The Zonia
Company has not conducted any mining operations to date. Zonia
Company sold 200 of the mine's 700 patented acres to Zonia
Landfill, Inc. of Prescott, Arizona in 1990. Zonia Landfill
filed an Aquifer Protection Permit application for a proposed
landfill with ADEQ, but the permit was denied.

Several companies that investigated the production potential
of the mine from 1976 to 1988 have held lease interests in the
mine. A partial list of these companies includes: Phelps-Dodge
Corporation, Homestake Mining Co., NERCO, and Queenstake
Resources U.S.A., Inc. On August 21, 1992, Arimetco leased the
500 acre portion of the mine site still owned by Zonia Company to
explore the possibility of resuming copper mining. Arimetco has
agreed to an "option" on the mine land which allows for the
possibility of a land purchase instead of a lease. At this time,
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it appears that mining will resume after Arimetco obtains a
permanent Aquifer Protection Permit.

b. Mining Practice

There are seven heaps or leach basins (LB) on-site that were
used for leaching ore from the open-pit, and they were referred
to as LB 1-4 and LB 7-9. LB 1-4 (this basin is terraced into
four levels and can actually be considered one basin) are
centrally located directly above the mine recovery or processing
plant. LB 1-4, which are asphalt-lined, cover 18.5 acres. LB 7-
8 (actually one basin terraced into two levels) and LB9 are
located on the southwest side of the mine. LB 7-8 cover 3.74
acres, and LB9 covers 26.9 acres. LB9 appears asphalt lined, but
mine records do not indicate whether LB 7-8 are lined.

Arimetco's new designations for these basins are as follows: LB1
(formerly LB 1-4) and LB3 (formerly LB 7-9).

The cost of mining and transporting ore became uneconomic in
1973 and in-situ mining was started and conducted until 1975.

There are two leach basins on-site that were used for in-situ

mining, LB 5-6. LB 5-6 are located on the east side of the Mine
down gradient from the pit. LB5 covers 10.68 acres, and LB6
covers 4.77 acres. LB 5-6 have been renamed as LB2.

4. Compliance History

As early as April 1980, biologists from the U.S. Bureau of
Land Management (BLM) observed copper precipitate and leachate
discharges in French Gulch from the mine's leach basins. The
Arizona Department of Health Services (ADHS), ADEQ's predecessor
agency, conducted a water and sediment sampling inspection of the
mine area on June 11, 1980. This inspection also revealed
evidence of mine leachate discharge into French Gulch.

Oon August 27, 1980, ADHS informed McAlester Fuel Co. that,
based on a June 11, 1980 inspection, McAlester's discharge to
French Gulch violated State surface water quality and hazardous

.waste standards. ADHS required McAlester to submit a proposed

abatement plan. McAlester submitted two reports discussing
groundwater flows at the site and the potential impacts of LB 5-6
leachate. McAlester proposed extraction wells as the solution
for groundwater discharges, via surface springs, caused by very
wet winters. The reports and extraction well proposal were
prepared by Water Development Corporation of Tucson, Arizona.

ADEQ conducted a compliance evaluation inspection on April
12, 1989 based on local complaints. After this inspection, ADEQ
sent EPA a "NPDES Non-filer Report" that documented a 3-5 gallon
per minute (gpm) discharge of mine leachate into French Gulch
from the pipeline that used to carry leachate from LB 7-9 to the
mine processing plant. ADEQ also observed evidence of past
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discharge--the presence of a blue-white precipitate in French
Gulch indicative of past leachate flow.

' EPA inspected the Mine in 1986, 1989, 1990, and 1992. As
discussed below, these inspections further produced evidence of
discharge to French Gulch and possibly Zonia Gulch.

EPA received a written complaint and phone call from a local
rancher regarding discharges to French Gulch in March 1989. 1In
response to this complaint, Claire Elliot of EPA Region 9 and
ADEQ staff inspected the Mine on May 25, 1989. This inspection
team did not observe any on-going leachate discharge, but they
did observe evidence of past discharge. Blue precipitate,
indicative of the former presence of copper-laden leachate, lined
the dry bed of French Gulch at two locations where the leachate
conveyance pipe was broken.

EPA Region 9 and ADEQ staff inspected the Mine on April 5,
1990. These inspectors observed leachate entering French Gulch
from broken pipes at LB 7-9. An administrative order issued by
EPA Region 9 on July 13, 1990 pursuant to CWA section 309(a)
required Zonia Company to perform the following remedial measures
by January 1, 1991: 1) repair pipelines used to transport
leachate from LB 7-9 to the processing plant, 2) restore and
maintain operational pumps at LB 5-6, 3) test pond liners, 4)
reconstruct the collection pond berm, and 5) install fencing
around all ponds.?2

Oon March 12, 1992, ADEQ's Point Source and Monitoring Unit
received a telephone complaint from a local resident regarding
discharges into French Gulch. ADEQ staff conducted site and
sampling visits on March 16 and 23, 1992. ADEQ observed a
discharge of leachate (pale-turquoise in color) from the base of
LB9 down a small canyon (about 230 yards long) and into French
Gulch. ADEQ measured a total flow of about 20 gpm from LB 9.
Some of the flow came out of rocks at the base of LB9 and the
remainder of the flow was leaking from valves on plastic pipes at
the base of LB9. EPA and ADEQ staff observed this same sort of
discharge during a September 1, 1992, inspection with Mr. W. Ray
Hill, Zonia Company president.

Rainfall runoff percolates through the Mine's leach basins
and continues to produce a leachate laden with minerals. During
periods of rainy weather, there have been surface discharges of
leachate from the mine into French Gulch. This discharge
previously originated from two areas: (1) pipelines carrying
leachate from LB 7-9 (eventually dismantled in response to EPA's

2The order originally required Zonia Company to complete these
remedial measures by November 1, 1990. EPA Region 9 extended this
deadline until January 1, 1991.
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July 13, 1990 Order) and (2) from a rock pile and leaky pipe
joints at the base of LB9. During the September 1, 1992,
inspection, it also appeared that leachate could easily overflow
a small containment berm below LB 7-8. In addition, there is
evidence® to suggest that mine leachate has been percolating into
groundwater underlying the site in various locations and has been
then transported into Zonia Gulch Springs and possibly French
Gulch Springs.

The persistent CWA violations at Zonia Mine resulted in
another Section 309(a) Order (November 13, 1992) with the
following requirements: 1) cease all discharges to French and
Zonia Gulches, 2) develop and implement site remediation plans,
3) resume in-situ basin pumping and flow monitoring in the
Gulches, 4) monitor the water quality of all discharges, and 5)
develop and implement a study to investigate subsurface
contamination at the site.

5. Findings

On January 4, 1993, Arimetco began remediation and
monitoring activities at the Zonia Mine on behalf of the Zonia
Company. Arimetco also began exploratory activities to resume
mining. Arimetco has conducted a number of activities to achieve
compliance with EPA's November 13, 1992, Order and has spent at
total of $216,163 on environmental remediation. These activities
are described below along with key findings of the inspection.

a. Monitoring

Weirs were observed in French Gulch near the mine
headquarters and at the beginning of Zonia Gulch (Photos 2 and
57). These weirs had been damaged by winter storms. Therefore,
monthly reported flows were visual estimates. The weir design in
French Gulch also appeared to be susceptible to inaccurate flow
measurement (weir was too close to the culvert and its notch was
too close to the ground). French Gulch samples for metals
analysis were preserved with acid, but they were stored in a
standard refrigerator without a thermometer. Metals samples
should be stored at 4°C according to Standard Methods.

b. Site Clean-up

Arimetco removed all of the dismantled (by Zonia Co.)
plastic piping from the bed of French Gulch upstream of the mine

3The low pH and high metal content of Zonia Gulch have caused
other studies to conclude contamination from LB5 (Halpenny and
Clark, 1981, and Schmidt and Associates, "Hydrogeologic Conditions
at the Proposed Zonia Landfill", 1989). ADEQ data leads to similar
conclusions.
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headquarters. Arimetco also removed the scrap iron from the Mine
headquarters that had been used for copper precipitation
(cementation).

c. Illegal Discharge Elimination from LB3

Arimetco received CWA Section 404 permits (March 23, 1993,
Nationwide permit) to construct dams on two unnamed tributaries
to French Gulch. One of these dams was constructed on the ravine
leading from the toe of LB3 {or LB 7-9) to French Gulch.
Unauthorized discharges were observed in this ravine on September
1, 1992, by EPA and by other inspectors in the past. The dam is
about 40 feet wide at the crest and 200 feet long (Photos 16-17
and 19-20). The dam is tied to bedrock (Photo 19) and has a clay
core. A pond has been compacted in front of the dam (Photos 21-
22), and the dam's face will be lined with plastic (HDPE). This
dam (about 7.2 million gallons of storage) is considered
secondary containment since a smaller dam (about one million
gallons of storage) will be constructed closer to the toe of LB3.

The toe of LB3 did not appear to leak during this
inspection; however, residual leachate from previous discharges
was visible in pits in the ravine (Photos 23, 25, and 33). These
pits had been used as collection sumps for pumping during the
winter and spring. Arimetco activity reports indicated cessation
of discharge from LB3 on March 16, 1993.

d. LB1 Status

Leachate from LBl is still contained by discharging into the
holding bay and collection pond at the mine headquarters. This
solution is subsequently pumped to the barren solution pond
immediately east of LBl. The February 1993 activity report
submitted by Arimetco indicated that the barren solution pond was
completely full. This pond is currently unlined, but Mr. Matson
of Arimetco stated that this pond will eventually be double-
lined. Mr. Matson also hypothesized that the barren solution
pond may be contributing to the contamination of French Gulch
Springs.

e. In-situ Basin Status

One pump was installed and operational in each of the two
in-situ leach basins (LB 5-6, Photos 43-47). These pumps are
connected to a 4-inch plastic pipe that discharges into the
discard solution reservoir (Photos 40 and 46). The in-situ basin
water levels have dropped about 20 feet since pumping was
initiated. During a July 19, 1993, phone conversation with Mr.
Matson, he stated that in-situ pumping was now limited to four
hours per day since water levels were falling below the well
depths.
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f£. Water Quality in French and Zonia Gulches

The face of one spring in French Gulch in the vicinity of
the andesite dike was stained with turquoise colored precipitate
(Photos 52-53). However, precipitate was not visible in the
stream bed at these points (Photos 54-55). At the confluence
with Zonia Gulch, French Gulch's bed begins to be covered with a
gelatinous, turquiose-colored precipitate. The beginning of
Zonia Gulch (upstream of the weir, Photo 56) is a pool laden with
a gray-colored precipitate. This precipitate appears to form on
a filamentous algae in some places. The algal growth in Zonia
Gulch may be encouraged by the high nitrate concentrations
present which are indicative of the explosives used to create the
in-situ leach basins.

On March 22, 1993, about 40 tons of 3/4" limestone were
placed at the beginning of Zonia Gulch to raise its pH. The
presence of the limestone appears partially responsible for the
extensive precipitation that was observed. .At the confluence of
French Gulch and Cottonwood Springs (historically a high-quality
water), French Gulch's bed was densely covered with precipitate
which was observed to the location of the "core shed" (about 500
feet downstream from the confluence with Cottonwood Springs).
The turquiose precipitate continued to cover the bed of French
Gulch as it flowed downstream (Photos 58-62). The complete
extent of the precipitation further downstream was not
determined.

Water quality data for French Gulch (about 20 feet
downstream of the confluence with Zonia Gulch) collected by
Arimetco has been plotted in Figures 3-9. This data shows that
increased metal concentrations correspond with the flow pattern
in Zonia Gulch very well. For example, higher Zonia Gulch flow
on March 11 led to higher metals while a decrease in Zonia's flow
on May 10, with fairly constant flow upstream in French Gulch,
corresponded with a significant decrease in metal concentrations.

Even though French Gulch has violated some water quality
standards, it has historically been of better quality than Zonia
Gulch. However, recent data (1992-1993) collected by ADEQ seems
to indicate that French Gulch's water quality is deteriorating
(Table 1). The reason for the drastic change in 1993 is not
clear especially since an ADEQ sample of French Gulch in the
vicinity of the andesite dike (upstream of the washed-out road
and culvert) shows much better water quality on the same date.

6. Conclusions

1) The remedial measures undertaken by Arimetco have made some
significant improvements to the Zonia Mine site. The clean-up
activities, dam construction, and in-situ pump system are notable
improvements. Categorizing the extent of subsurface
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contamination and remediating its impact, along with properly
containing leachate impoundments (holding bay, collection pond,
barren solution pond, and discard solution reservoir), appear to
be the major issues that now require attention.

2) The water samples collected for metals analysis must be stored
at 4°C as required by Standard Methods.

3) The Zonia Company must complete its investigation of
subsurface contamination at the mine site as required by EPA's
November 13, 1992, Order. This study was due on April 1, 1993.
The Zonia Company's failure to submit this study constitutes a
violation of the Clean Water Act. 1In addition, adequate
characterization of subsurface contamination is necessary to
obtain a permanent Aquifer Protection Permit.



—

e

Table 1. Annual ADEQ Monitoring of French Gulch?. All
concentrations are for the total recoverable fraction in mg/L.

Parameter 1993 1992 1980-1991 1980-1991
“ Extreme Average

alkalinity 164 207 227 252

nitrates 5.70 0.71 1.1 0.29

cadmium 0.200 0.0220 0.0120 0.0064

copper 84.0 1.07 0.60 0.17

iron 0.34 1.17 1.14 0.39

manganese 79.2 44.2 31.0 18.1

zinc 26.4 1.00 0.91 0.33

4French Gulch below beginning of perennial flow, just below
washed-out road and culvert, also known as "French Gulch Springs".
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Figure 3. French Gulch metals.
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January, 1981 in response to the ADHS letter, and is titled
nInvestigation of Water Quality in French Gulch, Yavapai County,
Arizona.

The first report recommends that although the possibility of
groundwater contamination is low, a groundwater monitoring well
should be installed downgradient of the jn-situ area to monitor
for any escaped pregnant solution. The second report explained
that abnormally high precipitation (falling during the winters of
1979, 1980 and 1981) plus the cessation of the in-situ leach
basin pumping had caused the level of solution in the two in-situ
jeach basins to rise. This solution, consisting of a mixture of
groundwater and residual pregnant liquor, had reached a level 42
and 77 feet above the former water table levels in 1LB5 and LB6
respectively. The report speculated that the rise in fluid
ljevels in LB5 may have contributed to the flow of the spring in
gonia Gulch and recommended that McAlester continue pumping and
monitoring flow rates and water quality in zonia Gulch.

The pumping that was done between September and December
1980, moved 7,739,000 gallons from these leach basins into a dis-
card solution reservoir. This ljowered the solution levels in the
jeachate basins by approximately 25 feet.

on March 12 1986, EPA sent a CWA section 308 jnformation re-
quest to Queenstake Resources Ltd., who had purchased the
property in a partnership with Antioch Resources jn 1984. The
308 letter requested jnformation on the process water, wastewater
and stormwater management at the site, including jnformation on
any past discharges by the mine to any water of the United
states. A responseé was received on April 18, 1986 from
Queenstake jndicating that they had delivered notice of termina-
tion of their joint venture to Antioch Resources and that future
inquiries should be addressed to Aantioch Resources.

On April 29, 1986 antioch responded to the 308 request.

This response and Queenstake’s response are attached as Attach-
ment IV to this report. Antioch was at that time continuing the
ngroundvater control program" (pumping of jn-situ leach basin
solution to the discard solution reservoir). Antioch stated that
they were preparing a Notice of pisposal for filing with ADEQ'S
groundwater permitting section. EPA first inspected the mine in
December 1986, as a follow-up to this response. At that time
Queenstake Resources was employing Paul Alanis, to maintain and
operate the wastewater management system. The EPA report noted
that maintenance of the pumps which pump the leachate solution to
the discard ponds was needed to protect French Gulch from con-
tamination.

In March of 1989, EPA received a written complaint from a
rancher in the area of the mine, that drainage from a broken pipe
1ine at the facility was contaminating French Gulch. ADEQ con-
ducted a compliance evaluation inspection on April 17 1989, and
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sent EPA an nNPDES Non-filer Report" which indicated that the
zonia Mine had violated the CWA by discharging pollutants (leach
solution) to waters of the United States with the discharge not
having been authorized by a National Pollutant Discharge Elimina-
tion System (NPDES) permit.

No direct discharges were taking place at the time of the
ADEQ jnspection. However , there was evidence in the ped of the
Gulch of more than one broken drainage pipe. ADEQ reviewed past
activities at the mine and the results from sampling the springs
dowvnstream of Zonia Gulch and concluded that there was a poten-
tial for ongoing contamination of surface and ground water below
the mine site.

on May 25, 1989, Claire Elliott, of the u.S. EPA Region 9,

Micahael LOWIY, and Tim Levandowsky, of the Arizona Department of
Environmental Quality, conducted a compliance sampling jnspection
of the Zonia Mine. No discharge of leachate from the collection
pipes was observed at' the time of the jnspection. However, blue
precipitate was observed jn French Gulch at two jocations where
the pipe conveying leach solution had pbroken (see photos 5-9).
according to Ray Hill expansion and contraction caused by changes
in temperature were responsible for the ruptures. He stated that
he has had to repair the pipes a number of times. Each of the
ruptures that have allowed leach solution to enter French Gulch

have resulted in violations of the Clean water Act.

Results from the sampling of zZonia Gulch Spring (see Attach-
ment I) show significantly higher concentrations of copper, man-
ganese, zinc and sulfate and lower PH and alkalinity than found
in the French Gulch Spring. The same constituents that are found
in higher concentrations in zonia Gulch are found in very high
concentrations in the leach solution. The jower pH and
alkalinity in zonia Gulch can also be explained by contamination
with lead solution which had a very low pH (2.96) and alkalinity

(1ess that 2 mg/1).

FINDINGS

Upon arrival on the site, shirin Tolle met with John Ruble,
partner of the zonia mine and Robert Bralhode and Doug Bartlett
of Dames and Moore, consultants retained by the Zonia mine. Mr.
Brahlhode and Doug Bartlett provided detailed cite maps of the
zonia mine and pointed out mine features such as wells, flow
paths, piping and leach pasins (see appendix I and II).

John Ruble did not know whether any of the nine leach
basins on the property vere lined. 1LB5 and LB6 are jn situ leach
basins. pischarge from LB1 through 4 flows by gravity along a
pipeline flowing adirectly into the weir at the head of the old
plant. 17, 8 and 9 are drained by gravity flow by @ pipeline
that follows the path of French Gulch to ‘the weir. The in-situ




jeach basins are not currently being pumped. The reason given
for not pumping 1LB5 and 6 was given by John Ruble to be the low
rainfall in the area for the past two years.

according to John Ruble the water table at the in-situ
ljeach site has dropped approximately 40 feet since 1982. The
monitoring well data taken for the winter of 1989 for LB5 from
the Dames and Moore report shows the following:

Well Elevation Depth toO Groundwvater
LB5-3 4,598.8 ft 204.2 £t
LB5-10 4,411.8 ft 27.8 £t

The zZonia mine operators are not aware of the depth the
groundwater must reach in 1LB5 and 6 before pumping js required.
McAlester and Aantioch, the two former owners, both engaged "in pe-
riodic pumping of the in-situ jeach basins.

Photo 10 shows the barren solution pond with piping going
upgrade to the discard golution pond. At the current time no
solution is being pumped toO the discard solution pond. John
Ruble said that the zonia Company has never pumped toO the discard
solution pond and does not know when pumping was discontinued.

Photo 11, due NwW, shows the division between the north and
south drainages at the mine pit, jocated at the former headwater
of Zonia Gulch. Flow to the north flows to zonia Gulch, flow to
the south fills a collection resevoir which drains into the
Placerita watershed. Just before the Placerita watershed there
js a holding pond and dam in the arroyo. There is a level area
behind the dam consisting of overburden taken from the mine pit.
The holding pond was completely dry at the time of the inspec-

tion.

Photo 12, taken NW, shows the discard solution pond. The
discard solution pond does not appear to be lined. However, the
bottom and cides of the pond consist of clay covered by 2 thin
layer of alluvial soil. The leaching operation at the mine was
never successful due to the high clay content of the clay/schist
material dug at the site. This same material may act as a
natural liner for the discard solution pond.

Photo 13, taken NNE, shows LB6 with overburden piles in the
packground. The overburden would be used as cover for the
jandfill. At LB6 there is a pump station with two electrical
panels (see photo 14). John Ruble was not aware whether the
panels OT pumps were in working order, and could not recall when
the system was 1ast tested. At LB5 there ijs the same pump con-
figuration which also has not been run since the new owners took

over Zonia mine.




photo 15, showing jeach pasin 1ines araining to upper weirl-
Gravity f1ow from 1B1,2,3 and 4 and jeachate, when pumped, from
185 and 6 are collected in the upper weir. Not all the pipe 1ines
. B identifiable. The zonia company has not pumped jeachate from
185 and 6 since taking over the property. The effluent f1ows from
this upper weir to 2 lower weir shown 1n photo 16

At the lower weir there are a sump pump and booster pump.
The sump pump takxes from the collection pond and delivers it to

to the parren golution pond. The Zonia company pumps golution
from the lower weir to the barren solution pond on a regular
pasis.

photo 17, chows the collection pond pelow the holding tank
for the jower weir. prainage from 1B7,8 and 9 drains directly
into the collection pond by gravity. smaller pipe js from LBY.
The pipeline for LB7, g and 9 travels down the bed of French
culch for approximately a mile.

photo 18, shows brush piled UP on the pipe 1ine from LB7-°
in Frencn Gulch. photos 19 and 20 shov repairs tO the LB7-9

The LB7-9 pipeline travels UP French culch to the base of
1LB9, here the pipeline splits jnto a T. one section of pipe

pipeline joins a manifold. The manifold accepts jeachate from
three pipelines 1eading fyom the 1each pasins, none of the
pipelines are identified as to origin. At the time of the jnspec-
tion erosion 1N the gully had broken the manifold. photos 21 and

were taken from each dischargind pipe (see Attachment 1 for
sample results). French Gulch shows evidence of surface water
pelow the point of discharge-

CONCLUSIONS

1. The discharge of jeachate fyom the proken 1LB7-9 pipelines
constitutes a violation of section 301(a) of the Clean water
act which prohibits discharge of pollutants to Waters of the
United gtates without & valid NPDES (National pollution Dis-

charge Elimination System) permit. Both French Gulch and the

pue tO the lack of f1owing water in French Gulch at the time
of the dischargé of jeachate there was no ailution of ef-
f1uent flowing to French Gulch. Therefore the results from
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speculated that high levels of solution in LB5, due to heavy
rains and lack of pumping, was contributing to the flow in
the Zonia Gulch Spring

ADEQ is currently reviewing the Zonia Company's application
for an aquifer protection permit (APP) and are involved in a
groundwater monitoring survey to determine the amount of
present groundwater contamination at the site. After the
results of this survey are available remediation of con-
taminated groundwater may be required as part of the APP.

Groundwater contamination from areas other than the in-situ
leach area is also a concern. As mentioned Antioch
resources, in response to EPA's information request, indi-
cated that drawings found for LBl1-4 showed the leach basins
to be lined with asphalt. It can not be assumed that LB7
and LB8 are lined, or that the asphalt liner is still intact
and preventing subsurface migration of leach solution.

The ponds also represent a threat to groundwater quality.
The clay liner in the collection pond appears to only cover
the bottom and a short way up the sides of the pond. During
times of heavy run-off the level in the pond probably is
higher than the level which appeared to be lined. Percola-
tion of solutions may also occur from the collection pond,
barren solution pond and discard solution pond. Depending
upon the results of ADEQ's groundwater monitoring survey
Zonia Mine may be required to seek technical assistance in
remediating the ponds. .

The pumping stations at LB5 and LB6 should be immediately
tested and maintained in working order. Zonia Company
should find out at what level the water in the LB5 and LB6
should reach before pumping is necessary. Proper records
should be kept both of the water levels in the wells and
of any pumping done. Actual pumping of the in-situ leach
basins should be postponed until ADEQ completes its ground-
water monitoring survey.

The berm below the collection pond is low and badly eroded.
This is a potential source of discharge during a storm
event, it should be reinforced and strengthened.

The pond areas did not appear to be fenced to prevent live-
stock and wildlife from using the ponds. It is recommended
that fences be installed around the ponds to reduce the
threat to animals which may drink from these ponds.




APPENDIX 1l.a

COMPLIANCE INSPECTION RESULTS
SAMPLING OF BROKEN LB7-8 MANIFOLD PIPES

April 5, 1990

Arsenic » 0.003 0.003
Cadmium | 0.24 0.24 |
Chromium 0.039 0.043
Copper 430.0 380.0
Lead 0.009 0.003
Mercury 0.0006 0.0002
Nickel 2.80 1.30
Silver 0.01 0.01
Zinc 39.0 31,0

French Gulch is tributary to the Hassayampa River, both
bodies of water are protected under Arizona Water Quality Stan-
dards for the following uses: Aquatic and Wildlife, Incidental
Human Contact, Agricultural Livestock Watering, Agricultural Ir-
rigation. The AWQS for Aquatic and Wildlife use is the standard

used in this chart for comparison.

From the data on this chart the leachate discharged into
French Gulch at the time of the inspection exceeded AWQS by the

following factors:
Copper 860 760 780
Cadmium 24 24 22

Zinc 1,950 1,550 1,600
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CERTIFIED MAIL NO. P-000-583-267 ~ -
RETURN RECEIPT REQUESTED

18 JuL 199
In Reply
Refer to: IX-FY90-27

W. Ray Hill

President

Zonia Company

212 S. Marina st.

Prescott, AZ 86303

Dear Mr Hill:

Enclosed is a Finding of Violation made by me and an Order
based on that Finding, pursuant to Sections 308 (a), 309
(a)(3),(a)(4), and (a)(5) (A) of the Clean Water Act as amended
[33 U.S.C. sections 1318 (a), 1319 (a)(3), (a)(4) and
(a) (5) (A) ] ("Act").

The enclosed Finding and Order relates to violations of Sec-
tion 301(a) of the Clean Water Act [33 U.S.C. section 1311(a)]
found at Zonia Mine as a result of a joint ADEQ and EPA inspec-
tion on April 5, 1990.

On April 5, 1990 a discharge of leachate from three broken
pipes leading from leach basin 9 (LB9) was observed and docu-
mented by EPA inspector Shirin Tolle. This discharge constitutes
a violation of Section 301(a) which prohibits discharge of pol-
lutants without a valid National Pollutant Discharge Elimination
System (NPDES) permit.

As noted in the attached inspection report, the leachate was
seen to be discharging to French Gulch which was dry at the time.
Therefore, the dilution factor for the effluent was non-existent.
Because of this, the levels of Copper, Cadmium and Zinc from ef-
fluent samples taken from three broken pipes were in violation of
Arizona State Water Quality Standards. The concentration of Cop-
per in the effluent exceeded Arizona Water Quality Standards
(WQS) for Aquatic and Wildlife uses by an average of 800 times
the standard. The WQS for Zinc and Cadmium were found to be an
average of 1,700 and 24 times the standard. .

A number of operations and maintenance deficiencies were ob-
served during the April 5, 1990 inspection. The pipeline leading
down through French Gulch was seen to be in eminent risk of
damage from potential storm events and was seen to be poorly
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secured and repaired in several places. Other O&M problems in-
cluded inadequate berming of the collection pond, inoperable
pumping stations at leach basins 5 and 6 (LB5 and LB6) and lack
of data on the origin of leachate lines and pond liners.

This Finding and Order includes a compliance schedule for
the Zonia Company to follow in remediating the problems at the
Zonia Mine. This schedule outlines completion dates for the fol-
lowing.

1. A completion date for the repair/replacement of the LB9
pipeline running through French Gulch to the collection
pond.

2. A request for full photographic documentation of the repair

to the manifold leading from LB7, LB8 and LB9 to the
pipeline in French Gulch. All repalr work is to be overseen
and approved by a professional engineer registered in the
state of Arizona.

3, Documentation of the origin of all active leach lines drain-
ing into the upper and lower weirs and collection pond.

4. The LB5 and LB6 leachate pumps are to be maintained in
operating order. This includes a monthly start-up and test
until the results of the groundwater survey conducted by
ADEQ are available.

B The pond lining for the collection pond, discard solution
pond and barren solution pond are to be tested for per-
meability. This may be done by installing monitoring wells
at the pond sites or by analysis of core samples.

6. An adequate berm for storm protection needs to be con-
structed around the collection pond and fencing around all
pond areas installed to prevent livestock from drinking from
the leachate ponds.

" Further remediation may be advised as an addendum to this
Finding and Order as a result of the groundwater contamina-
tion survey currently being conducted by ADEQ. As a result
of this survey a schedule for pumping LB6 and LB7 may be
necessary to prevent to further contamination of groundwater
by leachate. If a significant amount of groundwater con-
tamination is discovered it may also become necessary to in-
stall impermeable liners to the collection, discard and bar-
ren solution ponds.

8. Zonia Company will provide EPA with specific financial in-
formation 1nclud1ng capital costs of operation and remedia-
tion as well as income tax data.



Any violation of the terms of the enclosed Order could sub-
ject the Zonia Company to a civil action for appropriate relief
pursuant to Section 309(b) of the Act [33 U.S.C. section 1319
(b) ] and/or civil penalties not to exceed $25,000 per day for
each violation of either the Order or the Act under Section 309
(d) of the Act [33 U.S.C. section 1319 (d)].

In addition, Section 309(c) of the Act [33 U.S.C. section
1319 (c)] provides for criminal penalties in the event of either
negligent or knowing violations of the Act. Negligent violations
of the Act are punishable by a fine of not less than $2,500 nor
more than $25,000 per day of violation, or imprisonment for not
more than one year, or both [Section 309(c)(1)]. Knowing viola-
tions of the Act shall be punished by a fine of not less than
$5,000 nor more than $50,000 per day of violation, or imprison-
ment for not more than three years, or by both [Section
309(c) (2)].

If you have any questions concerning this matter, please
contact Shirin Tolle of my staff at (415) 705-2152.

Sincerely yours,
Oﬂg‘na‘ S\gﬂed lw" 7—— A /{k‘/__ﬂ/
Harry Seraydarian, Director
Water Management Division
Enclosure

cc: Ron Miller
Assistant Program Manager, Water Quality, ADEQ

Harley Hiett
Program Manager, NRO ADEQ



UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY
REGION 9

In the Matter of

Zonia Mine Docket No. IX-FY90-27
Zonia Company
Route 1

Kirkland, Arizona

FINDING OF VIOLATION
AND
ORDER FOR COMPLIANCE

Proceedings under Sections 308 (a)
and 309(a)(3), (a)(4) and

(a) (5) (A) of the Clean Water

Act as amended, 33 U.S.C. section
1318(a) and section 1319 (a) (3),
(a) (4), (a)(5)(A)

NV Nt N N i P Nus N Vi an s Nt ot

TATUTORY A ORITY
The following Findings are made and Order issued to the Zonia
Company pursuant to the authority vested in the Administrator of
the Environmental Protection Agency (EPA) by Sections 308(a) and
309(a)(3), (a)(4) and (a)(5) (A) of the Clean Water Act, as
amended ("Act"), 33 U.S.C. section 1318 (a), and sections 1319
(a) (3), (a)(4), and (a)(5)(A). This authority has been delegated
to the Regional Administrator of EPA, Region 9, and re-delegated
by the Regional Administrator to the Director, Water Management

Division, Region 9.

NDING OF VIO ON
On the basis of the following facts, the Director of the Water
Management Division of EPA, Region 9, finds that the Zonia Com-
pPany is in violation of section 301(a) of the Act, 33 U.S.C. sec-

tion 1311(a):
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Section 301(a) of the Act prohibits the. discharge of any
pollutants to waters of the United States except in com-
pliance with Section 301, 301, 306, 307, 318, 402, and 404
of the Act, [33 U.S.C. sections 1311, 1312, 1316, 1317,
1328, 1342] and any such discharge be authorized by a valid
National Pollutant Discharge Elimination System (NPDES) per-
mit.

The Zonia Company owns a non-operational mine called the
Zonia Mine which is located approximately six miles south-
east of Kirkland Junction, south of Prescott Arizona. The
drainage of the mine area enters French Gulch, a tributary
to the Hassayampa River. French Gulch and the Hassayampa
River are "Waters of the United States" as defined by Sec-
tion 502 (7) of the Act, 33 U.S.C. section 1326 (7), and by
EPA regulations in 40 C.F.R. section 122.2.

Section 301 (a) of the Act prohibits the discharge of any
pollutants into water of the United States except in com-
pliance with certain sections of the Act, including Section
402, 33 U.s.C. section 1342. Section 402 of the Act
authorizes EPA to issue National Pollutant Discharge
Elimination System (NPDES) permits allowing for the dis-
charge of pollutants into waters of the United States. Com-
pliance with Section 301 (a) of the Act therefore requires,
inter alja, compliance with a valid NPDES permit.

In March of 1989, EPA responded to a written complaint from
a rancher in the vicinity of the mine in regards to dis-
charge from a broken pipeline. ADEQ conducted a compliance

evaluation inspection of the Zonia Mine on April 7, 1989 and
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sent EPA an "NPDES Non Filer Report" which indicated that
Zonia Mine had violated Section 301(a) of the Clean Water
Act by discharging pollutants not authorized by an NPDES
permit.
On May 25, 1989 a joint EPA and ADEQ inspection was con-
ducted at the Zonia Mine. Evidence of discharge in the form
of blue precipitate was found in French Gulch, the result of
breakages in the leachate line. Each rupture of the leachate
pipeline which has allowed a discharge to enter French Gulch
has resulted in a violation of Section 301(a) of the Clean

Water Act.

Results from sampling at Zonia Gulch Spring show sig-

nificantly higher concentrations of copper, manganese, zinc

and sulfate and lower pH than found in French Gulch Spring.

These constituents are found in very high concentrations in

the leach solution from the in-situ leach basin. For a sum-

mary of this sampling data see Attachment IV of the April 5,

1990 inspection report included as part of this Finding.

On April 5, 1990 an joint ADEQ and EPA inspection was con-

ducted at Zonia Mine. This inspection which is made part of

this Finding discovered the following violations and
deficiencies at Zonia Mine:

a. During a tour of the Zonia Mine a broken manifold
leachate line from LB7, LB8 and LB9 was discovered to
be discharging effluent into French Gulch. Due to the
lack of flowing water in French Gulch no dilution of
the effluent was occuring at that time. Analysis of

samples from the three broken pipes leading into the
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manifold showed violations of the Arizona State Water
Quality Standards for Copper, Zinc and Cadmium. A sum-
mary of the water quality violations is contained in
Attachment I of the inspection report which is made a
part of this Finding. J

b. The leachate line in French Gulch was propped up and
repaired in several places. These repairs did not
serve as adequate protection from breakage of the line
during storm events. The leachate line follows the
contours of the stream bed of French Gulch with some
parts of the line lying directly in the path of

stream-carried debris.

Cs All active leachate lines were not identified as to
origin.
d. The existence or absence of pond liners was not known

by the current mine owners.
£ The berm around the containment pond was not adequate
to protect from overflow during a 100 year storm event.
g. The operational status of the LB5 and LB6 pumping sta-
tions was unknown.
ORDER FOR COMPLIANCE
Considering the foregoing Findings and the potential environmen-
tal and human health effects of the violations, EPA has deter-
mined that compliance in accordance with the following require-
ments is reasonable. Pursuant to the authority of Sections 308
and 309 of the Act, 33 U.S.C. section 1318 and section 1319, IT
IS HEREBY ORDERED THAT the Zonia Company comply with the follow-

ing requirements:
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Correctjon Plan

By August 15, 1990 the Zonia Company shall submit a detailed

and complete correction plan prepared by a professional en-

gineer licensed in the State of Arizona, that describes the

measures taken by the Zonia Company in order to“comply with

the requirements of Paragraph 1 of this Order. The plan at

the minimum shall contain the information and construction

schedules needed to comply with the following compliance

schedule:

a.

The permanent repair and re-location of the LB9
pipeline running through French Gulch to the collection
pond is to be completed before November 1, 1990. The
leachate line is to be re-located out of the 100 year
storm flow path of French Gulch.

Full photographic documentation of the repair to the
manifold leading from LB7, LB8 and LB9 to the pipeline
in French Gulch shall be submitted by November 1, 1990.
This stabilization of the manifold includes erosion
control on the inclined face of LB9 to prevent under-
cutting of the manifold line. All repair work is to be
overseen and signed off by a an professional engineer
registered in the state of Arizona.

Documentation of the origin of all active leach lines
draining into the upper and lower weirs and collection
pond will be submitted to EPA by October 1, 1990.

The LB5 and LB6 pump are to be maintained in operating
order upon receipt of this Finding. This includes a

monthly start-up and test until the results of the
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groundwater survey conducted by ADEQ are available.

The pond lining for the collection pond, discard solu-

tion pond and barren solution pond are to be tested for

permeability as of October 1, 1990. This may be done
by installing monitoring wells at the pond sites or by
analysis of core samples.

An adequate berm shall be constructed around the col-

lection pond and fencing installed around all pond

areas to prevent livestock from drinking from the

leachate ponds as of October 1, 1990.

Further remediation may be advised as an addendum to

this Finding and Order as a result of the groundwater

contamination survey currently being conducted by ADEQ.

Possible required measures include:

5 i A schedule for pumping LB6 and LB7 may be neces-
sary to prevent to further contamination of
groundwater by leachate.

II. 1If a significant amount of groundwater contamina-
tion is discovered it may also become necessary to
install impermeable liners to the collection, dis-
card and barren solution ponds.

III. Installation of a groundwater monitoring well
down-gradient of the in-situ leach basin with at-
tendant monthly groundwater sampling.

IV. Monthly water quality and flow monitoring for

Zonia Gulch.

By August 15, 1990, the Zonia Company will provide EPA with

the following financial information.
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The capital cost of any improvements made to the Zonia
Mine effluent containment and transport system since
the acquisition of the Zonia Mine by the Zonia Company
in 1988. These capital costs are to include the capi-
tal costs of piping, pumps, repairs and manpower.

These costs are not to include the cost of consultants
or monitoring wells for the Zonia Mine landfill
project.

The estimated capital cost of complying with the im-
provements outlined in the above compliance schedule.
Projected or actual dates of installation of all equip-
ment installed at the Zonia Mine since its acquisition
by the Zonia Company extending to the November 15, 1990
compliance date.

Projected or actual annual costs of operating and main-
taining the effluent containment and transport system
(O&M costs) for each year from 1984 to 1991.

The Zonia Company as represented by its president Ray
Hill shall submit copies of its U.S. Internal Revenue
Service Form 1120 Schedule L, and Schedule M-1 for each

year from 1987 to 1990 (fiscal and calendar).

Compliance ogress orts

The Zonia Company shall submit a Compliance Progress Report

every three months, beginning on August 1, 1990, until full

compliance is achieved. Each report shall detail the

progress made towards completing the compliance schedule

outlined in this Order.
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4) All reports submitted pursuant to this Order must be signed
by a principal executive officer, ranking elected official
or duly authorized representative of the Zonia Company [as
specified by 40 C.F.R. section 122.22 (b)(2)] and shall in-

clude the following statement:

I certify under penalty of law that this document and
all attachments were prepared under my direction or su-
pervision in accordance with a system designed to as-
sure that qualified personnel properly gather and
evaluate the information submitted. Based on my in-
quiry of the person or persons who manage the systen,
or those persons directly responsible for gathering the
information, I certify that the information submitted
is, to the best of my knowledge and belief, true, ac-
curate, and complete. I am aware that there are sig-
nificant penalties for submitting false information,
including the possibility of fine and imprisonment for
knowing violations.

g) All submissions except final construction plans and
specifications, shall be mailed to the following addresses:

U.S. Environmental Protection Agency .
Region 9
1235 Mission Street
San Francisco, California 94103
Attn: Steve Fuller (W-4-1)
Chief, AZ/HI/NV Compliance Section

Arizona Department of Environmental Quality
Office of Water Quality Management
2005 North Central Avenue
Phoenix, Arizona 85004
Attn: Sally Mapes
Manager, Compliance Section

Final construction plans and specifications shall be mailed
to the following address:

Arizona Department of Environmental Quality
Office of Water Quality Management
2005 North Central Avenue
Phoenix Arizona 85004
Attn: Lyndon Hammon
Manager, Plan Review and Permits Section
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All telephone inquiries should be made to Shirin Tolle at

(415) 705-2152.

This Order does not constitute a waiver or modification or
in any way relieve the Zonia Company of obligations imposed
by the Act or any other State or Federal law. EPA reserves
the right to seek any and all remedies available under Sec-
tion 309(b),(c),(d) or (g) of the Act [33 U.S.C. sections
1319 (b),(c),(d) or (g)])] for any violation cited in this Or-
der.

Issuance of an Order for Compliance shall not be deemed an
election by EPA to forego any administrative, civil, or
criminal action to seek penalties, fines, or other ap-
propriate relief under the Act.

This Order shall become effective upon the date of receipt

by the Zonia Company.

HoiPlabe—

Date

Harry Seraydarian

7Y

Director, Water Management Division




