PINAL CREEK WQARF SITE
Site Registry Report
Globe-Miami, Gila County, Arizona

SITE DESCRIPTION:

The Pind Creek Water Quality Assurance Revolving Fund (WQARF) Siteis located in Gila County in
and around the towns and communities of Globe, Miami, Claypool, and Whestfidds, and includes the
Cyprus Miami Mine (formerly the Inspiration Mine), the BHP Copper, Inc.-Miami Mine (akathe
Miami Unit), the BHP Copper Cities Mine (aka the Copper Cities Unit), the BHP Solitude Tailings,
and the BHP Old Dominion Mine, as well as any off-site areas of soil, stream sediment, groundwater
and/or surface water contamination. Contamination is found in the dluvid aguifer of Bloody Tanks
Wash-Miami Wash-Pina Creek, locadly in the regiond Gila Conglomerate aguifer, in the perennid
reach of Pind Creek proper, and on-site a the various mines. Contamination generaly consists of
groundwater and/or surface water impacted by acidity and heavy metds (i.e., acid mine drainage). Sail
and stream sediment contamination is aso locally present within the Site. The site lies in the Pind
Creek watershed, which is located in the Sdlt River Lakes Sub-Basin of the Sdt River Basin.

Depth to groundwater within the site ranges from just afew feet below the surface dong the dluvid
aquifer of Bloody Tanks Wash-Miami Wash-Pind Creek to greater than a hundred feet in upland areas
of the site. Regiond groundwater flow is generdly to the north, and paradles the surface drainage of
Pina Creek and the mgjor tributaries to Pind Creek. Locadly, the groundwater flow direction can be
quite variable.

Pind Creek is located (see atached site map) in east-centrd Arizonain the Globe-Miami mining
district. Bloody Tanks Wash, Miami Wash, Russdl Gulch and upper and lower Pind Creek arethe
mgor stream drainages in the mining district. Most of the length of the Bloody Tanks Wash is bordered
on the north by open pit mines, production fecilities, leach dumps, waste rock dumps, and tailings piles.
The City of Miami straddles the lower hdf of Bloody Tanks Wash. Miami Wash drains northward
from Bloody Tanks Wash urtil it joins Pind Creek. Tallings piles border the west bank of Miami Wash
for its entire length. Upper Pind Creek flows through the town of Globe and is bordered on the east by
the Old Dominion Mine and other inactive mines in the Globe Hills. Below Miami Wash, Pind Creek
flows to the north where it discharges into the Sdt River just upstream of Roosevelt Lake.

The boundary of the Pinal Creek WQARF Site is based on the degree and extent of known
groundwater, surface water and/or soil contamination and the location of the known and potentid
sources, primarily tallings/waste piles and process solution impoundments. Upgradient groundweter
well samples (USGS-10, BT-66, OXBR-3, BLBR-6 and CCN) define the site boundary in the upland
aress of the site. The extent of contamination in the dluvid aguifer of Bloody Tanks Wash-Pind
Creek-Miami Wash is defined by numerous wells throughout the basin (not shown on site map) and by
ten well profiles (Reppy Avenue (RA), Rod Plant (RP), Ragus Road (RR), Nugget Wash, Whestifidds,
Sunflower Ranch, Leading Edge, M, LPC, and the See Ranch profiles). Near the Old Dominion Mine



in upper Pind Creek, the extent of contamination is defined by surface water samples (OD-2W, OD-
3W, OD-4W) and sail (stream sediment) samples (SS-3, SS-7). The furthermost downstream
contamination is defined by surface water sampling conducted at the ADEQ/USGS Fixed Monitoring
Stations located on Pina Creek at Inspiration Dam (also a stream gaging station), on the Sdt River at
the Highway 288 bridge (dlso a stream gaging stetion), and at the USGS Monitoring Station on Pind
Creek near the Setka Ranch.

SITEHISTORY:

Mining and minera processing began in the Globe-Miami arealin 1878 with the discovery of silver ore
in the Globe Hills. By 1893 copper had replaced silver as the main commodity produced in the district,
and continues to betoday. Significant amounts of lead, zinc, manganese, gold, and silver have dso
been produced over the years in the district.

The largest producing and longest-lived copper mines in the district are the Inspiration Consolidated
Copper Co. - Inspiration Mine (now the Cyprus Miami Mine - 1912 to present), the Old Dominion
Mine (1881 to 1931), the Miami Copper Co. - Miami Mine (now the BHP Miami Unit - 1907 to
present), the Miami Copper Co. - Copper Cities Mine (now the BHP Copper Cities Unit - 1951 to
1982), the Bluebird Mine (early 1960" s to present - now part of the Cyprus Miami Mine), and the
Oxhide Mine (1966 to present - now part of the Cyprus Miami Mine). Copper ores have been
extracted from both underground and open pit mines, and have been processed on site using leaching,
gravity milling, flotation milling, smelting, solvent extraction-dectrowinning, and dectrolytic refining
technologies.

On July 28, 1986, the U.S. Environmentd Protection Agency (EPA) issued afinding of Violaion and
Order under the Clean Water Act to the Inspiration Consolidated Copper Company (ICCCao.) for
discharges of acidic process solutions from Webster Lake (alarge process solution impoundment) to
Miami Wash and for acidic, meta-contaminated groundwater surfacing near the confluence of Miami
Wash and Pinal Creek. On May 8, 1989, the Pina Creek Site was placed on the WQARF Priority
List. OnMay 17, 1990, the Pina Creek Group was formed (which consists of Inspiration
Consolidated Copper Co., Cyprus Miami Mining Corp., and BHP Copper, Inc.) to voluntarily conduct
remedid investigations and undertake remedia actions a the site.

The acid-metd groundwater contaminant plume has been moving downgradient for at lesst 60 years,
and contaminants from the neutralized portion of the plume have been present since at lesst the early
1940's in the perennia reach of Pind Creek. Groundwater contamination in the Miami Wash area has
been documented as far back as the 1930's. Currently, surface water sampling conducted by the U.S.
Geologicd Survey at the head of the perennia flow of Pinal Creek has documented atrend of
decreasing pH and increasing metds levels (especidly manganese, but dso cadmium and nickdl) over
the last few years.

Releases of contaminants have occurred from dl of the magor mining sites from a variety of different
sources, including, but not limited to, process solution impoundments, tailings piles, leach dumps,



various spills, and as storm water runoff from waste and tailings piles. Erosion of waste piles, especidly
tallings piles, has aso resulted in the release of contaminants to water courses. Particulate falout of
wind-blown tailings and from severd copper smdters in the area has dso contributed to the spreed of
contamination at the site.

The Remedid Action Plan (RAP) for the Pinal Creek site was designed in three phases. Phase | Site
Investigatior/Interim Remedid Action; Phase Il Risk Assessment/Remedid Gods Investigation; and
Phase |11 Feasibility Study.

Phase | Site Investigation/Interim Remediad Action:

The Phase | study included aremedid investigetion into the degree and extent of groundwater and
surface water contamingtion in off-site areas impacted by mining operations and was conducted by the
Pind Creek Group. Phasel dso included a proposed remedid pumping plan (Interim Remedid Action
Plan or Interim RAP) designed to reduce the acidity of the plume and to retard the movement of the
acid-metd plume front to prevent it from bresking through to the perennia surface flow of Pina Creek.
Production wells were instdled in Webster Gulch, Kiser Basi/Miami Wash, a the Fodera pump
station, and a Sunflower Ranch. Pumping of contaminated groundwater was proposed in the Interim
RAP at 1000 gdlons per minute (gpm) from Kiser Basi/Miami Wash area.and 600 gpm from the
Fodera/Sunflower Ranch wellfield, on an annud average. Between 1100 and 1300 gpm of the
contaminated groundwater was treated at the BHP Copper Cities Unit - Diamond H Pit until the
closure of the BHP Pinto Valey Mine concentrator in February 1998, where the treated water was
stored for solids settling prior to reuse in mining operations. Remedid weter is currently being reused
and stored at the BHP and Cyprus mining fecilities. The Phase | Site Investigatiorn/Interim Remedid
Action Plan was gpproved by ADEQ on May 14, 1990.

The Interim RAP has resulted in the remova of gpproximately 15,000 metric tons of heavy metas
(messured as iron, copper, cadmium, manganese, and zinc removed) and more than 5.8 billion galons
of contaminated groundwater from the dluvid aguifer. Although the Interim RAP has retarded
movement of the acid-metd plume, monitoring conducted by the PCG and the U.S. Geologicd Survey
has documented increasing levels of some metds (zinc, manganese, cadmium) and decressing pH
(increased ecidity) at the beginning of perennid flow in Pina Creek. Because of this, the PCG is
implementing an accelerated remedid action to instdl a treatment plant, barrier wdlfield, and a pumping
and pipdline system in lower Pind Creek to prevent further degradation of Pina Creek water quality
due to the surfacing of the groundwater contaminant plume.

Phase Il Risk Assessment and Remedial Goals | nvestigation:

Parametrix, Inc., on behdf of the PCG, conducted a human-hedth and an ecologica-hedith risk
assessment of the Pina Creek Site. The risk assessments were reviewed by severd government
agencies, including the Arizona Department of Hedlth Services and the Arizona Game and Fish
Department, and were agpproved by ADEQ on August 5, 1994.



The Ecologica Risk Assessment determined that no chemicas evauated pose risk of adverse effects to
aquatic life or wildlife in the Salt River below perennid Pina Creek and in the eastern arm of Roosevelt
Lake. Only three chemicas (manganese, cobalt, and duminum) pose potentid risk to aguatic life or
wildlife dong the perennid reach of Pind Creek. The results of the Ecologica Risk Assessment, in
conjunction with any gpplicable water qudlity standards, will be used to determine cleanup levels for
manganese, cobdt, and auminum.

The Human Hedth Risk Assessment determined that no chemicas evauated currently pose the
potentid for hedlth effects from exposure to surface water or sediments in perennid Pind Creek, Sdlt
River, and Roosevet Lake. All of the estimates of potentid carcinogenic risk were within or below the
range of carcinogenic risks deemed acceptable by the U.S. Environmentd Protection Agency.

Phase |11 Fessibility Study:

In May 1997 the PCG submitted the Feasibility Study Report and Recommended Remedia Action
Plan (FS) for the Pind Creek WQARF Site, which proposed severd remedia dternatives for the
cleanup of the site dong with arecommended remedid action which generdly consists of chemica
trestment of contaminated groundwater, subsurface barriers to control/capture groundweter and source
control options a the various mining facilities. The FS is currently under review.

Source Investigatior/” Source Control:

Source investigations have been conducted a the Cyprus and BHP mine facilities. Numerous source
controls have dso been implemented at the mining fecilities within the Site since 1986, and many more
will be implemented in the future under the oversight of the ADEQ WQARF and Aquifer Protection
Permit Programs.

Source controls implemented at the Inspiration/Cyprus fecilities include the draining of Webster Lake
and Hllison Pond, upgrades to leach collection and processing facilities in Live Oak Gulch, upgrades to
the leaching plant, acid plant and smelter facilities, and revegetation of the side slopes of severd tallings
piles. Source controls implemented a the BHP facilities include an ongoing remova and reprocessing
of the Miami No.2 Tallings, instdlation of storm water diversion channels and a collection pond & the
Miami No.2 Tailings, and gpplication of a dust suppressant to the south facing slope of the Miami No.2
Tallings. BHP is aso implementing a Supplementa Environmenta Project (SEP) under the Clean
Water Act that will result in the capping of tallings and waste rock piles a the Old Dominion Mine site.

PUBLIC & ENVIRONMENTAL HEALTH:

The environmentd impacts a this site include groundwater and surface water contaminated with acidity,
metas, sulfate and high levels of totd dissolved solids. Acid-metd contamination in the shalow dluvid
aquifer has been detected a locations ranging from the upper portion of Bloody Tanks Wash dl the
way to lower Pind Creek, adistance of about 10 miles. Acid-meta contamination is dso found localy
in the Gila Conglomerate aquifer. Neutrdized groundwater high in dissolved solids and sulfate occurs



throughout the site, and locdly in the Gila Conglomerate aquifer. Numerous private, public, and
industrid supply wells have been contaminated over the years with metals, sulfate, acidity and high
levels of dissolved solids in the Miami and Whesetfields area.

Metals that are present in groundwater &t levels that exceed drinking water standards, hedlth-based
guiddlines, or are devated above background levels include iron, manganese, copper, cobdlt, nicke,
zinc, cadmium, beryllium, duminum, and chromium. Elevated levels of sulfate, totd dissolved solids,
fluoride, strontium, hardness (cacium + magnesium) and sodium are dso present, and may exceed
goplicable primary drinking water standards (fluoride), secondary drinking weter standards (sulfete,
tota dissolved solids), or hedth-based guiddlines (sulfate).

High levels of dissolved solids and sulfate have been present in the perennid flow of lower Pina Creek
sincethe 1930's. Intermittent violations of surface water qudity standards for some metas have been
documented since the 1970's. The beginning of the perennia reach of Pina Creek currently has nearly
continuous violations of water qudity standards for manganese and zinc, and less frequently for pH and
other metas (copper, cadmium). The intermittent and ephemerd reaches of Pina Creek, Miami Wash,
and Bloody Tanks Wash have dso been impacted by acidic runoff, eroded talings, and surfacing ecidic
groundweter in the past. Acidic runoff and the erosion of tailings from the Old Dominion Mine site have
been documented and have resulted in surface water and groundwater contamination. Sampling by the
USGS a agaging station on the Sdt River just below the confluence with Pind Creek has documented
an increasing trend in manganese concentrations. High leves of dissolved manganese in perennid Pind
Creek have resulted in the formation of ablack crust of manganese oxide mineras known as
manganocrete in and on the stream sediments of lower Pind Creek that inhibits biologic activity in the
stream bed (in conjunction with the high levels of dissolved manganese in the water).

Groundweter from the dluvia aquifer within the site is generdly not used. However, some private use
does occur of neutrdized water thet is low in metds (and meets primary drinking water standards), but
high in dissolved solids, for livestock watering, watering gardens or other vegetation, and for domestic
use. Locdly, some private wells in the Gila Conglomerate aquifer contain high levels of dissolved solids
which are used for domestic and other purposes. Water provided by the City of Globe and the
ArizonaWater Co. to residents of Globe, Miami, and Claypool comes from the Gila Conglomerate
aquifer, from outside the WQAREF site, or is blended to meet secondary water qudity standards.
Severd supply wells owned by the Arizona Water Co. have been contaminated over the years and
some blending of water from the dluvia and Gila aquifers has occurred in the past.

The PCG has implemented awell testing and replacement program for the owners/users of private
wells in the Pind Creek Site. The PCG offers free well testing of any private well that may have been
impacted by groundwater contamination, and depending on the results of the testing, a free replacement
well instaled deegp within the Gila Conglomerate aquifer thet is free of contamination. The PCG will
aso be implementing routine monitoring of replacement wells or monitor wells in the Gila Conglomerate
aquifer. To date, the PCG has tested hundreds of wdls in upper Bloody Tanks Wash, the Whestfields
area, and dong lower Pind Creek, and instdled 18 replacement wells in the Whegtfields areaat no
cost to the owners/users.



Additiond studies into stream sediment and soil contamination will be conducted in the future, which
may reved other impacts or areas requiring remedid action. Metas which have been detected in
stream sediments above background levels include copper, zinc, lead, arsenic, and manganese.

ELIGIBILITY & EVALUATION (E&E) SCORE:
Based on the most current informeation, the current E& E scoreis 97.
LIMITATIONS:

This Site Registry Report (SRR) is based upon information avallable as of the date shown. The SRR is
intended as a historica document meeting the public notification requirements of ARS § 49-287.01 (B)
and (D). Site boundaries depicted on the attached Site Boundary Maps represent ADEQ’ s
interpretation of data available at the time the maps were constructed. The maps are intended to
provide the public with basic information as to the estimated geographic extent of known contamination
as of the date of the SRR. The actud extent of contamination may be different. Therefore the
geographic boundaries for this site may change in the future as new informetion becomes available.

An updated SRR and associated Site Boundary Map will not be issued. As new information becomes
available it will be made available for public review through placement in the public file.

Documents pertaining to the Pina Creek Site can be viewed a the Arizona Department of
Environmenta Quadlity’ s offices a 3033 North Centrd Avenue, Phoenix, Arizona85012. In addition, a
repository of key documents is maintained at the Miami Memorid Library, 1052 Adonis, Miami,
Arizona 85539, telephone: (520) 473-4403. The U.S. Geologicd Survey (USGS) maintains aweb
site home page (http/Mwwdaztcn.wr.usgs.gov/pind/index.html) dedicated to the investigations
conducted by the USGS in the Pina Creek watershed. The Pind Creek Group maintains aweb site
(http:/Amww. pinalcreekgroup.com) relating to clean up activities a the Pind Creek WQARF Site.



