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DECLARATION FOR THE RECORD OF DECISION
CIMARRON MINING CORPORATION SITE
OPERABLE UNIT 1, CARRIZ0Z0, MEW MEXICO

Statutory Preference for Treatmert as »
Principsl Eiement 15 Met
and Five-Year Review 1g Not Required

SITE HAME AND LOCATION

Cimarron NMining Corporation
Carrizozo, Lincoln County, New Mexico

STATEMENT OF BASIS AND PURPOSE

This aecisfor. document presents the seiected remedfal actton for the
Cimarror. Mining Corporation site in Carrizozo, Lincoln County, New Mexico,
which was chosen irn sccordance with the Comprehensive Ernvironmenta) Resporse,
Compensatior and Liabiifty Act of 1980 (CERCLA), as amended by the Superfund
Ameromerts ana Reauthorizstion Act of 1986 (SARA) and, to the extert

pract2cab}e. the Hatforal 041 and Hazardous Substances Poilytion Contingency
Plan (NCP),

2026%6

This decision s based ypor the contents of the admir,

fstrattve record
file for the Cimgrror Minirg Corporation site,

The Unitea States Ervironmental Protectior
Environmenta) Improvenent MHviston aarce or

ASSESSMENT OF THE SITE

Agercy and the Mew Mexico
the seiected remeay,

Actual or threasterod relesses of hozardous substarn

6ot addressed by impiementing the response action seiected in this Record
of Decfsion (ROD), may present an immirent 4nd substantial endargerment
to publiic health, welfare, or the envirorment,

ces from thig stte, f

DESCRIPTION OF THE SELECTED REMEDY

This firal remedy addresses remeafation of shallow ground water contamination
ot the Cimarror Mining Corporation {Operabie Urit 1) mé1i location. The

principal threats posed by the site wiil be eliminated or reduced throyugh
treatment and engineering controls,
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The msjor comporents of the seiectea remeay inciuae:

s Pu=p gra dischsrge ground water to the Carrirozo Pubiicly Owrea
Treatment Works (POTH)

= Yne gischarge will compiy with the pretrestmert standard of & milligrams
per iiter (mo/V) of cyanioe a5 citea fa 40 CFR 313,24 Subpart B and
deemea relevant for this actton, Ssmpifng will be conducted onsite
prior to the discharge entertng the DOTH collaction system. Current
data tnglcates pretreatment wili nat be necessary,

« Biological activity within the existing treatment tagoons, in aadition
to effiuent chioriration and photodecomposition will provide treatment to
reauce the cysride corcentration 1o acceptable concerntrations,

~ Mornftoring of the treatment piant effiuent and sludge wiil be
consucteo Lo ensure no aavarse impacts on the POTW processes.

CRITERIA: A treatment goaY of 200 micrograms per liter {ug/1) of cyanide
wiil be utilized, 1f possibie, for remedtatton of the shsliow
around weter, Hew Mexico Water Quatity Control Commission
Reauiatio: requires protection of all ground woter of less
thar. 10,000 miiligrams per Yiter (mg/V) total afssolved
soiids for poterntial future bareficia) use as a source of
gricking water, 1Irn gddition, this treatment qoai witi
pravide protection of the inwer, cyrrertiy usea dricking
waler zone, from potentiael future migration of contenination,

o Grourd Water Moritoring

« Yhe oroura water morftoring proaram may be amerded and/or eiimirated if
aats indicates effective remeafation has occurred,

Ir adaition to the ground water remedy, the following measures wiil be
impiemented:

a Removai of the process chemical drums, and decontamiration of tanks
ar0 associateo piping,

n Fitiing in the discharge pit and cinder biock trenches with onsite
s0iis and waste piie meterial and covering with ciean fi11;

o Piuaging of the onsite abandoned water suppiy well; and

o Inspection ard maintenarnce of the existing fence,
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STATUTORY DETERMINATIONS

The sziected remedy is protective of human heaith and the ervironment ,
compi ies with Federal and State requirements that are legally applicabie
or relevant and appropriate to the remediai action, and ts cost-
effective, This remedy utilizes permanent soiutions ang aiternative
treatment techrologies ( ery) to the maximum extent
practicable and satisfies the statutory preference for remedies that

empioy treatment that reduces toxicity, mobility, or volume as &
principal element,

Because this remedy will not rescit in hazardous substances remaining
onsite above heaith-based levels, a five-year review of the remedial
action 15 not required,

)
Litet S J7 T Chr 7%,/2)
Robert E, Layton Jdr{, P.E7 — Date
Regiorai Administrator

U.S. EPA - Reaior 6
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Decision Summary
Cimarrvon Mining Corporation Site
Operabie Urit 1
Record of Decision

I. Location and Generzi Descriptior,

1.

The Cimarron Mining Corporation site is iocateg approximately 1/4

miie east of Carrizozo, Lincoin County, New Mexico and approximateiy
100 miles south-southeast of Aibuquerque, The site is about 10.6 acres
in size, and is located in the NE 1/4 Section 2, Township 85, Range
12, on the north sige of U.S. Highway 380 {Figure 1). The facility
corsisted of a conventional agitation mil\, which resyited in
unpermitted discharge of i

cortaminatea iiquids, and
sediment, Access to the si

Whiie corducting the Rl fielq Work at the Cimarron site, the
existence of angther abandoned mill becgme known, The other
tocation, known a¢ Sierry Bianca, exists approximately one mile to
the south of Cimarrgn {Figure 1), The two milis were owned by the
same parent company (Siprrg Bianca Mining and Miiliro Company) and,
for a short period), Oberated concurrertiy, rije irformation discusses
a4 DDSSibie spiii at Cimarron, which brompted ail miiiing operations

to be reiocated to Sierrs Bianca, Investigation of the Sierrs Bianca
miii is being performed a$ 4 St nd operabie unit of the Cimarron NPL
site, and the resyits Wiil be presented aS a separate RI/FS report,

Site History ang Erforcement Activities
——_=L Allivities

The Cimarron Miring Corporation site is an inactive miliing facility
origicailiy owned by 7ia Steei Inc,, and used to recover iron from
ores transported to the site, The irgn recovery process took piace
between the iate 1960'g and 1979 and involved crushina of the gre
material, formation of d pumpable Sturry by mixing with fresh and
recycied water, and coilection of the ferric (iron) partion using g
magretic separator, Cyanide was not used in this originai process,
and taiiings were transported from the site and usea as fill material,
Ir. 1979, the site was s01d to Southwest Mirerais Corporgtion, which
apparentiy began using cyanide sogn thereafter to extract precious
metals from ore, Details on the Operation between 1979 and 19§) are

not avaiiabie other than a 1980 New Mexico Environmentai Improvement
Division {NMEID) sampie analysis report, which roted the presence of
Cyanide contamination,

4002701
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Southwest Minerals,

Miiiing Company, operated without the required permits necessary for
conducting cyanide brocessing at the site, In mid-1981, the operation
Was expanaed by adding sever tanks, cyanide sotution
tanks, thickeners, and 4 i i

NMEID sent a certified notice of viola
Corporaticn on June 22, 1982, for disc
discharage pit and, in Juiy 1982, the site ceased operation. No legal
action was taken by the state; the compary filed for bankruptcy in

Juiy 1983, and a coyrt assigread bankruptry trystee Was appointed fgor
the site,

a subsidiary of the Sierr, Bianca Minina gng

NMZ1D fieid inspections of the site in February 1980
in May and Jyne 1984 reveaied
metais in shaligy around water

Ar. Exparoed Site Inspection (£S1)
October 1987, by an EPA Field Inve
of the ES! was to colliect addition
System [HRS) ana faciiitate RI/FS
irgicatirg Vocation
in Figure 2.

Was conducted from January to
Stigation Yeam (FIT), The objective
al data for the Hazard Rariking
planning, A topoaraphic base Mmap

5 and eievaticns of on-site features is presented

Nr-site activitieg performed during the ESI inciuded surface and
subsurface soiil sampiing, visual inspection of process tanks,

sampiing of remnant materials in the tariks, Quantifying waste
voiumes, SamDi ing and geoiogicaliy describing subsurface sgi} borinqs
Guring instaiiation of monitor wellsg, sampiing ground water ir the
moriitor welis and in nearby water suppiy welils, tesiing fn-sity

permeabiiity at the monitgr weils, ana identifying sdjacent Tand
uses,

Based on the findings of the site investigations an

of the HRS package, the Cimarron Min

for addition to the Nationa) Priority List (NPL) on June 24, 1988,
On October 4, 1989, the iisting was promyigated,

G the preparation

In March 1989, rpa tasked the firm
Alternative Remeaigl Contracts (ARCs
Remediai Investigation and Feasibiii
A preliminary sampiing Program was ¢
to sample existing monitorin
areas. Resuits of the preli
refine the sampiing pian for

) contractor to conduct a

ty Study (RI/FS} for the site,

onducted on June 19-23, 1989,

a weiis and known contaminant soyrce

mirary sampiing proaram were utiiized to
the extensive RI fielgq Ynvestigation,
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The extensive RI fieid work and feasibility study began in August 1989
ard was compieted in June 1990. The data cenerated was used to
estimate the extent and magritude of contamination at the Cimarron
Mining site and to deveiop and evaiuate remedial alternatives. The
aiternatives evaluated included various pump and treat alternatives
for the shallow ground water, institutional controls and no action,

Commurnity Participation PR T

Community interest in the Cimarron Mining site has been relatively
high due to the ciose proximity of the site to the town of Carrizozo.

Maior community interest has focused on alleviating the stigma of a
hazardous waste or Superfund site as it relates to the community and
the desire tc have an expeditious solution to ailow future industrial
geveiopment of the site,

A pubiic “open house" workshop was conducted in May 1989 to inform
the community of the RI/FS activities and process and to answer any
questions. Approximateiy 35 peopie attended inciudina out of town
inaividuais, representatives of the lgcal vewspapers and the New
Mexico Bureau of Mines,

Questions and ~amments ranged from concerns regarding the ievei of
site contamina. .6, potentiai impacts on the community and passible
totutions to a disregard for the previous anaiyticat data from the
site and an unwiliingnress to accept the potential of long term impacts
from the site contamiration.

Nu~merous informal status briefinas have been conducted with various
interested citirzens and iocai officiais inciuding presentations, by
invitation, at the local chapter of the Rotary Club,

In March 1990, a second pubiic workshop was conducted to notify the
commyurity of the preliminary RI resuits and to answer questions,
Approximateiy 25 peopie attended this workshop. Most questions
2voilved around potential remadial soiutions and the scheduie of
future activities. A major portior of the meetina invoived
discussions of the “Sierra Bianca™ operable unit and the responsible
party status of the town of Carrizozo, which leased the property

to the operators of the mili,

The R1/FS documents for the Cimarron Mining site and a Proposed Plan of
Remedial Action were reieased for pabiic comment in Juiy 1990,

Pubiic rotices were published in the Lincoin County News, fact sheets
were malied to interested individuals and the documents were

avaiiabie for review in iocal repositories. An “open house" public
workshop to discuss the Proposed Plan was conducted on July 16, 1990,
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Acproximateiy 10 peopie attended this workshop. Most comments on the
proposed piar of pumping the shaiiow ground water and discharging to

tre POTW for treatment focused on a rneed for additional information

ir ':rmans terms in order to form an opinion., No comments were presented
wriii, adamantiy opposed the proposed pump and discharge to the POTW
aiternative, ' ‘

Or Juiy 30, 1990, a formal pubiic meeting was heid to discuss and
actept pubtic comments on the proposed pian of pumping shallow
ground waler and dischargirng to the POTW for treatment. The meeting
wss conducted at the Carrizozo City Hail and approximately 20 peopie
attended, Presentations summarized the purpose of the meeting,

the Remediai Investigation, the Feasibility Study and the remedy
seiection process. The proposed remedy of pump and discharge to the
PO for treatment was endorsed by the New Mexico Bureau of Mines and
officials of the town of Carrizozo. In gereral, this proposed plan
was acceptabie to the pubiic with reiativeiy few comments reiating to

the remedy cost, time of impiementation and technical capabilities of
the POTW to remove contaminarnts,

002706

1¥. Scope and Role of the Qperabie Urnit

The prinCipai threat at the Cimarron Mining site is ground water
contamination (approximately 4000 parts per biilion cyanide) and

it ig primariiy containea in the shaiiow arourd water which is
encourtered at approximateiy 59 feet, Soiils and miil tailirngs contam-
inatiof, as discussed in the Risk Assessment portion of the RI/FS
docunents, is not sianificant and does not present a pubiic heaith threat. -
Tue deeper primary drinking water aquifer, encountered at approximately ‘@“
120 feet wss found to be uncontaminated directiy beneath the area of B
hichest contaminagtion aithough minimal contamination {24 ppb cyanide) was
detecied in an upgradient on-site production water weli. This contamination
is beiieved to be due to poor weil construction rather than percoiation

from the upper, more highiy contamivated water bedring zorne, The Feasibility
Stuay has evaiuated remedial alternatives which address the major

shaliow ground water contamination based on the potential for migration

of contemination to the jower primary drinking water aguifer,

Corsideration has aiso been aiver to achieving a ¢iean-up goai of 200 ug/)

cyaniuse baved on the potential future berneficial use of the shallow -
arour-d water as a source of drirkino water as required by the New Mexico P
Water Quaiity Corntrol Commission Reauiations, -

Modeiina indicates that remediation of the major area of ground water
contamivation {(approximately 500,000 gallons) will prevent any significant
off site or iower drirking water zone impacts, Becouse the major
contanination will be removed and treated and threats to pubiic heaith

| and the envirvorment wiil be aiieviated, the five year review of the
\ remedy will not be required.

‘ As previousiy Giscussed, the Sierra Bianca miiiing Tocation which is
‘ Tocated approximately 1 mite south of the Cimarron iocation, will be
\ addressed as a Secord operabie unit,
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S-te Characteristics

Tre ciimate ir the Carrizozo area is semi-arid characterized by relativeiy
ic=0, hot summers and miid winters, The total annual precipitation reported
by the Office of State Ciimatoiogist averages 13.2 inches, whiie total
tare evaporation averages 62.4 inches, The averuna measured temperatures

irn the Carrizozo area range between 70.9% and 40.4%°F. The lowest

e'urdea temperature was -18°F auring Janyary 1971 and the highest
was 105°%F auring June of 1981,

Native vegetation in the vicinity of Carrizozo and the site is
cheracteristic of the Desert arassiand association, typicaliy found in
this part of New Mexico at eievations of 4,200 to 6,000 feet, Trees are
gereraliy absent and smaiil shrubs and aragsses dominate, The tailinas
pites and many of the waste piies are laraeiy devoid of piant life,
Vorunteer species have invaded the site locaily. especially in iow
traffic areas and where site processes resyitea in high moisture,

Several species of iizards and snakes survive in this habitat. 1In
aacition, severai smail mammais inctuding the mice, rabbits and coyotes

are commoti, The prorahorn {anteiope) are laroger mammeis aiso common to
the area,

The iand surrounding the site supports aaricuitural, commercial,
recreational ang residentiail uses [Figure 3). The predominant iang use
rorth of the site is fenced range Yand. A stock pen is iocated
immeaiateiy riorth of the site and was utiiized in the past to hoid
stock prior to iocading onto raiid transports. A construyction company
yara qgnd buiildings are iocated an the adjacent property to the east

of the site, U,S5, Highway 380 and right-of-way borders the site to

the south with recreation faciiities beyond, The recreation faciiities
consist of a aoif course, a iittie leagque fie'd, a piayaround, and a
picnic area, WRatirpad tracks and right-of-way for Highway 54 are

west of the site.

Basea on a 1982 U.S, Geoliogicad Survey Topoaraphic map of the area, 1,200
peopie reside within a ong-miie rauius of the site ana about 1,500 reside
within & two-miie radius of the site. The closest inhabited

residence in Carrizozo is upproximate?y 1/4 mile south of the site.

The main popuiation center of Carrizozo is approximateiy 3/4 mile

from the site, Cersus data for the region indicate that the popuiation
of Carrizozo is reiativeiy stabie, with less than five percent increase
in popuiation between 1970 ana 1988,
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Geoioay

The Cimarron Mining Corporation site is situated near the axis of the ’
rorthern portion of the Tyiarosa Basin., This basin forms an elongated

vaiiey that extends more than 200 miles from the vicinity of

{arrizozo, New Mexico, Southward into Chihuahua, Mexico,

Regionail Stratiagraphy

The northern portion of the basia, in the vicinity of Carrizozo, consists
of Quaternary aged atluviai and materiail underiain by Tertiary to Permian
aged rocks, Figure 4 iilystrates the surface exposure of these deposits.,
A stratigraphic column is shown as Fiqure 5.

Most of the rocks in the area are of sedimentary origin, The rocks range
from Permian limestones, :andstones, and shales to Cretaceous sandstones,
coais, and shales, intrusive and extrusive taneous rocks originated
during the Tertiary times, and basaitic lava beds were deposited during
the late Quaternary time, The lava fiowed from a vent a few miles north
of Carrizozo and formed an extensive lava bed, referred to as the
Maipais, in the northwest portion 3f the area. Ailuvial material is at
the surface throughout most of the ares with oniy scattered outcrops of

Tertiary and oider rocks. Outcrops of Permian rocks are restricted to
the western portion of the area,

002709

Site Gerioqy

The site aeciogy is based upon the resuits of the RI field investigation
in which eight monitor welis were instalied and three additignai
boreholes were drilied, The borehpies and monitor welis were
continuousiy sampied, where possibie, during drilline,

Site Stratiaraphy

The stratiqraphy at the site was found Lo consist of two principal units.
The uppermast unit is & fine araired aliuvium consisting of brown to tan
caicareous and suifate rich siity clays and ciayey sands. This unit,
which is present Yo depths of 16 to 27 feet, was found to be unsaturated
in the vicinity ¢ the site., The lower unit, extending to a depth of at
ieast 200 feet, is a fine grained Cretaceous unit consisting of
interbedded shales and fine garained sandstones and siitstones, The
Cretaceous units were observed to have fractures and joints to a depth of
at least 70 feet below the surface. Most of the fractures and joints
appeared to be sealed by iron precipitates.



lgonzale
002709


sae

002710

E , SaNTA !
r! L OFE ¢
+
syl ——é Albuquerque - 340
4 '
TE A — |
i Sarorrs o 1
! - Rorwgr |
ih R L s ’l
3% : hul Ll
: % .
;i “?Lns Cruces .
" ST E
L
== il
109 107 1059 03°

INDEX WAP SHCOWING LUNCOLN COUNTY

SURFACE GEOLOGY MAP

s CAMP DRESSER & McKEE INC.

B002710

—

Contact
P
Foult
Rood

Stream gr arroyo

FIGURE 4

T ——

0 5 10
MILES

10

pEa B AT e o g e e


lgonzale
002710


EXPLANATION
8 B 7
Qol - Fu
Tt Alluvigm g Permian rocks, undifferentiated :
< s ~ r’
-~ < Q
2 os [ i Poc_
4 o <y b l P ;
Bosalt flows 8 2L Cholk Biuftl formation |
Lacoton of vacaric vent poted Oy X I'“
— g - Puo
- e 3 |
i ; San Andres formation
§
infrusive masses and dikes ! | 3
. of various compositions l | Fo =
5 2 ) metwdrs komr vorcon. racke i the Scacea = [ o
.5 Aignca rgredur comprre a Glorrela sondstone Ld
L g Q. 1
= .
Ted o - Py
ke s pokd s J
Bosait,andesife, and fatdde flows ' ' H] Yeso formation
L
E Fem . Bad gl o '
& X .
w Cub Mountain formation _J 0 Abo faormation
- a i
! Kmy g f’P! :
l ig Mesaverde group ‘3 :L Bursum formatian B
i $32 o
by . Km w Pms .
G : -9 PENNS YLVANIAN
- Mancos shole - Magdatens group -
: 3 @« :
S Kd o Ou
: "r , ORDOVICIAN q
- Daokota (7) sondstane _J Qrdovician rocks, undifferentioted ;
) i
: - 3 @ 2EIHN |
Lz ps R Ay PRECAMBRIAN i
] S [_ Triossic rocks, undifferenliated x Precambrian rocks !
: FIGURE &
1
i S'[MT]GRAPH[C COLUMN Source: New Maxico Burecu of Mines and Mlneral Rescurces,
i Bulletln 87, Plote 2 {Griswald, G.B., 1858).
i CAMP ORESSER & McKEE INC. '
B 002711

B002711 |


lgonzale
002711


Two geological cross-sections, as iocated in Figure 6 have been developed
from information gathered during the RI. Figure 7 is a southeast to
rorthwest cross-section which shows the Quaternary alluvium overiying the
dipping Cretaceous beds. As shown in this fiqure, the individual units
within the Cretaceous sediments are generaliy discontinuous in the
girection of the dip over most of the site. Figure 8 ¥s a south to north
cross-section which shows that some of the units may be lateraily
cortinuous across the site in a direction perpendicuiar to the dip of the
Cretace0u§ units. cee ST BTATLIOD I OLILT LG L ERNER +

Yopography

The around surface is unpaved and siopes down to the northwest across the
site, Figure 9 iilustrates the topoaraphy and the noted drainaage
patterns across the site, The abandoned railroad spur on the north end
of the site provides a drainage Pathway along the northern boundary of
the site, sloping down to the northwest. The northwest portion of the
site 1s siopea from the main miiling area to the railroad spur drainaae
near the northwest corner of the security fence. A drainage pathway is
also present on the south side of the site, sloping to the west, bending
rorth along the western boundary of the site, and converging with the
drairage from the mail milling area near the northwest correr of the
site, Surface arairage aiso fiows from the taiiings area on the east
sige of the site into the raiiroad spur drainage on the northeast end of
the site which eventuaiiy converges with the rest of the site arainage

. Pathways at the rorthwest corner of the site.

Water was observea to fiow across the surface aiong the indicated

Pathways during two Separate storm events which occurred during the R
field investigation. The overaii slope is approximately 1.1° to the
rorthwest but may vary from 0° around the noted ponding area$ to as much
as 859 around the "H" pile. There is & mar-made depression of a foot or
less forming the pording area west of the “D" pile. The water which
collected in the ponaing areas noted on Figure 9 was observed to

disappesr within a day of the storm event by a combination of evaporation
ana soii saturation, Water was also observed to coliect in the two

cinder block trenches north of the processing piant. This coilected water
also disappeared within & few O0ays. Additionally, some storm wa:er
drairage enters the aischarge pit,
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NOTE: ELEVATIONS SHOWM ARE FTET ABOWE 3400 FT. M.S.L
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Hydroaecioay

Reqionaliy, around water exists in both the alluvial deposits and the
seaimentary rocks. Ailthoudh aii material beiow the water table is
potentialiy water saturated, the very iow permeability of some deposits,
such as shaies, siltstones, and iignites, effectively prevents water
peretration in significant quantities, Fine-grained porouys material,
atthough water saturated, wiil not yield significant water to weils
because of Tow permeabiiity. Significant aquifers are within the
retatively coarse alluvial material or in underlying porous or fractured
sedimentary rocks. Both the aliuvial and Cretaceous aquifers have
highiy variabie yields from a few gallons per minute {gpm) to several
hundred gpm, No other units in the area produce significant amounts

of ground water,

Shallow around water occurs primariiy in unconfined water table conditions
at depths ranging from about 20 to 200 feet, East of the malpais or

lava fiow, the water table slopes to the west and rorthwest as does

the around surface, Elevation contours on the water table and around water
fiow directions are depictea in Figure 10. The gradient steepens in

areas of iower permeability or where other significant barriers to

fiow exist. Ground water may pond behind zones of low permeability

such as dipping shaies or intrusive igneous rocks, At some locates,
$prings occur where the ponded veqion of the water table intersects

the land surface,

002717

Regional Grouna water Quaiity

Marny of the rocks in the area are of sedimentary origin, with relatively
high concerntrations of chioride and sutfates in some iocals, 1In a
significant rumber of private welis in the area, these dissolved
constituents exceeded drinking water standards. Concentrations

of these and other constituents are rot hiagh enough to prevent use of
around wWater throughout most of the area, and due to their oriain, are not
considered in violation of regulations by the State of New Mexico.

Occurrence and Avaiiability of Ground water

Ground water in the area is recharged chiefiy by runoff from the mountains
ir the southerr and eastern parts of the grea. Some Timited direct
recharge from iocal precipitation in the arid basin may also occur in some
areas where the shaiiow water tabie is rnear the ground surface, however,
at the Cimarron site, this mode of recharge is expected to be negiigible
or ronexistent. The Hydroiogic Evaluztion of Landfiil Performance (HELP)
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S*te Ground water Use

There s one water well or

the site which was instaiied by Cimarron
Miring Corporation to sy

PPiy water for the aoid extraction process.

Trhis weil is ro longer in use. No reiiable weil compietion records are

avaiiable, The weil is at teast 126 feet deep and the screen locatiorn L
is not krown, This water weil is Yocated in the southeast corner of o o
the site, upgradient of the most contaminated area of the site, byt is 7
6 an area where some low Tevel cyanide contamination is present in the

shallow zone. Some Cross contamiration of water units has apparently

occurred through this hydrautic connection betweer around water zones,

Cyanide was fourd at 4 concentration of 24 ppb in the deep well,

Aithough the Cyanide concentration of 28 ppb in the deep well is below

the 200 ppb stanaara, it is evidence of the potential for the downward
migration of contamination,

Site Ground water Quaiity

The quality of the shallow groura water at the site is poor in terms

of TDS, chioride ang suifate content, Table 1 contains the resuits
of chemical anaiyses performed or the 17 monitor welils and one water
well on the sita,

002719

Ciassificatior, of Ground water

It is the poiicy of EPA's Superfyr,
framework proviged by EPA's Ground
(U.S, E£PA, 1984) ir aetermining the sppropriate remediation for
Cortamirated around water, Three ciasses of arourd water have beer
estabiished on the basis of around water vailue ang vulrerabiiity to
contamination,

a4 program to use as a quide the
water Protection Strateqy

The various around water ciasses gre below:
Special ground water {Class 1)
because of the hydroloqical cheg
occurs, and characterizeg by

Is highiy vuinerabie to contamination
racteristics of the areas in which it
either of the foliowing factors:

0 The around water is irrepiaceabie

of drinking wate

+ [0 reqasonabie aiternative source
er is avaiiabie to

substantial popuiations.

0 The ground water is ecoiogically vital; the aquifer provides the base
Filow for & particulariy sensitive ecological system that, if poliuted,
wouid destroy a unique habitat,

S
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TABLE 1

SITFE WELLS WATER QUALITY PARAMETERS

Total
Dissolved

Calcium Sodium Potassium Magnasiunm Chloride Sulfate Carbonate Bicatbonate Solids

Well {ag/L} (mg/L} img/ L} (mg /L {mgsL) {mg /L) (mg/ /L) {mgrL) img L)
MwW-01 271 192 7.7 90 .86 365 325 Q 145 2,910
MW=~0Q2 5i2 293 ig.? 147 766 1,342 a o1 3,150
Mw-03 {420 241 12.7 136 696 1,151 ] 95 2,780
MW-04 564 3a3 4.6 209 521 1,775 o) 158 3,790
MW -4 780 586 4.5 289 1.8790 2,032 [ 118 5,950
ok MW=06 531 147 4.2 188 1,050 1At 0 128 1,870
me-01 411 196 7.9 162 7412 1,124 ] 0% 3,010
Eﬂ Mw-. 18 190 224 5.2 L4@ L,61¢0 1,084 0 178 2,919
MW-09 699 4t 2.9 249 1,556 P94 0 98 5.090
MW-10 525 8.1 194 L.048 L.856 0 121 4,260
Mw-12 143 5.0 66 .7 447 695 0 126 1,960
Mw-113 455 21 5.9 117 85?7 129 8 an 3,240
MW~14 18¢ 243 7.6 110 168 112 ] 371 2.000
MW-15 167 Ils Iy¥.2 L40 1,078 8176 Q 148 1,540
MWw-16 192 113 190.5 71.2 ¢5.1 505 q 265 1.540
MW-17 145 272 3.0 128 75 1,180 0 111 2,940
Ww-01 45.1 2%5 2.1 130 TaR 1,272 0 95 2,920

WW-01 i3 the sbanduned on-site water production wall

002720
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Currvent and potential sources of drinking water and water having other
bereficial uses includes aii other grournd water that is currerntiy usea

"11AY or is potertiaily availabie (1IB) for drinkina water, aaricuiture,
or other beneficiai use.

The shallow ground water not considered a potentfal source of drinking
water and of Vimited beneficial use {Class IIIA and Class I1TIB} is
saiine, i.e., it has a total dissoived solids ievei of 10,000 miiiigrams
per iiter (mg/L), or is otherwise contaminated by naturally occurring
corstituents or humarn activity that is rot associated with a particuiar
waste disposal activity or another site beyond ievels that allow
remediation usino methods reasonably empioyed in pubiic water treatment
systems, fiass 111 also includes ground water that is not availabie

in sufficient quantity at any depth to meet the reeds of an averaqge
househg'd.

Ciass TIIA inciudes ground water that 1s intercormected to surface water
or adjacert ground water that poterntiaily courd be used for drirking
water, Ciass IlIIB inciudes grouna water that has no interconnection to
surface water or adjacent aquifers. For Ciass I1IA arournd water,
estabiishiva Cieanup levels shouid take into consideration the gegree

of irntercorrnection to Class 1 or Ciass 11 arourd water or the rate of
discharge to surface water so that Jeveis of contamirants in higher
ciass ground water do rot increase as a resuit of the interconnection,

N02721

Aquifer testing resuits of the contaminated shaliow dround water urit

at Cimarrorn ‘ndicate that a pumping yieid of orniy two galions per miryte

{GPM) or iess can be achievea, This is rot enough yieid to meet the

reeds of an average househoia. The shaiiow ground water body is separated

from potential Class 1 ar Il aquifers by a thick shaie unit, aithough

some iimitea interconnection s possibie through fractures, Joints, and .
an abandornea weil which intersects both zones,

Based on the above classification criteria and site data, the shaliow
around water zone at the Cimarron site couid be considered & Class 111A
aquifer, However, due to the Vimited avaliabiiity of arourd water in
some qreas of New Mexico, the New Mexico Weter Quaiity Control
rommissior. Reguiations {NMQCCR) require protectiorn of ali ground waters .
of iess thar 10,000 mg/i total dissoived solids. Because of this L
criteria, this Record of Decision considers the NMQCCR 200 ua/t standard '
as & tiean up aoal based on the potential future bereficial use of

the shaiiow ground water as a source of drirking water,

002721
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Pretiminary Rl Sampiing

The resuits of the preiiminary sampiing verified that orgenic

contamination is rot present in the ground water at the site above
detection iimits., Cyanide was detected in ali of the wells with highest
concentrations in shailow monitoring wells 4 (2.84 ma/1) and 6 (0.498 ma/i1).
Preiiminary sampiing aiso indicated chromium, iron and ieao were present

i some ¢f the shallow monitoring wells at concentrations greater than
Feaeral and State drinking standards.

Drums {approximateiy 150) containing magnetic mineral concentrate were
sampied however no organics or cyanide were detected, These drums were
s01d by the bankruptcy trustee and removed from the site prior tg the
extensive Rl fieid investigation,

Surface and near surface soiis in the spiiiage areas were also collected
auring the preiiminary sampiing program and analyzed for total cyanide
ara metals. Total cyanide was detected at the following depths and
concentrations: 0" to 2" (6.4 mo/ka); 2" to 6* {7.3 mo/ka); 6" to 12"
(1.5 ma/ka); and 12" to 18" (1,3 mo/ka)., This indicated that most of
the cyanide in the spiliage areas 1s confined in the upper few inches of
the soil, A similar pattern of gecreasing concentration with depth was

found for the metals chromium, copper, cobait, iron, magnresium, marganese,
nickel, uranium and zinc.

002722

Based on the preiimirary sampiing prodram and fuil chemical anaiysis

of the ground water and so0iis, it was determined that the contaminants
of concern at the Cimarron site are cyaride and metais. The preliminary
sampiing progrem verifieda that no organics contamination is present

at the site,

Extensive Sampiing Program

As discussed above, the contaminants of concern were verified by the
Preliminary Sampiing Program to be cyanide and metals. Yo determine
the dearee and eatent of contamination, all sampies were analyzed for
Target Anaiyte List (TAL) metals and total cyanide. To gather
informetion useful in predicting mobility of contaminants and farms
of cyaride, select sampies were anaiyzed for pH, forms of sul fur,
acid potential, reutraiization potential, roncompiexed cyanide and
cyanide amerable to chiorination., In addition, air Sampies were
coiiected and anaiyzed for total cyanide {vapor and dust), total
dust, total respirsble dust, and TAL metals fas dust). To gather
system chemistry information, in addition to that provided by the
above analyses, ground water sampies were aiso analyzed for various
anions and cations, total suspended soiids, total dissolved soiids,
and ritrate/ritrite, To provide information useful in evalvation of
remedial techrologies, in addition to that provided by above analyses,

select sampies were analyzed for goid, dry density and particle size
distribution,
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Sctis at the Cimarrorn site were sampied to verify the nature and extent
o contaminants in Source areas ana to determine the areai extent of
s.rface contamination resuiting from wind and water erosion processes
ara random waste disposal practices, This information is necessary
for developing remeaial sction aiternatives for the site,

Surface soil sampies were, in most cases, collected from two separate
ievels of the surface/near surface soils. Since degradatfon and
vgiatilization of cyanide may be greater at the soil/air interface than
be:ow the surface, and in order to assess potential transport of
cortaminants from the surface by wind, one of the two samples was
coiiected from the top of the soil (0-2"). 1In order to assess the
degree of cyanide contamiration in the near-surface soils, and to
gather information on the dyramics and vertical mobility of contaminants
ir. the near-surface soiis at the site, the secord surface soil sampiing
lacation was collected from the 2-6" interval,

Sa=pies were coilectea on a 200 foot grid in the appareritly contaminatead
process area ang aiong a transect Teacing away from the 1 tafiinos pile
to the rnortheast, which is the prominent wind direction in the Carrizozo
area., Surface soid sampiing Yocatioans, inciuding those Yocations sampied
auring the preliminary sampling program are shown fn Figure 11,

D02723

Typical backarouna metals concentrations were compiled in order to
provide for comparison with metals concentratiors of sampies coliected in
areas of the site affected by facility operations. Backgrournd cyanide
concentrations were aralyticaiiy undectable,

Review of the data rdicates that there are several metals which have
distinctiy higher corncentrations in particuiar areas of the site,

Those areas irciuoe processea ond unprocessed waste piies, cyanide
sotution and taiiings spill areas, and the cinder block trenches and the
discharge pit, The metals with elevated concentrations tn these areas
are arsenic, barium, caicium chrgmiym, cobalt, copper, fron, lead,
magresfum, nickei, selenium, sodfum, varadium, and zinc,

With the exception of copper, cobalt and iron, these concentrations still
fail into the rarge of typical concentrations listed for soils in the
Urited States as shown in Tabie 2.

Cyaride was detected at oaly one M1 surface soii location, Total cyanide
(2.1 mg/ka) was detected in sampie M1-016, which was located in a dratrage
ditch at the northeast corner of the [ pfle. Total cyanide was also
detected in the discharge pit {7.0 to 46.5 mg/ka), and sampie iocations
42-97, -002, -003, -005, -006, -010, -011, and ~012 (1.2 to 40.5 ma/ka).
Riso inciuded in the analysis was the concentrations of cyanide which
would be amendable to destruction by chlorination, The percentage of
tyanide amendable to chiorination is generaily less than 50 percent

of the total cysnide concentration, This indicates that a iarge

24
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MOTE: ELEVATONS SHOWN ARE FEET ABKVE 5400 #7. MSL
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TABLE 2

TYPICAL METALS CONCENTRATIONS IN SOILS
OF THE UNITED STATES

mg/kg (ppm)
Element — __ Range Typical Medium Source

Aluminum Al 10,000 -~ 300,000 71,000 5

Antimony sb 1 -15%0 6 3, 4

Arsenic As 0.1 - 194 1} 2

Barium Ba 100 - 3,000 430 5 T'a
Beryllium Be 0.1 -~ 40 6 5 o
Bromine Br 1-10 ) 5

Boron B 2 =130 10 1 ~
Cadmium cd 0.01 - 0.70 0.06 5 N
Calcium Ca < 150 - 320,000 24,000 3 o
Chromaum Cr 1-1,000 100 5 S
Cobalt Co 1 -40 8 1,58

Copper Cu 2 - 100 30 5

Flouride F 10 - 4,000 200 5

Iron Fe 7000 - 550,000 38,000 5

Lead Pb 2 =200 10 5

Magnesium Mg 600 - 6,000 5,000 S

Manganese Mo S0 - 18,300 850 1, 2

Mercury Hg 0.01 - 0.03 0.03 5

Nickel Ni 5~ 500 40 2

Selenium Se 0.1 - 2 0.3 5

Silver Ag 0.01 -8 0.4 2, 5

Sodium Na 750 - 7,500 6,300 5

Vanadium Va 20 - 50 100 5

Zinc Zn 10 - 300 50 5

1. Parr, James F., Marsh, Paul B., Kla, Joanne M., Land Treatment of Hazar-
dous wastes, Agricultural Environmental Quality Tnstitute, Agricultura

Research Service, uspa, Beltsville, Mp, Noyes Data Corp., Park Ridge,
NJ, 1983,

2. Ure, A.M., and Berrow, M.L., "Elemental Constituents of Soils" Environ-

mental Chemistry, vol. 2, PP 94 - 204 ed H.J.M. Bower, Royal Society of
Chemistry, Burlinhouse, London, U.K., 1983.

3. Ragaini, R.C., et al., "Environmental Trace Contamination in Kellog

Idaho near Lead Smelting Complex,® Environmental Science and Technology
11 773-780, 1977,

4. Lisk, D.J., "Trace Metals in Soils, Plants and Animals." Gov Ageon 24
267-311, 1972.

5. Lindsay, W.C. Chemical Equilibria in Soils, Wiley Interscience, 1979.
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portion of the totaj Cyarige is in the form of strona metal compiexes,
THe wastepiies were Sampied using a hang auger for chemicai parameters,
an0 & tube sampier for veotechnicai samples. Sampies for chemicai
analysis were coliected a% 6-1rch frtervals, until contact was made

W lh the naturai ground syrface. The processed waste piles contain
material which has been miiied ang

Subjectea to Cyanidation, These
are identified as Waste Pties “C, I, J, K ang L® as shown on Figure 12,
The materials in thesg piies is distinguished by extremeiy fine
grain size and brown tg black color. The ore pties cortatin boulder
sfzed ore which has not beer. processed, Waste pfles ", B, D, E, F,
J-ore and N are gre piles,

The remaining waste piies G, H, " ana 0" are identified as
misceilaneous., A review of the waste pile data indicates that the

waste piles have concentrations of arsenic, barijum, beryilium, calcium,
chromiym, cobalit, copper, fron, teao, Magriesiym, mangarese, nickel,
seierium, sodiym, Vataolum ana zing, which are greater than the
corcentrations fourng ir backorouna surface soil sampies, Copper,

cobait, ind frorn gre MOSt eievated ang are the ornly metals present at
leveis greater thyr the range of concentration listeq as typical of
$01is in the Uniteg States,

Totsl cysnide was detectea in the processeq waste piles, The processed

wastie piles derivea from the cirder biock trenches have higher concentra-
tions 124.3 to 33,9 mo/ka) of totai cysnide thar tafiings piies €, |
ard K (4,7 to 12,6 mo/ka},

Subsurface sampies were coiiectea auring the instaliation of the
3rouna water mositor wells sna from soii borings Tocated in gpecific
seurce areas. Subsyrface s

otl sampies were coilected fram eight monitor
weit iocations ang three borehole locations 4Cross the site. The sampies

were coliectea to determine the vertical extent of contamiration at the
site. Cyanide was detectea st concentrations of 2,0 ma/kge at 2.5 to
3.0 feet ara 1.8 ma/ke at 4.5 to 5,0 feet in the shallow subsurface at
pite 1 f5L-.002), arnd in sampies collected in the discharge pit to

4.5 feet. fyaniae was not detected in any other subsurface soil
sampies, Concertrations of TAL metals in the Ailuvial sampies were

compiiea separateiy from the Cretaceous sampies to ailow for differences
based on iitholcaies of the two units,

In gererald, barium, caiciym, maqn
varadium concentrationsg
units. Beryilium, coppe

esium, Mafgarese, potassium, sodium and
are greater in Ailgvial urits than Cretaceoys

vy lead, rnickel, and zinc concentrations were
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gereraiiy areater in Cretaceous units thgn Ailuvial units, Dhts indicate
that eievated Teveis of TAL metais are present in the subsyrface soils at
the site at depthg tess than five feet in areas which had eievateq ieveis
of TAL metals at the surface. Sediments below five feet were not found

to contain eievated Concentrations of TAL metais.

total cyanide, total dust ang totai

at the site using air sampiing pumps

Té provided by the CLP laboratory. Air
icinity of tailings pile "I°, the cinder

» an "upwind" site location,

The sampies were coliected over at
metals sampies were coliectea on
dust was collected at the same ti

Pump ard filter, Total Cyanide sampies were collected on the second
Qay of sampiing., The totai Cyanide inciuded both the gas vapor concen.
tration coliected through an impinger system and the dust concentration
coiiectea on the fijter system, Oriy two sampies cortained detectable
Teveis of TAL metais. The afternoon sampie from the 5-foot height
station 4t the “spiii" zres by MW-4 had detectable beryitium, The
MOTRing sampie from the same station had detectabie silver, Cyanide

(total)} was dgtected in several of the sampies at low ievels (0.5547
to 30.84 ug/m°’)

WO day period, Total dust and TAL
the same fiiter, Total respirabie
me and piace but with Separate

D02728

Eight monitor weiis, in agdition to the n
site, were instalieq during the RJ,
weils and ore abardored water weil 0% or adjacent to the Cimarron site,
In aadition, there gre “unerous private and public water suppiy wells
in the vicinity of the Touwr of Carrizozo. In June 1989, the nine
existing monitoring wells were sampied for organics and frorganics
anai yses to verify the contaminants of concern and to provide information
used to select the rumber and location of additional wells, A} of

pied once during the extensive
sampiing conducted during the RI,

ine already existirng at the
There are now seventeen monitor

those weils, pius the few weilis, were sam

In addition to the or-site monitor weil, t
One sprina were sampied in grder to evalua
and chemistry and tg COmpare them with the site around water quality and
chemistry,  There was no detectabie impact from the site on the

around water quality of the residential weiis or spring. Cyanide was not
detected in any of the residential weiis, Comparison of metgls
concentrations between the residential weils and the site monitor wells
also indicates that the residential wells have rot been impacted,

€f drea residential weils and
te the area ground water Quality
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The site monitor weils and the abandored water weil were sampied to
cetermine the deqree and extent of around water contamination across
the site, Some metals are present at eievated leveis in the on-site
groung water; and as showr in Table 3 chromium, lead, ifron, manganese
ana seienium are at concentrations exceeding State and Federai drinking
water criteria. Selenium, and the nonmetals chioride, sulfate, and
total dissoived solids which are at concentrations exceeding the
drinking water standards are also high in the off-site rosidential
weils which indicates that these constituents are naturally high in

the Carrizozo area ground water, The pattern of fluoride concentrations
azross the site, and fluaride's non-association with the miliing
process, indicate that fluoride s raturally high in the shallow

ground water unit at the site, Total cyanide and nitrate concentrations
exzeed drinking water standards in several on-site wells. Nitrate,
w-ich can be a byproduct of cyanide biodearadaticon, appears to be
associated with the cyanide cortamination,

Corcentrations of cyarnide which exceed the State and proposed Federal
criteria of 0.2 ma/L have been detected in weils MW-4, MW-5, MU-6, MW-8,

arna MW-10, Figure 13 indicates the extent of cyanide contamination in
the shatiow Qrouna water,

002729

The aeep well {MW-11) instaiied rear the cinder block trenches and

screenea between 147 and 157 feet, is not contaminated with cyanide,

ard indicates that the contamination has not reached the ceeper around

water zores in the most contamirated area of the site, Low level

cyanide contanination (0,024 mg/L}, was found in the abandoned deep .
wWater production well in the southeast corner of the site, This is =
probabiy due to & Cross-conrection between the upper and Sower zones

crested by this welil, The shaliow ground water zone in this area of

the site is siightly contaminated with cyaride (0,040 mg/L in MH-02).

Buring the field investigation a storm event occurred which resulted
in surface water runoff gcross the site which was coliected., The
storm water runoff had total cyanide and TAL metals concentrations
which couid inaicate the possibility that cyanide and metals are
being mobiiized by heavy precipitation events. Of note, the runoff
sanpie hao 0,031 ma/L of total cyanide, 0.048 ma/L of arsenic,
0.0008 ma/L of mercury, 0,0004 ma/L of cadmium, and 0,026 mg/L of
ieaa, [Iron ang mangarese were detected at 75 mg/L and 1.19 ma/L,
vrespectively., The coucentrations of cyanide and metals detected in
this vuroff sampie may be somewhat eievated above attual concentrations
in the runoff water., As roted in the sampie coilection discussions
in Section 4.2,11 of the Remedial Investigation Report, the sampies
were very turbia, with a high amount of suspended solids resuiting
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TABLE 3 cont'd

SUMMMARY OF STTE MOINITOR WELL SAMPLES EXCEECING
WATECR QUALITY STANDARNS
(Cont 1nued)

Tron Cand Manganase Seleaniun Cyanida Fluacide Chiatids Nitrate Sulfste A s
Sample [.D. {mgq/L) {mg /L) (ma /L) (/L) (/L) (g L) (/L) (g L) (g L) {mg /L)
i-a17 2. 0.16'"} a.at4t"! 758’01 tase' " g g4
™-017-5 2,445 " 0.16'" 3,000 cont’ "t 1aee’™ "t 2 ettt
MA-017-C petteM 0.16"! 0.016'"! 2.6t engt’ " 1,50t 292087
w001 0.2t 254" 7T AL P AR et 2,9m M

u i
O Exceads the primacy 5afe Drinking wWster Act Standards,
4 [ ]
: Excesds the sscondary Safe Orinking Weter Act Standards,
B [ ]
Exceeds the New Mexico Water Quality Act Standards.

NT - Sample not tested for Chis parsmetsr.

§ = Split ssmple.

€ = Co-ilocsted sample,

+ Sample location ratested becauss cysfilds ccncantretions on firat RI saspling round wvas not consistent with historical

cyanide concentrations.
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from the sampie coliection method which resuited in an inordirant
amourt of suspended materials from the sampiing iocation, The detected
metais and cyanide concentrations may reflect the suspended soiids
concentrations which were dissoived after sampie preservation, rather
then concentrations actuaily present in the storm water runoff,

Ir aadition, the sampie collection location was in a known surficially
contaminated area. The concentrations measured in this sampie wouid be
greatly decreased as thic water mixes with other storm water vuroff from
urcontaminateq areas 23 1t teaves the site,

Surfate soil sampling was situated within the major pathway of surface
water ranoff ieaving the site. No cyarnide was detected in the soii
samples, indicating that significant concentrations of cyanide do not
appear to ieave the site by the drainage pathway.

Contaminant Sources

002733

Based on the evaluation of the miilina process, findinas of previous
irnvestigations and the Rl fiela investigation, the sources of
envirormental contamination at the Cimarron site are cyanide anc
elevated metals within the processed waste material (tailings piles I,

€ and K and cinoer block trench sediment piies J and L), cyariae solution
and taiiinas spiliage areas {around process faciiities), and cysride
sotution recyciing and disposal areas (cinger block trecches ana the
Gischarge pit}, Contaminateg material is aiso present in the on-site
process tanks ara in process chemical drums, however that material fs
tontained and does not presently serve as a source of contaminanty transport
to the environment, Negotiations with the site barnkrupty trustee has
resuited in an aareement that the process chemical drums will be removed
regargiess of the final remedy seiected.

The unprocessed waste piles 4t the site ao not contain cyanide, but do
contain elevatea ieveis of various metals,

Evaluastion of the ground water contamination at the site indicates that
atthough some cyaride contamination has occurred below taiiinas piies,

I, C, ara K, the major sources of cyanide contamiration of the around water
ore the cinder biock trenches, awo to a lesser degree, the discharge

pit. During operagtion of the piant, concentrated cyanide solution wa$
stored in the cirnder block trenches for recycling, ana dispasea in the
discharge pit. The discharge pit 9s an uniined impoundment and the

cinger bhtock trenches have cracked, ieaky concrete bottoms, Based on

these findings, and the findings of the appiication of the computer
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modeling, it is syrmised that most of the ground water contamination
from cyanide occurred during the period of piant operation, These
ereas of continual contact of cyanide solution with underiying soils
wouid have estabiished saturated conditions to the ground water surface,
dilowing direct communication betweer contaminated liquids and the
qround water, Since direct contact of cyanide solution to the soils

hss not occurred since the miil closed in 1982, 4t is expected that
cyrrent transport of cyanide contamination to the ground water is

regligibie. Without continued contact with averlying cyanide solution,
the saturated conditions would disappear.

Re-formation of saturated conditions hetween the surface source areas
at the site and the aroynd water surface is unlfkely due to the dry
tiimate of the Carrizozo area and the vertical lenoth of the current
saturation break {dry soiis) betweer the ground surface and the graund

water surface (30 ft). This is supported by the resuits of the computer
moaeiing appiication.

The computer modeiing appiication did rot, however, consider coltection
of ruroff water, The cinder biock trenches and the discharge plt act
to coiiect storm ruroff water from their surrgunding areas, This
increases the chances of infiltration to the ground weter during storm

events, but this potential migration route could be closed by filling
in and orading those locatiorns,

The findings of the computer modelirg appiication can also be appifed to
assessment of contaminant migration from the tailinags piles, As is the
case for the cinder biock trenches and the discharge pit, tatiings piies
I, € and K wouia have created saturate¢ conditions to the around water
durirg the period of plant operation, The tailings were appltied

to their daisposal Yocations in a siyrry form,

Summary of Site Risks

Ar, assessment of the potential human heaith risks associated with the
existing conditions at the Cimarvon Mining Site was prepared using the
stardard four step risk assessment process. 1In the first step, Hazard
lgentification, the rnature of the risks potentially posed by the site

is quaiitatively identified. This inciudes determination of the contami-
nants present at the site, their toxic effects, and identification of
potentially exposed poputations and possibie exposure pathways. In the
rext two steps, Exposure Evaluation and Toxicity Assessment the two
recessary companents of risk (exposure and toxicity) are further examined
and are quantified to the extent possible, Firaliy, in the fourth step,

Risk Characterization, exposure and toxicity data are combined to deveiop
estimates of heaith impacts,
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“azara ldentification

The initial step in performing & human health risk assessment
consists of a quaiitative evaiuation of the potential risks posea
by the site. This includes assessment of the presence of
potentially toxic compourds at the site and of the potential for
hyman exposures to these compognds.,

The Cimarron site ceased operatior as a milling facility in 1082,
Ko occupational activities have taken piace on the site since that
time. Therefore, otcupatioral exposures are not included in this
health risk assessment, The pathways representing the greatest
current potential for exposure to contaminants at the site are
incidentsl soil contact and ingestions during visits to the site,
sna irhaiation of fugitive dusts migrating from the site.
Contaminant exposures via these pathways to current residents of
Carrizozo nearest to the site are one focus of this assessment,
Ir gaadtion, to assist in the determinatfon of appropriate
reaeaiation strategies for this sfte, several potential future
expasure scernarios are also evaluateo. These inciude evaluation
of soil ingestion ano inhalation of dust for potential future
orsite residents.

Y xposure Assessment
Foiiowing hozara foentification, a more detadliea exanination of

potertial expasure voutes s undaertaker, Poterntial exposures to
contaminants ano the torresponding healith risks uraer current

cornaitions in the site area ard for a hypatheticai future residential
pypyiation on the site ave evaluates, Specifically, potentiai risks

from incidental ingestion and dermal contact with soils and
seginents at the site, inhalation of contaninated dusts, and

consumption of contaninated qrouna water are assessed, Once potential

axdasure popuiations and pathways hsve been {dentified, the
megriitode of exposures via each pathway are estimated in a two
ctep process, First, contaminant Concentrations fn the
ervironmenta) media of concern {e.q.; water, alr, or sodl) are
determired using either monitoriag aata or environmental models,
Ther, hunar exposures or contaminant intake retes are quartified
bosed on datae and assumptions regardaling envirgrmental intake
rates, phystoliogical parameters, and activity patterns, The
e tyod of accurrence of each exposure pathway ana the
potertial existence of subpopuiations with special susceptibilities
to particuiar contaninarts or exposures are aiso considereo,
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The envirormental media of primary concern at the Cimarrorn site
are ground water, soil, and air (contaminated with fuaitive dust),
Surface water and sediments do not appear to piay a major roie in
zxposures ir the vicinity of the site.

The nature of the fnorganic contaminants present at the site
$uggests that dermal absorption wili not contribute significantly
5 exposures, as these substances are typicaily poorly absorbed
through the skin. Inqestion of contamirants, via drinking water
gr fncidental ingestion of sofl, and inhaiation of fugitive dust
sresent the most significant routes of exposure, Ingestion of
agricuitural crops affected by stte contaminants, e.q., crops
frrigated with contaminated qround water or cattlie fngesting

contaminants via water and orazing, may also contribuyte to total O
erposures, however, the maagritude of exposure from this pathway ts DA
ewpected to be insignificant reiative to the primary pathways identi- i~
fyed above, N

. . o
- Syrface Sotis ang Waste Piies o

J1rect contalt with contaminated soiis typicaiiy {s a primary
pethway of contaminant exposure, particularly where suth sofls
occur close to residentiaY areas. As oiszussed above, however,

the Cimarrorn site is not in immeafate proximity to any residential
areas, ror aoes it offer any fdertifiea recreatioral opporturities,
Therefurs, i° o unlikely thet, unoer current conditions, any
fratvidual wis'ia visit the site with high frequency or that
regyiar, oraoing exposures vial soil contact would occur,
Sccasforal visétation, however, 1¢ pgssibie, and couia resuit in
girect contact with sofls at the site,

Potentially, fatyre exposures which differ in character from
current expisyres couid take piace 1f deveiopment were to occur on
or near the sfte, As with occasional visitation, exposures via
contaminated soiis coulo occur following direct contact with soils
{f such a ageveiopment were to occur, and exposure routes wouid
frcryde gbsorption folilowing derma) contact with soils and
incidental ingestion, Under a resifdential scenario, such
exposures car be assumed to occur dally over the entire duration
of residerce or. the site. In lfght of census data for the region
frdicating that the popuiation of Carrizozo is reiatively stable,
with a Tess than S% dncrease in popuiation between 1970 ana 1988,
the probabiiity of any restdential deveiopment or the site is
regitgible. TYo be thorough in the evaluation and to assist fn
assessment of remedial opttons for the site, however, expaosure from
onsite residence {4 inciuded in the exposure assessment and risk
chavacterization,
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- Subsurface $Soiis

Exposures to soiis more thar,
beer. exciudea from this assec
these soils is uriikely under the
0¢ these soiis from the evaivation
estimates, as the corcentratior
fourd to diminigh significantiy

six inches below the surface have
sment because significant contact with

scenarios evaiuated, Eifmiratiorn
wiil rot aiter exposure or rigk

S of contamirants at the site were
with soil depth.

- Tark Sediments

Contaminated sediments stored ir
averye for exposure unger current
are contatned ang virtyaiiy in
évent that ore of these tanks

tanks on the site present np
conditions because the sediments
accessible at thig time, In the

shouid rupture, or the contafreq
seaimerts shoyig Otherwise be disperseq or. the ground, exposyres

Couid occur foilowing direct contact with the sediments,
an irstance, exposures wouid be simiiar to

SO0tis anag waste pites, as gescribea above,
- Air

The exposeq, urvegetatea sofis preser
to wing erosion, Foliowing erosion,

wina, ana irnaividugls downwing of the
site contamingrts vig frhatatior
SuCh exposures couid be experier

foiiowing potentia} future aevelopment of the ares. The magrituge
of exposure deperds or how weil the surface materiai is entraireq;
Darticie siye; corlentration of Corntamingrts {r the dust; wing
speca and direction; duration of exposure; ond numerous other
factors that infiyence suspernsion ang transport of ary soils,

t at the site may be subject
s0iis may be carried by the
site couid be exposea to

of wirdbiown dust, Additionaiiy,
Cea by individuads onsite

- Groyra water

Data obtafnred durirg the remedial frvestigation indicate that
aroung water in the shallgy aquifer ynder the site fg contamirateq
with cyanide, ang aiso contatng eievated concentrations of some
metais. No current exposures to contaminateq around water are
beifevea to be occurring, as sampies From residentis) wells, ang

ai weils have rot beer.

Additforaily, the vestdent ial
t deeper around water units tharn
body urder the site,

site oata, indicate that the residenti
impatted by site contamination,
WEi1l1s are compieteq fir, agifferen
the contaminateq shaliow water
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Potentialiy, futyre exposures couid occur if ground water from the
shaiiow aquifer ynder the site were to be used as a source of potabie
water. Development of water from the shallow aquifer iocated under

the site, however, fg uritkeiy due to several factors. Due to high
mnieral content, the Patatabiiity of the water in the shallow aquifer
ts poor, ana therefore does not presernt an attractive source of domestic
water, Hydrogesiogic and hydrauiic information also indicates that
withérawl of water from this aquifer is difficuit and May not provide
ecough water for household use. Based on these factors, the site
ground water unit car be Characterizes as a Class IIIA aquifer,
Raoitforaily, if the site was to ever be developed as residentia)

drea, the city of Carrizozo water aistribution system would itkely be
used as the water suppiy. However, to provide ar indication of possibie

heaith rigks thyt might arise shouid this water be tappea for domestic
uses, consumption of thig water {s evalyated.

- Surface Water

No boafes of surface Water or perennial streams exist on the site
or {n neardy areas, Some arafrage occurs across the site following
storms, Becsuse of g0} absorptior. ana evapotranspiration in the
arig environment, however, ali surface water disappears within a
few days. Due Lo the ¢phemera’ rature of surface water at ang, in
the area of the site, 1t is rot considered to present a stanificant

Pathway for humsr expasyres to contamirants, ana 15 rot inclyded
further {r this evaluyation,

Toxicity Assessmert

The taxicity assessment portion of the risk assessment compiies
avstiabie {nformation on the potentfal adverse health impacts of
the contaminants of concern, This includes a Quaiitative
discussion of the types of effects sssociated with each
contaminant, the rature of the evidence indicating each type of
effect, avatlable dose-response data ang toxicity factors, and an
evaluation of the certainty of the quaiitative ang Quantitstive
toxicity trnformation, Tderntified quantitative toxicity factors,
e.9., reference dose (RfDs) for rorcancer health effects andg

Carncer potency factors [CPFs) for carcinogens, sre used to
caicuiate risk estimates,
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Carcer potency factor (CPE's) have beer deveioped by EPA's
Carcinogeric Assessment Group for estimating excess iifetime cancer
risks associated with exposure to potentially carcinogenic chemicals,
CPFs, which are expressed in ynits of (ma/ka-day)~1, are muitipiied
by the estimatea intake of a potentiai carcinogen, in ma/ka-day, to

provige an upper-boyrg estimate of the excess 1ifetime cancer risk

associatea with exposyre al that intake level. The term "upper bhound"

reflects the conservative estimate of the risks calculated from the
CPF.  Use of this approach makes underestimation of the actual cancer
risk highiy unlikely, Carncer potency factors are derived from the
resuits of human epideminiogicas studies or chronic animal bioassays

to which animal-to-hymar extrapolation ang uncertainty factors have
beer appiiecd,

Reference doses (RFDs) have beer developed by EPA for irdicating

the potential for aoverse heaitn effects from exposure to chemicals
exhibiting rorcarcirogenic effects, RfDs, which are expressed

in units of mo/kg-oay, are estimates of Jifetime aaily exposure
Teveis for hymars, inciuding sensitive ingividuais. Estimated intake
of chemicais from ervironments) medie (e.a., the amount of 4 chemical
frgestea from contaninateq grirking water) car be compared to the
RfD. RfDs are dertvea from hymar, epidemioiogicai studfes or animel
stuaies to which urcertainty factors have been appiied (e.q., to
account for the yse of animay cata to predict effects or hymarns),
These uncertainty factors helip ensure that the RfDs will ot

urderestimate the poterntiat for adverse rnoncarcinogenic effacts to
occur,

Risk Chsracterizatior

Irn the risk CharaCterization, Quartitative estimates of exposyre
ana toxicity sre combined ts develop estimates of human hegith
risk. Both carcinogenic ang nontarcinogenic heaith =pacts are
examined, HWhere eddropriate, risks encourtereg via different
expasure pathways are combired to deveiop estimates of overali
risks to total exposures 45s0Ciated with the site, Correspording
with exposure estimates, conservative screening Vevel estimates of
fnaividual rigks gre calcuiatea in most of the scerarios examined,

Summary of Baselfne Risk Estimates

Potential expasures to the site contaminants and the correspording
heaith risks ynder cyrrent coraitions fn the area and for 4

hypoihetical future resident popuiation on the site sre evaluated

40
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in the endangerment assessment, Specifica1iy, potential risks from
ircidental ingestion ang dermai contact with soils and sediments
at the site, irhajatian of con

taminates dusts, and consumption of
corntaminated ground water are assessed,

Incidentai ingestion of soi} Was evaiuated for exposures by adults
and chiidren from Carrizozo ard for hypotheticati future on-site
residents. Soil ingestion did not resyit in contaminant exposures
in excess of the acceptable hes

Tth based Yimits in any of the scenarigs
examined,

Excess lifetime cancer risks are determineg by multiplying the intake
ievel with the cancer potency factor, These risks are probabilities
that are gereraily expresseq ir scientific notation (e.a., 1 x 1076
or 1E-6), An excess lifetime

Carcer risk of 1 x 10°¢ indicates that,
4s a piausibie upper-bound, an ingividual hag a orie in ore million
ctharce of deveioping cancer ag 4 resuit of site-rejated exposure to a

carcinogen over 4 70-year Vlifetime under the specific exposure condi-
tions at a site.

This finaing is expected since this SCenario assumes 30 years af
Qaiiy exposure, wheregs the risk values for aduits ang children in
Carrizozo are basea on 4 singie vigit, Excess lifetime cancer
risks associatea with soij ingestion are 2,3 x 1979 ana 4,7 x 1079
for Carrizaozo atdyits ang thildren, respectiveiy., Under the
scenarios described above, to reach an tncremental rigk of 107e,

an aauit wouid have to visit the site more than 430 times {or once a
month for more than 35 years)

« A young chiid woulg have to visit
the site more than 219 times, or once per aeek for 4 years, to
.achieve this risk ievel,

Due to the low absorption of contaminants scross skin, risks
associatea with aermgl absorption from soii are significantiy
Tower than those aéssociated with incidengal ingestion, Using the
assumptions for Carrizozo child dermai exposures to soii, a young

child wouid have to visit the site 4090 times, or daily for 11 years,
to attain an incrementsl iifetime cancer rigk of 1076,
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Irhalation exposures to site contaminants by residents of the
town of Carrizozo resuit in an excess lifetime cancer risk of

4.7 x 1078, Actuai risk is iikeiy tc be siagrificantiy lower
since the primary contributor to this value is hexavaient
chromium. Ir the absence of information or chromium speciation,
these caicuiations conservativeiy assumed that all of the
chromium reported in site sampies was in this form, an assumption
which is 1ikely to overestimate the amount of hexavalent chromium
actually present at the site. Inhatation exposures by
hypothetical future onsite residents are ten-fold higher, with &
total excess iifetime cancer risk of 4,7 x 1077, Again, this
vaiye is due mostiy to an assumed exposure to hexavaient chromium,

Potertial concern for noncarcinogenic effects of a single contaminant
in a singie meaium s expressed as the hazard guotient (HQ) {or the
ratio of the estimated intake derived from the contaminant
concentration in a givern medium to the contaminant's reference dose).
By agdina the HQs for all contamirants within a medium or across ali
menia to which a aivern popudation may reasorably be exposed, the
Hazard Ingex (HI) can be gereratea, The W] provides a usefyd
referance point for gauging the poteatial significance of myitipie
contaminant exposure within a singie medium or across media,

Groura water contained in the shaiiow aquifer under the site
contains eievern compounds at concentrations that are elevated
above estabiishea MCL values, 0f these, orai RfD vaiues exist for
five compounds; chromium, cyaride, manganese, nitrate, ana
seienium, Evaluation of risks associatea with consumption of
these compounds at the maximum concentration detecteo in the
around vater fndicates possibie R¥D exceedance for cyanide and
ritrate by aduits and for chromium, cysnide, and aitrate by a
child, Nore of the compounds present at values above the MCL are
betieved to be carcinogens foiiowing oral exposure. The
roncarcinogenic Hazara Index derived from the potential RfD
exceedance is 4.1 for aduits and 9.% for children,

As part of the baseiine risk assessment for the Cimarron Minina
Site, an ervirormental visk assessment was performed to evaluate
potential ecological hazards posed by site contamination, The
purpose of this risk assessment is to quantify, to the extent
possibie, harmfyl ecological effects to terrestrial fauna and
fiora inhabiting the site or potentiaily coming into contact with
site-related materials,

The specific iiterature was searched for information orn
envirormentatl impacts of cyarnide and cyanide compounds, Special
emphasis was piaced on those studies involving species and
ecosystems simiiar to those fourd at the site, As reported beliow,
iimited data were iocated for certain of the animal species found
at the site, incCiuding coyotes, wild birds, ard rabbits.
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The primary meaium of concern for ecclogicai exposures is
contaminated soil which may be inciderntaliy ingested during
feeding or may be in contact with piant roots, Soil
concentrations used in the exposure scenarios were deveioped based
or. review of the availabie dats on cyanide concentrations ir the
various types of soiil sampies coilected at the site,

Availabie data in the 1iterature on cyaride toxicity to piants
were irsufficient to perform a quarntitative evaluation and an
assessment of piant ecoiogical risk was not possible, No gats are
avatiable to allow assessment of toxic concentrations in soil,
However, 1t should be noted that cyanide has not beer Jetected in
any of the wells reportediy used for irrigatian purpeses.

Araiyces performed based on availablie data Indicate virtuaily s
concern Sor ecological hazards due to cyarnice at the Cimarrorn
site, For both coyotes ano rabbits, estimateo intake rates were
weld beiow reported oral iethal coses. For coyotes, the most
probabie case hazaro quotiert was in the no concern rarge, For
rabbits, the most probabie case hazard quotient was in the
possibie concern range, however, this value was obtainea ustng
very conservative assumptions. Since ocat wiid bird species
reportegiy 90 rot terng to feea on the arounc surface, exposure ana
consequent potertial hazard are iikeiy to be neagliaibie. No
quantitative estimates couvo be mage for effects or piant species
aue to iack of appropriate toxicity data.

Descriptior, of Aiterrnatives

Remeaiat Tbjectives

Remeaia’ action objectives are proposeo in order to protect humarn
heaith and the environment, The objective specifies the
contaminant!s) of concern, exposure routes’s) ana receptorsis),
and an acceptable cortaminatea range for each exposure route,
Preiiminary remediation qoais are bssea, where possibie, on the
baselirne risk assessment and Feaersl and State ARARs.

As aetermined by the Endargerment Assessment concentrations of

Cyat.ide and metals in solis, waste piles and sediment at the

Cimarrorn site do rnot constitute the reed for remeaial actiorn,

Site ground water, however, has been impscted by cyanide andg

assoCiated titrate contamination to a degree that remedial action

is consiaered oppropriate, Aithaugh federal dricking water standards
are not considered due to the charvacterization of the site ground water
as Ctass IIIA, remedfstion is apprapriste {n the source areq grouna water
<0 a5 to controi potential impacts of miagration from the contaminated
upper around water 2one to poteantial underiying ¢rinking water aquifars,
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A" so, consideration has been given to utilizing th
Quaiity Controil Commissior Reauiations (NMWQCCR) s
C#afnide as a remediation @0al due to the potential future bereficiai
use of the shallow around water as a source of drinking water, RMWQCCR
réequire protection of 1% ground water of less than 10,000 ma/1 total

d'ssoivea solids, The tabie beiow outlines the finai remediatign -
ac3il and corresponding risk,

e New Mexico Water
tandard of 200 yg/1

Rewediation Goal arnd Correspording Risk

Firal Remediatior Goal

Corresponding Risk Leve}

Remediation Point of Reasorable Maximum Exposyre
Meaium Chemica) Goa'

Compiiance Pathway Risk (HAZARD INDEX*) Y

Chiid Adult
Grouna Cyarnige 200 ua/i On Site .1 o3
Haver

Shatiow
Grouna Water

00274

*Vaiues represent the arestest estimated risks to an in
to reasonabie maximyn evposures assuming a hypothetical onsite residence
utiiizing the shaliow around water &s a source of arinking water, A hazard

incgex less than or eQuai to 1 anticipates ro adverse heaith effects over a
iifetime exposure.

dividual or group subject

The aearee of metals contamination i

the site around water does not
constitute g reed for specific remedia

1 action towards those metals,

The dearee and extent of cyaride contamination in gite arourd water
WaS defined during Remegial Investigations. Yhe major sources of

that contamiration were the cinder biock trerches and, to a lesser
degree, the discharge ptt during the period of piant operation,
Cortinued miaration of contamination from these source areas to

the ground water is expecteq to be minimal since appiication of the
computer moaeling fraicates that infiitration of precipitation to

the grournd water ot the gite occurs in oniy small amounts due to site
itthoioay ana ares tiimatography, Migratfon of the contamination
apparentiy occurrea during the period of piant operation wher saturated
conditions wouid have existeg between the surface sourcaes and the
Qroura water surfaces,
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A5 showr. in Figure 13, the ares of highest cyarnide contamination

¢t ground water {exceeding approximately 200 ug/L total cyanide)

is in the area of the cinder block trenches, Treatment of

ground water in this area of the site wouid effectiveiy address
tyaride contaminatior in the shallow zone and the potential impact of
msgration to lower drinking water aquifers.

Azcordingly, remedial action alterratives for the site focus on
removal of the heavily contaminated area of shallow ground water beiow
t=e cinder biock trenches, with some continued monitoring to ensure
iong-term effectiveness,

The computer modeling appifcation did not, however, consfder collection
of storm ruroff water at the source areas of the site., The cinder
brock treaches and the discharge pit act ta collect stoarm runoff

water from their surrounding areas. This ingreases the chances of
irfiltratior. to the ground water during storm events, but this
pcriential migration route coudd be alieviatea by filling +r and

arading those locations,

002744

Potertial remedia’ action aiternative technoloaies were evaiuated

to adaress the Shaliow groura water corntaminatior at the Cimarron

site, This evaluation was performed by progressing through the series I
0f araiyses which are outiined ¥r the Natioral Contingercy Pian, e
(NZP), in particutar, 40 CFR Section 300, along with various guidance

?o:umeﬁts issyed by the EPA, Office of Soiid Waoste and Emeraerncy Response

QSWER).

Tnis process gaaresses the Superfund Ameraments and Reauthorizatior Act
{SARA) Section 121 requirements of seiecting a remedial action
that ts protective of humar health and the envirgnment, that is
cost-effective, that at jeast meets Federal and State

requirements that are appifcabie or relevant and approporiate, ana
that utiiizes permarnent solutions and alternative treatment
techroloaies or resource recavery techroloates to the maximum
extent practicabie. Adaitionaity, SARA Section 121 and the
guilance documents referenced above require EPA to give preference
to remeaies which empioy treatment which permarentiy anod
sigrificantly reautes the mobiitty, toxicity, or voiume of
hazardous substance as their principal eiemernt,
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A terrnate technologies were fden
Juagement foiiowir
Cerducting Remegig

tifiea using best engineering

g the aquideiires presented ir Guidance for

a1 _Irvestiaations ang Feasibiiity Stuaies Under
CE2CLA {EPA, 1988}, Guidance orn Remecdiat Acticns for Cortaminated
Grourng water at Superfyrg Sites {EPA, 19887, aru thne fandbook for
Remegiat Actior, at Waste Disoossi Sites /EPA, 1988 )

The fnitial step in
for the Cimarron Miring site was t
tethnoiogies., A revi.y and aralys
me1hoas was corductea sng feasible
are presentes ir Table 4

determinirg the appropriate remedial action

0 faentify suitabie remediation
is of the avaiiabie remediation
alternatives were aeveloped ang

A totail of iy alternatives for the

Cimarron site remediatior were
arziyzeq in getail, The siterr,

atives consist ~f the following:

Aiterrative | « No Actior

Aiternative 2 . Institutioral Controis

Mterrative 3 . Pump arna Evaporate Grourd Water

Aiterrative 4 . Pump gna Discharge Grouna Water to POTW
Aiterrative § . Pump, Treat ana Discharne Ground Water to PQTW
Aiterrative 6 - Pump, Treat ana Recharae G-ound Water

The getaiiea evaluatiorn process 1s a stryctureq format, desigred to
privioe relevant irnformation re

ened to adequateiy compare ang evaivate
feasible alternatives tg allow seiection of an appropriate remeay for the
site by TPA throuah the Record

of Decision (RUD) process, The remeqy
Must meet the foliowing statutory requirements:

% Be protective of humar, hegith ar,
9 Attain ARARs (or provide groun
o UYtiiize permanent solutior

resource recovery technolo
0 Satisfy the preferer,

a the envirorment ;
d for invoking a waiver):
S and aiternative treatment technologies or

g¢ies to the maximum extent practicabie; and
ce for treatment that reduces toxicity,

mobility,
or voiume 45 4 principal eiement, or provide an expigration in the
ROD a5 to why it does rot,

Nire evaluatior criteria hgve beer deveioped to address the statutory
requirements Yisteq above and to address additional technical ang policy
considerations that have proven to be important for selectinag remedial
aiterratives, Thege Criteria are Visted ang briefiy described below:
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TABLE 4

GROU'NDWATER REMEDIATION ALTERNATIVES

General Response Action

Technology Type Area or
Volume

All walls
Monitoring twice per
year

Deed Restrictions

on Well Entire site
Development

002746

Area of
heaviest
Cyanide
conlamination

Groundwater
Coliection via
Extraction Wellg

Arega of
Cxidation heaviest

Trealment Cyanide
contamingtion

Evaporation
On-Site Disposal

Recharge

Ofi-Site Disposal POTW
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o Overail Protection of Human Heaith ara the Environment - How well
the alternative reduces risks to human hesith and the envirgnmert,
through treatment, engineering or institutional controis,

o Compiiance with ARARs - How weil the alterrative compiies with aii
appiicabie or reievant and appropriate requirements or, if 3 waiver
is requirea, how it 1s justified,

o Long-Term Effectiveness and Permarence - How well the alterrative
mairntaing long-term effectiveness ir protection of human health ang
the environmert, Aiterratives which afforg the nighest deoree of ‘tonge
term effectiveness and permanence are those that ieave littie or no
wsste a4t the site,

o Reduction of Yoxicity, Mobiiity or Volume through Treatment -
Arnticipate performarce of the specific treatment technologies that
an atterrative may empioy aro thefr abfifty to aestroy or
frraversibiy treal contaminants,

0027471

o Short-Term Effectiveness - How weil the aiternative protects human
heaith ang the ervirorment guring construction ara {mpiementation
of & remeay.

o Impienentability - Wheoher the atterrative §s techrnically and
aominigtratively feasibie arna whether the required gooas arna
services are avaliadbie,

o Cost « Araiysis of capfital ana O04M costs of cach giternative to
agetermine cost-effective remeaies., fosl estimates are deveiogpea
with relative accuracy {-39% to +50%) and arve presented &%
present worth costs so that aiterratives can be reasorably
compared,

0 State Acceptance - Vo be compietea for the most part after the
pubiic comment perion; this criterion aescribes the preference of
the 5tate or support agerncy.

o Commurity Accteptarce - To be compretea for the most part after the
pubiit commernt perioo; this criterion refiects the prefererces of
the community,

Cach of the six aiternatives for Cimarron around wet2r contamination are
traividuatly evaiuated then comparatively analyzed an the basis of the
first sever of the nine criteria above, The iast two criteria [State and
community acceptarce) were fully addressed after the public comment
periog,
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The Ho Action aiternative (Aiterrnative 1) provides a baseiine for
comparing other remeotal siternatives for the Cimarron site. Because no
rexeoisi activities wouild be impiementeg to mitfoate contamination
present at the site uraer this alternative, Tong-term human health and
er.sirormertai risks for the site are ss presented fn the baseiire risk
assessment, Ailternative 1 wouid consist of continued monitoring on a
periogic basis,

(riteria Assessment

Aiterrative 1 Is {mpiementabie, however, tt provides no trgatment,
engireering, or institutional measures to control the exposure of

receptors Lo contamiratea grournd water, with the exception of the agreement
with the bankruptcy trustee regarding removai of the process chemical

grams on site, No reduction in risks to human health ang the envicorment
weatd occur,

Ho controis {ir acoftion Lo the already existing ferce) for exposure

ar.3 no long-term or short-term site managemert measures are tncluded
ur.3er Aiterrative 1. This altercative provides ro reduction in the
toxicity, mobiiity, or volume of the contamirated ground water ynaerlying
the sfte. Aii existing gno poterntiai future risks associated with

the site wouid remaln, With respect to sofls, risks are minimal as
preserted in the baselire risk assessment, With respect to grouna water
the beseiine risk assessmert irndicates roncarcinogenic Hazara Inoex

of 4.1 for souits ard 9.5 for children, A HaZord Index of less than

or equal to 1 s consfderea acceptabie, with ro adverse hesith effects.

002748

As proviousiy arscussed, the shatiow squifer at the Cimgrron site can

be ciassifiea a5 a Ciass 111A grouna water due to ts gereral poor
quality, As a resu't Federal drinking water stardardS are rot appifcable
or reievant and appropriste at the site, fonsideration must be glvern,
howaver, to the possibiiity of contamication migrating from the shallow
zore to a usabie iower zone, Aiso, New Mexico Water Quality Controi
Commission Reauiations require protection of ald ground water of ‘ess
thar 10,000 ma/i total dissolved solids for potentiai future benefictal
use a5 & source of arfrnking water,

fapfta’ costs are zero since 17 ground water moritoring weils exist at the
site, Annual operation ana maintenance costs inciude seni-armual

ground water sanpiing and anaiysis for TAL metals ara cyanide for s period
of 33 years. Present worth graiysis of O&M costs is based on a discount
rate of rine percent over a 30-year period, and total $32,025.
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Riternative 2 - Institutional Actfons

Riterrative 2 consistg solely of institutional control measures designea
to isoiste receptors from site-based risks, Under this aiternative, no
actyal remedial measuyres to directly address contaminated ground water
ire fmpiemented; rather, legsi controis, such as site dccess and Tand ard
ground water yse restrictions, are empioyed to minimize the itkelihood of
receptor contact with contaminated medfa. Monitoring of ground water &s
described for Aiternative 1 1s included under Mterrative 2 to ensyre

that the risks to humsr health ore being addressea by the fastitutional
cantrolg,

Ore trstitutional control at the Cimgrron site consisting of site
restrictior. by ferncing has been previousiy impiemented., Access
restrictions by fencing wouid be maintatred under Alternative 2, as well
8s urnder other site alternatives., Other institutioral control measyres
; that couid be fmpiementeq congist of 1and use restrictions or deeqd
roticas, and restrictions 8na zoning orefnances which wou'd timie
activities on the site, They could possibly inciyae ground water yse
restrictions which would prevert the uritkely construction of groura water
extraction weils in contamirateq dreas. These aoditional measyres

couid also be seiectively inciuded as eiements of other remediai
diterratives,

202749

Criteria Assessment

The use of institytiona) controt measures proviges a
protection of humar heglth thar the Ho Actior
frstitutioral actiong CAh

grester degree of
alterrative slore, since
reduce the potertial exposure of raceptors,

Access restrictions and ground water yse iimitations car
trgestion of contaninateg ground water, Lar
ifmit activities orn the property, ar
SuCh that the only activities permit
exposare,

pravent the direct
d use restrictions further

d couid be implementea in a manner

ted on-site would minimize potential

This aiterrative does rot sdaress the potential for contamination
migration from the site to accessibie off-site artrking weter aquifers,
Aithough reduction in the potential for humar exposure wouy'g be recoonized
under this alternative, oniy limited iong-term effectiveness wouid be
Tikely ave to difficuities in enforcement. Addftionally, this alternstive
provides no reauction in the toxicity, mobiiity, or volume of contaminants

at the site through treatment. No short term effectiveness concerns
are {dentifiea for thig aiternative,
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A though Aiterrative 2 is reaaily impiemertabie, associsted costs are
e*fficuit to assess given the potentfal compiexity of rezoning and
estabiishing deed restrictions or deed notices ard grourd water yse
itaitations., Capital expendityres under this alternative frnciude costs
for warning signs ang additional fercing, as weil ag inftial

asaiaistrative costs for deed, access, zoning ang weil permitting
restrictings, -

Arrual costs assoctsted with this remedial action are attributea to
ground water morfitoring costs, Total present worth of this alternative g
$145,000. Thig irciudes capital costs in combiration with the present

worth of annuai OBM costs over 30 years at an annual discount rate of
ning percent,

Riternative 3 - Pump and Evaporate Grouna water

Description

Alterrative 3 consists of coilectfor of contaninated ground water followed
by on-site evaporation, which inciudes some ratyral degration, Ground
waler coilection using extractior weiis to bring the shaljow ground water
Lo the surface for trestment i common to Aiternatives 3, 4, 5 ang 6.,

The suggestea iocations of the recovery wells ang monitor weils are also
show ir Figure 14, The number of recovery wells and their jocations
Was estebifshea ir the feasibiifty stuay mereiy for comparing various
Jround water remeafation aiterratives, The actual rumber of recovery
weils ard thelr locations wi}) be further refirea in the Remedial

Jesigr. fn consuitation with the New Mexico Envirormental Improvement

Division., The suqacsteq iocations were chaser for the foilowing
reasons

0 Recovery weils would be jocated directiy adjacen
source(s) of grourd water cortamiration {the cinder diock trenches),
The locattons are choser, so 5 to alliow removal of the primary

source of potential continucq migration of cyanide contamirated
ground water,

t to the primary

0 The weiis wouid be {-
vertical extect of th

and provide adequate avaliiabie drawdown

stalied deep enough to Capture the erntire
€ ares of heaviest ground water contamination,
for efficient weil pumpirg,

0 The positioning of the weiils with respect to
(MW-04, MW-05 and "H-19) enabie monitorir
arourd water quaiity w thin
weiis,

riearby monitor wells
g of drawdowr. ang
the area infiuenced by the extraction
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\ PLANT J/
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M @  rrorosen ExTRACTION WELL
Q© ENISTNG MONTOR WELL
FEET 772 ciNoER BLOCK TRENCHES
SCALE: 17 = 50 1.0'— DRAWDOWN CONTOUR
FIGURE 14

PROPOSED EXTRACTION WELL LOCATIONS
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CAMP DRESSER 8 McKEE INC,
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Urder Aiternative 3, water brought to the surface by the recavery weiis

will be piaced in an on-site evaporation area, Fiogure 15 shows an on-site
evaporation area of approximateiy 103,000 ft 2. This area wouid be bermedd
aroura the perimeter from three to nine feet to assure adequate storage
durinrg wet weather periods. A synthetic membrare or other iiner system
woulda be reeded to prevent direct infiltration. This liner would be
anchored within the berms, and wouid be resistant to uitravioiet degradation,
A total suspended soiids (TSS) pius total dissoived solids {TDS) concerira-

tion of approximateiy 4,900 parts per million (ppm; was measured in monitor
weil YH-10 grouna water during the RI,

Based on an estimatea 2,600 ibs. dry solids per cubic yard (typicall),
approximately 51 cubic yards of residual wouid remain at compietion of
the estimatea remeaiation perioa, The ievel of contamination of the

resfdual $01ias in the evaperation basin would require quantification
prior to disposal of those solids,

Demobiiization activities foiiowing clear-up wouid consist of

dgismartiing the extraction weil system, regrading the evaporation area,
ana disposal of the iicer material,

002752

Aiterrative 3 wouid serve to protect humar, heaith and the environment
since the contaninagtea ground water within the source zone wouid be
coilected ana evaporatea., Residual soiids from evaporation wouid require

arnalysis prior to aisposai. The aiterrative wouid be in compiiance with
ARARs,

The igrg-term effectiveness in protecting hyman heatth and the
environnent is higher for Aiternative 3 than for Alternatives 1 and 2, in
that & reduction in toxicity and volume of cysnide in the shalliow aquifer
would resyit, Short-term concerns couid be addressed by ensuring that

the evaporation pord is inaccessible to the publiic, Aiternative 3 is -
readily impiementabie, -

The total projecten capital cost is $160,900,
Operational costs associated with the system are estimated based on iabor
at $60/hour for 24 hours/month over 13 months for a total of $18,800.

Total present worth cost of annual ground water sampiing is $32,025,
Tota) present worth cost for Aiternative 3 is $212,000,
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Atternative 4 - Punp and Discharge Ground water To POTH

Description

The extractior. weil design previousiy describec for Aiterrative 3 is
fderntical for Aiternative 4. A proposeg site pian for Aiternative 4 s
present in Figure 16, & two-inch diameter W weil discharge heager
wouid be installed below arade using 4 trenching machine, The pipe would
e brought above grade and secureqd inside the exfsting 24-inch diameter
storm water cuivert uynderreath 1.5, Highway 380. Or the south side of the
hfghwsy, the pipe would be buriea for approximateiy 203 feet to the
existing PYC sewer tap, Tocatea above oraoe. The extraction welt pumps
wouid transport the estimatea maximum 6 gpm fiow of qrourd water to thig
sewer L&D,

The sewer wouid convey Cimarror. orouno water several miies to the
Carvizezo POTH, The estimatea fiow to the POTW is 180,300 aalions per gay,
accoraing to Carrizozo piant personne’, The tots’ cysrrae concentration
reaching the POTH is estimated to be 208 ua/L, assuming aii of the pumpea
grouna water s cortamirated with 4,330 ua/L nf total cyantae, which ig &
conservative estimate, constagering that the average concentrotion detectea
was approximateiy 100 uo/1 of total cyarioe, For comparative purposos,
Feoeral ang State orinking water >tandaras for total cyanioe are both

200 ug/L, A1 discharges to the POTW wili compiv with the pretreatment
stangara of 5 ma/l of cyanide as riteq in 40 CFR 413,74 Subpart B ang -
deeneg relevant for this action, N
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Bioionical activity with the existinp treatment Vvajoons, Coupiea with
effiuert chioriratiorn ard phntoaecomposétion, wouid constitute treatment to
further reduce the cyanide concentration,

Criteriag Assessment

Aiternative 4 wouid provide overail praotection of hyman hegith and the
envivoraent by reducing the mobiidty ana volume of cyariae in the

shaiiow aquifer, The toxicity of cyaride wouid be reduced through
treatment at the POTM,

The jong-term risks associated with the Timarron ground water
cofitaniration wouid be mirimizea, Short-term risks couia be gddressed by
ensuring that the sewer hookup is fraccessibie to the pubiic,

Aiterrnative 4 couid be readiiy impiemernteoa, since ro special techrnoioqies
Wwouia be required and the pretregtaent requiations which exist veqarting
discharge to waters from CERCLA sites to POTUWs woura be met,
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Capita’ costs for Aiterrative 4 are estimatea st $43,700, System
operating costs are estimsted at $18,800, based on 13 morths of
operai~n, as described for Aiterrative 3.

As presented for Riternative 3, present worth 0&M costs associated With

contirged around water monitoving would total $32,025. Total present worth
cost of Aiternative 4 i3 $95,000,

Aiterrative 5 - Pymp, Treat ang Discharge to POTW

Bescriptior
AL AMERA 2L L]

Aiterritive & consists of an

extraition weil system identics’ to
Aiterratives 3 ang 4, Once &

bove oraage, a1l groung water woula be treated
prior to a‘scharge to the POTH. The treatmert system is filystrated ir

suhematic form in Figyre 17, and the site piar ig presented as

Figure 18, Trestment usfrg the alkaline chioriration techroiogy wouig
ocCur n an existing 29-feet Square by 10-feet aeep solytiorn tark, The
tafk wouio be fitteq with 4 beam-mountes mecharicai mixer desforea to
disperse chemica) aggitions, Two relatively simpie chemices feed systems
wouid te required; ore for Tiquid hypochiorite ara ore for a liquig

Caustic, such as sogigm hyaroxide, Chemical storage fr aryms wouia be
suffictent,

Autonstic system contro] wou g
controiier, Tnis wouig mirimiy
Asaitioraity, an alarm tarn
extroction weid

be acconpiished usirg a programmabie ioaic
e the iabor cost for trestmert operations,
k Tevel sensor woulg automatically shut off the
pumps 1f the water level approachea overfiow conditions,
A farge partion of the Cyanide is expectea to be amenable to
chiortration; however, fyrther analysis wouid ke required as part of a
desian investigatigr or preiimingry desiar irvestigation prior to
impianentation of 4r atkaline chioriratior treatment system, Infiuence of

the treatment system or susperded solias contamingtion wou'd also be
evaidateq,

Discharae of treateg around water to the POTW ir

the same manner described
for Alterrative 4 ig Vilustratea in Figure 19,

Aiternative 5 is evaiyateg S0 as to provise a POTY discharoe opriorn which
inciuaes prior tregtment, Tnis aiternative provides overall protection

of humar heaith gng the environment by requcing the toxicity and volume
of cyaride {. the shaljoy aquifer,
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The iong-term risks associated with the Cimarron ground water contamination
Wouia be minimizea, as significant cyanide destruction using aikaline
chiorination wouid be accompiished, and further natural degradation processes
couid occur in the POTW. Short-term risks couid be addressed by ensuring
that the sewer tap discharge point is inaccessibie to the public.
Aiterrnative 5 wouid be technicaily impiementabie, however, more specialized
skiils would b2 required for design and operation when compared with
Aiternatives 1 throuah 4,

Capital costs for Aitermative 5 are estimated at $85,700. System

operating costs are $18,800 based on 13 months of operation, as described
for Aiternative 3.

As presented for Aiternative 3, present worun 08M costs associated with
continued oround water monitoring wouid t-tal $32,025., Total present
worth cost of Aiternative 5 is $136,000.

Aiterrative 6 - Pump, Treat and Recharao Ground water

002759

Description

Aiternative 6 consists of an extraction well and treatment system
identical to Alternative 5, but a different treated water disposa)l
system, In Aiterrative 6, treated cround water wouid be recharged
on-site (Fiaure 19). A combiration of evaporation and infiltration
wouid resyit, The recharge area couid be bermed as described in
Aiternative 3 to isoiate the recharge ares from storm water additions
and possibie subseguent overfiil,

Loro-term risks associated with the Cimarrorn ground water contamination
wouid be minimized o5 significant cyanide destruction using alkaiine
chioriration wouid be accompiished, Sho-t-term risks couid be adaressed
by ensuring that the on-site recharge area iy inaccessible to the pubiic,
Aiternative 5 wouid be tecthrnicaily impiementabie, however, as for
Aiternative 5, more speciaiized skills wouid be required for design and
aperation when compared to Aiternatives 1 through 4, Aiternative 6 wouid
aiso be more expensive that Aiternstive 5 due to recharge area
construction fosts, and mieht require more strinuent monitoring to ensure
effective treatment is cccurring, $o as to prevent recharge of
contaminated water,

Capital costs for Aiternative 6, are estimated at 132,700. System costs
are estimated at 318,300 based on 13 months of operation, as described
for Alterrnative 3,
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As presentea for Aiternative 3, present worth 0&M costs associated with
continued Qround water monitoring wouid total $32,025. Total present
worth cost of Aiterrative 6 is $184,000.

VITI. Summary of Comparative Anaiysis of Alterratives

Comparison of Alterratives

o Overaill Protection of Human Health and the Environment

With respect to overall protection of human heaith and the
environment, Aiternative 1 provides none other than the already
existing fence at the site, Aiternative 2 provides some
protection by limiting future site uses. Aiternatives 3 through
& provide the most protection by reducing the concentration of
cyanide ir the site shaliow around water which couid potentialiy
migrate to lower drinking water zones,

0 Compiiance With ARARs

Compriance with drinking water and water quality Criteria is met
by aii of the treatment aiternatives, The No-Action and
Institutiona’ Controls atternative wouid rot meet the Hew Mexico
Water Quatity Control Commission Reguiation which requires
protection of aiil ground water of iess than 10,1000 ma/t of total
aissoived solids for potential future beneficial use as a

source of drinking water,

o Long-Torm Effectiveness and Performance

Longer-term effectiveness and performance wouid be ngrexistent
for Aiterrative 1 and difficuit to ensure for Aiternative 2
because of ernforcement requirements., Lorg term effectiveress
ana performarce of Aiternatives 3 throuah 6 ‘however, wouid be
considerabiy higher because of associated reduction of
contanination in the shaliow aquifer,

o Reduction of Toxicity, Mobiiity or Volume Through Treatment

Reduction of toxicity, mobility or volume throuwgh treatment
woutd be achieved ia Aiternatives 3 throuah 6. Aiternatives 3,
5 arnd 6 wouid provide treatment by site processes. Aiterrative 4

wouid rely on treatment through chiorinatfon and raturai degradation

processes within the POTY,
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-

Short Term Effectiveness - (How weil the alternative protects
humari health and the environment during construction and
impiementation of a remedy) Short term effectiveness is zero for
Aiternative 1 since no actions wouid be taken, Aiternative 2
short term effectiveness is relative to the speed at which
institutional controlis are imptemented, Aiternatives' 3 and 6

-short term effectiveness could be addressed by ensuring that the

evaporation pond or recharge area are inaccessibie to the
public, Aiternatives' 4 and 5 short term effectiveness could be
addressed by ensuring that the sewer tap discharge point is
inaccessibie to the public,

State Acceptance

The New Mexico Environmental Improvement Division (NMEID) has
concurred o the selected remedy. (Letter from Dr, Kirkliand Jones
datead 6/22/90 and official statement at public mreting 7/30/90).

Commuriity Acceptance

002762

The City of Carrizozo, the New Mexico Bureau of Mines and the
citizens of Carrizozo support the selected remedy.

Impiementability

Ail of the alterratives are techrnicaliy and administratively
impiementabie, Alternative 1 is most easily impiemented.
Aiternative 2 reguires long term management of the institutional
controis. Aiterrative 3 is easiiy impiementable due to the
techricai simpiicity of instailing and maintaining an extraction
weil system and an evaporation basin., Aiternative 4 is easiiy
impiemented from a construction standpaoint, hawever,
coordination and agreement with the City of Carrizozo regarding
use of the POTH would require some leaai and administrative
effort, Aiternative 5's impiementability is the same as
Riternative 4 except that an on-site treatment system wouid be
constructed, This wouid increase construction and maintenance
effort, but couid reduce the administrative, ieaal arnd
anaiytical effort required under Aiternative 4. RAiternative 6
impiementabiiity is similar to that of Aiternative 4, except
that a chemical treatment system wouid have to be constructed
and maintained., Additionaily, more stringent monitoring of
effiuent contamirant ieveis wouid be required under Aiternative
6 than for Aiternative 3,
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o Cost
Present worth costs of the six alternatives are as follows:

Aiternative 1: $32,000
Aiternative 2: 145,000
Aliternative 3: 212,000
Aiternative 4: 85,000
Aiternative 5: 136,000
Aiternative 6: 184,000

Norme of these costs censider the Ldditfonal preventative remedial option
of fiiling in the cinder block trenches and the discharge pit to ensure
that or«site precipitation runoff will not coliect and infiltrate to
orouna water, Estimated additional cost is $10,000, Additionally,
Aiternative 4 and 5 might require on-site sedimentation prior to

gischarge to the POTH. This wouid increase costs of these alternatives
by approximateiy $10,000.

Aiternative 4:
IX. Seiected Remedy - Pump and Discharge Shaitow Grourd Water to POTW

As stated in the risk assessment, so0il contamination at the Cimarron

site is below action ieveis, and the around water contaminant of
concerr. is cyanide.

A proposed site pian for the seiected remedy is presented tn Figure 17,
Extraction well pumps would transport an estimated maximum 6 opm

fiow of around water to a sewer tap iocated approximately 200 feet
south of the site,

The sew2r would convey Cimarvon argund water several miles to the
Carrizozo POTW, The estimated fiow to the POTW is 180,000 gailons
per day, according to Carrizozo piant personnel, Total cyanide
concentration reaching the POTW is estimated to be 208 ua/l,

assuming all of the puwped ground water is contaminated with

4,330 ug/i of total cyanide, whichk was the highest detected cyaride
concentration. This is a conservative estimate, considering the
average concentration of cyanide detected was approximateiy 1500 ug/1.
For comparative purposes, Federal and State drinking water standards
for total cyaride are both 200 wa/Y. The discharge to the POTW will
compiy with the pretreatment standard of 5 mo/1 of cyanide as cited

in 40 CFR 413,24 Subpart B and deemed relevant for this action.
Bioioaical activity with the existing treatment iagnons at the POTW,
coupied with effivent chlorirnation and photodecomposition, will constitute
treatment to further reduce the cyarnide corncentration,

This remedy alsa includes filling ir. the cinder block trenches and
discharge pit, piuaaina the abandored water suppiy weil and inspection
and mainterance of the existing fence,
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Based on calcuiations, an estimated 133,282 ibs of suspended solids Y
cauid be introduced to the POTW. Potential impacts of contaminated

50iid4s have not been quantified. If, however, the solids are found

ta be a problem during the Design Investigation, they wiil be

removed at the Cimarron site, by sedimentation, pricr to discharge

of the ground water to the POTM, :

The goal of this remedial action is to restore the around water to

fts potential future beneficial use as a drinking water aquifer,

as required by the New Mexico Hater Quality Coatrol Commission
Reguiations., A remediation goal of 200 ug/71 of cyanide wiil be
utilized, if possible, for the shaliow ground water., Based on
irformation obtained during the remedial investigatfon, and the
aralysis of all remedial aiternatives, EPA and the New Mexico
Ervironmental Improvement Division beiieve that the selected remedy
wiil achieve this goal. Ground water contamiration may be

especially persistent in the immediate vicinity of the contaminants'
source, where concentrations are relativeiy high, The gbility to
achieve clearup 00ais at ail points throuaghout the arvea of

attainment, or piume, cannot be determined until the extraction

system has been impiemented, modified as recessary based on engineering
desiqn changes and piume response monitored over time, If the selected
renedy cannot meet the heagith-based remediation goals, at any or all

of the monitorina points during impiementation, contingency

measures and 004als as discussed below may replace the seiected remedy
ana goais. Such contingercy measures may also include around water
extraction and onsite treatment. These measures are still considered
to be protective of human heaith and the environment, and are technically
practicabie under the corresponding circumstances,

002764

The seiected remedy wiil inciude grourd water extraction for the
estimated period of 13 months, during which time the system’s
performance wiil be carefylly monitored on a regular basis and
aajusted as warranted by the performarnce data coliected during
operation, The operating system may inciude:

a} discontinuing operation of extraction weils in the area where
cleanuyp goals have been attained;

b) alternating pumping at weils to eliminate stagnation poinls; and

¢) puise pumping to allow aquifer equiiibration and encourage
adsorbed contaminants to partition into ground water,
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1€, in EPA's judgement, impiementation of the selected remedy cleariy
demornstrates, in corroboration with strong hydrogeological and chemical
eviderce, that it wiil be technically impracticable to achieve and
maintain remediation goals throughout the area of attainment, the
contingericy pian wili be impiemented. At a minimum, and as a nefessary
condition for invoking the contingency plan, it must be demonstrated that
contaminant ievels have ceased to decline over time and are remafning
constant at some statistically significant level above remediation goals,

in a aiscrete portion of the area of attainment, as verified by multiple
monitoring wells.

Where such a contingency situation arises, around water extraction and
treatment would typically continue as necessary to achieve mass reduction
ind remediation goals throughout the rest of the area of attainment.

If it is determined, on the basis of the preceding criteria and the
system performance data, that certain portions of the aquifer cannot be

restored to their beneficiail use, all of the followina measures involving long-

term management may accur, for an indefinite period of time, as a
modification of the existing system:

a)

b)

c)

low level pumping wiii be impiemented as a long-term gradient
control, or containment, measure;

chemical-specific ARARs wiil be waived for the clearup of those
portions of the aquifer based on the technical impracticability of
achieving further contaminant reduction; and/or

institutional controis wiil be impiemernted to restrict access to
those portions of the aquifer which remain above health-based goais,
shouid this aquifer be proposed for use as a drinking water source,

The decision to invoke any or all of these measures may be made during
periodic reviews of the remedial action.

An Expianation of Significant Differences wiil be issued to inform the
public of the details of these actions when they occur,

Capital costs for the selected remedy are estimated at $43,700. System
operating costs are estimated at $18,800, based on 13 months of eperation,

Present worth 0&M costs associated with continued ground water

monitoring wouitd total $32,025., Tota) present worth cost is
495, 000.
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:f on-site sedimenta
Design Investigation

+ Capital costs wouig in
£10,000 for ori-site tank

previousiy stated, an agr
reached regarding the

Statutory Determination

Actual or threatened releases of hazardoys substances from this site, if
not addressed by impiementing the response action selected in this Record

ot Decision (roD), May present an imminent and substanvial endangerment
to publiic heaith, welfare, or the environment,

Pumping and discharge to the e protection of humar

Health and the environment by reducing the mobility and volume of
Cyanide in the shaliow aquifer. The toxicity of cyanide wouid be
reauced through treatment at the POTW. Hazard Indices for
Roncarcinogens at the gite will b

e iess than ] upon compietion of
remedial activities, Additionali impi

remedy will nat pose unacceptable short-term risks or cross-media
impacts, The selected remedy also

POTH wouid provid

The Tong-term risks dssociated with the Cimarr
contamination wouid be minimized, Short-term

adcressed by ensuring that the sower hookup is

pubiic, The selected remedy couid be readily i
special techriologies would be required; an
reguiations which exist regarding discharg
sites to POTWs wil} be met.

on ground water

risks could be
inaccessable to the
mpiemerted, since no
d, pretreatment

e to waters from CERCLA

A3l Federal and State requirements for this remeq

or Relevant ang Appropriate (ARARS) can

Y that are Appiicable
design and pianning,

be met through adequate

Lorng-term effectiveness is achteveq through removal znd uitimate
destruction of the contaminantsg of concern., In addition, treatment
ts utilized to the maximym extent practicablie in this alternative,

This remedy is cost effec
alternatives, The total

be $95,000 ret present wo
facility reviews Wiil not

tive in comparisor, tg other

Cost of the selected remedy is estimated to
rth aoliars (+50% or ~30%). Five-vear
be necessary for the soiis since
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contaminants are not above heaith based ievels,
monitoring witl continue for 30
Recessary.

Ground water
years if sampie analysis deems it

The selected remedy provides the best balance of tradeoffs among
the seiection criteria used to evaluate the six proposed alternatives
for the site, as discussed in Section VIII of this Record of Decision.

Community and state acceptance i

s favorabie to this remedy in
compsrison to other altern

atives presenteg during pubiic comment,

XI. Documentation of No Sigrificant Chanages

The Proposed Pian for the Cimarron Mining Corporation site was
reieased for public comment in Juiy 1990. The Proposed Plan
igentified Aiternative 4, pump and discharage shailow ground water tg
the POTW, as the preferreg aiternative., EPA reviewed 311 written
ar.3 verbal comments submitted during the public comment period,

Uporn review of these comments, it was determined that no significant

changes to the remedy, as 1t was originally identified in the
Proposed Plan, were necessary,
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XII. Respornsiverness Summary

Community Preferences

The citizens of Carrizozu, town officials an
Bureau of Mires expresseq preference for
and discharge ground water to the POTW for treatment at the public
meeting conducted on Juiy 30, 1990, Local preference was alsg
inoicated in the August 16, 1990, article in the Lincoin Courity
News, page 1, entitied "EPA, Town concurs with cieanup option™,

The Mew Meyxico Environmental Improvement Division has also provided
formai concurrence with the proposead remedy, '

d the New Mexico
the seiected remedy of pump

Intearation of Commentg

1. Comment: The Hispenic Community is rot aware of the problem a4t
the Cimarvon site, There are some peopie that Yive
near the Cimarron miil who speak only Spanish,

Response: In April 1989, prior to the initiation of the

Remedial Investigation at the site, a fact sheet _
cortaining a request form for addition to the £pA -
Mailing 1ist was produced in Spanish and distributed | -
in Carrizozo. None of the Spanish-language request
forms were returred, In addition, no tndication of a :
need for Spanish transiation has been expressed at .
any of the “apen house" or formal public meetings,

AL
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2.

3.

Comment :

Response:

Comment .

Respornse:

Due to the lack of
tanguage fact sheet
Vi Spanish-transiati
Soanish-langu&ge fac

response to the initial Spanish-
and the apparent Tack of interest
on at the public meetings, the

t sheets were disconiinged,
Spanish-language transiation wit} however, be

reconsidered for future fact sheets and meeting
announcements,
The remedial work at th

e Cimarron site shoyid be
conducted by jocal resi

dents as much as pessible,

Foilowing the Remedia} Design EPA wiii formally
advertise for bids and Federal procyrement
reguiations wiil be followed. The contract wiil be
awarded to the lowest responsive, rasponsibie bidder,
The potential for utiiizing iocil labor would be
through either the contractor that s awarded the
contract or any possible subcontractors,

EPA should take .advantage of iocal expertise in

reviewing technical documents inspection reports,
feasibility studies, etc,

EPA aarees and Fas taken steps to invoive the iocal
commuriity, Beginning in Jarivary 1989, EpA tias continued
to announce the avatlabiiity of ¢ Techrical Assistance
Grant for use by iocal residents to obtain technicai
expertise to assist in Conducting reviews of documentg
and gain assistance in interpreting reports, No

Fequests to obtain a Technical Assistance Grant have
beer submitted to date,

EPA has attempted to utiiized local ex
of interviews and Ciscussion
of the Cimarron mill and those familiar with jocal

mining aad mij} practices, This hag proven to be

very valuabie in fdentifying the mil} processes

utiiized at the Cizrron site ang the Yocation of
potential contaminant sources, In addition, a}! Remedial
Investigation and Feasibiiity Study reports have been

Made available for review and comment through the
pubiic comment process,

pertise by Way
S with previoy; empioyees
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4.

Comment -

Response:

Comment, :

Response:

Comment, :

Rosponse:

Comment :

Response:

Comment :

How many galions of the contaminated ground water from
the Cimarron site wouid you have to drink to be a
fatal dese? How toxic is the 4330 ug/i of cyanide
which was the highest leveil detected in the

ground water? What are the effects to the body?

The State and Federal Drinking Water Standards for
cyanide have been established at 200 ug/l, Based on

the highest concentration of 4230 ug/} of cyanide
detected at this site, a fatal edult dose wouid be
approximately 3,2 gallions, A fital dose tor a child
would be approximately 1/2 gallon. Cyanide primarily
attacks the nervous system with death resuiting from
respiratory paralysis. An aduit could begin to experience
nervous system disorders after consuming 1/10 of a

gailon and a child after consuming 1/100 of a gailon,

How much money has been spernt on the project so far?
{As of Juiy 30, 1990).

The most recent financiail report (expenditures
through June 1990) indicates approximately $%951,000
has been spernt on the Cimarron Remecial Investigation
and Feasitbility Study.

fan the contaminated monitoring weli:y be used to
treat the oround water in-piace by puuvting bleach in
the well to break down the cyanide by chiorinatien?

The extremeiy low permeabilities of the underiying
soiis would not allow for adequate diffusion and
mixina to treat the area of contamination throuagh
chiorination. Removad of the contaminated oround water
for treatment is the most viabie approach,

How many aalions of contaminated around water witi
rneed to be treated?

Based on the arsa of contamination and the
permeability of the soiis, approximately
3,000,000 galions,

It seems 1ike an awfui 1ot of money has been spent on
the site.
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9.

Response:

Commert ¢

Response:

The studies required by Superfund requiation and statute
are very costiy due to the extensive sampiing, analysis,
and expert consyitations reqguired. For this reason
potential Superfund sites are screened before these
studies are begun, For exampie, of 3,000 possible
hazardous waste sites EPA Reqion 6 has ecamined, only 73
were found to present encugh risk to be eligible for
study. The average cost of these studies is $750,000
compared to $551,000 at Cimarron, Aithough by no

means "cheap", the cost of studies at Cimarron was, in
EPA's judament, the minimum expenditure needed to
characterize what is an environmental problem as well

as what s not a problem {e.g. toxic metals in surface
soils).

How can wWe be assured that the POTW can adequately
treat the contaminated ground water?

Water entering the coiiection system and POTW

effiuent and siudges wiil be sampied to ensure no
adverse impacts to the PQTW, The POTW has adequate
capacity and the capabiiity through the chiorinattion,
aeration and photodecomposition within the treatment
piant to effectively treat the contaminated ground water
from the Cimarron site,
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