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Abstract (Continued)

sediment and soil contaminated with high concentrations of metals, particularly lead at
the Sierra Blanca location. A 1990 ROD addressed contamination of the original
Cimarron mill, as OUl. This ROD addresses the final remedial action of the soil and
waste piles at the Sierra Blanca mill location, as 0U2. The primary contaminants of
concern affecting the soil, sediment, debris, and sludge are metals including arsenic
and lead.

The selected remedial action for the site includes excavating and treating onsite 225
cubic yards of contaminated material piles and tank sediment, including cinder block
trench sediment which failed the TCLP test, using cement solidification and
stabilization; excavating and disposing of 345 cubic yards of contaminated surficial
soil and sludge that did not fail the TCLP test in an onsite discharge pit along with
the solidified/stabilized waste; capping the discharge pit with an impermeable cover;
removing all process drums, and decontaminating tanks and associated piping onsite;
filling in the discharge pits and the cinder block trench with onsite soil and covering
with clean fill; installing additional ground water monitoring wells; monitoring ground
water; and implementing institutional controls including deed restrictions, and site
access restrictions including fencing and zoning ordinances. The estimated present
worth cost for this remedial action is $79, 000, which includes a total present worth
0&M cost of $10,000.

PERFORMANCE STANDARDS OR GOALS: Chemical- and action-specific soil clean-up goals for

lead are based on the "Interim Guidance on Establishing Soil Lead Clean-up Levels at
Superfund Sites", and remediation levels will not exceed lead 500 mg/kg.
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DECLARATION FOR THE RECORD OF DECISION
CIMARRON MINING CORPORATION SITE
OPERABLE UNIT 2 (SIERRA BLANCA)

CARRIZOZO, NEW MEXICO

Statutory Preference for Treatment as a
Principal Element is Met
and Five-Year Review is Not Required

SITE NAME AND T.OCATION

Cimarron Mining Operable Unit 2 (Sierra Blanca)
Carrizozo, Lincoln County, New Mexico

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
the final operable unit of the Cimarron Mining Corporation site in
Carrizozo, Lincoln County, New Mexico, which was chosen in
accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA) and,
to the extent practicable, the National 0il and Hazardous
Substances Pollution Contingency Plan (NCP).

This decision is based upon the contents of the administrative
record file for the Cimarron Mining Corporation site.

The United States Environmental Protection Agency and the New
Mexico Environment Department (NMED) agree on the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action selected
in this Record of Decision (ROD), may present an imminent and
substantial endangerment to public health, welfare, or the
environment.

DESCRIPTION OF THE SELECTED REMEDY

This final remedy addresses remediation of soil and waste pile
contamination at the Cimarron Mining Corporation Operable Unit 2
(Sierra Blanca) mill location. The principal threats posed by the
site will be eliminated or reduced through treatment and
engineering controls.

The major components of the selected remedy include:



o Solidification/stabilization of contaminated soils and waste .
piles exceeding 500 ppm lead and onsite disposal.

o Ground Water Monitoring
- Install two additional ground water monitoring wells.

- The ground water sampling program, to be developz:d in the
Operation and Maintenance Plan, may be amended and/or :liminated
if data confirms effective remediation of the site has occurred.

In addition to the soils and waste pile remedy, the following
measures will be implemented:

o Removal of the process chemical drums, and decontarination of
tanks and associated piping:;

o Filling in the discharge pits and cinder block t:-ench with
onsite soils and covering with clean fill;

o Inspection and maintenance of the existing fence.
STATUTORY DETERMINATIONS

The selected remedy is protective of human healt:: and the
environment, complies with Federal and State requirements that are
legally applicable or relevant and appropriate to the remedial
action, and is cost-effective. This remedy utilizes permanent
solutions and alternative treatment technologies (or resource
recovery) to the maximum extent practicable and satisfies the
statutory preference for remedies that employ treatment <that
reduces toxicity, mobility, or volume as a principal element.

Because this remedy will not result in hazardous substances
remaining onsite above health-based levels, a five-year review of
the remedial action is not required.

bt X _M G
Robert E. Layt6tn Jr., P.E. _ Date

Regional Administrator
U.S. EPA - Region 6
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II.

Decision Summary
Cimarron Mining Corporation Site
Operable Unit 2 ‘
Record of Decision

LOCATION AND GENERAL DESCRIPTION

The Sierra Blanca milling location near Carrizozo, New Mexico,
has been identified as an Operable Unit (OU) 2 of the Cimarron
Mining Corporation Superfund site as a result of contamination
of soils with arsenic and metals. The facility, which is no
longer operating, utilized precious metal extraction processes
which resulted in unpermitted discharge of contaminated
liquids, and the stockpiling of approximately 570 cubic yards
of contaminated materials piles and other waste sediment.
Ground water is not contaminated and no surface water exists
near the site. The site is 7.5 acres in size, relatively
flat, and is located in T8S, R10E, Section 11, east of U.S.
Highway 54 (Figure 1). Figure 1 shows the location of both
mill sites (i.e. Operable Unit 1 and Operable Unit 2), and
their relative positions to each other and the town of
Carrizozo, which has a population of approximately 900. One
resident is located directly adjacent to the site and the
primary residential population is approximately 1/2 mile
north/north-west of the site. Access to Sierra Blanca is
restricted by a barbed-wire fence and locked gates.

SITE HISTORY AND ENFORCEMENT ACTIVITTES

The Sierra Blanca Facility is an inactive mill originally
owned by Scott-Tex, Inc., and used to recover a variety of
metals from ores transported to the site. The mill
temporarily shut down in the early 1970's, and the Town of
Carrizozo eventually became owner of the site. 1In 1979, the
site was leased under the name of "American Minerals Recovery
Corporation." Notes acquired from the laboratory in the main
on-site processing building indicate that the facility
operators were attempting to recover silver from various ore
materials. It has been reported that the operators claimed
that platinum was also recovered from the ore material. An
New Mexico Environment Department (NMED) site inspection
report prepared on 11/18/80 states that "this operation
extracts whatever there is a market for - one week gold, the
next silver, platinum and so on."

The Sierra Blanca mill was designed and operated similarly to
the Cimarron mill with the exception that cyanide was
apparently not used at Sierra Blanca. For a short period of
time, the two mills were apparently operated concurrently and
by the same people. EPA and NMED site file information
discusses a possible spill at Cimarron which prompted milling
operations to be relocated to Sierra Blanca in June of 1982.

1l



['source: USGS, Cub Mountain 7.5' Quad., 1981, Corrizozo East, Corrizozo West, & Church Mountain 7.5° Quods., 1982

FIGURE 1 |
SITE LOCATION MAP e
SIERRA BLANCA OPERABLE UNIT .

L CARRIZOZO, NEW MEXICO
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The Sierra Blanca milling location includes two buildings,
four discharge pits, one cinder block trench, a septic tank
system, and numerous process tanks and materials piles.

A 1975 U.S. Soil Conservation Service aerial photograph (USDA,
SCS, 1983) shows that the site included only a single building
(Process Building 1), and no discharge pits and only a few
materials piles in 1975. Sometime between 1980 and 1984,
discharge pits, process tanks, and more materials piles were
added.

An NMED memo dated March 6, 1980, states that there were two
buildings at the site, each owned by a different individual.
According to the memo, the southern building (Process Building
1) was owned by Sierra Blanca Mining and Processing Co. and
housed operations consisting of mechanical separation of gold
from its natural ore. The ore material was reportedly from
the Jicarilla Mountain area in south-central New Mexico. The
southern building (Process Building 2) was owned by Double
Eagle Mining Co., which planned to chemically extract gold
from ore. The memo indicates that this ore was transferred
from the Cimarron site. The memo states that Double Eagle
Mining Co. maintained extraction equipment both inside and
outside of the northern building.

A February 1985, NMED Site Inspection Report described the
site as an "abandoned ore-processing mill with 2 1lined
impoundments, an underground storage tank, 2 above ground
tanks and a small unlined pit." The 1lining in the
impoundments was noted to be torn. The actual on-site
inspections were performed in April, May, and June, 1984.
Subsequent investigations performed by CDM-FPC under contract
to EPA have resulted in the identification of contaminated
materials above health based levels. )

It should be noted that portions of the facility have been
dismantled, sold, moved, and/or removed. The current site
features are shown on Figure 2. The material pile locations
and outlines are approximate.

The extensive RI field work and feasibility study began in May
1990 and was completed in June 1991. The data generated was
used to estimate the extent and magnitude of contamination at
the Cimarron Mining site and to develop and review remedial
alternatives. The alternatives evaluated included various
treatment alternatives for the soils and waste piles,
institutional controls, and no action.
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III. COMMUNITY PARTICIPATION

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

Major community interest has focused on alleviating the stigma
of a hazardous waste or Superfund site as it relates to the
community and the desire to have an expeditious solution to
allow future industrial development of the site.

A public "open house" workshop was conducted in May 1989 to
inform the community of the general RI/FS activities planned
and the Superfund process and to answer any gquestions.
Approximately 35 people attended, including out-of-town
individuals and representatives of the local newspaper and the
New Mexico Bureau of Mines.

Questions and comments ranged from concerns regarding the
level of site contamination, potential impacts on the
community and possible solutions to a disregard for the
previous analytical data from the site and an unwillingness
to accept the potential of long term impacts from the site
contamination.

In March 1990, a second public workshop, primarily for
Cimarron Operable Unit 1, was conducted to notify the
community of the preliminary RI results and to answer
questions. Approximately 25 people attended this workshop.
Most questions evolved around potential remedial solutions and
the schedule of future activities. A major portion of the
meeting involved discussions of the Cimarron Operable Unit 2
(Sierra Blanca) site and the responsible party status of the
town of Carrizozo, which leased the property to the operators
of the mill.

Numerous informal status briefings have been conducted with
various interested citizens and local officials including
presentations, by invitation, at the local chapter of the
Rotary Club.

The public participation requirements of CERCLA sections
113(K) (2) (B) (i-v) and 117 have been met. The RI/FS documents
for the Cimarron Mining Operable Unit 2 (Sierra Blanca) site
and a Proposed Plan of Remedial Action were released for
public comment in June 1991. Public notices were published
in the Lincoln County News, fact sheets were mailed to
interested individuals, and the documents were made available
for review in local repositories. A public meeting to discuss
the Proposed Plan was conducted on June 17, 1991.
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Approximately 15 people attended the public meeting. Most
comments (from 2 commentors) on the proposed plan of
solidification/stabilization and onsite disposal focused on
the potential for off site disposal of the treated soils. No
comments were presented which adamantly opposed the
solidification and on site disposal alternative. Officials
representing the Town of Carrizozo also had no comment
regarding the proposed remedy.

The responsiveness summary presented on page 21 provides
further details regarding the comments received at the public
meeting. No additional comments were received during the 30
day public comment period, which ended on July 10, 1991.

SCOPE AND ROLE OF THE OPERAB UN

The Cimarron Operable Unit 2 (Sierra Blanca) RI/FS has been
performed in accordance with EPA's National Contingency Plan
under the Comprehensive Environmental Response Compensation
and Liability Act (CERCLA), and the Superfund Amendments
Reauthorization Act (SARA). This will be the final operable
unit for this site.

The overall objectives of the RI/FS are:
© To collect and evaluate data to determine the extent of
surficial contamination at the site.

To collect and evaluate data to determine if subsurface
contamination has occurred in either the soils or ground
water.

# 0

o To collect and evaluate data to characterize the shallow
subsurface geology and hydrogeology.

o To determine if ground water from nearby residential wells
has been affected by site activities.

o To evaluate human health and environmental risks posed by
site-related contamination identified during the RI.

o To identify potentially applicable or relevant and
appropriate regulations (ARARs) for response actions.

o To identify and evaluate remedial alternatives to address
human health and/or environmental risks.

Based on the evaluation of the milling process, findings of
previous investigations, and results of the RI field
investigation, the sources and the areas of environmental
contamination at the Sierra Blanca site have been delineated.



The remedy outlined in this Record of Decision represents the
final remedial action at the site and will address the
principal threats which are posed by the lead contaminated
soils and materials piles.

SITE CHARACTERISTICS

In contrast to the Cimarron site, the Sierra Blanca property
is not contaminated with cyanide. At Sierra Blanca, the
ground water has been found to be unaffected by past site
operations; but some soils, tank sediments, discharge pit
sediments, and waste pile soils contain high concentrations
of various metals, particularly lead. Typical background
concentrations of lead in the area average approximately

13 ppm (parts per million), whereas onsite concentrations
range as high as 46,400 ppmn.

EPA has issued a directive establishing interim soil cleanup
levels of 500-1000 ppm 1lead at Superfund sites (OSWER
Directive #9355.4-02, EPA, 1989). These levels represent safe
onsite levels assuming either a residential or industrial
future use, respectively. EPA has established 500 ppm as the
most appropriate soil 1level for this site. This is a
conservative level in that it assumes future residential use
of the property.

Figure 3 depicts the areas of the Sierra Blanca property which
are contaminated with lead concentrations above 500 ppmn.
Other metals besides lead are also found at elevated
concentrations at the site. These elements are arsenic,
barium, beryllium, copper, lead, manganese, mercury, silver,
and zinc. Lead, however, represents the most significant
threat to human health;, and therefore lead is considered the
principal threat at the site. The cleanup of these other
compounds will be incidental to the lead cleanup.

Based on the results of the RI, approximately 43 cubic yards
of tank sediments, 182 cubic yards of material pile soils and
rock, and 345 cubic yards of discharge pit sediment and site
soils are contaminated with lead at levels above 500 ppm.

Referring to Figure 3, for the tank samples analyzed for lead,
the maximum on-site lead concentration is 46,400.0 ppm. Seven
tanks (TS-01-TS-07) contained lead at concentrations above 500
ppm. The average concentration of lead in all tanks sampled
is 12,049 ppm.

Lead in the various waste piles on site has a maximum
concentration of 18,900.0 ppm. The contaminated waste piles
are MP-01, MP-02, MP-03, MP-26, and MP-32. In contrast to the
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tank sediments, where the majority of samples indicate high
elevated concentrations of lead, only four of the 34 waste
pile samples analyzed indicate contamination with lead at
levels in excess of the 500-1000 ppm guidance levels. Two
piles, MP-01 and MP-26, with lead concentrations of 18,900 ppm
and 18,700 ppm, respectively, are the only piles that
demonstrate significantly elevated lead 1levels. All other
waste pile samples contain lead at concentrations of 114 ppm
or less.

The maximum level of lead in surface soils at the site is
10,409 ppm, with an overall average concentration of 1470 ppm.
Although surface soil and waste pile samples collected at the
site indicate highly elevated concentrations of lead in some
areas, the contamination has been found to be limited to 6"
to 18" in depth. The contaminated soils areas are shown in
Figure 2 as SS-02 and SS-05.

It is important to note that the various types of contaminated
material at the site differ in physical characteristics. The
materials vary considerably with respect to particle size.

The tank sediments, discharge pit sediments, and site soils
consist of fine particle size soils, whereas the material in
the material piles ranges in size from soil particles to
boulder size rocks. The materials also vary with respect to
their leaching potential.

As part of the sampling program, select samples were analyzed
using Toxicity Characteristic Leaching Procedure (TCLP) for
the elements of concern: arsenic, barium and lead. The TCLP
analysis is a procedure for evaluating a material's ability
to release contaminants to the environment. The samples were
chosen to be representative of contaminated tank sediments,
surface soils, material piles, and discharge pit sediments.
Only the samples of tank sediments and material piles failed
the TCLP test for lead. All of the samples passed the TCLP
test for arsenic and barium.

This indicates that the metals present in soils and discharge
pit sediments are tightly bound within the soil and that
migration of arsenic and the metals of concern from discharge
pit sediments and contaminated surface soils to deeper soils
and groundwater is not likely to occur. However, lead in the
material piles 1, 2, 3, 26, and 32, as indicated in Figure 4,
does have the potential for such migration via leaching. 1If
tanks were spilled or dispersed on the ground, lead migration
could also occur.
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VI.

With respect to the remedial action at Sierra Blanca, the TCLP
results help to direct the cleanup. Those materials which
fail the TCLP test will have to undergo more stringent
treatment to control potential migration of contaminants than
those materials which pass the test. 1In accordance with EPA
Publication 9347.3-12FS dated January 1991, titled "Superfund
Guide to RCRA Management Requirements for Mineral Processing
Wastes," mineral processing waste is subject to hazardous
waste regulations under RCRA Subtitle C if it meets the
definition of a RCRA hazardous waste (i.e. a listed waste or
exhibits a characteristic, as in failing the TCLP test).

Alternative remedial approaches to the Sierra Blanca waste
materials are further discussed below in this Decision Summary
and in the Feasibility Study for Sierra Blanca.

SUMMARY OF SITE RISKS

The objective of the Risk Assessment was to determine whether
or not the substances present at the Sierra Blanca site
present potential human health risks. Risks were evaluated
by incorporating Sierra Blanca, or Operable Unit 2 (0U2)
contaminant concentration data into tables previously
developed for the risk assessment portion of the Cimarron
(OUl1) RI/FS. This data table is used due to the similarity
of contaminants and the geographical proximity of the two
sites. Media evaluated included surface soil, material piles,
discharge pit and tank sediments, and ground water. The Risk
Assessment evaluated the potential cancer and noncancer health
risks associated with incidental ingestion of soils from the
site, dermal contact with soils from the site, and inhalation
of windblown dust containing site-related contaminants.
Groundwater is not evaluated since the groundwater has been
found to not be contaminated with site related contaminants
of concern.

Baseline Risk

Due to the lack of an accepted oral reference dose (Rfd) for
lead, the primary contaminant of concern at Sierra Blanca, it
is difficult to quantify the current baseline risks. However,
any exposure to elevated concentrations of 1lead can
potentially result in elevated blood lead levels, particularly
in children.

At the present time there are no final regulatory standards
for lead in soils. As previously stated, EPA has issued a
directive establishing interim soil lead cleanup levels of
500-1000 ppm at Superfund sites (OSWER Directive #9355.4-02,

11



EPA, 1989). These levels represent safe onsite levels based
on acceptable inhalation/ingestion risks, assuming either a
residential or industrial future use, respectively. EPA has
established 500 ppm as the most appropriate soil level for
this site. This is a conservative level in that it assumes
future residential use of the property.

EPA currently suggests the use of a computer model, referred
to as the Uptake Bidkinetic Model, for helping to verify or
refine cleanup goals. This model was used taking into
consideration all potential sources (air, soil, water, etc.)
of lead exposure with regards to site specific aspects of the
Sierra Blanca mill and the Carrizozo area, for generating a
safe level. The results of this modeling (Attachment 1)
indicate that a 500 ppm lead cleanup level is safe and
appropriate.

Actual or threatened releases of hazardous substances from
this site, if not addressed by implementing the response
action selected in this Record of Decision (ROD), may present
an imminent and substantial endangerment to public health,
welfare, or the environment.

Exposure Assessment

A degree of conservatism is built into the risk calculations
in several areas. First, all exposures evaluated are for a
Rypothetical future on-site population. Assumptions in the
exposure evaluation include residential development on the
contaminated site, 30 years of residence at that location, and
that every day during that period is spent on the site. As
described in the OUl RI report the evaluation of surface soils
assumes that soil to which ingestion or dermal exposure occurs
contains all site-related contaminants at the maximum level
detected in surface soils. Because contaminant concentrations
vary at different locations at the site and exposure to
maximal concentrations for all contaminants by one individual
is unlikely, this overestimates any combination of exposures
that could actually occur at the site and maximizes the risk
estimates generated by the risk calculations. This approach
is regarded by EPA as sufficient to characterize risks in this
level of analysis. If such as evaluation indicates that
contaminants from the site do not present an appreciable
health risk, even under these "worst case" exposure
assumptions, it can be assumed that exposures associated with
more plausible exposure scenarios are also without appreciable
risks. Tables 1, 2, and 3 present the calculations and
parameters used to estimate ingestion, dermal absorption, and
inhalation exposures in this assessment.

12



Lifetime Cancer

TABLE 1

RISKS FROM
INGESTION OF COMPOUNDS IN SOIL

o : .
Risk = Lifetime Average

Daily Exposure ]x[Cancer Potency Factor)

[ cs x I c x EF
BW, X AT ]"ICPF]

e

Hazard Index = [Daily Exposure] + [Reference Dose]

where:
cs
IR
CF
FI
EF
ED

AT

BW, -

BW,

CPF

RED

BW

- [ CS x IR x CF x FI ] + [RED]
T

concentration of chemical in soil (mg/kg) = compound specific
ingestion rate (mg soil/day) = 200 for child; = 100 for adult
conversion factor (10°® kg/mg)

fraction ingested from contaminated source = 100%

exposure frequency (days/yr) = 1, current; = 365, future
exposure duration (years) = 1, current; = 30, future
averagin§ time (days) = 25,550

average lifetime bodyweight (kg) = 70 kg

bodyweight at time of exposure (kg) = 15 kg (child)

cancer potency factor (mg/kg-d)"' - compound specific

reference dose (mg/kg~d) - compound specific



Toxicity Assessment

The Hazard Quotient (HQ) approach to evaluation of potential
health risks assumes that there is a level of exposure below
which it is unlikely for even sensitive populations to
experience adverse health effects. If the HQ exceeds unity
(1), there may be concern for potential systemic effects. As
a rule, the greater the HQ above unity the greater the level
of concern. To assess the overall potential for noncancer
effects posed by exposure to multiple chemicals, a Hazard
Index (HI) approach has been developed based on EPA's
"Guidelines for Health Risk Assessment of Chemical Mixtures".
This approach assumes that simultaneous subthreshold exposures
to several chemicals could result in an adverse health effect.
The HI is equal to the sum of the HQs. When the HI exceeds
unity, there may be concern for potential health effects. It
should be noted that not all substances present on the site
act on the same target organ or produce the same adverse
health effect. Therefore, summation or the HQs to generate
a HI is a conservative estimate of risk.

A review of the data indicates that the contaminants of
concern (COCs) at Sierra Blanca are similar in surface soils,
materials piles, and tank sediments. The major COC is lead;
however, arsenic and other metals are present in conjunction
with lead at various locations on the site. The elements
evaluted in the 1risk assessment are arsenic, bariun,
beryllium, copper, lead, manganese, mercury, silver, sodium
and zinc. COCs include all of these, with the addition of
sodium. Tank sediment COCs include all those found in soil,
with the exception of beryllium. COCs in ground water consist
of lead, manganese, and zinc. Table 4 shows all substances
detected and indicates which substances were found at elevated
levels, by media. The Reference Doses (RfDs) available for
COCs at Sierra Blanca are listed in Table 5. The Reference
Doses (Rfds) for the COCs at this site exist only for
evaluation of ingestion exposures. No RfD values are
currently available for evaluation of inhalation or dermal
exposures to these COCs. As in the risk assessment for OU1l,
oral RfDs are used to evaluate potential health risks
following dermal absorption of substances. This approach
assumes that systemic toxicity is similar following absorption
via the skin or gastrointestinal tract. This approach was not
used for inhalation exposures in the OUl assessment or in this
report, as toxicity via this route is frequently specific to
the respiratory tract.

Two of the COCs (arsenic and beryllium) are identified as
known or suspected human carcinogens. These are listed in
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Lifetime Cancer Risk =

TABLE 2

RISKS FROM
DERMAL CONTACT WITH CHEMICALS IN SOIL

[ Lifetime Average

Absorbed Dose ]x[Cancer Potency Factor])

-3

[ ¢S x CF x SA x LR x ABS X EF x ED
= L BW, X AT X[CPF]

Hazard Index = ([Daily Absorbed Dose] + [RfD]

here:
CS

CF

ABS

EF

ED
BW,

BW

AT
CPF

RED

]

]

BW,

- [QS_&_.CL_K_§A_>¢_LR_K_A§$]+[RfD]
T

concentration of chemical in soil (mg/kg) - compound specific
conversion factor (107 kg/mg).

surface area of skin available for contact (cm{/event) = 2,100
cm? child; = 5,300 cm? adult

loading rate of soil on skin (mg/cnﬁ) = 0.5 mg/cm@
absorption fraction (unitless) = 1%
exposure frequency (events/year) = 1/yr for current scenario;

= 260 ages 1-5 (5 times/wk), 104 thereafter (2 times/wk) for
future.

exposure duration (years) = 1 current; = 30 future
average lifetime body weight (kg) = 70 kg

bodyweight at time of exposure (kg) = 70 kg adult; = 15 kg
child

averaging time (days) = 25,550
cancer potency factor (mg/kg-d) ! - compound specific

reference dose (mg/kg-d) - compound specific



TABLE 3

RISKS FROM
INHALATION OF DUSTS

Lifetime Cancer Risk = Lifetime Average ]x[Unit Risk Factor]

where:
CcD
CF,
CF,
RD
ED

WF

AT

URF

Daily Exposure

-

[ cD x CF, x CF,x RD x ED Xx WF
= AT X [URF]

concentration of contaminant in dust (mg/kg) - compound specifi
conversion factor #1 (10® ug/mg)

conversion factor #2 (10 kg/ug)

_concentration of respirable dust in air (ug/m’) = 12 ug/m’

- exposure duration (years) = 30 years

fraction of tirme wind klows toward receptor (uvnitless)
= 10%, current; = 100%, future :

averaging time (years) = 70 years

unit risk factor (ug/m’)"! - compound specific



TABLE 4

METALS DETECTED AT ELEVATED
CONCENTRATIONS, BY MEDIA®

Compound Soil** Material Piles = Tank Sediments
arsenic X X X
barium X. X X
beryllium X X
copper X X X
lead X X X
manganese X X X
mercury X X

silver X X X
sodium X
zinc X X X

*X indicates that the substance was present at an elevated concentration
onsite. Only those compounds detected at elevated concentrations were
included in the human health risk assessment.

**Including discharge pit sediments.



Table 6 together with their carcinogenic slope factors (CSFs)
for oral or inhalation exposures. Both of these compounds are
considered to be carcinogenic following either ingestion or
inhalation expsoures.

Ecological Assement

In addition to human.helath evaluations, environmental impacts
of the site were evaluated. No endangered species were
identified on or near the Sierra Blanca site. The primary
opportunity for ecological exposures is through contaminated
soils which may be incidentally ingested by animals during
feeding or may be in contact with plant roots. - High
concentrations of lead at Sierra Blanca, and associated
elevated concentrations of other constituents such as arsenic
and barium, are not dispersed across the site, but rather are
present in distinct and separable 1locations on-site.
Contaminated materials are found in discharge pit sediments,
material piles, tank sediments, and two well defined small
areas of surface soils.

The remedial action to be conducted at Sierra Blanca will
entail treatment and disposal of the contaminated material in
such a way that the material will no longer be available for
contact by humans or animals. Since the contaminated material
is only located in the above specific areas of the sie, rather
than scattered across the site as is the case at many
Superfund sites, a remedial action directed at those specific
contaminated areas will effectively remove ecological threats
as well as human health risks. Analyses performed based on
available data indicate that using the 500 ppm lead soil
cleanup level ensures no significant ecological threats at the
Sierra Blanca Mill.

Risk Assessment Summary

As stated previously, the risk calculations performed in this
review are conservative. Maxiumum concentrations of
contaminants are used in all but the inhalation exposure
calculations, even though the maximum concentrations do not
occur in the same sample locations. Additional conservatism
is added by the summation of the Hazard Quotients due to the
fact that not all of the COCs may act on the same target organ
or produce the same adverse health effect. Additionally, only
the exposures by hypothetical future on-site resident
population are used in calculating the HQ and carcinogenicity
of each contaminant. This hypothetical population is expected
to endure the highest exposure to site-related contaminants,
and so experience the greatest health risks.
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Arsenic and beryllium are evaluated for carcinogenicity
following inhalation exposure to surface soil. The summed
lifetime cancer risk is 1.0E-06, with individual cancer risk
of 1.0E-06 and 2.5E-08 for arsenic and Dberyllium,
respectively. Generally, a carcinogenic risk value of 1.0E-
04 to 1.0E-07 is within the range of target risk levels EPA
has identified as acceptable in the NCP.

Calculations of surface soil ingestion exposure show a summed
HI of 3.2E+00 with the highest HQ of 1.4E+00 presented by
barium. As mentioned earlier, only arsenic and beryllium are
evaluated for 1lifetime cancer risk following ingestion
exposure. Lifetime cancer risk for these constituents
folllowing surface soil ingestion is calculated as 9.3E-04.
Material pile soil ingestion exposure calculations reveal a
summed HI of 4.3E+00, with HQs of 1.0E+00 and 2.3E+00 for
barium and manganese, respectively. Evaluation of material
pile soil ingestion predicts a lifetime cancer risk of 7.7E-
05. Calculations regarding ingestion exposure to tank
sediments show individual HQs of 3.01E+00 and 4.4E+00 for
barium and silver, respectively. Tank sediment evaluation
reveal an ingestion lifetime cancer risk of 9.7E-07. Site
ground water has been found not be contaminated with
contaminants of concern.

Using the future scenario, there are no increased systemic
risks via dermal exposure from any COC in any media. None of
the summed HIs or individual HQs for dermal exposure are above
one. Evaluation of surface soil dermal exposure reveals a
lifetime cancer risk of 6.1E-05. Evaluation of material pile
dermal exposure show arsenic to present a lifetime cancer risk
of 4.7E-06. Tank sediment dermal exposure calculatiorns reveal
a lifetime cancer risk of 5.1E-08 for a single exposure.

It should be noted that lifetime cancer risk calculations for
surface soil ingestion and dermal exposure are performed using
the maximum concentration of arsenic of 731 mg/kg. This
concentration is an order of magnitude higher than the next
highest sample of 79.6 mg/kg or the arithmetic average
concentration of arsenic in surface soil of 50.5 mg/kg.
Cancer risks associated with these lower concentrations would
be nearly one order of magnitude lower. Additionally, it
should be noted that numerous issues relevant to the
evaluation of arsenic carcinogenicity, particularly following
arsenic ingestion, have been reviewed and include
nonlinearities in the dose-response curve for arsenic
carcinogenicity which could reduce the risk posed by a given
dose. In combination with the lower concentrations of arsenic
found at most locations on the site, actual risk or cancer
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VII.

could be lower than the values presented in the attached
tables by up to two orders of magnitude. Table 7 summarizes
the HIs and total cancer risk for each exposure pathway and
media of concern.

DESCRIPTION OF ALTERNATIVES

Numerous remedial alternatives were screened during the
feasibility study process including reprocessing/recycling,
soil washing, thermal treatment, biological treatment, off

site disposal in mine shafts, etc. The screening process
eliminated those alternatives which were not technically
feasible, could not meet State and/or Federal regulations, or
would not be protective of public health and the environment.

Subsequent to this detailed screening process, a total of five
alternatives for the Sierra Blanca site remediation were
analyzed in detail. The following alternatives were evaluated
using the nine selection criteria outlined on page 27 of this
Decision Summary. The details of this evaluation are
contained in Chapters 8, 9, and 10 of the Feasibility Study
report (Attachment 2).

1. No Action

2. Institutional Controls

3. Cement Solidification/stabilization and On-Site Disposal

4. Cement Solidification/stabilization and Off-Site Municipal
Landfill Disposal

5. Off-Site Municipal Landfill and Hazardous Waste Landfill
Disposal

ALTERNATIVE 1 - NO ACTION

The No Action alternative (consisting of monitoring only)
provides a baseline for reviewing other remedial alternatives
for the Sierra Blanca site. Because no remedial activities
would be implemented to mitigate contamination present at the
site under this alternative, it is possible that people could
be exposed to contaminants. With the exception of the removal
of the process chemical drums and tank sediments onsite, no
reduction in risks to human health and the environment would
occur.

Capital costs are $17,000 and as with all alternatives
evaluated, include installing 2 additional ground water
monitoring wells at the site. Annual operation and
maintenance (0 & M) costs include semi-annual ground water
sampling and analysis for metals for a period of 30 years.
Present worth of O & M costs is estimated to be $48,000.
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TABLE 7

SUMMARY OF RISKS ASSOCIATED WITH POTENTIAL FUTURE EXPOSURE

Summed Maximum Total Primary
Future Hazard  Hazard Cancer Contributor
Scenarno Index  Quotient Compound Risk to Risk

SOIL INGESTION
Lifetime - Surface Soil 32E+00 14E+00  barium 9.3E-04  arsenic
Lifetime - Material Piles ~ 4.3E+00 23E+00 manganese 7.2E-05 arsenic
From Tanks - 44E+00 silver 9.7E-07  arsenic

DERMAL ABSORPTION FROM SOIL
Lifetime - Surface Soil 1.7TE-01 7.2E-02 barium 6.1E-05  arsenic
Lifetime - Material Piles 23E-01 12E-01 manganese 4TE-06  arsenic
From Tanks - 2.3E-01 silver S.1E-08 arsenic

DUST INHALATION
Onsite Residence - - - 1.0E-06 arsenic



ALTERNATIVE 2 = INSTITUTIONAL CONTROILS

Under this alternative, no active remedial measures to
directly address contamination at the site would be
implemented; rather, legal controls, such as site access and
land use restrictions, would be used to minimize the
likelihood of contact with contamination. Monitoring of
ground water as desgribed for Alternative 1 is included under
Alternative 2 to ensure that the risks to human health are
being addressed. Institutional control measures that could
be implemented consist of fencing, land use restrictions or
deed notices, and zoning ordinances which would 1limit
activities on the site. These additional measures will also
be selectively included as elements of the other remedial
alternatives.

The use of institutional control measures provide a greater
degree of protection of human health than the No Action
alternative, however, this alternative will not address the
potential for contaminant migration from the site. Also, long
term effectiveness would likely be low due to difficulties in
enforcement.

Additionally, this alternative provides no reduction in the
toxicity, mobility, or volume of contaminants at the site as
suggested by the Superfund law.

Annual .costs associated with this remedial action are
attributed to ground water monitoring costs. Total estimated
present worth cost of this alternative is $93,000.

ALTERNATIVE 3: CEMENT SOLIDIFICATION/STABILIZATION AND ON=
SITE DISPOSAL

EPA's Preferred Alternative

Alternative 3 entails treatment of contaminated waste material
that can leach, followed by onsite disposal of all wastes.
Treatment would be accomplished by a fixation process using
Portland cement to stabilize the waste material. The 225
cubic yards of waste which failed the TCLP tests (and can
leach) are the material piles and the tank sediments,
including cinder block trench sediments. Contaminated
surficial soils and soils within the discharge pits passed the
TCLP tests but remain a health risk due to other potential
exposure routes. This non-leachable fraction will also be
disposed of in the onsite discharge pit.

Implementation of Alternative 3 would consist of leasing a
standard portable concrete mixer and setting it up on the
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site. Portland cement of a type to be determined based on
bench scale tests would be purchased and stockpiled on-site,
together with any supplemental sand or aggregate required to
achieve the mix design.

The contaminated material piles would be excavated and
discharged into the cement mixer, where the material would be
mixed with Portland cement, water, and any supplemental sand
or aggregate required. The resulting concrete mixture would
then be transported to the discharge pit and deposited. Non-
leachable contaminated surficial soils and sediments within
the contaminated discharge pits would be excavated and
disposed directly without treatment. An impermeable cover,
the specifications of which will be determined in the design
phase, will be incorporated to restrict the infiltration of
precipitation. The discharge pit would then be covered with
clean soils. Two additional monitoring wells will also be
installed as an extra precautionary measure to ensure
protection of the ground water.

Alternative 3 would be highly protective of human health and
the environment, as the wastes would be treated to prevent
leaching. Additionally, this alternative would achieve

compliance with all State and Federal regulations. A high
degree of long-term effectiveness and permanence would be
achieved since the waste's mobility would be significantly
reduced. Due to the known reliability of the stabilization
treatment method for the contaminated material, it is
anticipated that monitoring can be significantly reduced
compared to Alternative 1 and 2, therefore, monitoring costs
have been reduced accordingly. Alternative 3 is readily
implementable with an estimated present worth cost of $79,000.

ALTERNATIVE 4: CEMENT SOLIDIFICATION/STABILIZATION AND OFF-
SITE MUNICIPAT, TANDFITLI, DISPOSAL

Alternative 4 also involves cement solidification/fixation
treatment of the leachable portion of the Sierra Blanca waste
material, followed by transportation together with excavated
non-leachable wastes to a suitable off-site municipal landfill
for final disposal. This alternative 1is similar- to
Alternative 3, except that final disposal of the wastes would
be in an off-site landfill. Transportation of the wastes
would be accomplished in standard public highway-approved bulk
carrier trucks, of approximately 40,000 1lb. capacity, which
would be covered to control dust.

Alternative 4 would reduce the mobility of the wastes through
treatment. Implementation of this alternative would provide
a reasonable degree of short-term effectiveness, provided
appropriate precautions and control measures such as dust
control are instituted during the remediation phase.
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As with Alternative 3, Alternative 4 would be highly
protective of human health and the environment since the
wastes would be treated. The estimated present worth cost of
Alternative 4 is $235,000.

ALTERNATIVE 5: OFF=-SITE ICIPAL AND HAZARDOUS WASTE
LANDFILL DISPOSA

In lieu of treatment of the leachable portion of the Sierra
Blanca waste material, an alternate approach would be to
dispose of it in an off-site hazardous waste landfill.
Alternative 5, therefore, consists of excavating the leachable
wastes and transporting them without treatment to a suitable
hazardous waste landfill. Because there is no requirement to
dispose of the non-leachable wastes in a hazardous waste
landfill, these wastes would be excavated, kept segregated
from the leachable wastes, and transported to a municipal
landfill for final disposal.

Although Alternative 5 would be protective of human health and
the environment, the degree of protectiveness would be less
than the alternatives involving treatment. Compliance with
State and Federal regulations would be achieved as disposal
of the wastes in permitted municipal and hazardous waste
landfills is allowed under current regulations. Off site
disposal without treatment however, is the least preferred
remedial action wunder the Superfund Amendments and
Reauthorization Act. The estimated present worth cost of this
alternative is $344,000.

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

Figure 3 shows the areas of highest lead contamination (in
excess of 500 ppm). Treatment of these soils and waste piles
would effectively address the principal threats due to lead
contamination, potential ingestion/inhalation impacts and
potential migration to ground water. Accordingly, remedial
action alternatives for the site focus on removal of those
areas of soil contamination and waste piles above 500 ppm
lead, with some continued ground water monitoring to ensure
long-term effectiveness.

Potential remedial action alternative technologies were
evaluated to address soil and waste pile contamination at the
Cimarron Mining Operable Unit 2 (Sierra Blanca) site. This
evaluation was performed by progressing through the series of
analyses which are outlined in the National Contingency Plan,
(NCP), in particular, 40 CFR Section 300, along with various
guidance documents issued by the EPA, Office of Solid Waste
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and Emergency Response (OSWER). This process addresses the
Superfund Amendments and Reauthorization Act (SARA) Section
121 requirements of selecting a remedial action that is
protective of human health and the environment, that is cost-
effective, that at least meets Federal and State requirements
that are applicable or relevant and appropriate, and that
utilizes permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum
extent practicable. Additionally, SARA Section 121 and the
guidance documents referenced above require EPA to give
preference to remedies which employ treatment which
permanently and significantly reduces the mobility, toxicity,
or volume of hazardous substance as their principal element.
The details of this evaluation are contained in Chapters 8,9,
10 of the Feasibility Study report (Attachment 2).

Alternate technologies were identified using best engineering
judgement following the guidelines presented in Guidance for
Conducting Remedial Investigations and Feasibility Studies
Under CERCIA (EPA, 1988), Guidance on Remedial Actions for
Contaminated Ground Water at Superfund Sites (EPA, 1988), and

the Handbook for Remedial Action at Waste Disposal Sites
(EPA, 1988).

The initial step in determining the appropriate remedial
action for the Cimarron Mining Operable Unit 2 (Sierra Blanca)
site was to identify suitable remediation technologies. A
review and analysis of the available remediation methods was
conducted and feasible alternatives were developed.

The detailed evaluation process is a structured format,
designed to provide relevant information needed to adequately
compare and evaluate feasible alternatives to allow selection
of an appropriate remedy for the site by EPA through the
Record of Decision (ROD) process. The remedy must meet the
following statutory requirements:

o Be protective of human health and the environment;

o Attain ARARs (or provide ground for invoking a waiver):

o Utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the
maximum extent practicable; and

o Satisfy the preference for treatment that reduces toxicity,
mobility, or volume as a principal element, or provide an
explanation in the ROD as to why it does not.

Nine evaluation criteria have been developed to address the
statutory requirements listed above and to address additional
technical and policy considerations that have proven to be
important for selecting remedial alternatives. These criteria
are listed and briefly described below:
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o Overall Protection of Human Health and the Environment -
How well the alternative reduces risks to human health and
the environment, +through treatment, engineering or
institutional controls.

o Compliance with ARARs -~ How well the alternative complies
with all applicable or relevant and appropriate
requirements or, if a waiver is required, how it is
justified.

o Long-Term Effectiveness and Permanence - How well the
alternative maintains long~term effectiveness in protection
of human health and the environment. Alternatives which
afford the highest degree of long-term effectiveness and
permanence are those that leave little or no untreated
waste at the site.

o Reduction of Toxicity, Mobility or Volume through Treatment
- Anticipate performance of the specific treatment
technologies that an alternative may employ and their
ability to destroy or irreversibly treat contaminants.

o Short-Term Effectiveness - How well the alternative
protects human health and the environment during
construction and implementation of a remedy.

o Implementability - Whether the alternative is technically
and administratively feasible and whether the required
goods and services are available.

o Cost - Analysis of capital and O & M costs of each
alternative to determine cost-effective remedies. Cost
estimates are developed with relative accuracy (-30% to
+50%) and are presented as present worth costs so that
alternatives can be reasonably compared.

o0 State Acceptance - To be completed for the most part after
the public comment period; this criterion describes the
preferences of the State or support agency.

0 Community Acceptance - To be completed for the most part
after the public comment period; this criterion reflects
the preferences of the community.

Below, each of the five alternatives for Cimarron Mining
Operable Unit 2 (Sierra Blanca) soil and waste pile
contamination is individually evaluated and then comparatively
analyzed on the basis of the first seven of the nine criteria
above. The last two criteria above (State and community
acceptance) were fully addressed after the public comment
period, the results of which are stated in the Responsiveness
Summary on page 34 of this Decision Summary.
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Alternative 1

Alternative 1, No Action, is implementable; however, it
provides no treatment, engineering, or institutional measures
to control the exposure of receptors to contaminated material.
No reduction in risks to human health and the environment
would occur, therefore this alternative would not be in
compliance with ARARS.

No controls for exposure, other than the existing fence, and
no long-term or short-term site management are included under
Alternative 1. This alternative provides no reduction in the
toxicity, mobility, or volume of the contaminated ores, tank
sediments, and surficial soils on the site. All existing and
potential future risks associated with the site would remain.
With respect to ground water, no effects from site
contaninants have been detected. With respect to soils,
quantifiable risks are present which consist of hazards
arising from potential exposure to lead, with limited
additional effects from other metals.

Alternative 2

The use of institutional control measures, Alternative 2,
provides a greater degree of protection of human health than
the No Action alternative alone, since institutional action
can reduce the potential exposure of receptors. Access and
land use restrictions further limit activities on the property
which would minimize exposure risks. While some degree of
human health protectiveness would be provided by Alternative
2, it would not be protective of the environment since the
contamination will remain.

Like Alternative 1, Alternative 2 would not comply with ARARs
due to requirements imposed by RCRA Subtitles € and D
regarding disposal of mining wastes, and due to New Mexico
solid waste regulations. Although reduction in the potential
for human exposure would be recognized under this alternative,
only limited long-term effectiveness would be provided due to
difficulties 1in enforcement of the institutional control
measures. Additionally, this alternative provides no
reduction in the toxicity, mobility, or volume of contaminants
at the site. '

Alternative 3 -
Alternative 3, stabilization and on-site disposal, would be
highly protective of human health and the environment, as the

wastes would be treated to the extent practicable.
Additionally, this alternative would achieve compliance with
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all ARARs. A high degree of long-term effectiveness and
permanence would be achieved. Stabilization is the state-
of-the-art technology for immobilizing metals and has been
utilized effectively for many years. Durability tests are
being conducted on the solidified material as part of the
bench scale treatability tests. This information will be
utilized in determining the necessary optimum mixture ratios
to ensure the long Eerm effectiveness of this option.

Alternative 3 would reduce the toxicity and mobility of the
wastes through treatment; however, the volume of the wastes
would not be reduced as a result of cement solidification
fixation treatment. Implementation of this alternative should
provide a reasonable degree of short-term effectiveness,
provided appropriate precautions and dust control measures are
instituted during the remediation phase. These measures would
be those that minimize or prevent exposure hazards to on-site
workers and adjacent residents during remediation activities.

Implementation of this alternative is possible without undue
technical or administrative difficulty.

Alternative 4

As with Alternative 3, Alternative 4, stabilization and off-
site municipal landfill disposal, would be highly protective
of human health and the environment since the wastes would be
reated, and compliance with ARARs would be achieved. The
egree of long-term effectiveness and permanence would be
comparable to on-site landfill disposal, since a municipal
landfill in compliance with current regulations is monitored
closely.

Alternative 4 would reduce the toxicity and mobility of the
wastes through treatment. The volume of wastes would,
however, be substantially increased as a result of treatment,
which would impact transportation costs.

Implementation of this alternative should provide a reasonable
degree of short-term effectiveness, provided appropriate
precautions and dust control measures are instituted during
the remediation phase. These measures would be those that
minimize or prevent exposure hazards to on-site workers and
nearby residents during remediation activities.
Implementation would be dependant on acceptance of the
material by the off-site facility.
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Alternative S

Alternative 5 off-site municipal and hazardous waste landfill
disposal, would be moderately protective of human health and
the environment, although the degree of protectiveness would
be less than the alternatives involving treatment. Compliance
with ARARs would be achieved as disposal of the wastes in
permitted municipal and hazardous waste landfills is allowed
under current regulations. A similar degree of long-term
effectiveness and permanence would be provided with this
alternative as compared to on-site 1landfill disposal.
Although treatment would be provided prior to disposal in an
on-site landfill, the continuous monitoring and active waste
management present in a permitted hazardous waste landfill
should provide a comparable level of protectiveness. The
long~-term effectiveness and permanence of off-site hazardous
waste landfill disposal would be 1less than treatment and
disposal in a municipal landfill, since treatment of the
wastes would be provided prior to disposal in the municipal
landfill. Additionally, the level of waste management and
waste monitoring provided is comparable at both facilities.

Alternative 5 would reduce the mobility of the wastes as a
result of disposal in a hazardous waste landfill. However,
the toxicity and volume of the wastes would not be affected.

Implementation of this alternative should provide a reasonable
degree of short-term effectiveness, provided the appropriate
precautions and dust control measures are instituted during
the remediation phase involving excavation of the contaminated
material.

Implementation of this alternative would be dependent on
acceptance by the off-site facilities. Off site disposal
without treatment however, is the least preferred remedial
action under the Superfund Amendments and Reauthorization Act.

Cost Comparison

1. No Action $48,000

2. Institutional Controls 93,000

3. Cement Solidification/Onsite Disposal 79,000

4. Cement Solidification/Offsite Municipal 235,000
Landfill Disposal

5. Off-site Municipal and Hazardous Waste 344,000

Landfill Disposal
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IX.

SELECTED MEDY

EPA's selected remedy (Alternative 3) -~ cement solidification/
stabilization and on site disposal has been reviewed and
concurred with by the New Mexico Environment Department. The
proposed alternative, along with the other detailed
alternatives, was evaluated and ranked according to the nine
selection criteria outlined above. This ensured a
comprehensive and thorough study of the benefits of each
alternative. This alternative was found to be the most cost-
effective and protective of the alternatives studied.

Alternative 3 - Cement Solidification/stabilization and On-
site Disposal

Also includes:
- removal of process chemical drums and tanks

- install two additional monitoring wells, 1long term
monitoring of the ground water

- deed notice of remediation activities

- installation of an impermeable cover/cap for the disposal
area

Final Remediation Goal

Point of Remediation
Medium Chemical Compliance Goal
Soils Lead On Site Surface 500 ppm
Soils

STATUTORY DETERMINATION

Actual or threatened releases of hazardous substances from
this site, if not addressed by implementing the response
action selected in this Record of Decision (ROD), may present
an imminent and substantial endangerment to public health,
welfare, or the environment.

Stabilization of the soil and waste pile material exceeding
500 ppm would provide protection of human health and the
environment by reducing the mobility of the lead in the soils
and its potential for contaminating groundwater. Treatment
will also ensure that the waste is not a significant ingestion
or inhalation risk. Hazard Indices for noncarcinogens at the
site will be less than 1 upon completion of remedial action.
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XI.

Additionally, implementation of the selected remedy will not
pose unacceptable short-term risks or cross-media impacts.
The selected remedy also meets the statutory requirement to
utilize permanent solutions and treatment technologies to the
maximum extent practicable.

The long-term risks associated with the Sierra Blanca soils
and waste piles contamination would be minimized. Short-term
risks could be addressed by ensuring that airborne dusts are
controlled during implementation of the remedy. The selected
remedy could be readily implemented, since no special
technologies would be required; and the remedy utilizes
typical construction techniques.

All Federal and State requirements for this remedy that are
Applicable or Relevant and Appropriate (ARARs) can be met
through adequate design and planning.

Long-term effectiveness is achieved through solidification and
stabilization of the contaminants of concern. 1In addition,
treatment is utilized to the maximum extent practicable in
this alternative.

This remedy is cost effective in comparison to other
alternatives. The total cost of the selected remedy is
estimated to be $79,000 net present worth dollars (+50% or
-30%). Five-year facility reviews will not be necessary for
the soils since contaminants above health based levels will
not remain. Ground water monitoring will continue for 30
years if sample analysis deems it necessary.

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

Community and state acceptance is favorable to this remedy in
comparison to other alternatives presented during the public
comment period.

DOCUMENTATION OF NO STIGNIFICANT CHANGES

The Proposed Plan for the Cimarron Mining Operable Unit 2
(Sierra Blanca) site was released for puubliccomment in June
1990. The Proposed Plan identified Alternative 3,
solidification/stabilization and onsite disposal, as the
preferred alternative. EPA reviewed all comments submitted
during the public comment period. Upon review of these
comments, it was determined that no significant changes to the
remedy, as it was originally identified in the Proposed Plan,
were necessary.
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XII. RESPONSIVENESS SUMMARY
Community Preferences

Based upon the responses received during the public meeting,
it appears that the Citizens of Carrizozo, and town officials
have preference for the selected remedy of solidification/
stabilization and onsite disposal. Only one citizen commented
at the public meeting regarding the potential for off site
disposal and no comments were received from town officials.
No additional comments were received during the 30 day public
comment period, which ended on July 10, 1991. The New Mexico
Environment Department has provided formal concurrence with
the proposed remedy.

Integration of Comments

1. Comment: Could soils available on site be used as a
neutralizing agent and mixed with the lead contaminated
materials to reduce the leaching potential?

Response: No. Athough the soils onsite do provide some
neutralizing capacity, the quantity of soil necessary to
render the contaminated material non hazardous would be
much greater than the cement required for the proposed
solidification remedy. Due to the resulting increase in
quantity of material to be handled and increased monitoring
requirements, soil neutralization would not be as cost
effective nor as protective as the proposed stabilization
remedy.

2. Comment: Are two additional ground water monitoring wells
necessary?

Response: Yes. Based on the studies conducted at the
site, EPA and NMED concluded that two additional ground
water monitoring wells and continued monitoring are
necessary to ensure protection of the local ground water
resources.

3. Comment: Is the solidification/stabilization of 1lead
contaminated soils an EPA accepted process?

Response: Yes. The solidification/stabilization of metals
contaminated soils is the state-of-the-art technology for
immobilizing such contaminants. The technology is
successful for treating contaminated soils with much higher
lead concentrations than those found at “Sierra Blanca".
Treatability studies were conducted during the Feasibility
Study to determine ‘optimum cement/soil mixture ratios and
leaching tests indicated the process is highly effective.
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4.

Comment: Why is solidification/stabilization and offsite
disposal not considered a better remedy?

Response: Superfund law requires remedies to be cost
effective and also directs EPA to give preference to on
site remedies. Disposal off site would be approximately
three times the cost due to the extremely high
transportation costs and disposal fees, with no increase
in protectiveness, over on site disposal.

Comment: Is the proposed clean-up level of 500 parts per
million lead safe for the residents of Carrizozo?

Response: Yes. This clean up standard presumes that after
remediation the site will be lived upon by families with
children (who are most sensitive to chronic 1lead
poisoning). It is EPA's best current scientific judgement
that resulting soil lead levels less than 500 ppm are safe
for human beings.

EPA utilized a computer model, referred to as the Uptake
Biokinetic Model, for helping to verify or refine cleanup
goals. This model was used taking into consideration all
potential sources (air, soil, water, etc.) of lead exposure
with regards to site specific aspects of the Sierra Blanca
mill and the Carrizozo area, for generating a safe cleanup
level. The results of this modeling indicate that a 500
ppm lead cleanup level is safe and appropriate.

Comment: In a layman's perspective, how many car batteries
would it take to cause the level of lead contamination
found at "Sierra Blanca"?

Response: The lead at this site did not originate from
batteries. A logical comparison can not be made between
the lead in car batteries and the minute particles of lead
found in the approximately 570 cubic yards of contaminated
soils and tank sediments at the Sierra Blanca site.

The severity of lead contamination is based on a potential
for inhalation and ingestion of lead, with 500 parts per
million lead being the health based cleanup criteria. Lead -
concentrations at Sierra Blanca range as high as 46,400
parts per million, or more simply stated, approximately 100
times the acceptable health based limit.
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Attachment 1

t i t Model ]

Since there are no USEPA-approved RfD values for lead, it is not
possible to evaluate the noncancer risks of lead by calculation of
an hazard index. An alternative approach is to estimate the likely
effect of lead exposure on the concentration of lead in the blood
(PbB) . Several mathematical models have been developed for
calculating the value of PbB as a function of environmental
concentrations of 1lead. Of these, the EPA's Integrated
Uptake/Biokinetic (IUBK) aodel called LEAD4 has the greatest
flexibility and has been most thoroughly validated, so it was
selected for use here.

LEAD4 is a lead uptake biokinetic model which could be used as an
alternative to calculating Hazard Quotient for 1lead. LEAD4
estimates the 1likely effect of lead exposure based on the
concentration of lead in the blood of children between the ages of
0-84 months. The model was used to evaluate the effect of surface
soil ingestion on blood lead levels in children ages 0-84 months
for the Sierra Blanca site assuming a residential scenario. The
model LEAD4 is limited to children and can't be used for adults due
to large biological differences.

It is commonly agreed that young children are more susceptible to
the effects of lead than older children or adults. This is based
on three facts: 1) young children tend to have higher exposure
levels (especially to soil), 2) young children have higher lead
absorption rates, and 3) the nervous system of infants and young
children is more sensitive to the neurological effects of lead.
It showid be rioted that some parameters of the model cannot be
adjusted to approximate adult exposure, i.e., ingestion rate,
other parameters including specific body compartments could not be
adjusted to the adult representative sizes. Therefore, the risk
to adults from exposure to lead could not be calculated using the

model. However, we might cautiously assume that concentrations .

protective to children (sensitive population), might be protective
to adults.

The model was applied on data from the site and Carrizozo the area.
The percentage of the child population that would exceed the
critical cutoff point of 10 ug/dL blood level was 21.38 based on
average lead concentrations on site (Figure 1). The percentage
could increase to 99.99 if the lead exposure concentration is based
on the highest lead concentrations in onsite materials (Figure 2).
A value of less than or equal to 5% is generally considered
acceptable. That is 5% of the population will have a chance of
exceeding the cutoff blood lead concentration of 10 ug/dL. For the
Sierra Blanca site, a soil concentration of 500 mg/kg will achieve
less than the 5% value (see Figure 3).
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Attachment 2

IDENTIFICATION AND EVALUATION OF REMEDIAL ACTION REQUIREMENTS
8.1 INTRODUCTION

In this Section and the following two Sections, potential remedial
action alternatives are evaluated to address the contamination at the
Sierra Blanca site. This evaluation is performed primarily by
progréssing through the series of analyses which are outlined in the
National Contingency Plan (NCP), in particular, 40 CFR Section 300,
the Interim Guidance on Superfund Selection of Remedy, December 24,
1986, Office of Solid waste and Emergency Response (OSWER) Dipggtiye
No. 9355.0-19, and the Additional Interim Guidance for FY 1987 Records
of Decision, July 24, 1987 (OSWER Directive No. 9355.0-21). This
process, in part, enables EPA to address the Superfund Amendments and
Reauthorization Act (SARA) Section 121 requirements of selecting a
remedial action that 1) is protective of human health and the
environment, 2) meets Federal and State requirements that are
applicable or relevant and appropriate, 3) utilizes permanent
solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable, and 4) is cost
effective. Additionally, SARA Section 121 and the guidance documents
referenced above require EPA to give preference to remedies which
employ treatment which permanently and significantly reduces the
mobility, toxicity, or volume of hazardous substances as their
[rincipal element.

Section 121(b) (1) of SARA requires that an assessment be conducted of
permanent solutions and alternative treatment technnlogies or resource
recovery technologies that, in whole or in part, will result in a
permanent and significant decrease in the toxicity, mobility, or
volume of the hazardous substances, pollutants, or contaminants. SARA
requires that the following treatment alternatives be developed:

"Treatment alternatives should be developed ranging from an
alternative that, to the degree possible, would eliminate the
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need for long-term management (including monitoring) at the site
to alternatives involving treatment that would reduce toxicity,
mobility, or volume as their principal element. Although
alternatives may involve different technologies (which will most
often address toxicity and mobility) for different types of
waste, they will vary mainly in the degree to which they rely on
long-term management of treatment residuals or low-concentrated
wastes. In addition to the range of treatment alternatives, a
containment option involving little or no treatment and a no
action alternative should also be developed"

Remedial alternatives are identified using the guidelines presented

in Guidance for Conducting Remedial Investigations and Feasjbility
Studies Under CERCLA (U.S. EPA, 1988), Guidance on Remedial Actions
for Contaminated Groundwater at Superfund Sites (U.S. EPA, 1988) and

the Handbook for Remedial Action at Waste Disposal Sites (U.S. EPA,
1988) .

Analysis of remedial alternatives is based on an evaluation of the
following for each alternative:

. Degree to which alternative is protective of public health
and the environment.

. Degree to which alternative meets applicable or relevant
and appropriate requirements (ARARS).

. Technical feasibility.

Cost/benefit analysis.

Identification and screening of remedial alternatives for the Sierra
Blanca site were performed using the following steps:
. Development of Remedial Action Objectives (based on ARARs,
risk assessment, etc.)

8-2
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. Development of General Response Actions

. Identification of Volumes and Areas of Contaminated Media
. Identification and Screening of Remedial Technologies
. Evaluation of Process Options as to Effectiveness,
Implementability and Relative Cost
. Assembly of Alternatives for Remediation
-~

These steps are detailed in subsequent sections.

8.2 CONTAMINANTS OF CONCERN AND RISK BASED EXPOSURE CRITERIA

As discussed in Sections 4 and 7, groundwater at Sierra Blanca has not
been impacted by site contaminants and is, therefore, not addressed
in the FS.

The contaminant of concern in soils, discharge pit and tank sediments,
and material piles at Sierra Blanca is lead. As discussed in Section
4 and 7, arsenic and other metals besides lead are found at elevated
concentrations at the site. However, as discussed in Section 6,
arseni® and the other metals present much less risk to human health
than the risks posed by levels of lead found in the same materials at
the site. A concentration of lead in soil exceeding 500-1000 ppm has
been established as a cleanup criteria by EPA's Office of Emergency
and Remedial Response and Office of Waste Program Enforcement, Interim
Guidance on Estahlishing Soil Lead Cleanup Levels at Superfund Sites
(OSWER Directive #93355.4-02, EPA, 1989). As discussed in Sections
4 and 7, lead levels far in excess of 500 ppm are present in various
waste materials at the site. Only those areas of the site where lead
levels are high are arsenic and other metals concentrations also
elevated. By approaching the site remediation in a manner to address
those areas where lead is found at concentrations above 500 ppm,
elevated concentrations of arsenic and other metals will also be
addressed.



8.3 ARAR-BASED EXPOSURE CRITERIA

Under Section 121(d) (1) of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) as amended in 1986 by the
Superfund Amendment and Reauthorization Act (SARA), remedial actions
must attain a degree of cleanup which assures protection of human
health and the environment. Additionally, CERCLA remedial actions
that leave any hazardous substance, pollutant, or contaminant on-site
must meet, upon completion of the remedial action, a level or standard
of control that at least attains standards, requirements, limitations,
or criteria that are "applicable" or "relevant and appropriate" under
the circumstances of the release. These requirements, known as
"ARARS", may be waived in certain instances (see Section 121(d) (4) of
CERCIA) .

ARARs are derived from both Federal and State laws. Under Section
121(d) (2) of SARA, the Federal ARARs for a site could include
requirements under any of the Federal environmental laws (e.g., the
Solid Waste Disposal Act, the Clean Air Act, the Clean Water Act, and
the sSafe Drinking Water Act). State ARARs include promulgated
requirements under the State environmental or facility siting laws
that are more stringent than Federal ARARs and have been identified
to EPA by the State in a timely manner. Subparagraph 121(d) (2) (c) of
CERCLA limits the applicability of State requirements or siting laws
which could effectively recult in the statewide prchibitien of land
disposal of hazardous substances, pollutants, or contaminants unless
certain conditions are met.

Subsection 121(d) of CERCLA requires that Federal and State’
substantive requirements which qualify as ARARs be complied with by
remedies (in the absence of a waiver). State requirements can be
waived if a State has neither consistently applied nor demonstrated
the intent to consistently apply a requirement in similar
circumstances at other remedial actions within the State (Subparagraph
121(d) (4) (E) of SARA). Federal, State or local permits do not need
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to be obtained for removal nor for remedial actions implemented on
site (Subsection 121(e) of CERCLA), although substantive technical
requirements will be attained.

The definitions of "applicable®™ or "relevant and appropriate"
requirements as derived from the NCP are as follows.

Applicable requirements means those cleanup standards, standards of
control and other substantive environmental protection requirements,
criteria or limitations promulgated under Federal or State law that
specifically address a hazardous substance, pollutant or contaminant,
remedial action, location, or other circumstance at a CERCLA site.
For example, at a site with contaminated groundwater, Federal drinking
water and State groundwater standards would be "applicable" if
contaminated groundwater was being directly used as a drinking water
source.

Relevant and appropriate requirements means cleanup standards,
standards of control and other substantive environmental protection

requirements, criteria or limitations promulgated under Federal or
State law that, while not "applicable" to a hazardous substance,
pollutant, contaminant, remedial action, 1location, or other
circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at a CERCLA site that their
usc is well suited to the particular site. For example, at a site
with contaminated groundwater, Federal drinking water and State
groundwater standards would be "relevant and appropriate" if the
contaminated groundwater was not currently being used, but was a
viable potential source of drinking water. Requirements may be
relevant and appropriate if they would be "applicable" except for
jurisdictional restrictions associated with the requirement.

The determination of which requirements are "relevant and appropriate"
is somewhat flexible. EPA and the State may look to the type of
remedial actions contemplated, the hazardous substances present, the
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waste characteristics, the physical characteristics of the site, and
other appropriate factors. It is possible for only part of a
requirement to be considered relevant and appropriate. Additionally,
only substantive requirements need to be followed. See 40 CFR Part
300, March 8, 1990.

There are three types of ARARs. The first type includes "contaminant-
specific" requirements. These ARARs set limits on concentrations of
specific hazardous substances, pollutants, and contaminants in the
environment. Examples of this type of ARAR are ambient water quality
criteria and drinking water standards. A second type of ARAR includes
location-specific requirements which set restrictions on certain types
of activities based on site characteristics. These include
restrictions on activities in wetlands, floodplains, and at historic
sites. The third type of ARAR includes action-specific requirements.
These are technology-based restrictions which are triggered by the
type of action under consideration. Examples of action-~specific ARARs
are Resource Conservation and Recovery Act (RCRA) regulations for
waste treatment, storage and disposal.

ARARs must be identified on a site-specific basis considering
information about specific chemicals at the site, specific features
of the site location, and actions that are being evaluated -as
remedies. If no ARAR covers a particular situation, or if an ARAR is
not sufficient Lo protect public health or the environment, then non-
promulgated standards, criteria, gquidance, and advisories may be used
to provide a protective remedy.

Tables 8-1 and 8-2 contain a 1listing of ARARs which have been -
evaluated for Sierra Blanca. These tables identify each potential
ARAR and whether or not it is “"applicable" or ‘"relevant and
appropriate". The remainder of this analysis describes and evaluates
the three types of ARARs in greater detail.
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8.3.1 CONTAMINANT-SPECIFIC ARARS

The contaminant pathways of concern are dermal exposure to and
inhalation and ingestion of contaminated soils and waste material.

Solid Waste Disposal Act

The Solid Waste Disposal Act (SWDA), as amended by the Resource
Conservation and Recovery Act (RCRA) of 1976 and the Hazardous
and Solid Waste Amendments (HSWA) of 1984, defines, under
Subtitle C, those solid wastes which are subject to regulations
as hazardous wastes. Municipal waste and waste from the
extraction, beneficiation, and processing of ores and minerals
(i.e. mine waste) are specifically excluded under Subtitle C.
Subtitle D requires States to develop solid waste management
plans and establish criteria to identify unsafe solid waste
facilities or practices.

Mine waste may be subject to RCRA Subtitle C requirements
to the extent that it is RCRA listed or RCRA characteristic
waste and provided that these wastes were disposed after
the effective date of the RCRA requirement. RCRA wastes
héve been identified at the Sierra Blanca site, and at
least some disposal of the mine waste was after the
effective date of the first RCRA technical requirements,
i.e. November 19, 1980. Thus, RCRA Subtitle C is a
relevant and appropriate requirement, especially if
remedial action is taken which constitutes treatment,
storage, or disposal of these wastes (as defined by RCRA).

o’

8.3.2 LOCATION-SPECIFIC ARARS

Physical characteristics of the site influence the type and location
of remedial responses considered for cleanup. The location-specific
ARARs identified for the site in Tables 8-1 and 8-2 establish
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consultation procedures with Federal and State agencies and may impose
constraints on the location of remedial measures or require mitigation
measures.

The location-specific ARARs relate to historic preservation, fish and
wildlife, wetlands, floodplains, and work in navigable waters. The
location-specific ARARs influence the type and location of remedial
alternatives developed for the site. No location-specific ARARs have
been identified for the Sierra Blanca site.

8.3.3 ACTION-SPECIFIC ARARS

Action-specific ARARs set controls or restrictions on particular kinds
of activities related to management of hazardous substances,
pollutants, or contaminants. These requirements are not triggered by .
the specific chemicals present at a site but rather by the particular
remedial activities that are selected to accomplish a remedy.

Potential action-specific ARARs which deal with requirements for the
degree of treatment for remediation and disposal of contaminated
groundwater or surface water are listed in Tables 8-1 and 8-2 as
neither "applicable" nor ‘"relevant and appropriate", since site
activities have not resulted in contaminated groundwater or surface

water.

Solid Waste Disposal Act (SWDA)

General RCRA Requirements - The Solid Waste Disposal Act
was amended by the Resource Conservation and Recovery Act
(RCRA) to control hazardous substances. The provisions of
RCRA pertinent to the Sierra Blanca site have been
promulgated under 40 CFR Parts 257, 260, 261, 262, 264,
268, and 280. EPA has determined that the above
regulations are "applicable"™ to RCRA characterized and
listed hazardous wastes (40 CFR Part 260), which either:
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1) were disposed at a site after November 19, 1980; or 2)
the CERCLA remedial action consists of treatment, storage,
or disposal as defined by RCRA (40 CFR Part 264). In
addition, these regulations are "relevant and appropriate®"
to RCRA hazardous wastes disposed at a site prior to
November 19, 1980. ™

Some of the contaminants of concern at the Sierra Blanca
site are listed in Appendix VIII of RCRA (40 CFR Part 261,
App. VIII) and the wastes were disposed on-site after
November 19, 1980. Therefore, the RCRA regulations are
directly "applicable" for any future remedial action
involving treatment, storage, and disposal as defined by
RCRA. These regulations are "relevant and appropriate" for
any other activities resembling RCRA regulated activities.
However, currently, "waste from the extraction,
beneficiation, and processing of ores and minerals" (40 CFR
Part 261.4, 6, 7) is excluded from regulation under RCRA.
‘ &

RCRA permits are not required for portions of CERCLA
actions taken entirely on-site. Therefore, administrative
RCRA requirements (i.e. reporting, record keeping, etc.)
are not "applicable" or "relevant and appropriate" for on- -
site activities. However, all hazardous wastes disposed
off-site are required by CERCLA 121(d)(3) to Dbe in
compliance with all pertinent RCRA requirements.

RCRA Treatment Requirements - CERCLA 121 establishes a
preference for remedial actions involving treatment that

permanently and significantly reduces the volume, toxicity,
or mobility of the hazardous substances, pollutants, and
contaminants at a CERCLA site. The RCRA requirements are
"applicable" at a site if: 1) the waste is hazardous; 2)
the treatment complies with the RCRA definition contained
in 40 CFR 260.10; and 3) the special 3jurisdictional

8-20



prerequisites in the pertinent subpart for each category of
treatment are satisfied. Otherwise, the RCRA requirements
are "relevant and appropriate".

RCRA Disposal Requirements - EPA has defined disposal under

RCRA to be the movement (grading, excavation, etc.) of a
RCRA hazardous waste originally disposed before the 1980
effective date of RCRA from within a "unit area of
contamination" and placed in another location outside the
"unit area of contamination". The RCRA requirements are
"applicable" to activities of this type, and "relevant and
appropriate" to similar activities.

In the case of the Sierra Blanca site, as with many CERCLA
sites, there is no defined RCRA type "unit", but rather an
"area of contamination" with differing waste types and
levels of contamination. Therefore, excavation, treatment,
and encapsulation conducted within the site would be within
the "area of contamination" and not conform to the RCRA
definition of disposal. The RCRA requirements are not
"applicable". Any transport of wastes off-site do fall
under the definition; the RCRA requirements are
"applicable" in this case. The RCRA requirements may be
"relevant and appropriate" for on-site activities. Using
the dispusal requirements in this manner requires the
"design and operating™ RCRA requirements. These include
design requirements for landfills (including waste piles
during construction), surface impoundments and 1land
treatment units.

Land Disposal Requirements - The disposal of RCRA hazardous
waste during the course of remedial action may also be
subject to the special restrictions on land disposal of
hazardous waste established by the Hazardous and Solid
Waste Amendments of 1984 (HSWA). According to HSWA, all
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RCRA hazardous wastes are to be reviewed by EPA to
determine if they should be banned from land disposal.
Banned waste cannot be placed in or on the land unless they
have first been treated to levels achievable by best
demonstrated available technology (BDAT) for each hazardous

constituent in the waste.

EPA has defined placement and disposal to be identical.
Whether the land restrictions are "applicable" or "relevant
and appropriate™ depend upon the disposal factors
previously discussed. Any on-site excavation, treatment,
or encapsulation of waste at the Sierra Blanca site does
not follow the RCRA definition of disposal. Therefore,
placement does not occur and the land disposal restrictions
are not "applicable", nor are they considered "relevant and
appropriate" until the EPA promulgates BDAT standards for
RCRA soil and debris. However, any waste transported off-
site for disposal does comply with the RCRA definition; the
RCRA requirements are "applicable" in this case.

e r— . A T S £ e r—————
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9.0 REMEDIATION ALTERNATIVES
9.1 REMEDIAL ACTION OBJECTIVES

To meet the overall objective of protecting human health and the
environment, specific remedial action objectives are developed for
contaminants of concern (COCs) within affected media. Remedial action
objectives are defined in this section as either the chemical specific
ARAR or the risk-based action level, whichever is more stringent.
Based on sampling data and the Risk Assessment presented in Section
6, the contaminant of concern at Sierra Blanca is lead, with minimal
additional health concerns associated with arsenic and other metals.
As discussed in Section 8.2, a chemical specific action level of 500
ppm for lead is considered appropriate at Sierra Blanca. Only in
those areas of the site where lead levels are high are other metals
concentrations also elevated. Thus, by approaching the site
remediation in a manner to address those areas where lead is found at
concentrations above 500 ppm, elevated concentrations of arsenic and
other metals will also be addressed.

The contaminated areas of the site consist of material piles of
partially processed ore and tailings, tank sediments, discharge pit
sediments and surficial soils. No subsurface soils or groundwater
have been found to be contaminated, and there is no surface water on
or near the site. Remedjiation measures will, therefore, be limited
to the distinct on-site contaminant source areas, collectively
referred to as the Sierra Blanca waste material.

9.1.1 CHARACTERISTICS OF CONTAMINATED MATERIAL

Based on the results of the RI, the contaminated areas at Sierra
Blanca are shown in Figure 9-1, and some of the characteristics of
those areas are presented in Table 9-1. The contaminated material is
located in five material piles of partially processed ore and
tailings; sediments from three discharge pits and a cinder block
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TABLE 9-1

CHARACTERISTICS OF CONTAMINATED MATERIAL

{

€3

A

Volume Arsenic Lead
Unit / Sample No. (C.Y.) mg/Kg _mg/Kg
MATERIAL PILES
MP-01 120 52.1 18,900
MP-26 53 51.7 18,700
MP-02 4 - 18,300
MP-03 2 16,320
MP-32 3 13,850
DISCHARGE PIT SEDIMENTS
DP-01 167 7,850
DP-03 128 22.3 9,050
DP-04 30 79.6 5,140
SURFICIAL SOILS
CBT 21 49.2 5,420
S§S-02 15 25.5 10,409
SS-05 5 48 1,360
TANK SEDIMENTS
TS-01 3 1,510 14,100
TS-02 1 51.4 5,520
TS-03 1 148 3,728
TS-04 1 5,160 46.400
TS-05 2 83 12,600
TS-06 2 66.5 9,490
TS-07 10 143 11,500
TOTAL VOL./AVG. CONC. 570 47 8,950



trench; surficial soils in two areas where contaminated runoff or
spillage occurred; and fine textured sediments from seven separate
tanks.

9.2 GENERAL RESPONSE ACTIONS

The general response actions identified for the Sierra Blanca site
which will meet the remedial action objectives, or will provide a
baseline against which actions may be compared, consist of the
following:

. No Action. This response is identified for the purposes of
establishing a baseline with which to compare other general
response actions. There are no preventative or corrective
actions taken as a result of this general response action;
however, monitoring of the contamination may be prescribed.

. Institutional Controls. This response utilizes actions
which control human contact with the contamination rather
than remediating the contamination itself. These actions
may be physical, such as fences or barriers, as well as
legal actions and zoning actions.

. Containment in Place. As a general response action,
containment prevents risk to human health and the
environment by restricting contact or migration of the
contaminants via soil, water, or air pathways. A number of
technologies and different materials are available for use
in establishing migration barriers. Containment in place
is distinct from general response actions which require
excavation of the contaminated material, such as landfill
disposal.

. Treatment. This action involves removal of the contaminant
from the contaminated media, or alteration of the
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contaminant to reduce its toxicity, mobility or volume.
This general response action is usually preferred unless
site or contaminant specific characteristics make it
unrealistic.

. Disposal. This action involves the transfer of
contaminated media, concentrated contaminants, or treated
material to a site reserved for long-term storage of such
materials. Disposal sites are strictly regulated in the
operation and types of materials they may accept.

These general response actions are developed in the following
sections.

9.3 IDENTIFICATION AND SCREENING OF REMEDIAL ACTION TECHNOLOGIES

A number of potentially effective technologies are associated with the
general response actions selected for the site. In this Section,
remedial action technologies potentially feasible for the Sierra
Blanca site are identified and subjected to preliminary screening,
which consists of evaluation on the basis of technical feasibility
considering site conditions and characteristics of the waste.

The technologies considered potentially applicable to the Sierra
Blanca site are listed in Table 9-2. A discussion of the technologies
and process options associated with the general response actions, and
the results of preliminary screening, are presented below.

9.3.1 NO ACTION

The NCP (1990) requires that No Action be evaluated as a potential
remedy for all media types. The No Action alternative serves as a
baseline for comparison of other alternatives. No Action means that
no remedial activities would be conducted to remove or reduce the
hazards on the site. Monitoring may be conducted, however, to
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quantify the impacts associated with no remedial response.9.3.2
9.3.2 INSTITUTIONAL CONTROLS

Institutional controls potentially feasible for the Sierra Blanca site
consist of access restrictions, deed notices and zoning restrictions.

Access restriction is aimed at preventing human exposure to
contaminated waste material. This option typically consists of
installation of signs warning of the potential hazards associated with
the site, together with barriers, such as fences, to restrict site
access. These measures are technically feasible.

Use restrictions would involve deed notices and zoning ordinances to
regulate use of the property. Deed notices would permit notification
of potential buyers of the property about past activities at the site.
Zoning would allow classification of the site to restrict permissible
uses. These measures are technically feasible.

9.3.3 CONTAINMENT IN PLACE

Containment technologies are remedies that employ a barrier to limit
the mobility of a contaminant. The containment technologies
considered in this section are limited to those which do not require
excavation of the material. On-site disposal alternatives ccnsisting
of excavation, consolidation and disposal are evaluated as disposal
options in subsequent sections.

Containment in place may consist of either capping the waste material
or providing a means of preventing the spread of windblown dust.
Capping controls include clay covers (RCRA cap), soil cement covers,
bituminous pavement, and soil covers. Dust controls consist of a
vegetative mat which is established on the waste material to prevent
wind erosion. For tanks, capping would consist of providing a sealed
cover. Waste material at the Sierra Blanca site is located in
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numerous different source areas which include waste piles, open pits
and trenches, flat expanses of surface soils, and open tanks and
process egquipment. Some of these open tanks are located within
buildings, and capping controls would be impractical or cumbersome to
implement. Due to the number, dispersal, and individual
characteristics of the source areas, technologies that provide
containment in place without some associated excavation and
consolidation are not considered feasible, and are eliminated from
further consideration. Consolidation of the material and disposal on-
site is feasible, however, and is discussed in subsequent sections.

9.3.4 TREATMENT

Treatment technologies that are potentially feasible for the Sierra
Blanca waste material are fixation, extraction, reprocessing, and
biological and thermal techniques.

Fixation

Fixation technologies applicable to mining and milling wastes include
neutralization and solidification; the latter also being referred to
as physical encapsulation or immobilization. Neutralization involves
the addition of materials with large acid neutralization capacity,
such as kiln dust, which raises the pH of an acidic environment with
the accoapanying fixation of metals as metzilic hydroxides.
Solidification consists of the fixation of contaminant metals by
chemical binding and physical encapsulation from the addition of
solidification agents, which make the contaminants unavailable to
oxidation and leaching.

As discussed in Sections 4 and 7, Toxicity Characteristic Leaching
Procedure (TCLP) analyses was conducted on the various types of waste
material at Sierra Blanca, as part of the XRF program. The findings
of the TCLP analyses indicate that material piles (MP-01, MP-02, MP-
03, MP-26 and MP-32) which consist of crushed ore material, and
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contaminated tank sediments (TS-01 through TS-07), do 1leach
significant quantities of lead when subjected to TCLP test conditions.
Arsenic and barium, which were also analyzed per TCLP, are far below
regulatory limits. Notably, contaminated discharge pit sediments and
contaminated soils subjected to TCLP analyses, did not result in the
leaching of any of the tested constituents above regulatory limits.
This indicates that contaminated discharge pit sediments and soils at
Sierra Blanca will not be classified as RCRA hazardous wastes, but the
tank sediments and contaminated material piles do exhibit RCRA
hazardous waste characteristics with respect to leaching potential.

Based on the TCLP results, fixation processes may be applicable to
contaminated material piles and tank sediment at Sierra Blanca, but
may not be necessary for the contaminated soils and discharge pit
sediments.

Neutralization

Neutralization of acid formation in the waste material, which results
in inhibition of contaminant mobility, can be achieved through the
addition of sodium compounds, such as soda ash, or calcium containing
materials, such as lime, cement kiln dust, or fly ash.

To determine if neutralization is a feasible response action,
neutralization bench scale testing is currently being performed on
representative samples of the waste material. The results of the
bench scale testing are to be presented as an addendum or supplemental
report. At this time, it is assumed that neutralization is a viable
treatment alternative, and this technology is retained for further

evaluation.
Solidification

Several processes have been developed to immobilize metals in soils
by solidification. These involve mixing the contaminated soils with

9-10

i rer——e e et r——



and

.

i3 £.3

t
At

.3 &

J

..

-
&

2

<

(2}

(v

{

i

R |

cement or proprietary chemicals to solidify the mass and prevent
leaching of metals. In addition to Portland cement, solidification
agents include thermoplastics and organic polymers. Many of these
treatments are combined with acid neutralization, which will
immobilize the metals through conversion to insoluble carbonate and
hydroxide forms, as well as encase them in a solidified mass.

Pilot testing of solidification treatment methods are required to
determine the feasibility of this response action. If the solidified
material passes the toxicity characteristic leaching procedure (TCLP)
test, then treatment is successful and the material is suitable for
unclassified disposal. To assess the feasibility of solidification
as a treatment option, bench scale tests are being performed on
representative samples of the Sierra Blanca waste material. Since the
volume of the waste material potentially requiring solidification is
comparatively small (225 cy), the use of a proprietary solidification
procéss is not cost effective. Based on interviews with
representative vendors, it appears that 8,000 to 10,000 cubic yards
of material are necessary to warrant mobilization of proprietary
fixation treatment process equipment. For this reason, bench scale
testing of solidification treatment is limited to Portland cement of
various mix compositions.

The results of the bench scale testing will be presented as an
addendum or supplemental report. €ince cement solidification is
feasible, this technology is retained for further evaluation.

Extraction

Extraction process options for Sierra Blanca waste material include
soil washing and soil flushing. Both remove 1leachable and/or
extractable contaminants from the soil matrix. The ability of these
processes to lower the concentrations of metals depends on the
characteristics of the waste material and the contaminants.
Contaminants which are incorporated into the soil matrix are not
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readily available for extraction processes. For example, lead
contamination in tailings from mining and milling operations is
commonly incorporated into crystal matrices, which would also be the
case for unprocessed ores. Without other physical treatment, only the
amorphous form of the metals may be recovered. Since this is also the
form that would leach from contaminated soils, removal of this
fraction would be protective of human health and the environment.
Extraction processes may, therefore, be feasible for the material pile
and tank sediment materials that failed the TCLP test.

Soil Washing

Soil washing would involve the addition of acidic or chelating agents
to excavated waste material to bind the metal contaminants. The
physical process of mixing usually occurs in mobile units and helps
to distribute the chemicals, enhance binding, and remove the chemical-
metal complex from the soil. The washed material together with liquid
contaminated with chemical-metal complexes are then separated from the
solution by pH dependent treatment processes, depending on the
chemical agent used. Following dewatering of the metal complexes, a
sludge exists for disposal as hazardous waste. The liquid may be
regenerated for further use or disposal to a Publicly Owned Treatment
Works (POTW).

Soil waehing wculd be feasible to implement although equipment
requirements are substantial. Equipment requirements for a soil
washing process would include a screen, chemical storage and feeding
equipment, mixing tanks, clarifier, and dewatering equipment. Water
separated from the process could be discharged to the Carrizozo POTW,
and dewatered sludge containing the metal complexes would be
transported to a hazardous waste landfill. The equipment requirements
for soil washing are greater than other feasible soil treatment
processes, such as fixation. This process also suffers from the
disadvantage that a separate liquid waste stream is created. Also,
the effectiveness of soil washing as a treatment option cannot be

9-12



W

7
g

FORN0 T A |

i

t

4

properly evaluated without bench and pilot scale tests. Due to the
relatively small volume of material present at the Sierra Blanca site,
and the complexity associated with a soil washing process and likely
high costs, this technology is eliminated from further consideration.

Soil Flushing

Soil flushing uses the same processes as soil washing for chemical
binding, treatment of the contaminated liquid, and separation of the
metal complexes from the 1liquid. It is an in-situ process, and
differs from soil washing in that the mixing process occurs through
injection of the washing solution directly into the unexcavated
material, rather than in mobile units or tanks. Removal of the liquid
with complexed metals is then accomplished through the use of
extraction wells and infiltration galleries. The advantage of this
option is that excavation of the material is not required.

For the Sierra Blanca site, the waste material is located in numerous
different source areas, some of which are in the form of above grade
material piles or tanks which contain contaminated sediments. Soil
flushing process options would not be feasible for the above ground
material. The remaining waste material is characterized by relatively
thin 1layers of surficial soils. . Given the shallow depths
(approximately two feet), and the fact that this material is not
contiguous, installation and operation of injection and extraction
wells would not be practical. For these reasons, soil flushing
process options are eliminated from further consideration.

Reprocessing

Reprocessing wastes to extract recoverable metals, and render the
waste non-hazardous in the process, is a response action that has been
evaluated for other EPA Superfund sites involving mining and milling
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wastes. This remedial technology generally consists of establishing
a milling process on-site or transporting the wastes to an operating
facility. Processes normally considered include pyrometallurgical
(smelting process) or hydrometallurgical (chemical leaching or froth
flotation process).

For the Sierra Blanca site, there is insufficient volume of waste
material to consider implementation of an on-site reprocessing option.
For off-site reprocessing, the only waste material which would be
potentially suitable would be the material piles and perhaps some of
the tank sediments. These materials contain a metals content
sufficiently high to possibly make them acceptable to a smelting
facility. The contaminated surficial soils and discharge pit
sediments have generally low level metals contamination and, if
excavated, would contain impurities such as organic matter and debris.
This material would not be acceptable to existing smelting or metals
refining facilities for reprocessing. Although the material piles and
tank sediments comprise only about 225 cubic yards of material, this
technology is attractive since it may be very simple to implement.
Additionally, this response action could work well in conjunction with
another remedial technology for the discharge pit sediments and
surficial soils.

To investigate the feasibility of off-site reprocessing of the ofes
and tank sediments, a survey of metals smeltint and refining
facilities was conducted. The operations manager of the nearest
operating lead smelter to the site was contacted to discuss the
reprocessing option. After having a sample of the Sierra Blanca waste
material assayed for precious metals and lead content, the operatiqns_
manager determined that he was not interested in accepting the
material for reprocessing.

Biological

Biological treatment technologies are commonly applied to treatment
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of organic contaminants. For inorganic contaminants, biological
methods have been used in wetlands treatment systems for acid drainage
from tailings piles and to remove metals. For the metals
contamination in the ores, tank sediments, and surficial soils at the
Sierra Blanca site, biological treatment would have a very limited
potential. One recently developed technology involves seeding the
waste material with special surfactants which inhibit the growth of
iron bacteria, the metal/pyrite oxidizers which create acids. This,
in turn, enhances the growth of sulfate reducing bacteria which
converts acids back into pyrite materials.

In this treatment method, the material is consolidated, graded, and
seeded with the surfactants in capsules which provide a timed release
over an approximate three-year period, and which should be effective
in reducing iron bacteria for seven years. After seven years,
revegetation can start acting as a control on the recurrence of the
bacteria by inducing genesis of a normal soil that naturally controls
the iron bacteria. This occurs through the generation of natural
organic acids and the presence of beneficial heterotrophic bacteria
that compete for nutrients with the iron bacteria.

While promising, biological treatment of tailings and soils with
metals contamination has not been proven in full-scale applications.
Thus, the long-term effectiveness of this technology is unknown. Due
to the many uncertainties currently associated with this technology,
and the small volume of waste to be treated, biological treatment of
Sierra Blanca wastes is eliminated from further consideration.

Thermal

Thermal treatment process options applicable to tailings and surficial
soils with metal contamination are in-situ wvitrification and
pyrolysis. In-situ vitrification is a thermal treatment process that
converts contaminated solid material into a chemically inert and
stable crystalline product. It is a technology that is potentially
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applicable to immobilize contaminants in the waste material at the
site. Pyrolysis utilizes extremely high temperatures in the abseﬂce
of oxygen to dissociate wastes into their component atoms. Cooling
results in recoverable streams of metals, siliceous materials, and
gases. This process option is technically feasible for the metals
contaminated waste material on the site.

Both the in-situ vitrification and the pyrolysis process would be
difficult to implement for treatment of Sierra Blanca wastes. Both
processes are complex to construct and operate, both have extensive
equipment requirements, and both would produce gas sidestreams which
would require further treatment. Additionally, the availability of
services, equipment, and skilled workers for these processes is
limited. Costs to implement either option would be very high compared
to other feasible treatment technologies. For these reasons, neither
in-situ vitrification nor pyrolysis are feasible, thus thermal
treatment of Sierra Blanca wastes is eliminated from further
consideration.

9.3.5 DISPOSAL

Disposal technologies potentially feasible for the Sierra Blanca waste
. material include consolidation and disposal on-site, excavationIand
removal to an off-site municipal or hazardous waste landfill, or
excavation and disposal in an abarndcned minc shaft. These disposal
options may be implemented in association with fixation and

reprocessing options previously discussed.
On-Site

Whereas containing the wastes in place by capping, vegetative mats,
or other means is not feasible due to the number and character of
individual source areas on the site, consolidating the wastes in a
central on-site 1location would be feasible in conjunction with
suitable controls to prevent the spread of contamination. Disposal
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of the material on-site would be protective of human health and the
environment with a properly designed containment cap over the pile,
or with fixation processes to address leachable materials.

Given the characteristics and climate of the Sierra Blanca site, an
appropriate disposal location could consist of an unlined cell with
a soil cover, and monitoring wells. This design would prevent
intrusion of surface water into the fill, and allow for periodic
monitoring of the groundwater at the site.

If the wastes which have been found to be characteristically hazardous
by the TCLP tests are not treatable by fixation or reprocessing, then
a RCRA Subtitle C-compliant landfill, or RCRA vault, would be relevant
and or appropriate, unless a variance to the Land Ban (40 CFR Part
268) regulations were granted by EPA and the State of New Mexico.
This- landfill would have a double liner, leachate collection systen,
impermeable cap, surface water run-on/run-off controls, and
groundwater monitoring system. Due to the extensive construction and
operational standards associated with these facilities, the relatively
low volume of contaminated material present, and the availability of
other RCRA Subtitle C-compliant hazardous waste landfills within
reasonable distances, construction of an on-site RCRA vault for Sierra
Blanca wastes is not considered feasible, and is eliminated ‘from
further consideration. However, construction of a RCRA Subtitle D-
compliant landiiil 1is feasible and is retained for further
consideration.

Off-Site

The off-site disposal options for Sierra Blanca waste materials are
municipal or hazardous waste landfills or abandoned mine shafts.

Municipal Landfill

The wastes may be disposed of in a municipal landfill if they are not
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characteristically hazardous. However, the municipal landfill must
also be willing to accept the waste. Several landfill operators in
the vicinity of the site were contacted to determine if the Sierra
Blanca wastes are suitable for disposal in their facility. Even
though much of the waste has been determined to be non-hazardous, per
TCLP, and other wastes may be treatable by fixation processes prior
to disposal, some operators are unwilling to accept Superfund wastes
in their municipal landfills. Other operators, however, would be
willing to accept the waste provided it was certified as non-
hazardous, and provided this method of disposal is acceptable to the
State of New Mexico and EPA. Municipal landfill disposal, therefore,
appears to be feasible and is retained for further evaluation.

Hazardous Waste Landfill

Characteristically hazardous wastes must be disposed of in a hazardous
waste landfill, unless a variance to RCRA regulations is given to the
wastes by EPA and the State of New Mexico. The closest Suitable
permitted hazardous waste landfills that would accept the wastes are
located in Nevada, Utah, and Colorado. Given the availability of
these facilities within reasonable transportation distance from the
Sierra Blanca site, this disposal option is retained for further
evaluation.

Abandoned Mine

Another possible disposal option consists of excavating the waste
material and disposing of it in an abandoned mine in the vicinity of
the site. An initial criterion for the acceptability of a potential .
mine disposal site is that the proposed repository should be above
seasonal high groundwater levels in the mine to prevent the
possibility of leaching.

To assess the feasibility of this approach, the New Mexico Abandoned
Mine Lands Bureau was contacted, as this agency would have regulatory
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authority over any potential mine disposal site. After considering
this method of disposal, the Abandoned Mines Bureau determined that
they would not be able to accept Superfund wastes at their abandoned
mines sites. Disposal of Sierra Blanca waste material in an abandoned
mine is therefore eliminated from further consideration.

9.4 CRITERIA FOR ALTERNATIVES DEVELOPMENT

In evaluating and screening technologies, the process options
associated with the technology types determined to be potentially
feasible are evaluated and screened in terms of relative
effectiveness, implementability, and cost. Primary emphasis of the
evaluation is placed on effectiveness in protecting human health and
the environment; however, implementability and cost evaluations are
also important. Each of these three evaluation criteria are described
briefly below.

. Effectiveness

Specific process options that have been identified should
be evaluated with respect to their effectiveness relative
to other process options within the same technology type.
This evaluation should focus on the following (U.S. EPA,
1988):

1) The potential effectiveness of process options in
handling the estimated areas or volumes of media and
meeting the contaminant reduction goals identified in
the general response actions;

2) The effectiveness of the process options in protection

of human health and the environment during the
construction and implementation phase; and

3) How proven and reliable the process is with respect to
the contaminants and conditions at the site

. Implementabilit

Implementability encompasses both the technical and
institutional feasibility of implementing 2 technology
process. Technical implementability is used as an initial

9-19
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screen of technology types and process options to eliminate
those that are clearly ineffective or unworkable at the
site. Therefore, this subsequent, more detailed evaluation
of the process options places greater emphasis on the
institutional aspects of implementability, such as the
ability to obtain necessary permits for off-site actions,
the availability of treatment, storage, and disposal
services (including capacity), and the availability of
necessary equipment and skilled workers to implement the
technology.

. Ccost

Cost plays a limited role in the screening of process
options. Relative capital and operations and maintenance
(O&M) costs are used rather than detailed estimates at this
stage in the process. The cost analysis is based on
engineering judgment, and each process is evaluated as to
whether costs are high, low, or medium relative to other
process options in the same technology type that achieve
the same degree of protectiveness.

Screening of the feasible technology process options on the above
basis is conducted in order to identify processes representative of
the particular response action. This screening process |is
illustrated in Table 9-3.

9.5 DEVELOPMENT OF REMEDIATION ALTERNATIVES

In developing remediation alternatives for the Sierra Blanca Site,
general respons: actions were combined using technologies developed
and summarized in Table 9-3. The Alternatives considered feasible and
suitable for continued evaluation are described below.

Although No Action does not achieve the remedial action objectives, .
this alternative is required for consideration. No action, while not
involving remediation of the waste material, will require some level
of cost to implement which are evaluated in Section 10.

Of the Institutional Controls available, only access, land use, and
deed notices are considered appropriate. These restrictions will be
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relatively simple to implement, as zoning regulations already exist
in carrizozo, and adding access controls and deed notices should not
be difficult. Relocation of resic:nts, either on a temporary or
permanent basis, should not be necessary, as adequate measures can be
provided to protect nearby resicents during site remediation
activities.

Feasible treatment alternatives for this site are limited, and only
solidification fixation using Port: :nd cement or similar compounds
appears feasible at this time. F:sults of bench scale tests on
neutralization processes, currently underway, may also demonstrate the
suitability of this approach. Both reutralization and solidification
require similar remediation activit es, and are expected to provide
a similar level of treatment at simi ar costs. Thus, for the purpose
of development and detailed evaluat on of alternatives, only one of
these treatment methods is evalu: :ed. Cement solidification is
selected for more detailed evaluat. n; chemical neutralization will
not be further considered unless the bench scale test results indicate
that greater treatment efficiency or equivalent treatment efficiency
and cost advantages are possible using this technology.

Disposal alternatives include on-site disposal in an RCRA Subtitle D-
compliant landfill, which would require treatment of the leachable
material (material piles and tank sediments) prior to disposal. Off-
site dispesai ir a muricipal landfill would be feasible provided the
leachable material is first treated. Otherwise, the material would

require disposal in a hazardous waste landfill.

Considering the above requirements, the feasible treatment and
disposal technologies are combined into Alternatives 3, 4, and 5, as
shown on Table 9-4. These alternatives are evaluated in detail in
Section 10.
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TABLE 9-4

SIERRA BLANCA SITE
REMEDIATION ALTERNATIVES

Description

Alternative
No Action
Institutional Controls

Cement Solidification / On-Site
Disposal

Cement Solidification / Off-Site
Municipal Landfill Disposal

Off-Site Municipal and Hazardous
Waste Landfill Disposal

No action to reduce the toxicity, mobility,
or volume of contaminants

Access, land use, and deed restrictions

Excavate contaminated material; treat
leachable material piles and tank
sediments by cement solidification;
dispose on-site

Excavate contaminated material; treat
leachable material piles and tank
sediments by cement solidification;
transport to and dispose in municipal
landfill

Excavate leachable material piles and
tank sediments; transport to a permitted
hazardous waste disposal facility.
Excavate non-ieachable surficial soils .
and discharge pits; transport to and
dispose in municipal landfill



10.0 DETAILED EVALUATION OF ALTERNATIVES

A total of five alternatives for the Sierra Blanca site remediation
are analyzed in detail in this section. The alternatives that are
evaluated consist of the following:

Alternative 1 - No Action

Alternative 2 - Institutional Controls

Alternative 3 - Cement Solidification/On-Site Landfill
Disposal

Alternative 4 - Cement Solidification/Off-Site Municipal
Landfill Disposal

Alternative 5 - Off-Site Municipal and Hazardous Waste

Landfill Disposal
10.1 EVALUATION CRITERIA

Each of the above alternatives are described in this Section by

providing the following information, as appropriate:

. Detailed description of remediation activities

. Treatment schematic

. Size and configuration of remediation components
. Treztient rates

. Space requirements

. Site layout

. On-site and off-site activities

. Required permits

. Time frame required to achieve remediation goals
. Detailed capital and O&M costs

. Present worth of remediation costs

The detailed evaluation process is a structured format, designed to
provide relevant information needed to adequately compare and evaluate

10-1
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feasible alternatives to allow selection of an appropriate remedy fér
the site by EPA through the Record of Decision (ROD) process. The
remedy must meet the following statutory requirements:

. Be protective of human health and the environment;
. Attain ARARs (or provide grounds for invoking a waiver);
. Utilize permanent solutions and alternative treatment

technologies or resource recovery technologies to the
maximum extent practicable;

. Satisfy the preference for treatment that reduces toxicity,
mobility, or volume as a principal element, or provide an
explanation in the ROD as to why it does not; and

. Be cost effective.

Nine evaluation criteria have been developed by EPA to address the
statutory requirements 1listed above and to address additional
technical and policy considerations that have proven to be important
for selecting remedial alternatives. These criteria are listed and
briefly described below:

. Overall Prutection of Human Health and the Fnvironment -
How well the alternative reduces risks to human health and
the environment, through treatment, engineering or
institutional controls.

. Compliance with ARARs - How well the alternative complies
with all applicable or relevant and appropriaté
requirements or, if a waiver is required, how it is
justified.

. Long-Term Effectiveness and Permanence - How well the

10-2



Each

alternative maintains long-term effectiveness in protection
of human health and the environment. Alternatives which
afford the highest degree of long~term effectiveness and
permanence are those that leave little or no waste at the
site.

Reduction of Toxicity, Mobility, or Volume through
Treatment - Anticipate performance of the specific
treatment technologies that an alternative may employ and
their ability +to destroy or irreversibly treat
contaminants.

Short-Term Effectiveness - How well the alternative
protects human health and the environment during
construction and implementation of a remedy.

Implementability - Whether or not the alternative is
technically and administratively feasible, and whether or
not the required goods and services are available.

Cost - Analysis of capital and O&M costs of each
alternative to determine cost-effective remedies. Cost
estimates are developed with relative accuracy (-30 .to
+50%) and are presented as present worth costs so that
alternatives can be reasonably compared.

State Acceptance - To be completed for the most part after
the public comment period; this criterion describes the
preference of the State or support agency.

Community Acceptance - To be completed for the most part
after the public comment period; this criterion reflects
the preferences of the community.

of the five alternatives for Sierra Blanca contamination are
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individually evaluated then comparatively analyzed on the basis of the
first seven of the nine criteria above. The last two criteria (State
and community acceptance) will be fully addressed in the Record of
Decision (ROD) after the public comment period.

10.2 ALTERNATIVE 1: NO ACTION
10.2.1 DESCRIPTION

The No Action alternative (Alternative 1) provides a baseline for

comparing other remedial alternatives for the Sierra Blanca site.

Because no remedial activities would be implemented to mitigate

contamination present at the site under this alternative, long-term

human health and environmental risks for the site are as presented in

the baseline risk assessment in Section 6. Although Alternative 1 .
does not include any remediation of contamination, it would consist

of continued periodic monitoring of groundwater quality so that human

health and environmental risks posed by site contaminants could be re-

evaluated on a periodic basis.

10.2.2 CRITERIA ASSESSMENT

Alternative 1 is implementable; however, it provides no treatment,
engineering, or institutional measures to control the exposure of
receptcrs to contuminated material. Nc reduction in risks to human
health and the environment would occur.

No controls for exposure, other than the existing fence, and no long-
term or short-term site management are included under Alternative 1.
This alternative provides no reduction in the toxicity, mobility, or
volume of the contaminated ores, tank sediments, and surficial soils
on the site. All existing and potential future risks associated with
the site would remain. With respect to groundwater, no effects from
site contaminants have been detected. With respect to soils,
quantifiable risks are present which consist of hazards arising from
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potential exposure to lead, with limited additional effects from other
metals (Section 6). .

Alternative 1 would not provide any increased protection to human
health or the environment, and it would not be in compliance with
ARARs due to requirements imposed by RCRA Subtitles C and D regarding
disposal of mining wastes, and due to New Mexico solid waste
regulations.

10.2.3 COST ESTIMATE

Although Alternative 1 is to provide no action, some expenditure of
capital costs would be required. These would be for installation of
two additional monitoring wells on the site. These wells would be
required together with the existing wells to allow proper long-term
monitoring of the groundwater which flows away from the site.
Inditrect capital costs are also required for engineering and design
of the monitoring well installation, contingency funds,
mobilization/demobilization costs, and associated legal and regulatory
costs. These indirect capital costs are included as an estimated
percentage of the direct capital costs in all of the remediation
alternative cost estimates.

Annual operation and maintenance (0&M) costs would include semi-annual
groundwater sampling and analysis for TAL metals for an estimated 30-
year period. Indirect O&M costs include administration costs and a
maintenance reserve and contingency fund.

The estimated present worth cost for Alternative 1 is $48,000 and is

detailed in Table 10-1. The present worth cost is based on an assumed
life of 30 years and an annual interest rate of 9 percent.
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000°21$ (L23HIGNT + 1D23H14) S1S0J 1vidvyd TvV1O0oL
00023 S1SOD v1idvD 1O3HIONI TVLOL
000C (%02) uonezIGOWaQ/UONeZIIGON O
00S (%5) Aoreinbay 'q
00S (%g) 1ebo e
S1S09 1081pul JBYI0 '€
005'C (%Ge) Aousbunuold -2
00G'L$ (%G1) ubiseq '@ Buussuibug |
S1S0D 1ViidVD LO3HIANI
000'0t$ S1S0D VLlidvD 103410 Wi0L
000013 000'S$ rA yoe3 siom Buuoyuon [euonippy fieisu|
1S02 1S09 ALIINVND  1INN ININOINOD
IVLIdYD L1INN 1S09
S1S0D IVIlIdVD 123HIQ-
%0€- 01 %0G+ :A0BINIDV JO [9Aa]
%6 :8jey 1S8J3jy|
BHuuojuow Jayem punosb sipouad :uonduasag
JLVNILST 1SOD AHVYNIWIIIHC
NOILOV ON I JAILVNHILIV
1-0¢ 378VL
Ty oy ory g t )y £ 3y {1 T A |



S1S0D (IVANNV + 1V1idvD) HIHOM IN3S3Hd V101

000'01$ S1SOD IVNNNY LO3HIANI 4O HLHOM LIN3S34d V10l
Aauabunuon

[o[o] I oe 00S - fenuuy e3 3 9AI9SOY BoURUBIUIBW 2
00L's $ o€ o0s $ - lenuuy e3 uonensilwpy i
S1S0D TVANNY L1O3HIANI
00502 ¢ S1SOD WWNNNV 193410 40 HLIHOM IN3S34d W10L
000C$ S1SOD WWNNNY LO3HIA V10l
005'0c ¢ o¢ 000°c$ 000'1L$ fenuue-|wasg e3j sisAjeuy/buydwes 1e1epm punosy i

S1S092 34N 1500 1509 AON3INO3YA 1INN ININOJNOD

H1HOM IVANNY 1INN ALIINVNO 15090
IN3IS3Hd 103Hid
S1S090 TVNANNV 10341a
(penunuo))

JLVNILST LSOO AHVNIWIT3IH]
NOILOV ON ‘I JALLVNHILV

1-01 3189vl



Lid.3

fi.

10.3 ALTERNATIVE 2: INSTITUTIONAL CONTROLS
10.3.1 DESCRIPTION

Alternative 2 consists solely of institutional control measures
designed to isolate receptors from site-based risks. Under this
alternative, no actual remedial measures to directly address the
contaminated material on the site are implemented; rather, legal
controls, such as land use and access restrictions, are employed to
minimize the likelihood of receptor contact with contaminated media.
Continued monitoring of groundwater as described for Alternative 1 is
also included as a part of Alternative 2 to ensure that the risks to
human health are being addressed by the institutional controls.

Institutional controls considered feasible for the Sierra Blanca site
are access and land use restrictions. Access would be restricted by
provision of new site fencing to replace the existing barbed wire
fence, plus appropriate signage to warn of the hazards on the site.
Land use restrictions would consist of altering the 2zoning in
accordance with the existing City of Carrizozo zoning ordinance to
limit permissible uses of the site. Deed notices would consist of
recording an appropriate notice with the County of Lincoln to alert
parties interested in the property of the hazards contained on the
site. These restrictive measures may also be included as elements of
cti.er remzdiation alternatives.

10.3.2 CRITERIA ASSESSMENT

The.use of institutional control measures provides a greater degree
of protection of human health than the No Action alternative élone,
since institutional actions can reduce the potential exposure of
receptors. Access and land use restrictions further limit activities
on the property which would minimize exposure risks. While some
degree of human health protectiveness would be provided by Alternative
2, it would not be protective of the environment since the
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contamination would remain.

Like Alternative 1, Alternative 2 would not comply with ARARs due to
requirements imposed by RCRA Subtitles C and D regarding disposal of
mining wastes, and due to New Mexico solid waste regulations.
Although reduction in the potential for human exposure would be
recognized under this alternative, only limited 1long-term
effectiveness would be provided due to difficulties in enforcement.
Additionally, this alternative provides no reduction in the toxicity,
mobility, or volume of contaminants at the site. Alternative 2 may
also be difficult to implement, since it may be unacceptable to the
State of New Mexico and to the residents of Carrizozo.

10.3.3 COST ESTIMATE

Capital expenditures under this alternative include costs for warning
signs and additional fencing, and administrative costs for deed
notices and zoning restrictions. Additionally, as continued
groundwater monitoring is a component of this alternative, the
installation of two additional monitering wells is included. Indirect
capital cost items include engineering and design, contingencies,
legal, regulatory, and mobilization/demobilization.

Annual costs associated with this remedial action are associated with
semi-annual grounduvaier szawpling. Indirect annuel coste include
administration, contingency, and maintenance reserve.

The present worth cost estimate for Alternative 2 is $119,000 as

detailed in Table 10-2. The present worth cost is based on a life of
30 years and an annual interest rate of 9 percent.
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10.4 ALTERNATIVE 3: CEMENT SOLIDIFICATION/ON-SITE DISPOSAL

10.4.1 DESCRIPTION

Alternative 3 involves treatment of the contaminated waste material
on the Sierra Blanca site, followed by on-site disposal. Treatment
would be accomplished by a fixation process using Portland cement to
solidify the waste material. Non-leachable wastes (as per TCLP
results) present on the site would not require treatment. After
treatment, both wastes types would be disposed in an on-site landfill.
A schematic of Alternative 3 is shown on Figure 10-1.

As discussed in Section 9, fixation is the only suitable treatment
technology that is feasible for the wastes, and the cement
solidification process appears to be the most appropriate fixation
process. Results of ongoing bench scale studies of both Portland
cement solidification and chemical neutralization fixation processes
will 1likely confirm this assumption; however, in the event that
neutralization is found to be more effective, neutralization would be
implemented in lieu of cement solidification.

Treatment of Sierra Blanca waste material is applicable to only the
leachable fraction, i.e., that portion of the waste which did not pass
the TCLP tesfs, and which therefore would be expected to leach lead
to the envircument. The wastes which failed the TCLP tests are the
material piles and the tank sediments. Contaminated surficial soils
and soils within the discharge pits successfully passed the TCLP tests
(although they remain hazardous due to other potential receptor
exposure pathways besides leaching, such as ingestion). This non-
leachable fraction, thus, does not require further treatment; however,
the non-leachable wastes must be disposed in an acceptable manner.
Minimum standards for land disposal of the non-leachable wastes are
considered to be those contained in RCRA Subtitle D.  After fixation
treatment, the leachable wastes will be rendered non-leachable, and
may then also be disposed in accordance with RCRA Subtitle D
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(municipal and industrial solid waste) standards. A summary of both
the leachable and non-leachable contaminated material quantities on
the Sierra Blanca site are provided on Table 10-3.

Final disposal of the treated wastes (leachable fraction) and the
untreated wastes (non-leachable fraction) under Alternative 3 would
be on-site. Construction standards for the on-site landfill would be
determined during the remedial design phase prior to implementation,
and would be developed in accordance with Federal and State ARARs.

RCRA Subtitle D-compliant landfills are designed on a site-specific
basis, and for this site it is assumed that appropriate controls would
be provided by a simple subgrade, waste material repository, and soil
cap. No impermeable liner in the landfill should be necessary as the
treated waste material would be non-leachable, and the landfill could
be constructed well above seasonal high groundwater 1levels.
Additionally, application of the Hydrologic Evaluation for Landfill
Performance (HELP) computer model (Section 2.5.1) predicts minimal
percolation of precipitation to groundwater at the site. The landfill
cap would consist of a layer of topsoil to prevent access to the
contaminated material within the landfill. The cap will be graded to
promote runoff of stormwater, and external storm water controls, such
as drainage swales, would be constructed to keep storm water away from
the landfill. Monitoring wells would also be provided around the
landfill to verify that leaching of contaminants is not occurring
based on periodic sampling. A representative section for a RCRA
Subtitle D-compliant landfill considered appropriate for the Sierra
Blanca site is depicted on Figure 10-2.

Implementation of Alternative 3 would consist of leasing a standard
portable concrete mixer and setting it up on the site. Portland
cement of a type to be determined based on bench scale tests would be
purchased and stockpiled on-site, together with any supplemental sand
or aggregate required to achieve the mix design. The contaminated
material piles and tank sediments would be excavated and discharged
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TABLE 10-3

SIERRA BLANCA SITE
CONTAMINATED WASTE MATERIAL QUANTITIES

Est. Vol. Estimated
Source Area (C.Y.) SG. Mass (T)
1. LEACHABLE MATERIAL*
Material Piles 182 3.00 460
Tank Sediments*™™ 43 2.65 _96
Subtotal 225 556
2. NON-LEACHABLE MATERIAL*
Discharge Pits and 345 2.65 770
Surficial Soils
TOTAL 570 1,326

* Per TCLP test (see Section 4.6)
** Includes cinder block trench sediments

C.Y. = cubic yard
S.G. = specific gravity
T = ton
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into the cement mixer where the material would be mixed with Portland
cement, water, and any supplemental sand or aggregate required. The
resulting concrete mixture would then be deposited in the on-site
landfill (Discharge Pit 1). Non-leachable contaminated surficial
soils and sediments within the contaminated discharge pits would be
excavated and deposited directly without treatment. The discharge pit
would then be capped.

10.4.2 CRITERIA ASSESSMENT

Alternative 3 would be highly protective of human health and the
environment, since the wastes would be treated to the extent
practicable. Additionally, this alternative would achieve compliance
with all ARARs. Long-term effectiveness and permanence would also be
achieved. Durability tests are being conducted on the solidified
material as part of the bench scale treatability tests. This
information will be helpful in further evaluating the long term
effectiveness of this option.

Alternative 3 would reduce the toxicity and mobility of the wastes
through treatment; however, the volume of the wastes would not be
reduced. Implementation of this alternative should provide a high
degree of short-term effectiveness, provided appropriate precautions
and control measures such as dust control are instituted during the
remediation phase.

Implementation of this alternative is possible without undue technical
or administrative difficulty.

10.4.3 COST ESTIMATE

Capital expenditures under this alternative include costs for leasing
a cement mixer, solidification materials costs, and remediation site
work. Additionally, as continued groundwater monitoring is a
component of this alternative, the installation of two additional
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monitoring wells is included. 1Indirect capital cost items include
engineering and design, contingencies, 1legal, regulatory, and
mobilization/demobilization.

Annual costs associated with this remedial action are associated with
annual groundwater sampling for the first five years after remedial
site work, then continued groundwater sampling once every five years
for\twenty five years. This lesser amount of long-term groundwater
monitoring than assumed for Alternatives 1 and 2 is considered for
Alternative 3 since the contaminated source material will be
remediated under Alternative 3. Indirect annual costs include
administration, contingency, and maintenance reserve.

The present worth cost estimate for Alternative 3 is §$79,000 as
detailed in Table 10-4. The present worth cost is based on a life of
30 years and an annual interest rate of 9 percent.

-

10.5 ALTERNATIVE 4: CEMENT SOLIDIFICATION/OFF-SITE MUNICIPAL
LANDFILL DISPOSAL

10.5.1 DESCRIPTION

Alternative 4 involves cement solidification fixation treatment of the
leachable fraction of the Sierra Blanca waste material, followed by
transportation together with ew~avated non-leachable wastes to a
suitable off-site RCRA Subtitle D-compliant 1landfill for final
disposal. Alternative 4 is similar to Alternative 3, except that
final disposal of the wastes would be in an off-site landfill. As
discussed in Section 9, one qualified off-site landfill which appears
willing to accept the wastes is located 160 miles from the Sierra
Blanca site near Albuquerque. Transportation of the wastes would be
accomplished in standard public highway-approved bulk carrier trucks,
of approximately 40,000 1lb. capacity, which would be covered to
prevent generation of airborne contaminants. After disposal of the
wastes in the landfill, management of the wastes would become the

10-18
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responsibility of the 1landfill operator. For this reason, the
operator has stated that the landfill would accept the wastes only if
approved by EPA and the State of New Mexico, and only if the wastes
are certified as non-hazardous as per RCRA.

10.5.2 CRITERIA ASSESSMENT

As with Alternative 3, Alternative 4 would be highly protective of
human health and the environment since the wastes would be treated,
and compliance with ARARs would be achieved. A high degree of long-
term effectiveness and permanence would be provided since an
appropriate municipal landfill is frequently monitored. Additionally,
this alternative would achieve a high degree of permanence.

Alternative 4 would reduce the toxicity and mobility of the wastes
through treatment. Implementation of this alternative should provide
a reasonable degree of short-term effectiveness, provided appropriate
precautions and control measures are instituted during the remediation
phase. These measures would be those that minimize or prevent
exposure hazards to on-site workers and nearby residents during

remediation activities.
10.5.3 COST ESTIMATE

Capital ccsfs for Alternative 4 include excavation of the contaminated
material and associated site grading, on-site cement solidification
fixation treatment of the leachable fraction of the wastes, and
transportation of the material to a municipal landfill. Estimated
tipping fees required by the 1landfill are also included.
Additionally, as continued groundwater monitoring is a component of °
this alternative, the installation of two additional monitoring wells
is included. 1Indirect capital cost items include engineering and
design, contingencies, legal, regulatory, and
mobilization/demobilization.
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Annual costs associated with this remedial action are associated with-
annual groundwater sampling for the first five years after remedial
site work, then continued groundwater sampling once every five years
for twenty five years. This lesser amount of long-term groundwater
monitoring than assumed for Alternatives 1 and 2 is considered for
Alternative 4 since the contaminated source material will be
remediated and removed from site under Alternative 4. Indirect annual
costs include administration, contingency, and maintenance reserve.

The present worth cost estimate for Alternative 4 is $235,000 as
detailed in Table 10-5. The present worth cost is based on a life of
30 years and an annual interest rate of 9 percent.

10.6 ALTERNATIVE 5: OFF-SITE MUNICIPAL AND HAZARDOUS WAST
LANDFILI, DISPOSAL

10.6.1 DESCRIPTION

In lieu of treatment of the leachable fraction of the Sierra Blanca
waste material, an alternate approach would be to dispose of it in a
hazardous waste landfill. Alternative 5, therefore, consists of
excavating the leachable wastes and transporting them without
treatment to a suitable hazardous waste landfill. Because there is
no requirement to dispose of the non-leachable wastes in a hazardoﬁs
waste landfill, these waustes would be excavated, kept segregated from
the leachable wastes, and transported to a municipal landfill for
final disposal.

Suitable hazardous waste landfills are available in Nevada, Utah, and
Colorado. A preliminary estimate of hazardous waste landfill disposél
costs was developed based on the Colorado facility, as it is the
closest to the Sierra Blanca site. When contacted, the hazardous
waste landfill in Colorado expressed an interest in accepting the
wastes and provided a budget estimate for tipping fees.
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10.6.2 CRITERIA ASSESSMENT

Alternative 5 would be protective of human health and the environment
since the contaminated material would be removed from site and safely
disposed of. Compliance with ARARs would be achieved as disposal of
the wastes would be permitted under current regulations. A similar
degree of long-term effectiveness and permanence would be provided
with this alternative compared to on-site landfill disposal. Although
treatment would be provided prior to disposal in an on-site landfill,
the continuous monitoring and active waste management present in a
permitted hazardous waste landfill should provide a comparable level
of protectiveness. The long-term effectiveness and permanence of off-
site hazardous waste landfill disposal would be less than treatment
and disposal in a municipal landfill, since treatment of the wastes
would be provided prior to disposal in the municipal landfill.
Additionally, the 1level of waste management and waste monitoring
provided is comparable at both facilities. This alternative would
achieve a high degree of permanence since the wastes are removed from
the Sierra Blanca site.

Alternative 5 would reduce the mobility of the wastes as a result of
disposal in a hazardous waste landfill. However, the toxicity and
volume of the wastes would not be affected. Implementation of this
alternative should provide a reasonable degree of short-term
etfectiverness, provided the apricrriate precautions and control
measures are instituted during the remediation phase involving
excavation of the contaminated material.

10.6.3 COST ESTIMATE

Capital costs for Alternative 5 include excavation of the contaminated
material and associated site work, transportation of the leachable
fraction of the wastes to a hazardous waste landfill, and
transportation of the non-leachable fraction to a municipal landfill.
Confirmation of total waste removal would be conducted by analyses of
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lead in post-remediation surficial soils samples. Additionally, as
continued groundwater monitoring is a component of this alternative,
the installation of two additional monitoring wells is included.
Indirect capital cost items include engineering and design,
contingencies, legal, regulatory, and mobilization/demobilization.

Annual costs associated with this remedial action are associated with
annual groundwater sampling for the first five years after remedial
site work, then continued groundwater sampling once every five years
for twenty five years. This lesser amount of long-~term groundwater
monitoring than assumed for Alternatives 1 and 2 is considered for
Alternative 5 since the contaminated source material will be
remediated and removed from site under Alternative 5. Indirect annual
costs include administration, contingency, and maintenance reserve.

The present worth cost estimate for Alternative 5 is $344,000 as
detailed in Table 10~6. The present worth cost is based on a life of
30 years and an annual interest rate of 9 percent.

Table 10-7 provides a cost summary of the five remediation

alternatives for the Sierra Blanca Operable Unit (0OU2) of the Cimarron

Mining Corporation NPL site.
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COST SUMMARY OF REMEDIATION ALTERNATIVES

Alternative

No Action
Institutional Controls

Cement Solidification / On-Site
Disposal

Cement Solidification / Off-Site
Municipal Landfill Disposal

Off-Site Municipal and
Hazardous Waste Landfill
Disposal

TABLE 10-7

Present

Worth Cost

$ 48,000
93,000

79,000

235,000

344,000




