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site properties on the Card property; final offsite disposal of all
contaminated material to a facility suitable for the permanent waste disposal;
and decontamination and dismantling of True Truss building and any additions
with disposal of the material in a sanitary landfill. The present worth cost
for the selected remedy is $1,148,000 with present worth O&M costs of $89,500.



Declaration
for the
Record of Decision

Site Name
. Card Corporation Property

Operable Unit X
Denver Radium Site

Site Location

1314 West Evans Avenue
Denver, Colorado

Statement of Purpose

This decision document presents the selected remedial action for this
operable unit of the Denver Radium Site developed 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 the National Contingency Plan (40 CFR Part 300).

The State of Colorado haﬁ*concurred on the selected remedy.

Statement of Basis

This decision is based upon the administrative record for the Denver
Radium Site. The attached index identifies the items which comprise the
administrative record upon which the selection of the remedial action was
based.

Description of Selected Remedy

This operable unit of the Denver Radium Site addresses the contamination
present on the Card Corporation property (“Card property"). The hazardous
- substances of primary concern that have been released and continue to pose a
significant threat of being released into the environment are radium and its
associated decay products.

EPA's preferred remedial action alternative for the Card property is
Permanent Offsite Disposal. However, until a facility suitable for permanent
disposal of the Card property material is designated and, if necessary,
acquired and developed, this alternative cannot be implemented. Pursuant to
CERCLA Section 104(c)(3)(C)(ii), it is the responsibility of the State of
Colorado to assure the availability of the disposal facilities for offsite



disposal of the Card property material. Although both the EPA and the State
of Colorado are continuing to seek a permanent disposal site, the State
predicts that this process could take up to five years. In order to prevent
or minimize the threat to public health, welfare, and the environment, given
the length of time until permanent offsite disposal of the material can be
implemented, the EPA determined that a remedial action alternative which
includes a temporary response action should be implemented at the Card
property.

The selected remedy for the Card property is Temporary Onsite Building
Storage/Permanent Offsite Disposal. This alternative will attain a degree of
cleanup of the hazardous substances which will assure protection of human
health and the environment. This remedial action alternative entails:

- excavation of'approximately 4,000 cubic yards of radium-contaminated
soil and sediment from the Card property;

- storage of the contaminated material within reinforced synthetic
bags placed within the True Truss building and within possible
additions to the building;

- optional staging or storage of contaminated material from selected
other Denver Radium Site properties on the Card property - the total
amount of material to be staged or stored on the Card property not.
to exceed 13,000 cubic yards including the contaminated material
already present on the Card property; C

- final removal of all contaminated material to a facility suitable
for the permanent disposal of Denver Radium Site wastes; and

- decontamination and dismantling of True Truss building and any
additions and disposal of the material in a sanitary landfill.

The present worth cost of the selected remedy is $1,148,000 assuming a
discount period of five years and a discount rate of 1C%. The cost includes
excavation of all contaminated material, placement of the material in
reinforced synthetic bags, placement of the bags in the True Truss building,
and maintenance and monitoring of the bags and building for 5 years. The cost
also includes removal and transportation of the contaminated material to an
offsite disposal facility, as well as dismantling and decontaminating the
building and transporting the building material to a sanitary landfill.

- Operation and maintenance activities will be required to ensure the
effectiveness of the temporary storage facility. The maximum total of
discounted annual operation and maintenance costs, using a discount period of
five years and a discount rate of 10%, is $89,500. Operation and maintenance
activities include site inspections and possible minor structural repairs to
the temporary storage facility. These activities will be considered part of
the approved remedy and will be eligible for Trust Fund monies for the entire
period that the temporary storage facility is operational. The State of
Colorado will share responsibility for all operation and maintenance costs of
the temporary facility in the same manner as other aspects of remedial action.



The EPA is undertaking additional feasibility studies to evaluate
remedial action alternatives at the other Denver Radium Site Operable Units
and will complete a Record of Decision or an Action Memorandum for each of the
Operable Units for which a remedy has not already been selected.

Declarations

Consistent with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA), the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and the National Contingency Plan (40 CFR
Part 300), I have determined that the selected remedy for the Card property
described in the preceding section is protective of human health and the
environment, attains Federal and State requirements that are applicable or
relevant and appropriate, and is cost-effective. This remedy does not satisfy
the statuatory preference for treatment which reduces the toxicity, mobility,
and volume of hazardous substances as 1ts principal element because treatment
was determined to be impracticable based upon technical feasibility,
implementability, and cost.

Q_,QA&——-— | }_«_3%,797

Ja J. Scherer . Date
Regional Administrator )
EPA Region VIII




Summary of Remedial Al ternative Selection

Site Name
Card Corporation

Operable Unit X
Denver Radium Site

Site History

What is known today as the Denver Radium Site has its roots in the robust
U.S. radium producing industry of the early 1900's. At that time, radium was
consiaered to be a woncer drug, a cure-all for every ailment from the common
cold to cancer. A mere gram of the radicactive element sold for $325,000.

Prior to 1914, there was no U.S. production of radium. Rather,
radium-bearing ore was shipped from the U.S. to Europe where it was refined.
Fearing that a European war might stymie U.S. importation of radium, the U,S,
Bureau of Mines entered into a cooperative agreement with a private
corporation, the National Radium Institute,to develop and operate a radium
processing plant in the Uniteq States.

Denver was the chosen location for the Institute due to its proximity to
carnotite, a radium-bearing ore of the Colorado Plateau. Soon there were at
least eight other radium processing operations in Denver. One of those radium
producers was Pittsburgh Radium Company. Using equipment purchased from the
Institute, Pittsburgh Radium Company began operations in 1520 in what had been
the Overland Cotton Mil) building.

The Denver radium industry remained strong until around 1920 when
extremely rich deposits of the radium-bearing ore, pitchblende, began to be
developed in the Belgian Congo. Most Denver radium producers were not able to
compete with their African counterparts and were forced out of business. The
Pittsburgh Radium Company was one producer which was able to continue
operations because, unlike the other radium producers who processed carnotite
for "radium, Pittsburgh Radium Company processed roscoelite for vanadium.
However, Pittsburgh Radium Company, too, was eventually forced to close.
Records show that the company sold the Overland Cotton Mil] building in 1924.

Since 1924, the property has had various industrial uses including World
War II and Korean War muni tions manufacturing, hardware manufacturing, and
fabrication of heavy mining equipment. The property became known as the Card
property because Card Corporation owned the property in 1979, when the
radiological contamination was discovered there. The property will be
referred to throughout the remainder of this summary as the Card property.



Response History

In 1979, the EPA discovered a reference to the National Radium Instiwte
in a 1916 U.S. Bureau of Mines report. Subsequent field research revealeg the
presence of thirty-one radioactive sites in the Denver metropolitan area, one
of these being the Card property, the location of the original Pittsburgh
Radium Company processing facility (Figure 1). Immediately following these
discoveries, the Radiation Control Division of the Colorado Department of
Health officially notified the affected property owners of the presence of
contamination on their properties. The letters requested that no excavation
or soil movement be undertaken without first contacting the Division.

The Denver Radium Site was placed on the Interim Priorities List in
October, 1981, and final promulgation of the Nationa) Priorities List occurred
on September 8, 1983, Jhe Colorado Department of Health, under a cooperative
agreement with the EPA, assumed lead activities and initiated engineeriny
assessments of the various properties in August, 1981. However, Mentor
Corporation, owner of the Card property, denied the State access to the site.

The EPA resumed fund-lead activities in June, 1983, because the Colorado
State Legislature failed to appropriate the state cost share for remedial
Planning required by EPA policy at the time. In December, 1983, the EPA
directed its contractor, CH2M Hill, to conduct a Remedial Investigation (RI)
of the Denver Radium Site to determine the nature and extent of the threat
presented by the contamination and a Feasipility Study (FS) to evaluate _
proposed remedies. During the RI, Mentor Corporation allowed EPA access to
the Card pProperty so that the extent of the contamination present on the .
property could be determined. .-

Due to the enormity and complexity of the Denver Radium Site, the EPA
determined that response actions could be undertaken as operable units in a
cost-effective manner, consistent with a permanent remedy for the entire
Denver Radium Site, and would decrease the release, threat of release, and
pathways of exposure. Thus, ‘the original Denver Radium Site properties plus
several contiguous properties where contamination was discovered subsequent to
the intial listing of the site on the Interim Priorities List were dividec
into eleven operable units, the Card property being Operable Unit X.

In April, 1986, the Denver Radium Site Remedial Investigation Report,
which addresses all eleven operable units, was released to the public. A
draft Card Corporation Operable Unit X Feasibility Study was released for
public review on October T, 1986. A second draft Card Corporation Operable
Unit X Feasibility Study was released for public comment on April 24, 1987,
The second draft report reflected public comments received on the first draft
report and incorporated new requirements mandated by the passage of the
Superfund Amendments and Reauthorization Act (SARA) in October, 1986. The
final Card Corporation Operable Unit X Feasibility Study which incorporates
responses to comments received during the both public comment periods will be
released along with the Record of Decision (ROD) for the Card property.
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Site Location and Description

The Card property is a 17.2-acre site Tocated at 1314 West Evans Avenue,
The site is in an area of Denver zoned -2 for industrial use. Its ownership

is currently divided between Mentor Cor

poration, whic

Consqlidated Frgightways, which owns the rest. Mento

the property. There are currently five

and warehousi

Brick Commercial building, the Office building, the U
Truss building, and the Consolidated Freightways faci

0il and waste water pond on the eastern
crossed by several currently unused raij

light manufacturing and storage buildin

side of the p

gs. To the we

Southern Railroad property, and to the south is West

Arapahoe generating station of the Pub]

ic Service Com

nearest residences are two blocks east of the site.

The Card property is located within the Platte R
within the designated 100-year flood plain. Tnhe site
material, alluvium, and the Denver formation sands ton
approximately 10 feet and depth to ground water is ap

South Navajo Street. There is no surface water on th
small oil and waste water pond mentioned earlier.

Current Site Status

Radium is the primary contaminant

of concern at

gamma radiation readings in excess of background may

radium in the soil and underneath the b

ed to outline
ty (Figure 2).

h owns 13.7 acres, and
r rents its portion of
ng companies.

the Card property - the
PL building, the True
lity. There is a small
roperty. The property is

iver Valley but is not

is underlain by fill
e. Depth to bedrock is
proximately 20 feet.  The

the Card property. Since

indicate the presence of

the extent of possible
Gamma radiation

ound over 67,000 square feet ot the

uildings was v

ngs. The presence of
erified by raciochemical

analysis of subsurface soi} samples. Average radfium concentrations rangec
from 4.4 to 472 picocuries per gram. The maximum radium concentration, 960

picocuries per gram, was found in area

volume of radium contaminated soil is 3
yards lie underneath buildings. There

yards of radioactively contaminated sed
011 and waste water pond. Table 1 summ
general discussion of radiation and its
Presented in Appendix A of the FS and i
Appendix B of the FS.)

M2. The radiu
as F2 and G.
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n the Public Health Assessment,
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Table 1
OPERABLE UNIT ¥
DENVER RADIUM SITE
SURFACE AND SUBSURFACE CONTA."IINATION

Radium Concentration

Vo lyme Arei Gamma (uR/hr) Depth? (pCi/g)
Location (vd?) (fe*) Average Max 1mum (in.) Average Maximum
Area A 30 1,100 4 S 6 at 12-18 10.4 31
Area B 1 25 15 15 12 NA NA
Area C N 100 8 8 12 NA NA
Ares D 4l 1,100 3 9 12 15.6 30
Area E 10 550 5 6 6 ) 5.8 5.8
Area F1 300 8,100 7 21 12 8 kA
Area F2 183 550 54 89 108 96.9 287.4
Area G 200 600 12 26 108 99 99
Area H 5 . 125 6 11 12 NA NA
Area 1 11 580 7 17 6 6.4 6.4
Area J 67 1,815 7 kTA 12 119.2 224
Area K 3 79 1 1 12 18 18
Area L 2 - 79 S 5 6 7.8 7.8
Area M1 2,500 33,720 13 95 Range from 99.8 660
0-30
Avg: 18
Area M2 33 180 12 12 60 236.9 960
Area N 5 130 5 S 12 8.4 8.4
Area O 18 110 8 8 54 at 12-¢¢ 47.5 182.5
Area P 6 150 6 3% 12 202 685
Area Q 8 420 7 8 6 NA NA
Area R 1 40 N 4 3 ) NA NA
Area § 1 30 8 8 6 NA NA
Area T 3 180 7 7 6 10 10
Area U 7 80 . 1 1 12 and 26.2 41
. 18 at 54-72 24,9 37
Area V 9 230 12 24 12 53.7 89
Area W 1 60 7 1 6 19 19
Area X 6 300 5 10 6 7.9 12
Area Y 2 110 7 14 6 5.6 5.6
Area 2 b 2 a3 3 5 6 L4 6.5
Area AAb (32) 1,733 2 3 6 7.1 1l
Area BB (2) 65 2 L] 12 4.9 34
Area CC 145 7,800 & 6 6 NA NA
Area DD 62 480 38 69 L2 5¢.2 270
Area EE 53 1,430 5(11) 11(12) 12 12.1 28
Area FF 21 570 8 2 12 5.5 €.
Area GG 15 800 9 16 6 at 12-18 60.5 282.:
Area HH 99 2,660 9 54 2 120 288
Area II - 240 10 17 6 18 18
Area JJ 24 430 8 16 18 7.4 1
Area KX & 110 NA NA 12 L72 90¢
Area LL (Wall) Na 10 10 14 NA 6 3
Area MM -3 _Zg 7 7 2 12 12
TOTAL 3,889 67,036 Max imum
Depth: 108

aDep:h indicates the estimated depth of contamination. A range from x to Yy indicates a
variation in the depth of contamination. x at Y to z indicates a lens of contamination
of thickness x under ¥ inches of clean overburden.

bIhese contaminated locations are no longer identifiable after construction of the
Consolidated Freightwavs faciliey.

cAreas AA and BB are not included in this total.

NOTE: Maximum g3amma exposure rate is Daximum surface grid scar gamma exposure rate,
Gamma radiation Treadings are net readings above background, which in Denver
is 15 uR/hr. '

NA: Data not available or not recorded for this area,

DE/TEN/053



The radium concentrations found on the Card property and the gamma
radiation levels in places within the Brick Commercial and UPL buildings
exceed the "EPA Standards for Remedial Actions at Inactive Uranium Processing
Sites," 40 CFR Part 192, which the EPA has determined are relevant and
appropriate Federal public health requirements for the Card property. These
standards are discussed in detail later in this summary in the section
entitled "Degree of Cleanup".

Radon decay product contamination resulting from the radium contamination
on the site is not a concern on the Card property under present use of the
property and existing site conditions. Slightly elevated radon decay product
concentrations were detected in the Brick Commercial, UPL, and Office
buildings; however, all measurements witn one exception were well below the
relevant and appropriate 40 CFR Part 192 standard of 0.02 working levels. The
one measurement which exceeded the EPA standard was taken in a relatively
small, unventilated location of the UPL building (a storage closet) and is not
considered representative of the entire building.

Alpha particle radioactivity also resulting from the radium contamination
on the site was not found in any significant degree in the Brick Commercial,
Office, and UPL buildings. Of the 108 samples taken, only 14 had measurable
levels of removeable alpha activity and all of the levels were well below the
release limits specified by the Colorado Department of Healtn standards.

Minor amounts of non-radiological contamination, mainly polyaromatic
hydrocarbons, were detected in the soils and in the pond sediments at the Card
property. There is nothing to suggest that either dispersion or migration of
these substances has occurred. No known sources of these compounds are
present on the property at this time, and thus, there is no reason to suspect
any additional releases. The Public Health Assessment of the Card property
indicated that the non-radiological contamination represents a minimal concern
relative to the radiological contamination present at the site. In addition,
any remedy that reduces or eliminates the radiological hazard at the Card
property will eliminate the known non-radiological hazards as well.

The elevated concentration of radium at the Card property poses a health
hazard due to three principal potentia) exposure pathways. In order of
decreasing significance, they are: (1) inhalation of radon gas, the immediate
decay product of radium, and radon's own short-lived decay products, (2)
direct gamma radiation exposure from the decay of radium and its progeny, and
(3) ingestion or inhalation of radium-contaminated materials. Since radium is
in a form that is relatively insoluble, and since migration of contaminants
into the ground water or from the pond sediments into the pond water has not
been noted, ingestion or contact with contaminated surface water or ground
water is not one of the principal potential exposure pathways. Each of the
three principal exposure routes will be discussed briefly in order to describe
the potential heal th risks.



Inhalation of Radon Decay Products:

Radon gas and its decay Products present the greatest health risk from
long-term exposure. Radon gas decays to a series of short-lived particulates
which are typically electrostatically charged at their formation and often
attach themselves to airborne particles. If these contaminated particles are
inhaled, then the Tungs and other internal organs are exposed to the highly
ionizing sub-atomic particles which the radon decay products emit. Prolonged
inhalation of air which has a high concentration of radon decay products has
been conclusively shown to cause lung cancer in uranium miners.

or living near the site.is presently at risk from éxposure to radon and its
associated decay products. Radon decay products can concentrate to
unacceptable levels in buildings built over contaminated ground if those
buildings are energy efficient and well-sealed, that is, have little exchange
of indoor air with outdoor air. However, this is not presently the case for
the buildings on the contaminated portions of the Card property because the
buildings have enough ventilation to keep the radon decay product
concentration at low levels.

make them more airtight, or if the site is ever redeveloped for any use that
involves occupancy in enclosed, well-sealed structures. The Public Health
Assessment summarized below presents projected cancer risks if the EPA were to
take no action at the site ang the Card property were redeveloped in any of
these ways.

If a building were constructed over Area M1, the largest contaminated
area on the Card property, and several conservative assumptions are made such
as lifetime éxposure, the estimated radon decay product concentration in the
building would average 0.18 working level (kL) with an estimated maximum
concentration of 1.2 WL. The radon decay product concentration in a typical
U.S. home is 0.005 WL and the relevant and appropriate EPA standard, 40 CFR
Part 192, is 0.02 WL. The projected cancer risk (excluding backgrounc) to
individuals working in the building ranges from 190 to 790 cancer deaths per
10,000 persons exposed with a maximum projected cancer risk of 1,200 to 3,700
cancer deaths per 10,000 persons exposed. The projected cancer risk to
inaividuals living in the building ranges from 1,100 to 5,600 cancer deaths
per 10,000 persons exposed with a maximum projected cancer risk of 4,400 to
7,900 cancer deaths per 10,000 persons exposed.

These risk values can be compared to the pProjected cancer risk if the
radon decay product concentration in the building was 0.02 WL, the EPA _
standard. In this case, the projected cancer risk to individuals working in



the building ranges from 23 to S1 cancer deaths per 10,000 persons exposed.
The projected cancer visk to individuals Tiving in the building ranges from
130 to 500 cancer deatnhs per 10,000 persons exposed. If the radon decay
product concentration in the building was that of a typical U.S. home, 0.005
WL, then the projected¢ cancer risk to individuals living in the building would
range from 33 to 130 cancer deaths per 10,000 persons exposed. Areas Ml and
M combined represent about 65% of the estimated total volume of contamination
present at the site. It should be noted that these projected cancer risk
numbers do not include the EPA-estimated spontaneous risk of lung cancer, that
is, the risk not attributable to either smoking or radon. Table 2 presents
the above stated informqtion.

Gamma Radiation Exposure:

The radioactive decay of radium and its decay products results in the
emission of highly penetrating gamma rays. Gamma rays are of concern because
they can easily penetrate a few centimeters of soil to give anyone standing
over a contaminated area a reasonably uniform irradiation over the whole
body. The greater the duration or intensity of this exposure, the larger the
dose, and hence the greater the risk of adverse health effects. The gamma
radiation emmission is limited to the area immediately above the contamination.

As discussed previously, the EPA has determined that a significant
increase in public health risk would result if any of the contaminated
material on the Card property was disturbed and misused or if the area was
redeveloped. If a building was constructed over the area with the highest
gamma radiation readings, Area F2, the estimated annual dose to a person
working in the building would average 109 millirem per year with an estimatec
maximum annual dose of 179 millirem per year. These doses are in addition to
the background dose of 130 millirem per year incurred by those living in the
Oenver area and resulting from cosmic, terrestrial, and internal sources. The
maximum allowable whole-body gamma radiation dose derived from the relevant
and appropriate EPA standard, 40 CFR Part 192, and the National Council on
Radiation Protection and Measurements (NCRP ) and International Commission on
Radiological Protection (ICRP) recommendation for a person in the workplace
are 180 and 100 millirem per year, respectively, in addition to natural
background and medical exposure. The estimated annual dose to a person living
in a building built over Area F2 would average 355 millirem per year with an
estimated maximum annual dose of 585 millirem per year. The whole-body gamma
radiation dose derived from the relevant and appropriate EPA standard, 40 CFR
Part 192, and the NCRP and ICRP recommendation for a residential occupant are
130 and 100 millirem per year, respectively, in addition to natural background
and medical exposure.

The projected cancer risk from gamma radiation (including background) to
individuals working in a building built over Area F2 would average 40 cancer
deaths per 10,000 persons exposed with a maximum projected cancer risk of 47
cancer deaths per 10,000 persons exposed. The projected cancer risk to
individuals living in the building would average 98 cancer deaths per 10,000
persons exposed with a maximum projected cancer risk of 1,200 cancer deaths
per 100 persons exposed. Area F2 represents about 5% of the estimated volume
of contamination on the site.
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10,000 persons exposed. The projected cancer risk to individuals receiving a
lifetime dose of 9.5 rem resulting from the Denver area background would be 27
cancer deaths per 10,000 persons exposed. It should be noted that cancer
risks resulting from gamma radiation exposure are in addition to those
resulting from inhalation of radon decay products. Table 2 presents the above
state information. .

Inhalation or Ingestion of Radium-Contaminated Material:

Inhalation of the Tong-lived radionuclides 1ike uranium, thorium, and
radium is possible for persons Tiving or working on or near the Card
property. Surface material suspended by the wind may contain small
concentrations of these elements and the resulting airborne contamination is a
potential human exposure pathway. Direct ingestion of long-lived
radionuclides can result in significant doses to various internal organs of
the body. However, studies by the U.S. Department of Energy have shown that
the projected radiation dose from this source are many times smaller than
those estimated for either radam decay product inhalation or direct gamma
radiation exposure using even the most conservative assumptions. Also, it is
unlikely that a person would ingest large amounts of the radium-contaminated

from this source. For these reasons, the EPA acknowledges this human exposure
pathway, but no quantitative risk numbers were developed in the Public Heal th
Assessment.

Low-levels of certain non-radiological carcinogenic contaminants were
found in discrete locations on the Card property. The Public Heal th
Assessment quantifies risks to human health from ingesting soil containing
these contaminants. The projected cancer risks from this type of exposure
range from .038 cancer deaths per 10,000 persons exposed to 1.2 cancer deatns
per 10,000 persons exposed. These risk estimates are several orders of
magnitude lower than the estimiated risks resulting from exposure to the
radiological contamination on the property. Nonetheless, the presence of
non-radiological contaminants on the site will be explicitly considered in all
health and safety provisions of the cleanup.

The foregoing discussion demonstrates that a release or substantial
threat of release of a hazardous substance or pollutant or contaminant into
the environment has occurred at the Card property and that the release or
threat of release may present an imminent and substantial endangerment to
public health or welfare. It is also clear from the calculated risks that
remedial action at the Card property is justified. The short- and long-term
potential for adverse health effects from human exposure associated with the

various remedial action alternatives evaluated for the Card property are
discussed later in this summary .



Scenario

Radon Decay Products:

Building constructed
over Area M)

EPA Standard

Typical U.S. Home
Gamma Radiation:

Building constructed

over Area F?2

EPA Standard

Background

Table 2

PROJECTED CANCER RISKS
OPERABLE UNIT X
DENVER RADIUM SITE

Average Cancer Deaths

Maximum Cancer Deaths

Exposure Per 10,000 Persons Exposed Per 10,000 Persons Exposed
0.18 WL Workplace 190 to 790 Workplace 1200 to 3700
Residential 1100 to 5600 Residential 4400 to 7900
0.02 WL Workplace 23 to 91
Residential 130 to 500
0.005 WL Residential 33 to 130
54 uR/hr Workplace 40%* Workplace 47+
Residential  98* Residential 1,200*
20 uR/br  Workplace 31+ '
Residential 53+
15 uR/hr Residential 27

* In addition to risk from exposure to background gamma radiation levels.

11
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Enforcement

A detailed responsible party search for the entire Denver Radium Site has
been initiated. Thys far, the search has not identified any parties
responsible for the contamination on the Card property. Records show that
Pittsburgh Radium Company owned and operated the radium processing facility at
the time of disposal (circa 1920-1924) of radium, the hazardous subs tance of
concern. Although extensive investigation has been conducted, the responsible

generation, transportation, storage, treatment, or disposal of any hazardous
substance at the Card property or that (2) Mentor Corporation, since becoming
aware of the contamination on its property, contributed to the release or
threap of release of a hazardous substance at the facility through any action
or omission,

Based upon these initial findings, EPA has begun negotiations with entor
Corporation concerning a covenant not to sue for potential liability to the
United States, including future liability, resulting from the release or
threatened release of the hazardous substance to be addressed by remedial
action at the Card property. The terms of this convenant not to sue are
embodied in a draft administrative order on consent which is attacned to the
ROD. Upon selection of the remedy and finalization of the responsibie party
search for the Card property, EPA will revise the draft administrative order
to comport with the ROD and current laws. |In exchange for this covenant not
to sue, Mentor Corporation would agree to provide access to its property to
enable EPA to undertake remedial action at the Card property ana, at EPA's
discretion, permit EPA to deliver for storage at the Mentor property
radium-contaminated materials from other properties included in the Denver
Radium Site.

Consolidated Freightways is a current owner of a portion of the Card
property. Consolidated Freightways bought its portion of the property in

Site on the National Priorities List. During the summer of 1985, the company
proceeded to construct a trucking terminal on the property and as a result two
areas of contamination on the site can no longer be identified.

The EPA does not feel that remedial action should be delayed pencing
finalization of the responsible party search. EPA anticipates discussions and
negotiations with both Mentor Corporation and Consolidated Freightways.

Further, if upon finalization of the search, the EPA identifies
additional responsible parties, the EPA will formally notify them of the
remedy selected in the ROD and initiate negotiations for the implementation of
the remedy. Negotiations will not exceed sixty days. Thereafter, if the

=



Regulatory Agency

Type of Contaminant

Table 3

FPOTENTTAL CONTAMINANT-SPECIFIC ARAR'S
OPFRABLE UNIT X, DENVER RADIUM SITE

Standard, Requirement,
Criteria, or Limitation

Comment s

FEDERAL

U.S. FPA-LO CFR Tart 192,
Suhpart B-Standards

Nuclear Repulatory
Commission (NRC)
10 CFR Part 20

Radlum-226
Concentratlon

Gamma radlation?

Radon Decay Product
Concentration

Uranfum-natural
Afirborne Concentra-
tions

Thorium-230
Afrborne Concentra-
tions

Radium-226 Alcrhorne
Concentrations

" a
Camma radiation

5 pCl/g above background
within 15 ¢m of the sur-
face asured over a
100-m" area

15 pCi/g above background
within subsequent 15 cm
layer, measured over a
100-m” area

20 pR/hr above background

0.02 WL. annual average
0.03 WL maximum

5 pCl/mJ, Unrestricted area
100 pCi/m’, Restricted area

¥
k) pCl/mJ Unrestricted avea
30 pCi/m~, Restricted area

3 p(‘.l/m3 lnrestricted area
30 pCi/m”, Restricted area

5 rem/yr, (5,000 mrem/yr)
Restricted area

500 mrem/yr, Unrestricted
area

Standards for cleanup of open lends or buildings; concen-
tration of radium-226 in land, sveraged over any area of
100 square meters.’ Point of c mpliance is at any contam-
inated area greater than 100 m°. However, during cleanup
all contaminated ares would be remediated.

Relevant and appropriate to indoor gamma radiation.
Point of compliance is inside any site building.

Relevant and appropriate to indoor radon. Point of com-

pliance {s inside any site building.

Point of compliance is any location within sfte.

Point of compliance {s any location within site.

Point of compliance is any locatlon within stte.

Point of compliance {s any location within site; site
would be unrestricted for remediation workers.

“Relevant and appropriate standard but not as protective as Other Guidance; see Table 4-3,

bAn unrestricted area s regarded as any place around a w

c
A restricted area Is regarded as any place around a w

DE/TEN2 /017

aste consolldatlon/storage area facility where access s not controlled.

aste consolidation/storage area where access ls control led.

Gl
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responsible parties do not formally commit to performing the remedy in a
timely manner, the EPA will proceed with a fund-financed remedia) Gesign ana
remedial action and will attempt to recover EPA's response costs from the
responsible parties.”

Degree of Cleanup

Pursuant to SARA Section 121(d), remedial actions shall attain a degree
of cleanup of hazardous subs tances, pollutants, and contaminants releasec into
the environment and control of further release which at a miniumum assures
protection of human health and the environment. In addition, remedial actions
shall, upon their completion, reach a level or standard of control for such
hazardous substances, pollutants, or contaminants which at least attains
legally applicable or relevant and appropriate Federal standards,
requirements, criteria, or limitations, or any promul gated standards,
requirements, criteria, or limitations under a State environmental or facility
siting law that is more stringent than any Federal standard (ARARS).

On November 20, 1986, the EPA requested that the State of Colorado
identify potentially applicable or relevant and appropriate state requirements
for the Card property. On January 21, 1987, the State responded to this
request and provided a list of Colorado requirements which the State believed
pertained to the Denver Radium Site. Concurrently with this State activity,
the EPA developed potentially applicable or relevant and appropriate Federal
requirements. The EPA classified all applicable or relevant and appropriate
requirements identified into four categories: contaminant-specific ARARS,
action-specific ARARs, location-specific ARARs, and other Federal and State
Criteria, advisories, and guidance to be considered. A description of each of
these categories is provided in both Chapter 4 and Appendix C of the FS.
Tables C-1 through C-4 in Appendix C of the FS contain a brief description of
each potential Federal and State requirement identified and EPA's analysis of
each requirement's applicability or relevance and appropriateness to the Carg
property. The result of this analysis is summarized below.

Contaminant-specific ARARS :

The EPA Standards for Remedial Action at Inactive Uranium Processing
Sites, 40 CFR Part 192, are one of two contaminan t-specific ARARs identified
for the Card property. For properties contaminated with uranium processing
residues, these standards establish limits for the gamma radiation level and
annual average radon decay product concentration in any occupied or habitable
building and for the radium concentration in soil on open lands. Although not
applicable to the Card property since the standards apply only to certain
specifically designated sites where uranium was processed, the standards are
relevant and appropriate to the Card property because (1) it is the radium
content of the uranium mil} tailings which is regulated; (2) the waste
products resulting from uranium ore processing are very similar to those from
both radium and vanadium ore processing; (3) the residues from both processes
enter the environment through the same éxposure pathways; and (4) the adverse
health concerns resul ting from éxposure to the residues from both processes
are the same.
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The portion of the standard relevant and appropriate to the contaminated
soil on the Card property is 40 CFR Section 192.12 which states:

“Remedial actiong shall be conducted so as to provide reasonable
assurance that, as a result of residual radioactive materials from any
designated processing site:

(a) the concentration of radium-226 in lang averaged over any area

of 100 square meters shall not exceed the background leve) by
more than -

(1) 5 pCiyg, averaged over the first 15 cm of soil below the
surface, and

(2) 15 pCi/g, averaged over 15 cm thick layers of soi] more
than 15 cm below the surface."

(40 CFR Section 192.12.)

The portion of the standard relevant and appropriate to the buildings on
the Card property is 40 CFR Section 192.12(b) which states:

(b) In any occupied or habitable building -

(1) The objective'of remedial action shal) be, and reasonable
effort shall be made to achieve, an annual average (or
equivalent) radon decay product concentration (including
background) not to exceeg 0.02 WL. In any case, the radon

not exceed 0.03 WL, ang
(2) The level of gamma radiation shall not exceed the
background level by more than 20 microroentgens per hour.

(40 CFR Section 192.12(b).)

. Even though the radon decay product concentration in the buildings is
well below the 0.02 working level standard, some gamma radiation measurements
in the Brick Commercial building exceed 20 microroentgens per hour.

. The second contaminant-specific ARAR identified for the Card property is
the Nuclear Regulatory Commission Standarqs for Protection Against Radiation,

Nuclear Regulatory Commission (NRC). Because these standards apply to
licensed NRC facilities, they are not applicable to the Card property.
However, EPA has determined that portions of the regulations are relevant and
appropriate to individuals who would be conducting the remedial action on the
Card property. In particular, Appendix B of 10 CFR Part 20 provides limits
for airborne concentrations of natural uranium, thorium-230, and radium-226.
Gamma radiation dose standards for individuals in restricted and unrestricted
areas are cited in 10 CFR Sections 20.101 and 20.108, respectively. These

10 CFR Part 20 .standards along with the 40 CFR Part 192 standards are
summarized in Table 3.



Location-specific ARARs:

Preservation Act are location-specific ARARs. Remedial action at the Card
property will not adversely affect the historic character of the site,
Nonetheless, the EPA will continue to cooperate with the Colorado Historical
Society by providing documentation lending historical significance to tne
property and will adhere to the requirements of the aformentioned Acts.

Action-specific ARARs:

The EPA has identified several action-specific ARARS. Since these ARARSs
are technology-based restrictions triggered by specific types of remedial
measures under consideration they were considered along with the development
of remedial action alternatives and will be discussed in the next section
entitled "Alternatives Evaluation”.

Other Criteria to be Considered:

Pursuant to the NCP, 40 CFR Section 300.68(a)(3) and SARA Section 121,
Federal, State, and local permits are not required for on-site fund-financed
remedial actions. However, the EPA éxpects that non-environmental and
construction permits will be required in carrying out CERCLA Sections 104 and
106 onsite response actions. The EPA will also take steps to ensure that
offsite disposal of any contaminated material removed from Card property is
consistent with the EPA's offsite disposal policy, that is, final disposal
will be at a facility suitable for the disposal of the Denver Radium Site
was tes. :
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Alternatives Evaluation

The EPA evaluated potential remedial action alternatives for the Carg
property by progressing through the series of analyses which are outlined in
the National Contingency Plan (NCP), in particular, 40 CFR Section 300. 68, and
the Interim Guidance on Superfund Selection of Remedy, December 24, 1986,
(OSWER Directive No. 9355.0-19). This process in part enables the EPA to
address the SARA Section 121 requirements of selecting a remedial action that
is protective of human health and the environment, that is cost-effective, anc
that utilizes permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.

The selection of remedy process begins by identifying certain
site-specific information to be assessed in determininyg the types of response
actions that will be considered for the site. A general list of site-specific
information is contained in Section 300.68(e)(2) of tne NCP. This list was
used to identify specific site and waste Characteristics of the Card
property. (See Table 5-1 of the FS.) Based upon these site and waste
characteristics, the EPA was able to scope, from the universe of al} possible
response actions, a set of response actions and associatea technologies to be
considered for the Card property. An example of this scoping process was the
elimination of ground water barriers from further consideration because grouna
water contamination is not a characteristic of the Card property. Appendix D
of the FS illustrates the scoping process and Table 5-2 of the FS details the
resul ts. *

Section 121(b) (1) of SARA.states that, “The President shall conduct an
assessment of permanent solutions and alternative treatment technologies 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 substance, pollutant, or contaminant.” As part of this process, the
EPA evaluated permanent solutions to the problems associated with the specific
hazardous substances present on the Card property. The necessity to fina a
treatment technology which successfully reduces the mobility, toxicity, and
volume of a hazardous substance presents a problem since the hazardous
substance associated with the Card property is a radioactive element. The
Characteristic of spontaneously emitting energy and subatomic particles is a
property inherent to each atom of a radioactive element and which cannnot be
altered or destroyed by any chemical or physical treatment known today. Most
treatment and resource recovery technologies concentrate the radiocactive
elements present in the waste, increasing toxicity without significantly
reducing volume or mobility. These treatment and resource recovery
- technologies often also leave a waste product which is still radioactive.
Nonetheless, EPA considered several treatment and resource recovery
technologies along with more conventional response actions such as capping or
excavation. These alternative treatment technologies include sand sifting, in
situ vitrification, and reprocessing. '
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Before the techndlogies were assembled into remedial action alternatives,
they were categorized as either source control or management of migration
measures and then prescreened based on their suitability to abate the threat
at the Card property. Source control measures are intended to contain the
hazardous substances onsite or eliminate the potential for contamination
al together by transporting the hazardous substances to a safer location.
Management of migration actions are taken to minimize and mitigate the
migration of hazardous substances. Management of migraton measures have
particular importance at the Card property since radon gas, alpha particles,
and gamma rays are continuously being released from the source, radium. The

measures based on their suitability to abate the threat at the Card property
are presented in Table 5-3 of the FS.

The next step of the selection of remedy process is assembling the
remaining technologies and/or disposal options into remedial action
alternatives. Section 300.68(f)(2) of the NCP requires EPA to develop
remedial action alternatives in a range of categories which are based in part
upon ARAR attainment. The OSWER Directive No. 9355.0-19, “Interim Guidance on
Superfund Selection Remedy" requires EPA to develop remedial action
alternatives ranging from those that would eliminate the 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. Alternatives developed in this way will vary mainly in the degree to

Tow-concentrated wastes. The OSKER Directive also instructs EPA to develop a
containment option involving little or no treatment and a no action
alternative.

Alternatives developed in the FS for the Card property were:
1. No Action

2. Deferred Reroval, Offsite Permanent Disposal

3. Onsite Reprocessing/Treatment, Offsite Permanent Disposal

4. In Situ Vitrification

5. Onsite Permanent Disposal

6. Offsite Permanent Disposal

7. Onsite Temporary Land Storage, Offsite Permanent Disposal

8. Onsite Temporary Building Storage, Offsite Permanent Disposal

9. Onsite Temporary Containment (Capping), Offsite Permanent Disposal

Table 4 provides a comparison of each of the alternatives listed above
with the alternative categories specified in Section 300.68(f)(2) of the NCP.



NCP Category

1.

5.

Complete removal and subse-
quent treatment or disposal
at an offsite facility.

Attain applicable or rel-
evant and appropriate
Federal and State public
health and environmental
requirements

Exceed applicable or rel-
evant and appropriate
Federal and State public
health and environmental
requirements

Does not attain Federal
and State requirements but
reduces present or future
threat and provides signi-
ficant protection to pub-
lic health and the
environment

No action

DE/TEN2/030

Table 4
NCP ALTERNATIVE CATEGORIES
OPFRABLE UNIT X
DENVER RADIUM SITE

Alternative Number

1 234 56 789
X X X X X
X
X X
X X X
X [

Comments

Cohpletg removal of oily la&er and
decontamination of wall material; com-
Plete removal of soils and sediments.

Vitrification and capping might attain
ARAR's.

Onsite and offsite disposal could be
designed and implemented to exceed
ARAR'Ss .,

Reprocessing may not provide a non-
radioactive soil after treatment;
significant reduction could occur.
Temporary measures will probably not
meet ARAR's until the contaminated
materials are removed from the sjte
and placed in an offsite disposal
facility.
temporarily reduce exposure to radjo-
active materials. Alternative 9 could
reduce exposures, depending upon
thickness of the cap.

Also serves as a baseline for
comparison.

Alternatives 7 and 8§ could

61
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Al ternatives 2, 3; 6, 7, 8, and 9, since they require the permanent
offsite disposal of contaminated material, would eliminate the neeq for
long-term management (including monitoring) at the Card property.
Alternatives 3 and 4 involve treatment as their principal element, but do not
necessarily reduce the mobility, toxicity, or volume of the waste.
Alternative 3 necessarily includes a provision for the permanent disposal of
the treatment residues. Alternatives 4 and § require permanent onsite
remedies, and hence, long- term management and monitoring at the Card
Property. Finally, No Action was included as Alternative 1.

when a facility for such a disposal becomes available. Alternative 6, Offsite

Permanent Disposal, is not immediately implementable because the State of
Colorado has not at this time designated a facility for the disposal of th

Possibly increasing the risk to present or future public health, wel fare, or
the environment. 1In addition, the cost of fina] remedial action is liable to
increase due'to inf!ation; the Card property'owners and tenants face economic

temporary response actions was not only justified, but necessary in order to
effectively mitigate or minimize threats to and provide adequate protection of
Public health, wel fare, or the environment at the Card property.

Once the remedial action alternatives were developed, it was possible to
identify action-specific ARARs. These ARARs are distinct from the
contaminant-specific and location-specific ARARs identified earlier in this
summary in that action-specific ARARs are technology-based restrictions
triggered by specific action elements associated with the remedial action
alternatives under consideration. The following action elements are part of
at least one or more remedial action alternative developed for the Card

property:
- removal of the oily layer of the o0il and waste water pond
- removal of soils and sediments
- rembval of wall material

= Permanent onsite disposal



- permanent offsite disposal
- temporary onsite storage or con
- treatment or reprocessing

Potential action-specific ARARs f
considered in Appendix C of the FS and

Initial screening, which is the n
process, narrows the list of potential
detailed analysis. Consistent with 40
Directive 9355.0-19, the remedial acti
property were initially screened using
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tainment

or the action elements listed above were
are presented in Table 6-3 of the FS.

ext step in the selection of remedy
remedial action alternatives requiring
CFR Section 300.68(g) and the OSWER

on alternatives developed for the Card
the criteria of cost, implementability

(acceptable engineering practices), and effectiveness. Table 7-1 in the FS

summarizes the initial screening proce
passed the initial screening and were
while Alternatives 3, 4, 6, and 9 were
forth below.

Alternative 3, Onsite Reprocessin

ss. Alternatives 1, 2, 5, 7, and 8
carried forward for detailed analysis
screened primarily for the reasons set

g, was eliminated from further

consideration based on its lack of effectiveness. Since both the reprocessed

soil and the concentrated precipitate
soil would require disposal in a facil
CFR Part 192, this alternative would P

resulting from the reprocessing of the
ity that meets the requirements of 40
rovide no additional benefit to public -

health or the environment overother alternatives to be considered.
Alternative 4, In Situ Vitrification, was eliminated during the initial

screening because its implementability

for this particular application is

unproven. In situ vitrification has not been demonstrated on a large scale or
utilized in a highly-populated urban area like that of the Card property. The

extreme temperature requirements of th
onsite structures and any buried utili

is process could cause unknown damage to
ties or pipelines. Once vitrified, a

Cap over the area might be necessary to limit the escape of radon gas anc
associated radon decay products. Furthermore, the property would have to be

permanently dedicated as a disposal si

te and measures would have to be tak en

to prevent human contact with or disturbance of the vitrified material,
Finally, this alternative would require long-term government ownership,

licensing, management, and monitoring

to protect the integrity of the

vitrified mass. These requisites would conflict with current ancd proposed

land uses for the area, as well as Sta
 facilities.

With the elimination of these two

te policies on siting disposal

alternatives, no alternatives which

involve treatment as a principal element survive the initial screening.

However, EPA has no reasonable belief

that either of these alternatives offers

the potential for better treatment performance or implementability, lesser
adverse impacts, or lower costs than demonstrated alternatives.

Al ternative 6, Permanent Offsite Disposal, was eliminated during initial
screening because it is not implementable at this time. As discussed earlier,
the State of Colorado has not at this time designated a facility for the
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disposal of the Denver Radium Site wastes. Alternative 9, Temporary Onsi te
Capping, Permanent Offsite Disposal, was eliminated curing initial screening
because it is neither as effective nor as implementable as similar
alternatives, Alternatives 7 and 8, and would Cost almost as much as other
alternatives that achieve the same objectives,

Following is a description of the remedial action alternatives surviving
the initial screening,

1. No Action

If tnis alternative were selected, no action would be taken at the
contaminated Carg property. This al ternative was retained for
further analysis and consideration as required by the NCP (40 CFR
Section 300.68(F)(1)(v)).

2. Deferred Removal, Permanent Offsite Disposal

Property, which includes the estimated 475 cubic yards of
contaminated soils lying under the Brick Commercial and UPL
buildings, would pe éxcavated. The material would then be
transported by either truck or rail for final disposal at this

facility. Tne Card Property would then be available for
unrestricted use.

5. Permanent Onsite Disposal

This alternative entails the excavation of the approximately 4,000
Cubic yards of contaminated materia) on the property and disposal
onsite in a facility constructed in accordance with 40 CFR Part 192
Subparts A and B. The disposal area would require permanent access
restrictions and Tong- term monitoring. A buffer zone would be
Created between the disposal facility and the surrounding
businesses. In accordance with SARA Section 121(c), a review of the

permanent onsite disposal facility would be required no less than

7. Temporary Onsite Land Storage, Permanent Offsite Disposal

This alternative would provide temporary storage of the estimated
4,000 cubic yards of contaminated material unti] a permanent offsite
disposal facility becomes available. There are several options for
the land-based storage facility including an asphalt pad with a
suitable cover. The storage facility would require security
Precautions, radiation monitoring, and regular inspections. An
option associated with this alternative is the use of the temporary
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facility for storage and staging of material from certain other
Denver Radium Site properties. Once a permanent offsite aisposal
facility becomes available, then the contaminated material would be
sent by truck or rail to the facility. The Card property would tnen
be available for unrestricted use.

8. Onsite Temporary Building Storage, Offsite Permanent Disposal

This alternative consists of excavating the approximately 4,000
cubic yards of contaminated material, placing the material in
reinforced synthetic bags, and storing the bags in the True Truss
Building until a permanent offsite disposal facility becomes
available. As with Alternative 7, an option associated with this
alternative is to bring material from certain other Denver Radium
Site properties for staging and storage in the True Truss building.
Once a permanent offsite disposal facility becomes available, the
contaminated material would be transported by either truck or rail
to the facility. The True Truss building would be decontaminated,
then demolished and the material sent to a sanitary landfill. The
Card property would then be available for unrestricted use.

Common to all of the remedial action alternatives briefly described above - -
with the exception of Alternative 1, No Action, is the response actions that
would be taken for the decontamination of the contaminated portion of wall
within the Brick Commercial building and the removal of the water and the oily *
layer from the oil and waste water pond. The contaminated portion of wall
within the Brick Commercial building would be decontaminated by surface
scrubbing or by possible removal of the brick wall surface. Any wall material
requiring removal would be disposed of along with the contaminated soils and
sediments which are present on the Card property.

The oily layer of the 0il and waste water pond would be tested for
radioactive and nonradiocactive contamination. If only radioactively
contaminated, the oil would be handled with the contaminated site soils and
sediments. If contaminated only with hazardous substances, depending on the
amount and type of nonradiological contaminants, the waste would be
transported to a hazardous waste disposal or treatment facility or an
industrial boiler or furnace for energy recovery,

If testing reveals both radiological and nonradiological contaminants,
the oily layer could be a mixed waste as defined in the OSWER Directive No.
9440.00-1, "Guidance on the Definition and Identification of Radioactive Mixed
Wastes" (EPA, 1987) and would have to be handled in accordance with
restrictions on such waste. '

The standing water in the oil and waste water pond would also be tested.
If uncontaminated, the water would be either evaporated or used for onsite
dust control if removal or excavation measures are implemented. If
contaminated, the water would be évaporated and the remaining sludge would be
handled with contaminated site soils and sediments or, if necessary, as a
mi xed waste.
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Consistent with Section 300.68(h) of the NCP and the OSWER Directive No.
9355.0-19, the remedial action alternatives remaining after initial screening
were further refined and then subject to detailed analysis. Detailed analysis
of each alternatiave entailed evaluation based on the three broad criteria of
1mplementability, effectiveness, and cost. For each of these broad criteria,
the EPA fdentified appropriate and more specific “component measures" SO that
the remedial action alternatives could be compared to each other using a full
array of evaluation factors. The component measures derived for
implementability, effectiveness, and cost were based upon specific
requirements and criteria contained in Section 300.68(h)(2) of the NCP, SARA
Sections 121(b)(1)(A through G), SARA Section 121(c), and the OSWER Directive
No. 9355.0-19 discussion on detailed analysis.

The component measures of implementability are: technical feasibility,
constructability, reliability, administrative concerns, availability of
technology, and operation and maintenance. The component measures of
effectiveness are: ARAR attainment; effectiveness in significantly and
permanently reducing mobility, toxicity, and volume; persistance, toxicity,
mobility, and propensity to bioaccumulate of the hazardous substances and
their consti tuents; Protectiveness /health effects; environmental

with the Solid Waste Disposal Act. The component measures of cost are:
capital costs, operation and maihtenance costs, and potential future
remediation costs if the alternative fails. Chapter 8 of the FS provides a
comparative review of each remedial action alternative based upon each of the
Component measures 1isted above. Table 5 summarizes the detailed analysis of
alternatives. The selected remedy was chosen after the detailed analysis of
alternatives and is discussed in the next section.

Selected Remedy

EPA's preferred remedial action alternative for the Card property is
Alternative 6, Permanent Offsite Disposal. This alternative, however, was
eliminated during the initial screening of alternatives because until the
State of Colorado Tdentifies a permanent disposal site for material from the
Card property, this alternative cannot be implemented. EPA has therefore
determined that the appropriate extent of remedy at the Card property is
Temporary Onsite Building Storage /Permanent Offsite Disposal, Alternative 8.
In the event that a permanent disposal facility becomes available before
Alternative 8 is implemented at the Card property, EPA may immediately
implement Alternative 6, Permanent Offsite Disposal.

Temporary Onsite Building Storage/Permanent Offsite Disposal, Alternative
8, is protective of human health and the environment and attains or exceeds
the relevant and appropriate Federal and State public health and environmental
requirements that have been identified for the Card property. As determined
during the detailed analysis, this alternative is a cost effective remedy that
effectively mitigates and minimizes threats to and provides adequate
protection of ‘public health, welfare, and the environment.



Evaluation Criteria

Alternative 1
Mo Action

Table S
SIMMARY OF ALTERNATIVE EVALUATION
OPERARLE UNIT X, DENVER RADIUM SITE

Alternative 2
Deferred Reinovatl/
Permanent Offsite Dispossl

Alternative 5
Onsite Dispossl

Alternstive 7
Temporary Onsite Land Storsge/
Permanent Offsite Dispossl

o Implementabllity

o Effectiveness

o Feasible

o &0 CFR 192 conditions for

radium-226 in solls would not
be attained. If the property
is redeveloped, protectiveness
levels for radon would not be
attafned,

o NCRP/ICRP guidance for geams

radistion msy not be met i€
the property {s redeveloped.

o No Action does not reduce

wobility, toxicity, and volume
of sfite redioactive materials.

o Radfoactive materiels sre

extremely persistent; radium
fs not very sobile and gives
off radon decey products to

the astmosphere. While not very

soluble after reprocessing,
radon {s subject to disperssl
via human activity. Radon
decey products csn sccusulate
in human lungs end sre cer-
cinogenic. Cammas radiation
could csuse cancer or genetic
defects,

Site could undergo additionsl
development (fi.e., Consolfl-
dated Frelghtv-yl, in contam-
insted area. Contaminated
msterisls could be dispersed
or diluted such that they
would no longer be
identifiable.

Excavation cannot proceed
until] an offsfte disposal
factlity is availasble,
Aullablll!{ required by
SARA 104 (X)), Factifry is
assumed not to be avallable
unti? 1992,

While removal 1s deferred,

&40 CFR 192 radon and 10 CFR 20
airborne concentration ARAR's
®ey not be met unless use
vrestrictions and controls are
implemented. Radium-226
levels in soll would not be
wet until removal.

o Land disposal facilities can
have technical problems, such
as seepage; moderate potentfal
for component failure exists.
During construction of
dispossl facitity, clean
materiasls could be dispersed
onsite resuiting in dflutlon
of cuntaminated sofls.

o Condemning site for a 1,000-
year storage facllity plus the
historical aspects of the site
could creste problems that may
delay implementation. Site
access restrictions are manda-
tory; the site would be dedi-
cated for use as a storage
facilfty for low-level radio-
active vastes for the
indefinite future.

o 40 CFR 192 snd 10 CFR 20 stan-
dards would be met by a pro-
perly designed, constructed,

and {e=plemented facflity. Site

cleanup would result in gewma
radiation and radon levels
that sre below standards.

o 6 CCR 1007-1 (Colorsdo Rules
and Regulations Pertaining to
Radiatfon Control) siting
objectives would not be met
because the Jdlsposal facility
would be in a populated ares.

Temporary storsge can have
technical probless, such as
ripping of the synthetic liner
or cracks in the asphalt pad.

Temporsry storsge would be
used until offsfite disposal
facliity ts svailsble,
Avellability required by
SARA 104(k). Facility is
sssumed not to be avsilsble
until 1992,

Site access restrictions and
spprovals would be needed to
construct the asphalt pad stor-
sge unit., Storage fecility
would severely restrict usage
of oversll site for S yesrs,
since it would occupy a large
percentage of open space st the
site,



Alternative 1°

Evaluation Criteris No Action

Tak® 95
(con o)

Alternative 2
Deferred Removal/
Permanent Offs{te Disposal

Alternative S
Onsfte Disposal

Alternative 7
Temporary Onsfite Storage/
Permanent Offs{te Disposal

o Effectiveness (continued)

o Costs Not Applicable

M = present worth at a 10 perceﬁt discount factor.
b,

M = Oneratinne and Mafntanance

During excavation, remedlal
action workers would be exposed
to approximately 162 mrem/yr
(whole body Dose Equivalent),
which is below the 10 CFR 20
standard of 500 nrem/yr for
workers. Ons{te workers that
are not assoctated with cleanup
would be exposed to approx{-~
mately 7.4 mrem/yr, which {s
below the NCRP/ICRP gufdance

of 100 mrem/yr for chronic
exposure to the general public,
Transportation of 350 miles to
of fsfte disposal facility would
fnvolve driver exposure of

6.4 mrem/per trip. Minimal
exposure would occur to general
public during transportatfon,
unless an accidental spill
occurred, which would result

in a minor increase in expo-
sures,

o Capjtal Pu?--5731,500
06M

PW--$22,700

During excavation, remedisl
action workers would he
exposed to 171 mrem/yr

(whole tody Dose Equivalent),
which {s below the 10 CFR 20
standard of 500 mrem/yr. Onsite
workers who are not associated
with cleanup would be exposed
to approximately 7.6 mren/yr
which {5 below the NCRP/ICRP
standard of 100 mrem/yr.

o Capital PW--$1,354 ,000

0&M PH--§1,333,400

The facility should be pro-
tective of the environment {f
appropriate liners and caps
are used. Potential fmpacts
could occur during removal
(both for placement n the
temporary facility and the
permanent offsite facflity) {f
uncontrollable dispersal
occurs to the environment,

During excavation, remedial
action workers would be

exposed to approximstely

162 aren/yr (whole body Dose
Equivalent), wvhich 1s below

the 10 CFR 20 standard of

500 mrem/yr. Onsfte workers
who are not assocfated with
cleanup would be exposed to

7.4 wrem/yr, which is betow
the NCRP/ICRP guideline of

100 wrem/yr and the 40 CFR 190
standard of 25 mrem/yr at the
facilfty boundary. Transporta-
tion exposures would be Ldentf-
cal to Alternative 2.

If cther Denver Radium prop-
erty wastes are temporarily
stored onsite, remedial action
workers would be exposed to
approximately 214 mrem/yr.
Exposure to workers not
associated with cleanup would
increase to approximately
10.6 mrea/yr. In-town truck
drivers would be exposed to
approxisately 200 mrea/yr,
which is below the 10 CFR 20
standard of 500 mrem/yr,

Consolidating uncontrolled
wastes from other Denver
Radium properties st this site
would probably provide fn-
creased overall protectfon

of the environment. Dig-
persal risk at these other
properties would be reduced.

Capital PW--$1,501,400
O8M PY--52u4 500
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Tatle 5
(Continued)

Temporary Onsite Containment/
Permanent Offsite Disposal
Alternative 8

Common Elements
(Contaminated Wall and
Oily Layer)

[+ Implementabtlity

o Effectiveness

DE/TEN2/047.3

Synthetic bags could rip and
Spill material {in the building,
However, the building should
contain any spilled materials,

Temporary storage would be
used until offsfte disposal
facility 1s available,
Avallnbility required by
SARA 104(k)., Facility {s
assumed not to be available
until 1992,

Approvals for using True Truss
Building for radioactive
Daterial storage have been
tentatively obtained,

Tenporary storage facilfity
would not meet 40 CFR 192 and
10 CFR 20 standards for gamma
radiation and radosn unless
ventilation {s used. However,
radium standards 1n soils
would be met upon i{nitial
removal,

Access restrictions during the
storage period would nit
public appreciation of
historic value of the sice,

The mobility of the material
would be decreased unless the
container broke; however, the
uge of a building for storing
the containers would contain
any spillage. The mob{lity of
radon gas could be decreased,
but could stil] present a
problem within the container
building used for storage.

1f other Denver Radiup prop-
érty wastes are consolidated
and stored at the Card Corpo-
ration site, the volunme of
material will significantly
increase.

]

Minimal potential for poor
decontamination performance,
since wall could always be
completely removed, Oily
layer, as a liquid, could
pPresent handling problems;
risk of failure during removal
is minimal,

Cleanup of the wall matertal
would be remedisted as part
of the cleanup for the site.

Colorade Department of Health
regulates alpha particle
enissions; these standards
would be met during decontam-
nation. Pond water would be
evaporated,
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Table 5
(Continued)

Temporary Onsjite Contatnment/
Permanent Offs{ite Disposal
Alternative 8

Comnon Elements
(Contaminated Wall and
Olly Layer)

© Effectiveness (continued)

o Costs

DE/TEN2/047 .4

© During excavacion, remedia]

action workers would be exposed
to dpproximately 162 orem/yr
(whole body Dosa Equivalent),
which 1s below the 10 CFR 20
guldeline of 500 arem/yr and
the 40 CFR 190 standard of

25 wrem/yr at the facility
boundary. Onsite workers that
are not associated with .
cleanup woyld be exposed to
approximately 7.4 area/yr,
which {s below the NCRP/ICRP
standard of 100 nrem/yr.
Transportation risks would be
identical to Alternative 2,

© Capital PW--S1,028,100
© O0&M PW--$89,500

Included in Alternative Estimateg
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The selected remedy does not satisfy the statuatory preference for
treatment which reduces toxicity, mobility, and volume of the hazardous
substances as a principal element. EPA evaluated several treatment
technologies, including sand sifting, reprocessing, and in sity
vitrification. None were found to be suitable to the site conditions or the
type of contamination present on the Card property.

As described earlier, Temporary Onsite Building Storage/Permanent Offsite
Disposal would provide safe, temporary storage of the approximately 4,000 '
cubic yards of radium-contaminated soil from the Card property until a
permanent offsite disposal facility is made available by the State of
Colorado. The material would be excavated from the property, placed in
reinforced synthetic bags, and the bags placed in the True Truss building
Tocated near the southarn end of the Card property. If extra capacity is
necessary to store the entire volume of material, an addition to the True
Truss building could be constructed. Upon the availability of a permanent
disposal faci]ity, an material would be removed from the property and

This alternative includes the option of consolidating and storing
radium-contaminated material from a select few other Denver Radium Site
properties. EPA initially considered bringing up to 40,000 cubic yards of
material from other Denver Radium Site properties, but because of concerns
raised by elected officials and-the neighboring communit » EPA decided to
1imit the maximum amount of material that could be stored at the Card property
to 13,000 cubic yards. Factors that will pe considered in determining whether
material from the other properties will be brought to the storage facility
include capacity of the storage facility, timing, and tne comparative heal th
and environmental threats posed by the other Denver Radium Site properties

could be implemented, e.9., there is sufficient space for an onsite action,
and where there is direct access at the property to a rail line for
transportation to a permanent offsite disposal facility.

facility had been made available by the State. But in response to comments,
EPA has decided to limit the maximum amount of time for temporary storage at
the Card property to five years,
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The present worth cost of this alternative is $1,148,000. This includes
excavation of all contaminated material, placement of the material in the
bags, placement of the bags in the True Truss building, and maintenance and
monitoring of the bags and building for § years. The cost also includes
removal and transportation of the contaminated material to the offsite
disposal facility, as well as dismantling and decontaminating the building,
and transporting the material to a sanitary landfill.

Operation and Maintenance

Operation and maintenance activities will be required to ensure the
effectiveness of the temporary storage facility. The total of discounted
annual operation and maintenance costs, using a time period of five years and
a discount rate of 102, is $89,500. This figure could vary depending upon the
State's progress towards identifying a permanent disposal site. Operation and

P

Community Relations

The Denver Radium Site Community Relations Plan establishes a means for
communicating information and eliciting comments concerning the site from
State and local officials, potentially interested neighborhood associations
and individuals, and the local media. The EPA issued a press release
announcing tnhe October 6 through November 15, 1986 public comment period on
the first draft Card Corporation Operable Unit X Feasibility Study. The
Denver Post, the Rock Mountain News, and the Washington Park Profile providea
néws coverage. A great deal of pubTic interest resuited. The EPA received
numerous letters and severa) petitions, most of which opposed the use of the
- Card property as a storage facility. The Denver City Council passed a
resolution against tne storage of any radioactive waste anywhere in the Denver
metro area.

- S0 great was the public concern, that the EPA extended the public comment
period to November 30 and held a public meeting on November 19, 1986. Major
concerns raised by those who attended the meeting were: impacts of cleanup
and storage on property values; justification for temporary storage; health
risks from the cleanup; risks from transporting material to the site; and
concerns that the temporary storage facility would become permanent if the
State fails to assure the availability of a permanent disposal site.

The comment period on the second draft Card Corporation Operable Unit X
Feasibility Study was from April 27 through May 15, 1987. During this comment
period, the EPA held several availability sessions where concerned citizens
could speak one-on-one with EPA representatives. A second public meeting was
held on May 7, 1987, Issues raised during this meeting and the availability
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sessions were similar to those expressed during the first public meeting. The
Community Relations Responsiveness Summary attached to the ROD describes in
more detail the nature and level of the community's concern and includes EPA's
response to all comments received during the public review of both the first
and second draft Card Corporation Operable Unit X Feasibility Study.

Future Actions

The future remedial activities that are required to complete remedial
action at the Card property are:

(1) Negotiate final administrative order with Mentor Corporation.
(2) Design remedial action and temporary storage facility.
(3) Enter into State Superfund Contract with State of Colorado.

(4) Conduct remedial action for contamination present on Card property.
(5) Determine via RODs on remaining Denver Radium Site Operable Units 1f
material from certain other Denver Radium Site properties will be

-temporarily stored and staged at the Card property.

(6) Select and, if necessary, design and construct permanent disposal
facility. (This activity.is to be conducted by State of Colorado.)

(7) Remove contaminated material from Card property to permanent disposal
facility. :

(8) Decontaminate and demolish temporary storage facility and dispose of
material in a sanitary landfill.
Shedule

Dates for completing key milestones leading to remedial action at the Card
property are highlighted below.

(1) Complete design of remedial action and temporary storage facility by April
1, 1988

(2) Complete negotiations on administrative order with Mentor Corporation by
August 1, 1987

(3) Finalize State Superfund Contract with State of Colorado by April 1, 1988

(4) Initiate remedial action no later than during third quarter fiscal year
1988



