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16. ABSTRACT (continued)

then establishing the institutional controls which would monitor all
construction and utility work for the affected streets. The annual
operation and maintenance cost will vary depending upon the amount of
material excavated during any particular year.



Record of Decision

Remedial Alternative Selection

Site Name: Denver Radium Site Streets
Operable Unit 7

Site Location: Denver, Colorado

Documents Reviewed

I have revfgwed the following documents describing the analysis of
the remedial alternatives for the Denver Radium Site Streets Operable Unit:

- Denver Radium Streets Feasibility Study, prepared for the EPA
Region VIII by CH2M Hill, July 26, 1985.

City and County of Denver recommendations/comments on FS.

Colorado Department of Health recommendations/comments on FS,

DOE recommendations/comments on FS prepared by Bendix F1e1d
Engineering Corp, August 29, 1985.

Endangerment Assessment (Append1x A of FS).

EPA Region VIII Staff recommendations/comments on FS.

General public recommendations/comments on FS,

- Denver Radium Sites Disposal Method Study, prepared for the
Colorado Department of Health by Dames & Moore, March, 1983.

- Engineering Assessment and Remedial Action Plan for Radium
Processing Residues at Nine Streets and One Alley in the
City and County of Denver, Colorado, unpublished Report
prepared for the Colorado Department of Health by Arix, Inc.,
1982.

- Letter from Colorado Department of Health dated February 18, 1986
containing comments on the draft Streets ROD.

- Memorandum dated March 3, 1986 from Philip Nyberg to John Brink
pertaining to Rad1at1on Protection Standards.

- National 0il and Hazardous Waste Pollution Contingency Plan,
40 CFR Part 300.

- Responsiveness Summary, prepared for EPA Region VIII by CH2M Hill,
January 13, 1986, (attached).

- Standards for Remedial Actions at Inactive Uranium Processing
Sites, 40 CFR Part 192.

- Summary of Remedial Alternative Selection, EPA Region VIII,
January 9, 1986, (attached).



Description of Selected Remedy

The EPA selected remedy combines features of excavation and disposal
with the Modified No Action Alternative. This remedy entails:

- leaving the contaminated material in place,

- improving institutional controls so that all routine maintenance,
repair, or construction activities in the affected streets by
government agencies, utility companies, contracting companies,
and private individuals will be monitored, and

- removing any contaminated material excavated during routine main-
tenance, repair, or construction activities in the affected
streets to a facility approved for storage or disposal of con-
taminated material,

The EPA may share in the capital costs of designing improved insti-
tutional controls to be implemented by the City and County of Denver.
Consistent with CERCLA Section 104(c)(3), the State of Colorado or the City
and County of Denver will be responsible for assuring the payment of all
future costs of maintaining and operating the institutional controls, in-
cluding proper disposal of any contaminated material excavated during routine
maintenance, repair, or construction activities in the affected streets.

Declarations

Consistent with the Comprehensive Environmental Response, Compensation
tion, and Liability Act of 1980 (CERCLA), and the National Contingency Plan
(40 CFR Part 300), I have determined that the selected remedy described in
the preceding section at the Denver Radium Site Streets Operable Unit is a
cost-effective remedy that effectively mitigates and minimizes threats to
and provides adequate protection of public health, welfare, and the environ-
ment. The action will require future operation and maintenance activities
by the State of Colorado or the City and County of Denver to ensure the
continued effectiveness of the remedy. These activities will be considered
part of the approved action and will be funded by the State of Colorado or
subdivision thereof. The selected remedy is the alternative which the State
of Colorado recommended in its August 12, 1985 comments on the Feasibility
Study. The State has reviewed and commented on the Record of Decision.



I have also determined that the action being taken is appropriate
when balanced against the availability of Trust Fund monies for use at
other sites. In addition, the limited off-site transport and secure
disposition of the contaminated material recommended in the institutional
controls is more cost-effective than any other remedial action and is
necessary to protect public health, welfare, or the environment from the
misuse of contaminated material excavated from the Denver Radium Site
Streets Operable Unit in the course of any routine maintenance, repair,
or construction activities in the affected streets.

o X - 5 fou Lo
J04n4§{/we11es Date

Regional Administrator
Region VIII
U.S. Environmental Protection Agency



Summary of Remedial Alternative Selection

Site Name: Denver Radium Site Streets

Operable Unit 7

Site Location

Denver Radium Site Streets Operable Unit is located in Denver,
Colorado. The Qperable Unit is comprised of eight street segments in
the Cheesman Park area and one segment in the upper downtown area (See

Figure

1):

9th Avenue from Ogden Street to Cheesman Park

11th Avenue from Josephine Street to Cheesman Park
23rd Street from California Street to Lawrence Street
Corona Street from 7th Avenue to 10th Avenue

Downing Street from 7th Avenue to 10th Avenue
Humboldt Street from 7th Avenue to 9th Avenue
Lafayette Street from 1st Avenue to 9th Avenue

Marion Street from 6th Avenue to 9th Avenue

York Street from 6th Avenue to 13th Avenue.

The nine contaminated street segments are owned by the City and

County

of Denver and extend approximately 4.5 miles through largely

residential areas. An estimated 800 households border the contaminated
streets. The streets are adjacent to various parks and public-use areas
and properties. Except for minimal controls on excavation imposed by the
Denver Public Health Engineering and the Denver Public Works Departments,
use of the streets has not been restricted.
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Site History

In 1979, EPA discovered a reference to Denver's National Radium
Institute in a 1916 U.S. Bureau of Mines report. Subsequent research
identified the presence of several long-forgotten radium processing
operations which were active in the Denver area from about 1914 through
the mid-1920's. Production of the refined radium, primarily for cancer
therapy and research, generated large quantities of radioactive residues.
Radium contaminated tailings and other wastes were discarded or left on
site when the facilities were closed. Changes in ownership and use of
the properties resulted in the residues being used as cover, fill, and
foundation material and as aggregate in concrete and asphalt mixtures.
Contaminated asphalt pavement was placed in the streets either when the
streets were orjginally built or when streetcar lines were removed. No
conclusive proof which identifies the source of this material has been
found.

The Denver Radium Site was placed on the Interim Priorities List in
October 1981. Final promuigation to the National Priorities List (NPL)
occurred on September 8, 1983. After initial site discovery, the Colorado
Department of Health undertook engineering assessment work using RCRA grant
funds. The nine street segments were identified by the State contractor,
the Arix Corporation, as being contaminated with radioactive materials.

As a result of the Arix study, the Denver Public Health Engineering Depart-
ment began monitoring gamma radiation levels during any excavation carried
out in the streets.

State studies were discontinued when RCRA grant funds ran out. The
EPA resumed fund-lead RI/FS activities in 1983 because the Colorado State
Legislature failed to approve the cost share required for RI/FS funding
under EPA's policy at the time. In July 1985, the EPA completed a study
further defining the contamination of the streets. On July 26, 1985, the
Draft Feasibility Study was released.

Site Description

The Denver Radium Site Streets contain a 4- to 6-inch layer of radium-
contaminated asphalt. The contaminated layer is underlain by compacted
gravel road base and is usually overlain by 4 to 12 inches of uncontaminated
asphalt pavement. There is an estimated 38,500 cubic yards of contaminated
material covering approximately 832,000 square feet. Radioactive contamin-
ation does not extend beyond the paved right-of-way of the streets and gener-
ally does not appear to have migrated into the soils below the contaminated
asphalt. :



Radium concentrations at representative locations on the streets range
from 4 to 79 picocuries per gram (Table 1). (Units of measurement are de-
scribed in Section 1.4 of the Feasibility Study and in the Endangerment
Assessment.) These levels exceed the standards for "Remedial Actions at In-
active Uranium Processing Sites," 40 CFR Part 192, which serve both as the
initiator and the goal of the remedial actions at the Denver Radium Site.
Surface gamma radiation readings generally fall below 20 microroentgens per
hour above background (Table 2 and Figure 2). The peak gamma level reported
to date is 57 microroentgens per hour., Gamma exposure rates in outdoor con-
taminated areas are not directly addressed in 40 CFR Part 192. However,
the gamma exposure levels found in the streets are well below the guide-
lines set by Federal agencies such as the Nuclear Regulatory Commission
(NRC) and by national and international advisory groups such as the National
Committee on Radiation Protection and Measurements (NCRP) and the Interna-
tional Commission on Radiological Protection (ICRP).

Current Site Status

The Denver Radium Site Streets Operable Unit poses a minimal threat
to public health. There is every indication that the material is bound
in the asphalt and is not free to move in any direction. As long as the
material remains in its present location, the potential routes of human
exposure to the radioactivity are limited because the contaminated material
is well contained. None of the streets are near surface water or ground-
water resources and the material has little potential for erosion or leach-
ing due to the pavement capping. For these reasons, contamination of the
surface water or groundwater is not considered a potential exposure pathway.

The most significant routes of exposure to the radiation associated
with the Denver Radium Site Streets material are, in order of decreasing
significance: (1) inhalation of radon gas and its decay products, which
are the immediate decay products of the radium, (2) direct gamma radiation
exposure from the decay of radium and its progeny, and (3) ingestion or
inhalation of radium-contaminated material. In general, the greater the
exposure rate and the longer the exposure to radiation, the greater the
associated health risks. . Each of the three exposure routes will be ex-
amined briefly in order to describe the potential health risks.

Inhalation of Radon Décay Products:

Radon gas and its decay products, called daughters, present the great-
est health hazard of long-term exposure. Radon daughters may attach to
airborne particulates and be inhaled. The lungs and internal organs are
then exposed to the highly ionizing particles which the radon daughters



Table 1
RADIUM CONCENTRATION
DENYER RADIUM STREETS

b

Maximum
Contaminazion? Pavement Radium
., Depth Thickness Concentration
Buring ‘lo. Locatione (inches) (inches) (pCi/am)

1 Yorx St. near 7th Ave. 1a 12 54

A Yorn St. near ilth Ave. V) U )

3 11th Ave. near Race St. 16 4 33

& oth Ave. near Cheesman Pary - 5.5 PR

5 jumbolt St. near 7th Ave. 5 5 e

6 Downing S:t. near 10th Ave. G 6 79

7 Marion St. near Jth Ave. 6 5 16

< 23rd St. near California St. 6 6 )

Y 23prd St. near Lawrunce St. - 10.5 4
10 7+h Ave. near Marion St. - 6 4
11 Lafayette St. near 1st Ave. o 0 19
12 Lafayette St. near 5th Ave. 12 6 70

lTconsamination doefin

greater than

~
«Refeorence:

EPA, 10350.

ed as a 6" (1&cm) layer of surfa
§ pCi/gm radium concentration or a G" (15cm) layer

15 pCi/gm radium concentration.

ce material with greater than
of subsurface material with
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emit. Prolonged inhalation of radon decay products which are concentrated
in the air has been shown conclusively to cause lung cancer i uranium min-
ers. However, no effects have been observed at the lower concentrations to
which the general public is exposed.

Radon daughters are not a problem in the out-of-doors where vertical
dispersion quickly dilutes the radon emanating from the ground. This mech-
anism will minimize the concentration of radon in the air above the affected
streets. However, radon decay products can concentrate to unacceptable
levels in confined spaces such as in buildings built on contaminated ground.
This is not a problem in this case because no buildings will be constructed
in the streets.

The potential exists for diffusion of radon from the contaminated as-
phalt into the Momes located along the affected streets. However, EPA has
calculated that the relatively small amount of contamination in the streets
js insufficient to cause elevated levels in any of the homes, given that
there is typically 20 to 30 feet of compacted soil between any street and
house and possible avenues for gas migration such as loosely filled pipe
trenches are isolated from the contaminated asphalt layer. Solid material
such as soil will sufficiently retard the diffusion of radon so that the
gas will decay into a stable solid product before reaching the homes. This
barrier should represent an attenuation factor of over one million times
for radon moving from the streets to the homes. The resulting concentration
from this source to the houses is negligible.

Gamma Radiation Exposure:

The radioactive decay of radium and its daughter products results in,
among other things, the emission of highly penetrating gamma rays. Simi-
lar to x-rays, gamma rays are of concern because they can easily penetrate
a few centimeters of soil to expose anyone walking above the contaminated
area. The gamma ray emission, however, is limited to that area immediately
above the contamination and is essentially not measurable beyond the paved
rights-of-way of the streets. Furthermore, the gamma radiation exposure
rates measured at even the areas of highest contamination in the streets
represent a negligible health threat to the casual passerby. For example,
if a person were to stand on the location of the highest measured exposure
rate (57 microroentgens per hour at York Street) for 16 hours each day,
365 days a year, the resulting dose would be only 330 millirems per year,
This may be compared to the guidelines of the Federal Radiation Council
(FRC) and others which suggest a maximum annual exposure of no more than
500 millirems per year to any non-occupationally exposed individual member
of the-general population. .



A more realistic case might be the exposure of children playing in
the street for two hours each day, five days per week. If the average
exposure rate above the contaminated streets is assumed in this case to
be 40 microroentgens per hour, the resultant dose would be only about 20
millirems per year - well below the recommended exposure guideline of the
National Committee on Radiation Protection and Measurements (NCRP), 100
millirems per year above background, and a small fraction.of the approx-
imately 150 millirems that anyone in- Denver receives each year from natural
natural background radiation (cosmic, terrestrial, and internal),

Inhalation or Ingestion of Radium-Contaminated Material:

While direct ingestion or inhalation of radium-contaminated materials
can result in significant doses to various internal organs of the body,
the confined location of the material in the streets makes this the least
significant of the major exposure routes. For exposure by this route to
occur, the material would have to be moved from its current location and
made available to the population. Also, it is unlikely that a person will
intentionally eat or breathe significant amounts of contaminated material.

From the forgoing discussion it is clear that the radium-contaminated
material in the streets represents only a minimal hazard in its present
state. This situation will change, however, if the material is disturbed
by activities such as utility excavations, trenching, or repaving. Uncon-
trolled excavation presents the possibility of release and dispersion of
the radioactivity, potentially increasing the exposure from all three routes.
For this reason, it is important to maintain proper controls over any activ-
ities which disturb the status quo so that the risks of population exposure
are not unduly increased beyond the presently minimal level. Through proper
administrative and technical controls, any disruption of the streets, up to
and including complete reconstruction, can be conducted with 1ittle addition-
al risk to the workers or the general public.

Enforcement

Responsible party search work presently underway has identified the
paving contractors who are thought to have used asphalt containing the
contaminated material, ﬁince financially viable, present day successors
of the original contractors have not been identified, the Region views the
Denver Radium Site Streets as a fund-lead site. There is a potential

for cost recovery if a responsible party is identified in the future.

Since the streets were owned by the City and County of Denver at the
time of disposal, a minimum of 50% cost-share responsibilities, imposed
by CERCLA Section 104(c)(3)(C)(ii), will also apply to the Denver Radium
Site Streets. Also, the City and County of Denver could be considered a
responsible party under CERCLA Section 107(a)(1) by virtue of its current
ownership of the streets.



Alternatives Evaluation

The remedial objectives for the Denver Radium Site Streets Operable
Unit are to take actions which protect public health by (1) mirimizing
the spread of the radium-bearing material to locations where it could
pose a hazard and (2) preventing contamination, especially the radium
decay progeny, from entering pathways that could result in greater risks
of exposure, These objectives are consistent with the National Contingency
Plan, 40 CFR Part 300, and the cleanup standards set by the EPA for "Reme-
dial Actions at Inactive Uranium Processing Sites," 40 CFR Part 192. These
cleanup standards have been adopted as remedial action objectives for the
Denver Radium Site. These standards are relevant and appropriate Federal
requirements as defined by the newly revised NCP because it is the radium
content of uranium mill tailings which is regulated for the mill tailings
cleanup actions. Other Federal criteria, advisories, guidances and State
standards which were considered when developing the alternatives are dis-
cussed later in this document in the section entitled, "Consistency With
Other Environmental Laws."

Initial screening of alternative actions resulted in the elimination
of several remedial options because they are technically ill-suited to the
site conditions or contrary to the remedial objectives. Among the options
rejected are reprocessing/treatment; lead, concrete, or soil shielding for
radiation attenuation; area exclusion; and dilution of contaminated mater-

jal with clean soil.

Complete excavation and disposal of all the contaminated material was
also considered. However, the cost of implementing this as a remedy (ap-
proximately $8,600,000) far exceeds the cost of the remaining alternatives
described below without providing substantially greater public heaith or
environmental protection. Although complete excavation and disposal might
be considered the most reliable alternative because all of the contaminated
material would be excavated over a short time, other alternatives, including
the selected remedy, meet the relevant and appropriate standards at a much
lower cost with much less impact on traffic and neighborhoods.

The selected remedylwas developed from the remaining alternatives des-
cribed below: :

(1) Limited Excavation and Disposal: Approximately 194 cubic yards of
material found within 4,600 square feet of the most contaminated street
segments could be excavaﬁed and disposed at an EPA-approved facility. This
alternative entirely removes the contamination in the areas where there is
the greatest public health risk - where gamma radiation levels are greater
than 40 microroentgens per hour above background. No action would be taken
on the remaining areas.
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(2) Asphalt Shielding: Approximately 36% of the total street area
could be paved. The areas which show a gamma radiation level over 40
microroentgens per hour above background, approximately 4,600 square feet,
would receive 5 inches of asphalt and areas which show a gamma radiation
level between 20 and 40 microroentgens per hour above background, approxi-
mately 295,000 square feet, would receive 3 inches of asphalt., This al-
ternative would reduce the exposure level by 50% to 70% in the areas of
the greatest gamma radiation exposure (more than 20 microroentgens per
hour above background).

(3) Limited Asphalt Shielding: Approximately 1% of the most contam-
inated portion of the streets could be paved. Those areas with gamma level
readings greater than 40 microroentgens per hour above background (approxi-
mately 4,600 square feet) could be overlain by a 2-inch layer of asphalt.
The asphalt “"patches" would be tapered on all sides to provide a smooth road
surface. This tapering would bring the total area of covered street surface
to 8025 square feet. This alternative would reduce the exposure level by
approximately 35% in the areas of peak gamma radiation exposure (more than
40 microroentgens per hour above background).

(4) Modified No Action: The contaminated material could be left in

place and institutional controls could be established to monitor all routine

maintenance, repair, or construction activities in the affected streets.
This alternative limits the public health risk by preventing the spread
of the contamination to areas where it could potentially enter pathways
of exposure that could increase public health risks.

(5) No Action: The contaminated material could be left in place.
This alternative does not reduce the public health risk from contamination
being spread to areas where it could potentially enter pathways of exposure.

The factors used to evaluate the effectiveness of the remaining
alternatives are cost, reliability, feasibility, technology, administraive
and other concerns, and their relevant effects on public health, welfare
and the environment. Results of the evaluation are summarized below:

(1) Limited Excavation and Disposal: High cost ($148,050); eliminates
public health risks of long-term exposure in excavated areas only; high
reliability due to the permanent removal and safe disposal of the contam-
inated material; moderate to high feasibility., Complete excavation and
disposal would eliminate public health risks entirely but would cost
approximately $8,600,000 - an expense that cannot be justified in light .
of the minimal health threat posed by the material as long as it remains
in place.

e a i w me



(2) Asphalt Shielding: Very high cost ($1,233,410); adequate
protection of public health attributable mainly to the long-term controls
required for any alternative that includes leaving some or all of the
material in place; moderate to high reliability with long-term controls
on excavation and maintenance activities; high feasibility.

(3) Limited Asphalt Shielding: Moderate cost ($87,418); adequate
protection of public health; moderate reliability with long-term controls
on excavation and maintenance activities; high feasibility.

(4) Modified No Action: Low initial cost ($30,000); adequate protec-
tion of public health; moderate reliability with long term controls on -ex-
cavation and maintenance activities; moderate to high feasibility.

(5) No Action: No cost; slight risk to public health except if con-
tamination is spread during excavation and maintenance activities poten-
tially increasing public health risk; moderate to low reliability due to
lack of controls on excavation/maintenance activities; high feasibility.

The selected remedy combines features of excavation and disposal and
the Modified No Action Alternative. Initially the Modified No Action
Alternative was the EPA preferred alternative., However, in response to
concerns raised during the public comment period, the EPA amended the Mod-
ified No Action Alternative to recommend that the institutional controls
also provide for the safe disposal of contaminated material removed during
routine maintenance, repair, or construction activities in the affected
streets.

Community Relations

The public comment period for the Denver Radium Site Streets was
August 1, 1985 to August 22, 1985. The Feasibility Study and fact sheets
were placed in several convenient repositories. The public was notified
of the availability of these documents two weeks prior to the beginning
of the public comment period through a display ad in both the Denver Post
and the Rocky Mountain News. Press releases sent to community newspapers
and newsTetters resulted in news reports about the solicitation of public
comments in the two major newspapers and on at least two TV and two radio
stations.

No public meetings were held during the comment period because prior
public meetings held by the Colorado Department of Health were sparsley
attended and current citizen concern remains low. The EPA has met with
some concerned citizens and has expressed willingness to meet with neigh-
borhood groups or hold public meetings if the level of interest warrants
it.



Most residents and property owners on the affected streets who com-
mented during and after the comment period expressed the preference that
the material be excavated and disposed at an approved facility. Some
government agencies voiced concerns about possible risks associated with
street and utility repairs and the need for more vigorous institutional
controls, in particular, provisions for the notification and monitoring
of street and utility work and for the disposal of contaminated material
as it is encountered during routine maintenance, repair, or construction
activities in the streets. In response to the public comments, the EPA
developed the selected remedy which recommends that institutional controls
provide for the safe disposal of contaminated material removed during
routine excavation and maintenance activities in the affected streets.

Consistency With Other Environmental Laws

The standards for "Remedial Action at Inactive Uranium Processing
Sites,"” 40 CFR Part 192, serve as both the initiator and the goal of the
remedial actions at the Denver Radium Site. For properties contaminated
with uranium or radium processing residues, these standards establish
limits for the gamma radiation level and the annual average radon decay
product concentration in any occupied or habitable building and for the
concentration of radium in soil on open lands. Since the standards in
40 CFR Part 192 do not directly.address the gamma exposure rate in out-
door, contaminated areas, the relevant and appropriate standard is 40 CFR
Section 192,12(a) which specifies the maximum allowable radium concentra-
tion in the near-surface soil. In order to comply with 40 CFR Section
192.12(a), remedial actions shall be conducted when the concentration of
radium in land averaged over any area of 100 square meters exceeds the
background level by more than 5 picocuries of radium per gram soil in the
upper 15 centimeters of the surface.

Only total excavation would satisfy this standard. However, the
Total Excavation Alternative was eliminated in the initial screening
because the cost of implementing this alternative far exceeds the cost of
other alternatives without providing substantially greater public health
or environmental protection. In certain circumstances, 40 CFR Part 192
provides that supplemental standards may be invoked. See 40 CFR Sections
192,21 and 192.22. Supplemental standards are appropriate when:

“The estimated cost of remedial action to satisfy 40 CFR Section

192.12(a) at a ...site...is unreasonably high relative to the long-
term benefits, and the residual radioactive materials do not pose a
clear present or future hazard. The likelihood that buildings will
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be erected or that people will spend long periods of time at such a
vicinity site should be considered in evaluating this hazard., Remedial
action will generally not be necessary where residual radioactive mat-
erials have been placed semi-permanently in a location where site-spec-
ific factors limit their hazard and from which they are costly or dif-
ficult to remove, or where only minor quantities of residual radioactive
materials are involved. Examples are residual radioactive materials
under hard surface public roads and sidewalks, around public sewer lines,
or in fence post foundations." :

40 CFR Sectioh 192.21(c).

If a supplemental standard is applied, the implementing agency must
select and perform remedial actions that come as close to the otherwise
pertinent standard as is reasonable under the circumstances. 40 CFR Sec-
tion 192.22(a). All of the alternatives remaining after initial screening,
including No Action, fully comply with these supplemental standards.

The following are other Federal criteria, advisories, guidances and
State standards which were considered when developing the selected remedy:

(1) Colorado Department of Health, Rules and Regulations Pertaining to

Radiation Control. CRS 25-11-101 et seq. and implementing
regulations.

(2) FRC, ICRP, and NCRP Guidelines.

The radioactive material is not, at present, licensed by the Nuclear Regu-
latory Commission (NRC) or the State of Colorado. However, if the material
is used in a way that presents a hazard to human health, it becomes subject
to the control of the Colorado Department of Health. The EPA Region VIII
will take steps to ensure that disposal of any contaminated material removed
during routine maintenance, repair, or construction activities is consistent
with the EPA's off-site disposal policy.

Selected Remedy

The EPA selected remedy combines features of excavation and disposal
with the Modified No Action Alternative. The selected remedy meets the
supplemental standards for "Remedial Action at Inactive Uranium Processing
Sites" which were chosen as the goal of remedial actions at the Denver Rad-
fum Site. The selected remedy is a cost-effective remedial alternative
that effectively mitigates and minimizes threats to and provides adequate
protection of public health, welfare and the environment. .The costs of the
other alternatives are not justified in light of the marginal reduction in
risk they would provide.
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The estimated initial cost of the remedy is $30,000. This includes
the cost of studying and then establishing the institutional controls
which would monitor all construction and utility work in the affected
streets, Since the streets were owned by a subdivision of the State of
Colorado at the time of disposal, the State is responsible for 50% of the
capital cost., A possible funding mechanism for the State .is its Solid
Waste Tax Fund or the cost share credit claimed by the State for its site-
related activities between January 1, 1978 and December 11, 1980.

Operation and Maintenance

The operation and maintenance activities required to ensure the
effectiveness of the remedy are (1) excavation controls and (2) recommended
provisions for disposal of contaminated material removed during routine
maintenance, repair, or construction activities in the streets, These ac-
tivities will continue for an indefinite time. The EPA has determined that
the State of Colorado or subdivision thereof such as the City and County
of Denver should be responsible for all operation and maintenance costs
including the costs of the ongoing program to dispose of contaminated mater-
ial removed during street excavations. The annual operation and maintenance
cost (non-EPA funded) will vary depending upon the amount of material exca-
vated during any particular year.

Schedule

Project implementation dates cannot be scheduled at this time due
to the CERCLA program slowdown. Once the slowdown is lifted, the following
key milestones will be scheduled:

- Start the design of institutional controls

- Complete the Design of institutional controls

- Selection of either a temporary storage or permanent disposal site

- Implementation of improved institutional controls



Future Actions

The future remedial activities that are required to complete site
response are:

(1) Design of institutional controls: A detailed analysis of the
required activities to establish improved institutional controls must be
completed.

(2) Selection of a disposal facility: A facility must be selected
for the proper disposal of any contaminated material removed during normal
maintenance and repair activities in the streets. The State of Colorado
is responsible for selecting a site for the permanent disposal of the Denver
Radium material., Until this decision is made, the State may opt to use a
temporary storage/staging area. EPA may, pursuant to CERCLA Section 1l11(a),
help the State fulfill its CERCLA obligation to assure the availability of
a disposal site (CERCLA Section 104(c)(3)(C)(ii)) by sharing in the State's
capital expenditures for a disposal site for the Denver Radium material.




COMMUNITY RELATIONS RESPONSIVENESS SUMMARY
DENVER RADIUM SITE-~-OPERABLE UNIT 7 (STREETS)

January 13, 1986 U.S. EPA Region VIII

INTRODUCTION

This Responsiveness Summary was prepared to accompany the
Record of Decision announcing EPA's selection of remedial
action for the Denver Radium Streets, Operable Unit 7 of the
Denver Radium Site. The Denver Radium Site consists of

11 property groups, each considered as a separate operable
unit for the purpose of investigation and remedial action
under Superfund. EPA conducted a Remedial Investigation of
the Denver Radium Streets and prepared a draft Feasibility
Study and Endangerment Assessment for Operable Unit 7, which
was released July 25, 1985.

BACKRGROUND

The Denver Radium Streets (Operable Unit 7) consist of nine
street segments, totalling approximately 45 blocks in the
Denver Metropolitan area. One segment is located in the
northern part of the central business district, while the
remaining eight segments are located in the vicinity of
Cheesman Park, an urban residential area with some commercial

and institutional establishments.

The Remedial Investigation for Operable Unit 7 consisted of
field surveys to determine the level of radiocactivity at
street level, and borings to determine the location and ver-
tical extent of contamination. The results showed that the
radioactive contamination is contained in a layer of material
at a depth of about 6 inches under the roadbed, and is en-
tirely confined to the paved street area.

The Feasibility Study (FS) identified a range of possible
remedial actions, and evaluated them based on technical fea-
sibility, cost, and extent of environmental or health pro-
tection each would provide. An Endangerment Assessment
evaluated the risks associated with the existing exposure
jevels and the long-term effects from taking no action. It
was concluded that the radioactivity present in the streets
does not exceed the recommended limits for general public
exposure, and that standing at the "hottest” location for
16 hours a day for an entire year would result in only two-
thirds the maximum recommended exposure for general public
health. Most of the street areas showed much lower levels.
Since the asphalt pavement offers a degree of shielding,
there is little risk if the material is left in place. A
greater risk may result from excavation and removal of the
material, resulting in exposure through other pathways.



Three categories of potential remedial actions were considered:
removal and disposal of contaminated material; radiation
shielding with appropriate materials; and other alternative-
including no action, area exclusion, and institutional con-
trols. Based on these categories, five remedial alternatives
were developed and evaluated in detail in the Feasibility
Study. The alternatives were:

(1) Limited Excavation and Disposal:

Excavation of 194 cubic yards of contaminated material
found within 4,600 square feet of the most contaminated
street segments, with removal and disposal of the mate-
rial at an EPA-approved facility for radioactive waste.
Total cost of this alternative was estimated at $148,050.

(2) ®Asphalt Shielding:

Shielding to reduce gamma radiation by placing asphalt
pavement over portions of the streets that are most
contaminated, based on readings of gamma radiation.
Approximately 36 percent of the total street area would
be paved, with about 295,000 square feet receiving

3 inches of asphalt, and 6,000 square feet receiving

S inches. Total cost estimate: §1,233,410.

(3) Limited Asphalt Shielding:

Limited shielding of 8,025 square feet of the streets
by overlaying with a layer of 2 inches of asphalt.
Total cost estimate: §$87,418.

(4) Modified No Action:

Leave material in place; establish institutional controlé
and perform monitoring of all construction and utility
work in the streets. Total cost estimate: $30,000.

(5) No Action:

Leave material in place; maintain at present level the

monitoring of all construction and utility work in the
streets.

As long as contamination exposed during street excavation is
properly handled, any of the five alternatives would satisfy
the applicable or relevant and appropriate environmental
regulations and health standards and would maintain the gamma
exposure below the maximum recommended levels for the general
public.

The Asphalt Shielding Alternative is the most costly, but
reduces the gamma exposure to the lowest level of the five
alternatives. The contaminated material would remain in
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place, however, with a possibility of exposure due to future
excavations or utility work. T

The Limited Excavation and Disposal Alternative would mini-
mize future exposure to residents, users, and street workers.
However, it requires the availability of a disposal site for
the material that is removed, and might temporarily increase
the hazards to residents and workers associated with removing
and disposing of the contaminated material.

The Limited Asphalt Shielding Alternative would reduce the
level of gamma exposure to about the same degree as the Lim-
ited Excavation and Disposal Alternative, but would leave
the material in place. -

The Modified No Action Alternative would leave the streets
intact with no shielding and would not reduce current levels
of radiocactive exposure, but protection from unnecessary
exposure would be provided by the enforcement of strict in-
stitutional controls.

The No Action Alternative would leave the streets intact
with no shielding and would not reduce the current levels of
radioactive exposure. The Denver Public Health Engineering
Department would continue monitoring gamma radiation levels
. during any excavation in the streets.

As described in the Endangerment Assessment contained in the
Feasibility Study, the existing level of gamma radiation
does not exceed the maximum recommended exposure for the
general public. Since all five alternatives maintain expo-
sure levels below recommended limits and satisfy legal and
environmental requirements, EPA considered the Modified No
Action Alternative to be the most cost-effective remedy for
Operable Unit 7.

The selected remedy is a combination of the Limited Excavation
and Disposal and the Modified No Action Alternatives. 1Ini-
tially, the Modified No Action Alternative was the EPA-
preferred alternative. However, in response to concerns
raised during the gublic comment period, the EPA amended the
Modified No Action Alternative to provide for the safe dis-~
posal of constmct*on activities in the affected gtreets.

ACTIVITIES CONDUCTéD BY EPA TO INFORM THE PUBLIC OF THE
REMEDIAL ALTERNATIVES

The public comment period for the Operable Unit 7 Feasibility
Study (FS) was held from August 1 through August 22, 198S5. .
It was announced in a display ad placed in the Denver Post
and the Rocky Mountain News two weeks prior to August 1.

EPA also ‘prepared a press release announcing the public com-
ment period, identifying the Denver Radium Streets, and
announcing the availability of the FS report and fact sheets.




The press release was sent to the Denver Post, the Rocky
Mountain News, Westword, Life on Capitol Hill, and the
Washington Park Profile. The latter two are local community
publications. 1In addition, 650 copies of the press release:
were included as inserts in the Urban Dweller, 4 newsletter
mailed to members of the Capitol Hill United Neighborhoods
Association.

The study documents were placed in public repositories es-
tablished at the EPA Library, the Denver Public Library, the
Colorado Department of Health, and the Capitol Hill Community
Center. A general fact sheet discussing the Denver Radium
Site and a supplemental fact sheet summarizing the remedial
alternatives for Operable Unit 7 were prepared. Copies of
the documents were distributed to the repositories and the
fact sheets were mailed to individuals and groups on the
Denver Radium mailing list. As a result of EPA's activities,
media interest led to news reports on two local TV stations
(RCNC Channel 4 and KWGN Channel 2) and local radio stations
(RKIMN and KOA) at the start of the public comment period.
Channel 2 and the Denver Post also did followup stories on
the closing day of the comment period.

CONCERNS RAISED DURING REMEDIAL PLANNING PHASE

During the remedial investigation of Operable Unit 7, resi-
dents and property owners on the affected streets voiced few
specific concerns. However, some government agencies raised
concerns about possible risks associated with street
construction or utility repairs. Following incidents in
which street work was undertaken on Denver Radium Streets
without workers being aware of the contamination, officials
realized the need for better control measures. Provisions
for notification and monitoring of street work were
subsequently established by the City and County of Denver,
but City, State, and EPA officials have continued to voice
the need for establishing more rigorous institutional
controls, which is reflected in EPA's choice of a remedy.

CONCERNS RAISED DﬁRING THE FEASIBILITY STUDY COMMENT PERIOD

Fifteen written c%mments vere received during the Feasibility
Study public comment period. Nine letters were sent by af-
fected residents and other concerned citizens, and a petition
was signed by 12 residents of one of the Denver Radium Street
blocks. One letter was sent by an environmental group, and

a local energy firm sent a letter soliciting radon monitoring
services. The City and County of Denver, the Colorado Depart-
ment of Health, and the Department of Energy also submitted
comments. Copies of all the written comments sent to EPA

are attached to this Responsiveness Summary, and the letters
are referenced by number in the following discussion.



The alternatives preferred by the commentors are as follows:

Excavation and Disposal - 7
Shielding/Repaving - 3
Leave Intact/Institutional Controls - 4

One letter (No. 10) did not express a preference, but raised
questions concerning the development and evaluation of the
alternatives, and other related issues.

The issues raised, the level.of concern expressed, the number
of commentors mentioning each issue, and EPA's responses are
summarized below. The following discussion represents EPA's
response to the individuals and groups that submitted com-
ments. Also attached is an errata sheet with corrections to
the Feasibility Study report. ‘EPA's responses to the detailed
technical comments submitted by the other agencies are not
contained in this responsiveness summary; rather, they are
addressed as corrections shown on the errata sheet or they
will be addressed in the Feasibility Study process for other
Denver Radium Operable Units.

General Concern About Radicactive and BHazardous Waste

Comment: One letter (No. 1) expressed general outrage about
the presence of radiocactive materials at the Denver
Radium Site as well as at the Rocky Flats nuclear
weapons plant and in uranium mill tailings. The
writer also questioned the possible presence of
radiocactivity in streets in Boulder, Colorado
Springs, or Denver suburban areas.

Response: EPA indicated that the Rocky Flats Plant is on the
National Priorities List and is being studied as a
separate Superfund site. The uranium mill tailings
are being dealt with by the Department of Energy
under the Uranium Mill Tailings Remedial Action
Program. Other municipal streets in Denver and
Boulder have been investigated with no radiocac-
tivity found. The Colorado Springs area has not
been investigated because there is no evidence
that radiocactive materials were processed in that

area.

Public Notification and Provision of Information

Comment: One letter (No. 10) expressed concern about EPA's
provisions for notifying affected residents about
the public comment period and providing information
about the remedial alternatives. The commentor
felt that each resident should have been directly
notified and that an open forum (meeting) should
have been provided. The same commentor also felt



that the fact sheet did not provide sufficient
information about the technical aspects of the
remedies.

Response: As described above, EPA pursued several avenues to
notify the general public, as well as residents of
the affected area about the Operable Unit 7 public
comment period and the availability of information
about the remedial alternatives. EPA felt that it
was not necessary to send notices to every addressee,
and that the 650 notices mailed with the Capitol
Hill United Neighborhoods newsletter would ade-
quately notify area residents.

EPA has met with concerned individuals and upon
request would be willing to meet with neighborhood
‘groups or hold public meetings if the level of
interest or concern warrants it. Prior meetings
held by the Department of Health were sparsely
attended, and minimal interest has been expressed
in site activities.

The fact sheets prepared by EPA are intended to
provide general information about site activities,
nontechnical summaries of the results, and the
remedial alternatives. They also announce the
availability of the technical study documents in
the public repositories.

Technical study documents contain executive sum-
maries, as well as detailed discussion of the tech-
nical information. EPA will continue to assure
that the public has access to them in the reposi-
tories. In addition, EPA will provide copies of
the executive summaries of future Denver Radium
RI/FS documents directly to anyone requesting them.

Comment: The Colorado Department of Health (CDH) (No. 5)
expressed concern about the amount of time for
their review of the Feasibility Study document
prior to public release.

Response: An earlier draft of the document was submitted to
CDH for review and EPA considered these comments
when revising the FS. Under the Management Assis-
tance Cooperative Agreement between CDH and EPA,
all Feasibility Studies and other major Denver
Radium documents that have not already been pro-
vided for State review will be furnished to the .
State in advance of release.



Degree of Risk Associated with the Denver Radium Streets

Comment:

Resgonse :

Comment:

Resgonse:

One letter (No. 3) was received from a long-time
resident on one of the streets who felt that there
is no threat to human health and that EPA should
leave the streets alone. However, six other com-
mentors (Nos. 1, 2, 8, 9, 11 and 13) expressed
considerable concern about exposure to radioactivity
if no action was taken or if excavation or street
repairs are done. These individuals felt that any
amount of radiocactive contamination warrants exca-
vation and removal to prevent exposure.

Two letters (No. 2, 10) questioned the level or
dose of radiocactivity and the standards that are
applied. Two writers (Nos. 9, 10) expressed con-
cern about the cumulative effects of continued
exposure to any amount of radiocactivity and one
(No. 9), who also spoke directly with an EPA rep-
resentative, questioned the risk compared to other
types or sources of radioactive exposure.

These questions are addressed in EPA's Endangerment
Assessment, as part of the Feasibility Study for
Cperable Unit 7. The levels of radiocactivity mea-
sured on the streets during the field work was
assessed and compared to the guidelines that esta-
blish maximum recommended limits to the general
public for lifetime exposure. Information was
provided about the level of risk associated with
long-term exposure in the area where the highest
readings occurred, and showed that levels were
within the guidelines. Commentors are referred to
the Endangerment Assessment for a detailed discus-
sion. The results of the Streets investigation
showed that the contamination and exposure levels
do not justify complete excavation and disposal.

A related issue was raised concerning the detection
of the radiocactivity (No. 13). The writer felt
that if the levels were high enough to be detected
even though the streets have probably been repaved
several times, then there must be a risk that would
not be eliminated by covering the streets.

This is explained by the sensitivity of the instru-

ments used in EPA's investigations. The instruments
can detect even small changes in natural background

radiocactivity and can detect levels of radiocactivity
significantly below levels thought to pose a signi-

ficant health risk.



Comment: Another writer (No. 6) expressed "moderate" concern
about the radioactivity unless digging or street
work takes place. This letter reported that when
gsome work was done on a Denver Radium street last
year, the authorities were not notified and no
precautions were taken. The commentor raised ques-
tions about risk to the street workers, and about
potential exposure due to potholes in the contam-
inated streets.

Response: EPA encourages anyone observing such conditions to
immediately notify the City and County of Denver,
Department of Health and Hospitals (893-6241),
which has responsibility for monitoring street
work. The City has already established a permit/ -
notification requirement for utility and street
work involving excavation on the affected streets.
EPA's recommended remedial action will augment the
current requirements and establish more rigorous
control and monitoring systems.

Availability of Disposal Site

Comment: Three commentors (Nos. 5, 6, and 13) referred to
the availability of a suitable disposal site if
material is removed from the streets. One commentor
(No. 2) referred to the EPA requirement to dispose
of radioactive hospital wastes, and guestioned why
other radioactive material, such as that found in
streets, could be left in place.

Response: EPA responds that hospital wastes come under more
stringent requirements because they are often much
more radiocactive than the material in the streets
and are usually in forms that offer a much greater
chance for human exposure.

Comment: Two commentors (Nos. 6 and 13) were in favor of
removal, but were concerned about the availability
of a disposal site. One gquestioned the cost of '
disposal and who would bear it, while the other
(No. 13) encouraged the State and EPA to work to-
gether to establish a disposal site.

Response: EPA acknowledges the need for a disposal site,

which is the legal obligation of the State. Since
Colorado does not currently have a disposal facil-
ity for radioactive waste, EPA is studying disposal
options for any material that may be removed from
the Denver Radium Sites. The Disposal Site Study
is intended to assist the State in fulfilling its
obligation to provide a disposal site for Super-
fund wastes. EPA will announce the availability



Comment:

Resgonse:

of the study for public review. The preliminary
conclusions that may be drawn from the study are
that the options for immediate disposal are ex-
tremely costly, and other options will probably
not be available for at least 3 years. For these
and other reasons, EPA feels that the excavation
and disposal alternative is not a cost-effective
solution for the Denver Radium Streets at the pre-
sent time.

Comments received from the Colorado Department of
Health (No. 5) suggest gradual excavation and re-
moval of the material as future street work is
carried out. The State further suggests estab-

.lishing a fund to provide for the cost of such

pctivities.

EPA believes that such a remedy is appropriate,
but would have to be implemented by the State and/
or City/County of Denver since funding for ongoing
or future maintenance activities falls outside the
Superfund program.

In arriving at its final selection of a remedy,
EPA has also considered the costs of immediate
versus gradual excavation/disposal as they may
affect other agencies or individuals. Immediate
excavation/disposal (Limited Excavation Disposal
Alternative) would cost approximately $150,000 and
provide no material health and safety advantages
over "no action." Since the streets are City prop-
erty, the costs of remedial action would be allo-
cated 50 percent to Superfund and 50 percent to
the State, as provided by CERCLA. The State in
turn may pass the cost on to the City and event-
ually some cost burden may be borne by property
owners. However, the health and safety benefits
of better controls on excavation could be improved
Ly providing a safe method to dispose of contam-
inated material found during excavations. There-
fore, EPA has added a provision for this in its
selection of a remedy.

|

Effectiveness of Institutional Controls and Monitoring

Comment:

Concern about controlling excavations and monitor-
ing street work was expressed by two private citi-
zens (Nos. 2, 6), by the City and County of Denver
(No. 4), and by the Colorado Department of Health
(No. 5). One commentor (No. 2) felt that control
of private contractors would be difficult, and

future street administrators would need to prevent



digging up the streets for repaving. Ancother writer
(No. 6) felt that covering the streets would do
little good if excavations were often taking place,
and questioned how this could be controlled. The
Department of Health (No. 5) cited the "difficulty
of maintaining institutional control”-and empha-
sized the need for a formal mechanism within the
City and County of Denver to ensure control.

Response: EPA recognizes the need to establish strong insti-
tutional controls for notification and monitoring
of work on the Denver Radium streets. This was
the focal point of EPA's preferred alternative.

EPA is aware that the present system has not always
worked well in the past. Furthermore, the Agency
recognizes that effective controls on excavation
.would be necessary even if shielding or partial
excavation were implemented.

EPA believes that institutional controls are neces-
sary to prevent inadvertent exposure and to ensure

that any contaminated material that may be removed

in the course of future street work is identified.

With joint participation of all the involved agen-

cies, EPA believes that an effective system can be
established. EPA assistance will be made available
to the City/County in devising appropriate systems

for this purpose.

CONCLUSION

The foregoing summary indicates the nature of the comments
received during the August 1-22 public comment period and
the issues raised regarding the remedial alternatives con-
sidered for Operable Unit 7 (Streets) of the Denver Radium
Site. EPA has taken the comments and recommendations into
consideration, and its responses are summarized here. Based
on the comments received during the public comment period,
EPA amended the recommended remedy to include provisions for
safe disposal of contaminated material exposed during street
excavation and repair. However, because the type of excava-
tion and disposal”program recommended is largely a street
maintenance activgty, implementation of this remedy is pri-
marily the responsibility of the City and County of Denver
and the State of Colorado. On balance, this remedy is in-
tended to satisfy|the concerns of proponents of excavation
and disposal without the adverse impacts of the costs and
disruption that would accompany a major short-term program
of excavation and disposal. Since the contamination present.
in the streets poses no significant health threat as long as
it remains in place or is properly disposed of once excavated,
the remedy will be fully protective of public health and the
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environment as well as being cost-effective. Further details
on EPA's decision and the justification for its choice of
remedial action are provided in the accompanying Record of
Decision.

DE/DENRDS5/046
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ERRATA
DRAFT FEASIBILITY STUDY
STREETS, DENVER RADIUM SITE
JULY 26, 1985

Page Paragraph and
No. Line Number (s) Alterations

ii 3, 3 Should read "9th Avenue from Ogden Street to
Cheesman Park” :

iii 1, 4 Should read "Lafayette Street from lst Avenue
to 9th Avenue”

iii 1, 5 Should read "Marion Street from 6th Avenue to

' 9th Avenue"

iv 2,1 Should read "...potential remedial actionms...”

iv 3,1 Should read "These remedial action alterna-
tives..."

ix Table Table 2-1 should be labeled "Denver Radium
Streets, Possible Remedial Actions" .

ix Table Table 3-4 should be labeled "Rejected Alterna-
tives, Denver Radium Streets"

1-1 2, 1 &2 Should read "...remedial action alterna-
tives..."”

i-6 Figure 1-1 Identification of street segments should be
made consistent with those on pages ii, iii,
and on Figure 1-2.

1-7 Table 1-2 mitle of table should read "Site Grouping,
Denver Radium Sites”

1-8 3, 1 Paragraph heading should read "Denver Radium
Streets."” Replace "...Section 1.4" with "1.3."

1-10 Figure 1-2 Street No. 2: Change "York" to 'Jo:éphine

Street”

Street No. 3: Change "7th" to "9th" Avenue
Street No. 4: Change "10th" to "9th" Avenue
Street No. 5: Map should indicate segment and key
should read "Humboldt Street from 7th Avenue to
o9th Avenue” Street No. 6: Change "Downing” to
*"Cheesman Park” :
Street No. 7: Change "Stout” to “California
Street”

(Also note: same changes apply to map on

Group 7: Streets Fact Sheet Supplement,

August 1985)



ERRATA

(continued)
Page Paragraph and
No. Line Number (s) Alterations -
1-16 2, 13 Replace "Figure 1-2" with "1-3.°
1=17 Table 1-4 For Boring No. 2, Contamination Depth is 12";
. Pavement Depth is 10", For Boring No. 3, Con-
tamination Depth is ~10". For Boring No. 12,
Contamination Depth is 6".
2-1 3, 2 Should read "...Denver Radium Streets.”
2-1 S, 4 Should read "...(e.g. by an order of magni-
tude)...”
3-1 heading Should read "Chapter 3"
3-1 1,1 Should read "The remedial action alterna-
' tives..."
3-7 2, 10 Should read "...asphalt or regular...”
3«12 Table 3-4 Heading should read "Rejected Alternatives,
Denver Radium Streets”
4-4 2, 4 Should read "...(Baker, et al., 1984)."
4-9 3, 4 Should read "... maximum gamma of 57 uR/hr."
4-12 Table 4-4 The total cost for Raising Manholes should be
$300. Total cost for the limited shielding
alternative is changed to $84,718, (Due to
the relative cost of this change compared to
. the other alternative estimates, this total
L will not affect the cost evaluation of the
l alternatives.)
S-1 Table 5-1' Change Limited Shield Capital Cost to $84,718.
7=2 1,1 ! Change "2 feet" to "3 feet"
7=3 5,1 Responses to Comments are provided in a
separate Responsiveness Summary to be attached
to the Record of Decision.
8-1 2, S Should read "...exposure limit of 500

mrems per year for non-occupationally ex-
posed individual members of the general pop-
ulation."”



Page Paragraph and

No. Line Number (s)

ERRATA
{continued)

Alterations

Appendix A
3-3 3' 9

References Section

DE/DENRD5/047

Should read "...(80,000 and 1,620 years,
respectively),...” .

Add the following references:

National Regulatory Commissioh, 1983, Stan-
dards for Protection Against Radiation
(10 CFR 20), 25 FR 10914, September 28, 1983.

EPA, 1982, National Contingency Plan, National

0il and Hazardous Substances Contingency Plan

(40 CFR 300), [SWH-FRL 2163-4], July 16, 198<.

Baker, E.G., Hartley, J.N., and Freemen, H.D.,
1984, Asphalt Emulsion Radon Barrier Systems

for Uranium Mill Tailings--A Summary of the
Technology, presented at the Sixth Annual Sym-
posium on Uranium Mill Tailings Management, Fort
Collins, Colorado, February 1 through 3, 1984.
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. Richard S. Snyder

1450 Columbine
Denver, CO 80206

August 1, 1985

EPA Office of Public Affairs
999 18th St., Suite 1300
Denver, CO 80202

Sirs:

This letter concerns Denver Post article of Wednesday, July 31, 1985, p.4A
which detailed the radioactivity of certain streets in Denver. | and my
family live very near some of these streets. The article also said the EPA
solicited comments on the handling of the matter.

The first question that comes to mind is the nature of the radioactivity and
the amount. If it is from radium, then quantitatively, in rads, what is the
strength of the dose?

The second question concerns the law. | work at Porter Memorial Hospital,
am a registered Medical Technologist, and am the Maintenance and Safety
Supervisor for the laboratory. We are required, by the EPA, to dispose of
even the smallest amount of long-lived radicactive substances through an
suthorized contractor who stores the material in s safe and approved manner.
It seems that the streets are hardly a safe and approved disposal site for
radium.

I think that controlling the excavation of the affected streets is virtually
impossible. Nature does plenty of her own. Private plumbers carve their
rectangular slabs out for retapping older homes' water lines into the city's
main. Someone is going to have to keep track of these streets for the life
of their radioactivity.

Raising the street level by paving over them doesn't seem to the the best
solution. Again, someone is going to have to warn subseqent generation of
road administrators that they can't rip up all the pavement to pour additional
layers of paving, as is done now to prevent the level of the street from
getting out of hand. L el
It seems like the only good long-term choice is "Digging up, removing and
disposing of the contaminated asphalt,” to quote the Post article. The
Superfund should be able to handle that—it's hardly in the same league with
the Rocky Mountain Arsenal.

Concernd,

@
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Dwu Colo., Aug. 8, 1985

999 18iA Sitre:l,
Denvenr, Colo.

Sins: '
Jn &mmw in the Denven Post a
,h.w‘z‘.:g az0, J would Like 2o advise you as follows:

Zhe J 3
o Mn%a&;ﬁdu&hodw-
for you Lo dig up all the streels in this nei ~dood
where “conlaminaled’ was spread to cover the Aamuay
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WAy can’t we Live in and you ur mo
S s T,
in neally harmful to Living things?
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City and County of Denver

CTY AND COUNTY BUILDING o DENVER, COLORADO o 80202
T TELEPHONE (303) 7z

Federico Peria
MAYOR

COMMENTS OF THE Clp 8 COUNTY OF DENVER
. . N
EPA_PROPOSALS FOR DENVER RADIOACTIVE STREETS

AUGUST 9, 1985

The City & County of Denver and Its Department of Health & Hospitals
are concerned about the mill tailings from radium processing that have
been mixed with asphalt and utilized in paving certaln parts of Denver's
strests. Continuous monitoring by the City and EPA show that radiation
levels have remained constant since 1979. The levels are very low and do
not present a health hazard to Denver residents, even those living adjacent
to the contaminated streets.

We are concerned that an attempt to excavate the radicactive materials
may expose reslidents to a greater health danger. Any unnecessary release of
radlation should be avoided.

For this reason, and -the high ecost involved In removal and disposal, ft
would be our recommendation that the streets involved be overlald with a new
asphalt coating which would eliminate any potential hazard from this material.
The limited resources avallable will be better spent cleaning up some of the
other radium sites. Ve look forward to actlon on the remaining radium sites.

Ve .- . .. =T .. . - . e .

_ Thank you for Inviting comments on this health concern.

A N
ncgor of Environment Affalrs E@EWE@
| : | AUS 22 865
Superfund
Remedial Branch
/fc-n./’ c’a’"éw
2« o
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COLORADO DEPARTVIENT OF HEALTH
ichard D. Lamm I NIt mas M. Vernon. M.
Rcrara D La N Thamas M. vernon. M

August 12, 1985

John Brink, Remedial Project Manager
Superfundé Braazch

U.S. Eaviroomental Protection Agency
One Deaver Place

Deaver, Colorado 80202-2413

RE: Denver.Radium Streets Feasibility Stud:
Dear Mr. Brink:

Enclosed are our general comments to Mr. Duprey, and our detailed comments for
your use. It would have been better if we could have reviewed an in-house
draft of this document before it went public so that a lot of these migort#
itezs and typos could have been cleared up first. We suggest that Tom Stauch
at Denver Public Health Engineering also be afforded that same opportunity.

With respect to comments 3 and 18, although the extremely conservative
approach to exposure calculation used bere may serve satisfactorily for

comparing options, it can give a very misleading impression if taken on as
absolute basis.

We look forward to your scheduling a joint meeting with the City of Deaver
officials after the close of the comment period.

Sincerely,

Radiation Control Division
AJH/BG /ms
BEnclosures
cc: T. Peadbody
R. Duprey

~ T. Looby
€. Sutton

4210 FAST 11TH AVENUE P=*, 2R AOLCRADO 80220 PHONE (303) 320-8333
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COLORADOQ QEPARTMENT OoF HEALTH
Richard D. Lamm W’ Thomas M. Vernon. M.D.
Governor A J816 : Executive Director

August 13, 1985

Robert Duprey, Director

Air & Waste Mansgement Division T T
U.S. Eavircomental Protection Agency ' -
One Denver Place, Suite 1300 R L e
999 18th Street em? ved
Deaver, @ 80202-2413 - . .

RE: Denver Radium Streets Feasibility Study (7-25-85) BN
Dear Mr. Duprev:

This July 25, 1985 version of the feasibility study is such improved over the
March 7, 1984 version. Under separate cover we are providing John Brink wit!
detailed couments; we offer here only several general comments as noted below.
I would like to emphasize again the need for adequate time for the State t
Teviev these documents before their public action. This feasibility study wha:
announced to the' public before we saw a copy of it.

The principal concern with the radicactive materials under the Denver sgtreet:
is the potential for loss of control and misuse as has happened with simila:
materials in Grand Junction and elsevhere. The difficulty of maint Rt
institutional control over this kind of location bas already been made e  a
in Grand Junction and in Denver during the last five years. Although we ar:
not sware of any misuse of the Denver street material since its discovery 4
1979 we are acutely sware of gaps in institutional control.

The hazard of the contamination in its present location is not great emough t«
Justify the cost of its immediate removal under the program. As long as the
contamination is 4in the streets bhowever, there is & potential for it:
uncontrolled removal and inadvertent use under or near structures. IThis coul«
generate a definite indoor radon bhazard.

We suggest therefore two general approaches to prevent future problems: Firs
there needs to be established within Denver City Governsent s much more foma.
mechanise for controlling interaction with these materials on the part o
street and uytility workers. Second, a fund and disposal £facility needs to b«
set aside so that in the future contaminated material can be properly disposec
of when it 4is dug into or removed during the course of somal repair o:
repaving activities. We would anticipate that during a hundred year timeframe
complete recomstruction of the road bed would be accomplished and th
contamination would have been removed.

It is our understanding that the Denver authorities share these views and tha:
our three organizatioos can arrive at a sutually acceptable solution.

Sincarely,

/
,wr%

ec: Tom Peabody, DH&H ' Thomas P. Looby
: Remedial Programs Director
Enclosures

4210 EAST 11TH AVENUE DENVER.COLORADO 80220 PHONE (303) 320-8333



Radiation Control Division ol o

INTER-OFFICE COMMUNICATION

. ‘ '
TO: Denver Radium File DATE: August 2, 1985
FROM: R. Gamewell SUBJECT: EPA Feasibility Study =

Denver Streets

Comment # Page Paragraph Comment
1l 144 Table _ ‘Should make clear whether these are

corrected readings.

2 1-16 2 The notification system to Denver Public
Health Engineering has failed on occasion
and needs strengthening.

3 1-16 2 The sonitored excavations are in Fig. 1-3

not 1-2.
4 1-19 6 The likelihood of a person spending 16

hours a day for 365 days a year on a

Denver Radium street is zero. 3
5 2=3 5 If the contamination were to get

redistributed along utilities during the
course of excavation and comstruction
activities, the potential for a radon

problem could arise.
6 2-6 - 3 Ibid.

7 3-1 3 Special pavement removal equipment is
routinely used by the City of Deaver.
This might be particularly useful for the
streets vhere the contamination appears to
be in the lower layers of the pavenent
itself.

8 3=4 S ; The principal concern with this kind of
material is the potential for unconmtrolled
future relocation and inadvertent use
under bulldings. The difficulty of
maintaining control in these locations is
alresady evident in Denver and Graad
Junction.




WCUITCa NOuas o wal

August 2, 1985 __ 4’_{

Page 2

Coument # Page Paragraph Comment

9 3-7 2 Adding a layer of pavement could
Decessitate additional costs for raising
gutters, curbs, sidevalks and drainages.
Normal street repaving involves prior
removal of the top layer to avoid
excessive buildup.
10 3-8 last Excessive cost is also a consideration
vith high demsity concrete. )
11 3-10 Ao alternative which should be considered
: is the provision of a standby fund to -
cover future removal and disposal of
Baterials excavated during normal street
repair and repaving activities. Routine
surficial repaving (top 4 inches) is done
about every 5 to 10 years. At 25 year or
longer intervals, depending on wear, £
deeper repaving including rebedding may be
done. At that point ia time there peeds
to be a repository and funding to take
care of removed contamination.

12 4-2 3 One can't selectively repave portioms of
Street to different elevations. A block
Or more must be donme completely. Because
of impacts on drainage patterms,

-additional non-contaminated strTeets might
have to be repaved.

13 44 4 See comment 8. -

14 54 7 - T 40 CFR 192 could also aPply to a partial
: ‘ nnaul,‘

15 Ap A 3-3 3- ‘T-1/2 for Th230 14 80,000 years not 8000.

16 Ap A 6-3 Table 6-1 What is the applicability of these
standards to this program?

It should be pointed out that the CDH
guidelines refer to the decontamination of
facilities aund oqui paent prior to release
for unrestricted use.
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“ penver Ruilum File

.. August 2, 1935 f;
Page 3

Commeat #  Pagv Faza37agh Coazent

Tvpo - shnuld re1) wxposure limic of 500

17  Ap A 8-l 2
rems.

14 3=-2 2 The shorter tine scensTlos are gtill much
too lon: for an; reasonable expusulu tu
workoen or cazouters. FHowvever, conversion
of tie street teo a 3111 sueh as the lbtn
Stre=t fail, cruli leal to 3 percertatle
Syt sTill ~4ti{zant exznsure nT A

. street venio:.
. Sea 2ommen t-.e Teal exposure hazar!
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- Mark W. Tatge
- ‘1oLl Downing St.
. . Apto 302
: Denver, CO 80218

Aug. 21, 1985

EPA . ,
Office of Public Affairs
999 18th St.

Suite 1300

Denver, CO 80202

Dear Sir,

This is in response to your request of what to do about the
radium tailings in my street.

I shouldn't really have to write this letter. The course
of action should be obvious -« dig it all up. That's what
SuperFund 1is for,

Please don't tell me that the radium tailings are not harm-
ful. I don't believe it., Nor am I as gullible as the sallors
who watched the early nuclear tests at Bikinl Islands with
U.S. government assurance that it wasn't harmful,

So clean that mess on my street up and throw the people in
Jaill that put 1t there,

s ,//%

7F
Mark W. Tatge

P.S. Please send me a complete report of what you intend to do
- 80 I know whether I should move or not, :



August 22, 1985

Environmental Protection Agency
Office of Public Affairs

999 18th Street, Suite 1300
penver, Colorado 80202

Gentlemen:

With regard to the Supérfund money allotted for cleanup
of the Denver streets in the Capitol Hill area paved

with asphalt mixed with uranium mine tailings:

Please don't pave over them. Please don't pretend that
the problem will go away. Remove that stuff from our
streets and dispose of it safely.

Most of us are aware that there are "acceptable" amounts
of radiation...amounts we can and do absorb before any
harm is done to our bodies. New technology has entered
our society at a rapid pace through the work place, the
environment and at home, and has brought with it an in-
creased exposure to small doses of radiocactivity. I think
that agencies responsible for protecting the welfare of
people in our society must do everything possible to
eliminate unnecessary radioactive dangers wherever they
occur.

Danger, it seems to me, lies as much in small amounts of
radioactivity absorbed cumulatively as in large, isclated
and well-publicized exposures.

Thank you for allowing me to express my opinions on this
matter. I strongly urge you to consider them when a
f£inal decision is made.

Sincerely,
L. Carol Christopher ¥
1424 E. Tenth Avenue, #7 gpw' . 7

Denver, CO 80218 bﬁ(jf
| A A 4
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FomTy-SeconD FLOOR
1801 CALIPFOANIA STREET
Denver, COLORADD 80202

August 22, 1985

Marilyn Null )
U.S. EPA"

Office of External Affairs
Suite 1300 ‘

999 Eighteenth Street

Denver, Colorado 80202

Re: Denver Radium Group 7-Streets

Dear Ms. Null:

I am a homeowner at 121 Lafayette Street. Having
reviewed the July 1985 Superfund Program Fact Sheet and
the August 1985 Fact Sheet Supplement, I am disturbed by
a number of aspects of the Denver Radium Site program.

1. Notification and Public Comment. As there
are only nine limited street segments involved, why has
there been no attempt made to notify the residents of these
streets as to the situation, the proposed remedies and
the fact that they have the ability to have an input into
the situation? It would seem rather simple to have mailed
the applicable fact sheets to each of the inveolved property
owners, as they are an easily identified group.

How can it be said that a "public comment period”
exits when no attempt is made to communicate the existence
of a problem to the limited easily identifiable group of
residents affected and interested in making comments?
Would it not be more appropriate, if public comment is
truly desired, to notify each resident on the affected
streets and to have an open forum for discussion of the
three proposed alternatives?

2. The Three Remedial Alternatives. How can
residents be expected to form any views as to the three
alternatives mentioned in the Fact Sheet Supplement when
no discussion of any type is provided therein with respect
to these alternatives. Will the removal process produce
higher short-term radiation levels? What will be the cost
of removal and disposal and what are the factors that cause
the EPA to determine it is not cost-effective? What factors
were evaluated by the EPA in determining that leaving the
radioactive material where it is, obviously the easiest




Marilyn Null
August 22, 1985
Page Two

and cheapest alternative, is also the most cost-effective
solution?

On the subject of cost-effectiveness I would
simply raise the issue of how it is determined that the
situation is so safe that cost-effectiveness is the appropriate
test? When a rock climber, who has willingly and with
full knowledge assumed the risks of his endeavor, is hanging
onto a ledge in Rocky Mountain Park, is an auditor brought
in to determine the cost-effectivness of using an Army
helicopter to.rescue him? Other similar "emergency" analogies
abound. Should the fact that in such situations a life-threatening
situation is clearly manifest, as opposed to an increased
cancer risk manifesting itself over 20 or 30 years, be
sufficient to allow the "no-cost" alternative of basically
ignoring the street radium problem to become the “"most
cost-effective alternative."

3. How Much Radicactivity is There? This question
is answered in the Supplemental Fact Sheet by stating that
16 hour a day exposure for an entire year would result
in only "two-thirds the maximum exposure under federal
standards." Are these standards for annual exposure, lifetime
exposure or some other time period? 1Is there a cumulative
effect of 30 years of exposure and is that factored into
your calculations? How high must an increased cancer risk
be before it becomes cost effective to remove radiocactive
material?

More importantly, why should unsuspecting residents
bet their lives on being at two-thirds of current federal
standards? Are these the same standards under which above-ground
nuclear tests were permitted in the Western United States
in the 1950s. The concept of "safe" amounts of radioactivity
are still evolving and I for one am not reassured by being
at the two-thirds level of today's maximum exposure standards.
What is the increased cancer risk at the two-thirds level?

4. Conclusions. I do not believe the comments
of concerned citizens have been adequately solicited as
no attempt has been made to contact directly the residents
of the affected streets. No adequate justification is
presented in your written materials as to why leaving the
radicactive materials in place is anything other than the
cheapest solution. No adequate attempt has been made to
explain the health risks to the affected residents. To
simply state that the EPA considers one solution the most
cost-effective and that radiation levels are at most two-thirds



Marilyn Null
August 22, 1985
Page Three

.of current maximum federal standards, is not, in my opinion,
an adequate discussion and give-and-take for a deémocratic
system. Finally, why has the EPA not sought a public forum
in which the gquestions raised in this letter and those

of other concerned citizens can be answvered?

trul
./Jgj'_g ru‘yi'tiu;s,
Richard M. Russo

RMR/bmc



ForTr-SeconDp FLOOR
1801 CaLiFORNIA STREET
DenVER, COLORADC 80202

August 22, 1985

Marilyn Null

U.S. EPA

Office of External Affairs
Suite 1300 :

999 Eighteenth Street
Denver, Colorado 80202

Re: Denver Radium Group 7-Streets

Dear Ms. Null:

Attached is a petition regarding the above-referenced
situation signed by all of the residents of the 100 block
of Lafayette Street who could be contacted during the last
two days. I am certain similar petitions would be generated

on other blocks, with signatures by an equally high percentage
of residents, if a genuine attempt to notify all affected
residents is made by your office.

Very truly yo
rasys
: Richard M. Russo

RMR/bme
Enclosure
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Marilyn Null
U.S. EF& Cffice ot External Aftairs
999 13tr St. Suite 1I00

Denver, Coloradc, BOZOD

Dear mMs. Null,

The undersignéd are residents cf ‘the 100 bleck of Lafayetre
Street. Our street has been ident:fied by tne EFA as containing
radium processing waste in subsurface asphalt and aggregate
layers. we understamd that three remedial measures are being
considered, two of which involve leaving tre Contaminateg
materials in place. Leaving any contaminated materialsg in place
is unacceptable to Us. As strongly ae pPossitle we urge the EFA tc
remove and dispose of the contaminated material not enly from
Lafayette Street, but from all the streets in trhe Cheeseman Far
ares and upper downtown, *

You may correspond with us through;:

Sally Russo |

121 Lafayette St.

Denver, co. 80218 i

Thank you for your attlﬁtxon to this matter.
We await Your reply.

Sincerely

Name Address

/37
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- m APACHE ENERGY & MINERALS COMPANY

13131 WEST CEDAR DRIVE. LAKEWOOD. COLORADO 80228, (303) 988-3033

August 22, 1985

ENVIRONMENTAL PROTECTION AGENCY
Office of Public Affairs

999 18th Street, Suite 1300
Denver, Colorado 80202

RE: EPA Request for Comments on
Radiocactive Asphalt in Designated Streets

Gentlemen:

Apache Energy & Minerals Company is in the business of measuring radon

vhich i{s assumed to be the principle potential health hazard associated
wvith radicactive asphalt, as it impacts on homes and work enviromments

adjacent to the effected areas.

Based on Apache's knowledge and expertise, we support your preferred

course of action of "leave the stuff where it is" and feel that this
position could further be supported by selective measurements of the

radon in adjacent structures. Additionally this approach would provide

an additional saftey factor in that if there is an accumulation of radon
in the adjacent structure, the situation could be remedied and corrected

as it applies to that particular building, rather than the gross approach
of tearing up the street and replacing it. It may or may not be the control
factor to the control of the radon. Apache would propose to work with your
organization on establishing a plan, in precise locations to accomplish
such monitoring and further will provide all necessary support services to
install, remove, and report the measurements.

For planning purposes, a cost of $50 per monitor is provided and the
duration of the monitoring period is thirty days. The device ve propose
to use in conjunction with this monitoring is manufactured by Terradex
Corporation and is readily available in the Denver region. Apache is

the distridbutor for the monitoring device. This device and technology has
been used previously in conjunction with EPA sponsored projects, and is
more fully described in the enclosed brochure.

In the event you would like to further explore the possibility of utilizing
. Apache's knowledge and expertise in this field, please contact the undersizned
at 988-3033.

Sinccrcly.




165 Marion Street
Denver, CO 80218
August 27, 1983

Marilyn Null '

U.S. EPA, Office of External ‘Affairs
999 18th Street, Suite 1300

Denver, CO 80202

Dear Marilyn:

I am writing to you regarding the proposed solutions to the radium
problems in Denver that are being considered by the EPA.

In response to the EPA's Proposal #3 (No action; controls and
monitoring of excavation activities), since the Denver radium
sites are on the Federal priority list, I feel "no action" to be
a total neglect of responsibility.

Regarding Proposal #2 (Shielding with a layer of asphalt or concrete),
1 have to believe that the streets in question have been resurfaced
several times within the period from 1920 to the discovery of the
radium in 1979. If resurfacing is such an effective shield, how did
the EPA discover the hot spots in '79? Also, how does the EPA plan

on handling the other properties, 1 thru 11, on the Denver radium
property location key?

Proposal #1 (Excavation, removal, and offsite disposal of contaminated
material), seems to be the safest, most feasible solution to the
problem. Not only for the streets, but also for the remaining ten sites.
It is my understanding that the State of Colorado still does not have
a contaminated materials dump site. I hope this is not the reasons
for Proposals 42 and #3. I would encourage the EPA, the Colorado
Department of Health and the State to work together to immediately
establish a dump site so that once and for all all of the contaminated
sites can be cleaned.

Sincerely,

r _—
}./' "'"’-'.-‘/' - {;/ -—
. ° James F. Schaefer :
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Department of Energy
Post Office Box 2567 .
Grand Junction, Colorado 81502-2587

August 29, 1985 young [eipewey
punuedns
G688 00 d3S
Mr. Bob Duprey, Director .
Alr and Waste Management Division g@ﬂ
U. S. Envirormental Protection Agency &n

1860 Lincoln Street
Denver, CO 80295 R

Reference: (1) Technical Review of the Draf+ Feasibility Study for
.the Denver Radium Streets

Dear Mr. Duprey: -

The Grand Junction Area Office {s pleased to del1iver our review of the above-
referenced report pursuant to Interagency Agreement Number DW89$309=65-01-0.
If you have any questions on these reports, please call Mr. Larry Ball (FTS
322-9228) who s coordinating this work.

Very truly yours,.

erts & Crte/

Merle E. Crew
Manager

Enclosures
As stated

cc: w/enclosures:
@&n Brink =

€c: w/o enclosures: ,
c. Ro Nichols - ID i
L. 8all = GINO
M. Madson - BFEC

8-291tr/Bal11A
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Bendix * Bendix Fieid Engineering Corporatio:
Aercspace : P.O.Box 1869

‘Grand Juncton. CO 81502-1568
Tetepnone (3031 242-8621
Telex: 454-338

_August 29, 1985

Mr. Larry Ball

U.S. Depsrtment of Inergy
Grand Junction Projects Office
P.0. Box 2567

Grand Jusction, CO 81502

Subject: Technical Reviev of the Draft Feasibility Study for the
Deaver Radiun Streets

Dear Mr. Jall:

Ve sre pleased to provide the Department of Energy and the
Eavironmental Protection Agency with s Technical Review of the Draft
Feasibility Study, Streets, Denver Radium Site 51-8M01.0 dated July
26, 1985. Bendix review comments as vell as s “"red-lipned" copy of
the study are attached. Ve vill be plessed to expand on these
comments should additional inforsmtion be required.

With regards,

Michael E. Madson, Project Manager

UMTRA Prograa Divisionm - ’/;,,/{ f~
: " {& /&A
ot T R
K 2 i
: 4rt?7"
|

Fnb gl



Technical Reviewv of tﬁc'
DRAFT FEASIBILITY STUDY FOR THEE DENVER RADIUM STREETS

JINTRODUCTION

A preliminary draft of the Fessibility Study for Denver Radium Streets vas
submitted to Bendix Field Bngineering Corporation for techaicsl review ia
September 1984. That reviev specifically addressed health snd safety,

engineering, and radiologic assessment concerns and vas submitted to EPA
through DOE om October 5, 19864.

. The current reviev was performed on the Draft Pessibility Study of July 1985

vhich emanated from the preliminary works of 1984. A temm of reviewers vithin
Bendix vas assembled to provide professional experience and judgement to the
reviev. The tesh members, and their respective areas of expertise, imcluded:
D. Emilia - overall technical reviev; D. Price - engineering and remedial
sction design; R. Murri - radiologic assessment; A. Tschaeche - health and
safety; and M. Madson - overall technical review.

SMARY OF REVIEW

Particular sttention wvas paid to defensibility of the Draft Feasidility

Study from the perspective that the document will be made available for public
teviev and commentary in the near future. Many of the Bendix revievers
comments, questions, and recommendations may also be identified by other
individuals or agencies involved in the public review process. Bendix review
comments address the following topies:

The No Action Alternative

Radiologic Assessment and Associated Data
Engineering Dats

Report Organization and Presentation

Xhe Ko Actiop Alternative
The No Action Alternative preferred by EPA 1l‘dlf.nlibll: bovever, the

tevievers bave identified not only inconsistencies in application of the

Standards for Remedial Action (40 CTR 192) but also paucity of data which
demonstrate compliance with the standards.

Gamma radistion data reported for the streets are not pertinent to 40 CFR 192
(part 192.12) bdecause gamma radistion levels apply only to ocecupied or
hadbitable structures - an interior standard. Exterior gasmma radiation
eriteria implemented in the UMTRA Program are discussed in the Vicinity

Properties Management and Implementation Msnual. (See VPMIM pages A-9 snd
A-10.)

Radium-226 data for the streets are applicable; and, the data presentad in the

oeud{ clearly demonstrate contamination to be in excess of the standard in 40
cre 192,



No data are presented for radon decay product concentrations im structures
along the streets. The Colorado Department of Hesalth, particularly in the
conduct of decontamination of vicinity properties in the Grand Junction srea,
contigues to be conservative in its approach to this problem ares. Radium
concentrations in the streets may lesd to incressed vorking levels in
structures several tess of fest distant from the identified contaminsnts.
¥hile the assumptions in the study, which state that radon migration iato
searby structures is of low probability, may be valid, there are vo datas to
support the sssumptions. If contsminpants sre left in place, then the
gevievers foresee s definite need gor interior WL measurements to substantiate
lov risk {n the enviromment. Messurements of snsual sverage WL should be
taken in s statistically significant sumber of structurss according to current
:::o:tcn;nt protocols. (See two ceceommended sdditions to the Referesces
tion. .

WRC exposure-rate guidelines have been demonstrated to be in excess of the
"yorst-case” exposure-rate scenarios presented in the report and are
scceptable vith some reservations. Calculationms in Appendixz A sre made of A
worst case annual doses to unspecified individuals who spend specified smounts
of time per yesar om the contaminated strests. The calculated annual doses are
then compared with the USNRC limit for anzual doses in controlled aress (10

. CFR 20.105) and found to be below that limit.  The NRC im 10 CFR 20.1 (e)
states "... PErsoOBS oo should ... make every ressonable effort to ssaintain
radisticn exposures ... 8s lov as is reasonably schievable”. It may be
unlikely that the NRC would graaot & license to, or permit operations by, 8
licensee that would result in exposures to the general public of any but a
small fraction of the 300 mrem per year. Accordingly, compariscn of exposures
at the Strests site with the NRC limit may sot be sppropriate. The current
technology of risk assessment carries calculstions of risk beyond exposures
over time to hypothetical deaths or incidents of stochastic effects such as
cancer. Accordingly, an assumption should be made of the sumber of
{pdividuals vho may be exposed to the calculated sonusl dose. The annual
sumber of person-tems should be calculated. Then the risk factors proposed by
the BEIR Committee in 1980 sbould be spplied to estimate the msber of
stochastic effects for s gesult agsinst vhich the risk results of various
remedial action alternatives could be compared. A more reslistic calculation
of annual doses could be ssde that takes into account aversge doses (mot
bighest doses), shielding by vehicles, snd doses to street maintensnce
personnel. Additionally, what could be the doses to {ndividuals who some day
will dig up the strests entizely for rapid transit construction or for some
other purpose? A .

In addition to observance to NRC guidelines, the most visble justification to
the No Action Alternative is contained {n 40 CTR 192 (192.21 (¢)}. Ia this
{astance, supplemental standards could be spplied if costs are unressonably
high relative to the long-ters benefits snd the residual tadiocactive materials
do pot pose 8 clear present oF future hazard. Long-term besefits of the
remedisl action altermatives discussed in the study are not precisely
addressed. A provision should be sade in the final findings that if streets
are reconstructed or if use is changed (e.g. structures built over the street
1and) that the contamination must be clesned up and the site certified for
uarestricted use bdefore final recomstruction is completed.



Radioloxic A | Agpocisced Dat

The inappropriateness of spplying an indoor standard to the streets bhas been
mentioned sbove. On pages 5-3 and 5-4 of the endangerment assessment the
results of the EPA boring program are described. Hovever, these measurements
sre not defined. Eow vers they tsken, what instruments vere used, bhov were
the instruments calibrated, snd bow were radium concentrations derived from
gemma veadings? Table 1-4 and Appendix A, Figure 5-2 do not agree with regard
to contamination depths.

Engineering Data

The repetitive discussions of "Disposal Options” throughout the study are
uonecessary. The problems associsted with & viable disposal site apply to the
entire Denver Radium Sites program, not just the Denver Radium Streets.
Availadility, or lack of svailability, of a disposal site should be addressed
in the Executive Summary and Introduction omly. If a disposal site is
svailable, then the transport costs (and associated health risks) are
pertinent to remedial action alternatives for the Denver Radium Streets. Lack
.of & disposal site precludes any and sll removal alternatives. The
Fessibility Study should sssume (as should be stated in the Executive summary)
that appropriate disposal facilities will be available to the program.

Another ares of confusion within the study concerns the comcrete shielding
slternatives. Some work should be done on the report to clarify the
eliminstion of both couventional comcrete and high-demsity comcrete alterna-
tives. This clarification would aide the resders in their understanding of
the twvo alternatives.

Raport Orgsniszation and Presentation

The following comments niciﬂcalty sddress characteristics of the study in
the sress of grammar, typographical errors, and comsistency of statements or
data presentad within the draft. Also, I bave attached a “red-lined” copy of

the study for your imspection. Bendixz would be plessed to confer with EFA on
any of these specific recommendations.

page iv : Pluralization and grammar
page v : Recommended grammar
page vi : Recommended grammar
page vii : 3.2 title recommended to be "Radiation Shielding"”
3.2.2 title recommended to be "Concrete Mixtures"
page viii : Appendix A should list chapter titles
page ix 3 Pigure 3-1 should be altered to read Gamms “"Radistion
ut.‘.it’“ oo
Table 1-3 should be "Levels of Cazma Radiation"
Table 2-1 should read Denver Radium Streets ..., not "Sites”
Table 3=4 should resd “... Demver Radium Streets”, mot “Sites"
page 1l-1 : Recommended grammar . .
page 1-3 : Radium processing ocutlined does not explain sulfate or bromine

origin = is part of the explanation missing?



page 1=4
page 1=?
page 1-8

page 1-?
page 1-1?

page 1-16

page 1-17
page 1-18

page 1-19
page 1-20
page 2-1
page 2-2
. page ;—3
page 2-4
page 2-3
page 2-6

page 2-7

page 3-1
page 3-2
page 3-3

page 3-4

page 3-31

page 3-6
page 3-7
page 3-8
page 3-9
page 3-10
page 3-111

]
3
3

.

Are CDE 1981 gnd 1982 reports publisbed?, grammar

Should Figure l-1 be sumbered?

1.2 beading should mot contain the word "sITE"

Missing reference on Arix Corporation report?

Units of measurement in Section 1.4 but there is mo 1.4

$hould Pigure 1-2 be mumbered?

Bo page number of Pigure 1-3, "No Scsle” statement sbould be in
the legend - mot the title.

Tables 1=4 and Appendix 5=2 disagree. Monitored excavations are
showvn in Pigure 1-3 (mot 1-2). If public health monitoring
confirms the absence of contaminant below the asphalt what
about the 12, 16, snd 18 inch depths sentioned in the sext
paragraph? . :

Dats do pot sgres with Appendix A, Pigure 5.2

Recommended grammar, 40 CTR 300.68 and 40 CFR 192 are not in the
references.

Recommended grammar

Recoumended grammar

Recommended grazmar

Recommended graxmar, recommendations about "Disposal Options™
section contained in Table 2-l.

40 CFR 300.68 (h) is ot in references, lack of dsta to support
statements sbout risk from radom.

Definition of "normal use” may mot be appropriate, Do cost dats
presented for on site disposal.

Recommended grammar, inconsistencies with couventional vs. dense~
mixture concretes.

Recommended grammar in nyentilation” section, proposed revision to
BCP seems out of place.

Probleas with "Disposal” alternatives and the fact that relevant
regulations would be satisfied sccording to the Bxecutive
8\“?’0

Chapter or Sectiom 17, recommended graxmar, what is “comtractor
preference™? .

Concrete confusion again, what happened to ®combinstions of the
above sctions" as in Table 2-1, snd as in 3-4 on page 3-10?

Disposal discussion belongs in Executive Summary, first two
bullets in 3.1.2 ars wrosg. All contaminant camsot be temoved
and probably some verification monitoring would be necessary.
0ff site disposal must be assumed. :

Last tvo disadvantages are mot valid, 3.2 title should de
»padiation Shielding”, comcrete problems sgain, 20 ulk/br over
background is an intermal standard in &0 CFR 192, got en open
land standard. Background plus 23 ul/hr is the UMTRA criterion
for ocutdoor gemma (averaged over 100 square meters).

Figure 3-1 should be wpadiation Intensity”, sot “Exposure Rate”.
¥o ‘exposure rate data are shown on the figure. :

20 uk/hr “above backgrouad"? ‘

Problems with first and third dissdvantages, recommended grammar

Tovalid considerations

Recozmended grammar

Problem with “combination alternatives”

Probleas in Table 3-3, again, can all contamination be removed?
Reslly dust problems?



page 3-127: Problem in 'hblc 3-4, title should resd “Streets", recommended
grammar in "resson for rojccuon portion of table.

page 3-13 : Recommended grammar

page 4-1 : Last bullet conflicts vith statements in Section 4.4 (page 4-14),

grazmar
page &3 1s “01" different thas "1"?
page &4 : Barker reference camnot be found, returning the contaminant to an
~ ezcavation is problematic.

page 45 : Small volume? Several thousand toms of contsminated aspbalt may

be present; have you attempted to compute the actual mmounts?

page 4=9 : Section 4.3 states "47 ul/hr" when Table 1-3 shovs 57 uk/hr on
York and 9th Avenue.

page 4-12 : Question sbout raising manmhole = is the price $60.00 or $600.00?

page 414 : Volume contingency is low and should be on the order of 25I.

‘Statements sbout respiratory equipment conflict with the last
bullet on page &~1.
page 5=4 : Why is 40 CFR 192 in meither Table 3—3 sor Appendix B?
References: Yirst page, second from bottom (EPA, Regiom VIII) is mot
technically a reference if it is undated and wmapublisbhed.
UMTRA Program VPMIM should be included in the references.
Tvo sdditional references recommended are:
J. C. Pacer snd G. H. Langner, Jr., in pﬂpautioa.

Rrotocol for the Estimation of Average Indoor Radop Daughter
Conceutzations, GJ/TMC~09, Bendix Field Engineering Corporation

Jor U.S8. Department of Energy, Nuclear Energy Pro;rus.
Division of Remedial Actions Project.

G. B, Langer, Jr., in preparation, 2Procedure Magpual for Estimacti..

\J d D c
Pxogeny Integrating Sempling Ugit (RPISU) Method, GJ/TMC-12,
Bendix Field Engineering Corporation for U.S. Department of
Energy, Nuclear Energy Programs, Division of Remedial Actioms
Project.
(Appendiz A)

page 1=1 : Camms radistion exposure standard from 40 CFR 192 is an interior
standazd.

page 2=31 : Page oumber for Pigure 2-1?

page 2-4? : Page mmber for Figure 2-2?

page 2=6 3 3-foot statement does mot agree vith line 1 on page 7-2 of
Appendix A. )

page 3-1 : Recommended grammar

page 3-3 : Nalf~life statements are wrong.

pege 3=5 : Radon concentrations sre vot expressed as WL, only RDC.

pege 5=27 : "No Scale” statement should be in legend, page mumber?

page 5=3 : Problem with “sufficiently small” statement; and, CDE considers
disturbed utilities to be favorsble conduits for radon

. migration.

page 5-47 : Data do sot agree vith Table l-4. Page mumber?

page 6=3 : Table 6-1 should use mrem to be consistent with text.

page 7=1 1 Typos on “escavations” and “effect”



page 7=2 : Sever lizes 2 ft deep? Page 2-6 says 3 ft.
References: Bendix, 1984 does not sppear in text.

STREETS :DENVER RADIUM
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Septeaber 10, 1985

Marilyn Null

U.S. Envirommental Protection Agency
Office of External Affairs

999 18th Street, Suite 1300

Denver, Colorado 80202

Re: Comments on Denver radium sites
Dear Ms. Null:

Pursuant to my conversation with John Brink on August 20, 1985, I
submit these comments for your consideration after the official

compent deadline but prior to public announcement of a decision on

this satter.

Choice of the no-action alternative is inconsistent with the
selection of these sites as "contaminated sites that EPA considers
most important for thorough investigation and possible cleanup.”
Super Pund Program Fact Sheet, Denver Radium Site, July 19, 1985. B
placing these sites on National Priority List, EPA assumes a respon-
sibility to eliminate or mitigate the hazardous substance which
caused the listing. .

Even if EPA can proye that a no-action alternative may be
proposed consistently witl the provisions and purposes of CERCLA, EPA
should adopt the alternative which calls for radiation shielding by
dense mix concrete or asphalt. The costs of this mitigation action
is extremely low in comparison with other Super Fund clearup actioms.
Repaving of streets is regularly undertaken as a matter of normal
maintenance and repair. For example, the portion of 12th Avenue one
block from and immediately parallel to the designated site on llth
Avenue was repaved during the smmer of 1985. Therefore, EPA should
choose the shielding alternative.

In sum, the Denver radium streets were placed on the National
Priority List because they were '‘contaminated sites ... with the
highest priority for cleanup actions." Draft Feasibility Study,
July 26, 1985, at page 1-3. Therefore, EPA should Ea-ose the
radiation shielding alternative proposed in the Draft Study.

YiCi/s truly,
. j,bﬂ:ﬁrz&

lori Potter
Rocky Mountain Office
LP/rs

#15

Symes Building 820 16th St., Suite 514 Denver. Colorado 80202 (303) 892-63

£






ADLENDUM A
RESPONSIVENESS SIMMARY
DENVER RADIUM STREETS

' i i ilyn Null met with
wWed., Jan. 22, Joln Brink, Phil Nybern, amd Marilyn
a qrothp of c'itimns l'ivinq on a'xd’near the 100 block of Lafayette Street.
The meetimy was requested by Sally Russo, resident of 121 lafayette, and
was held in her home.

i a petition to EPA during the public cament
periodm?Acmr?lT-gg?nllgée? coresernirn the method by which EPA notified
residents alomy streets contaminated with radium. In early September ,
the Derwer Radium team met with Richard Russo (Sally's hus?and). to.d1smss
the Denver Radium site and options for dealing with contamination in the
streets. In early January, Sally called requesting a meeting.

Citizens at this meeting were interested in the health effects of
radiation contamination in the streets, particularly Lafayette Street.
They wanted to know what effect the gamna radiation frcm t.he streets '
might have on their children. They were interested in knowing what EPA's
recammended final decision would be and how the institutional controls
proposed in that decision would work.

: Joln Brink and Phil Nyberg explained the effects of this kind of
radiation on human health, and went into detail about the effects on
children. John explained the recommended final decision of a madified no
action alternative, pointimy out that curently there is no acceptable
disposal ‘site for Derver Radium materials, even if they were dug up.

The majority of the group thowght the concept of the Mdified No
Action alternative was acceptable, but were concerned about the ability
of the City and Mdunty of Derver to actually establish and maintain such
controls. They identified numerows occasions of digging in the streets

digging in the streets and contact the proper City & Gunty of Denver
depar tments to ensure that the controls are enforced.

|

. The group fur't})ep agreed to work with EPA in keeping residents informed
by including an article in a newsletter published monthly by the Cherry
Creek Improvement Association (CCm). .

In addition, a copy of the Streets FS and a copy of the Denver Radium
Cammunity Relations Plan were left with the Russos for interested citizens
to review. Dl told the aroup that ERA will be accepting camments from
citizens until the ROD is signed. He told them that the final deicision

would be signed Soon, so any comments should be sent to EPA as soon as
possible,



