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Executive Summary 

 

The State of Colorado has conducted a second Five-Year review of the remedial actions performed 

at the Denver Radium Superfund Site located in Denver County, Colorado.  The review was 

conducted from January through September 2003.   

 

A Community Involvement Plan (CIP) Update (Appendix A) is included in this Five-Year Review 

and describes the community involvement and public participation program developed for the 

Denver Radium Superfund Site. 

 

This review found that while Institutional Controls are in place at some Operable Units, others have 

no form of Institutional Controls in place.  Therefore, the remedy is not protective of human health 

and the environment at these Operable Units.  A meaningful system of Institutional Controls needs 

to be implemented in order for the remedy to be fully protective. 

 

The City and County of Denver is currently negotiating a consent decree with the United States 

(Case Number 97-D-1611).  If this is successfully completed, Denver will agree to implement 

management plans for radium contaminated soils remaining in place in Denver’s rights-of-way and 

to continue to enforce Denver’s zoning ordinance and its radium fee ordinance as institutional 

controls at private properties where radium contaminated soils remain in place where Supplemental 

Standards were applied.  This implementation will resolve Deficiency Number 1.   

 

A GIS database system is currently being prepared by EPA that will document all features of the 

Denver Radium Site.  This should be completed by approximately summer of 2004 and include 

features discussed under the Risk Assessment heading below.  Additionally, new figures will be 

generated as an addendum to this Five-Year Review.   

 

The Risk Assessments for all the Denver Radium OU’s where waste remains in place under 

supplemental standards do not meet the current requirements of CRR 1007 Parts 4.61.3.2 and 

4.61.3.3 of the Colorado Rules and Regulations pertaining to Radiation Control.  This also calls the 

protectiveness of the remedy into question.  
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EPA conducted a five-year review of the Shattuck Site in 1999 and found site-specific deficiencies 

in the solidified material cover design, the structural and chemical integrity, and the compliance 

program.  Based on these findings, EPA could not be assured of the long-term protection of the 

original remedy.  Ground water monitoring of the site plume is ongoing and needs to continue or be 

finalized.   

 

A brief summary of the analytical data for OU3 has been included in this Five-Year Review.  The 

analytical report needs to be completed and an additional round of ground water monitoring should 

be completed in December 2003 or January 2004 to check for seasonal fluctuations.  CDPHE needs 

to complete the analytical report for OU 9B (ROBCO) Annual Ground water monitoring.   Both of 

these reports will be submitted separately; not as Addendums to this Five-Year Review.  The 

findings of these reports are not expected to change the conclusions in this Five-Year Review.  

CDPHE recommends, based on the trends shown in ground water data at OU9B, that the frequency 

be reduced from annual to bi-annual until the time of the next Five-Year Review when it will be 

reassessed.    
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Five Year Review Summary Form 

 
SITE IDENTIFICATION 

Site name (from WasteLAN):  Denver Radium Site 

EPA ID (from WasteLAN):  COD980716955 

Region: 8 State:  CO City/County: Denver/Denver 

SITE STATUS 

NPL Status:  ¦  Final, ? Deleted, ? Other (specify) 

Remediation Status (choose all that apply):  ¦  Under Construction, ? Operating, ¦  Complete 

Multiple OUs? ¦  Yes, ? No Construction Complete date:   

Has site been put into reuse: Some properties of certain OUs have continued to be used and/or 
redeveloped.  Please refer to text description for each OU. 

REVIEW STATUS 

Reviewing Agency:  ? EPA, ¦  State, ? Tribe, ? Other  

Author Name:  Mark Rudolph 

Author Title:  Remedial Project Manager Author Affiliation:  CDPHE 

Review period:  January 2003 to September 2003 

Date(s) of site inspection: 5/2003 through 9/2003 

Type of Review:  ¦  Statutory, ? Policy (? Post-SARA, ? Pre-SARA, ? NPL-Removal Only) 
 ? Non-NPL Remedial Action Site, ? NPL State Tribe Lead 
Review number: ? 1 (first), ¦  2 (second), ? 3 (third), ? Other (specify) 

Triggering action: ? Actua l RA Onsite Construction at OU#, ? Actual RA Start at OU#,  
? Construction Completion, ¦  Previous Five-Year Review,?  Other (specify) 
Triggering action date (from WasteLAN):  10/04/1995 

Due Date (five years after triggering action date):  10/04/1995 
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Five-Year Review Summary Form 
 
Deficiencies: 
 
The following deficiencies were identified:  

 
1. Institutional Controls:  There are no ICs in place at the following properties and 

OU’s:  OU2 (1100 Umatilla Street; along the Burlington Northern Railroad ROW 
immediately east of 1100 Umatilla Street; alley between Yuma Street and Umatilla 
Street in the City and County of Denver Right-of-Way (ROW); OU3 (South Jason 
Street, around the Packaging Corporation of America building, and along South 
Platte River Drive); and OU6 (2301 East 15th Street). 

 
2. Risk Assessment:  The Risk Assessments for all the Denver Radium OU’s where 

waste remains in place under supplemental standards do not meet the current 
requirements of CRR 1007 Parts 4.61.3.2 and 4.61.3.3 of the Colorado Rules and 
Regulations pertaining to Radiation Control. 

 
3. Ground Water: Ground water monitoring at OU8 is ongoing and needs to continue 

or be finalized.  A brief summary of OU3 ground water data has been included in 
this Five-Year Review.  The analytical report needs to be completed and an 
additional round of ground water monitoring should be completed in December 
2003 or January 2004 to check for seasonal fluctuations.  Additionally, CDPHE 
needs to complete the analytical report for OU9B (ROBCO) Annual Ground water 
monitoring.   

 
4. Undocumented Removal at OU6 Supplemental Standards Location:  There has 

been no documentation as to the alleged removal or removals at 2301 15th Street.  
Until this area has been documented as clean, it will be presumed that the site 
remains as shown in the figures in this Five-Year Review.  Current zoning of this 
site is now mixed residential commercial and no longer commercial/industrial.   
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Recommendations and Follow-up Actions: 
 
With EPA and CDPHE oversight, the corresponding recommendations/follow-up actions are as 
follows: 

 
Recommendations and Follow-Up Actions 

Affects 
Protectiveness 

(Y/N) 

Issue Recommendation and Follow-up Action Party 
Responsible 

Milestone 
Date 

Current Future 
Lack of ICs at 
various 
properties 

A meaningful system of IC’s needs to be 
implemented.  This includes the following properties 
and OU’s:  OU2 (1100 Umatilla Street; along the 
Burlington Northern Railroad ROW immediately east 
of 1100 Umatilla Street; alley between Yuma Street 
and Umatilla Street in the City and County of Denver 
Right-of-Way (ROW); OU3 (South Jason Street, 
around the Packaging Corporation of America 
building, and along South Platte River Drive; and 
OU6 (2301 East 15th Street).   
 
The City and County of Denver is currently 
negotiating a consent decree with the United States 
(Case Number 97-D-1611).  If this is successfully 
completed, Denver will agree to implement 
management plans for radium contaminated soils 
remaining in place in Denver’s rights-of-way and to 
continue to enforce Denver’s zoning ordinance and its 
radium fee ordinance as institutional controls at 
private properties where radium contaminated soils 
remain in place where Supplemental Standards were 
applied.  This implementation will resolve the 
deficiency associated with lack of IC’s.   
 
 

EPA and 
CDPHE 

12/2004 Y Y 

GIS database 
System for IC 
Overlay 

A GIS database system is currently being prepared by 
EPA that will document pertinent features of the 
Denver Radium Site.  This GIS database will provide 
locations of waste left in place, remediation features 
and monitoring points.  Further, this will also provide 
locations of monitoring points and buildings located 
within OU boundaries.  This will aid in Operations 
and Maintenance (O&M) with respect to IC’s at the 
Denver Radium Site.  New figures will be generated 
from this GIS database system and will be provided as 
an addendum to this Five-Year Review. 
 
 
 
 
 
 
 
 
 
 
 

EPA 05/2005 N N 
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Recommendations and Follow-Up Actions 

Affects 
Protectiveness 

(Y/N) 

Issue Recommendation and Follow-up Action Party 
Responsible 

Milestone 
Date 

Current Future 
Risk 
Assessment 

The Risk Assessments for all the Denver Radium 
OU’s where supplemental standards were applied do 
not meet the current ARAR requirements of CRR 
1007 Parts 4.61.3.2 and 4.61.3.3 - Standards for 
Protection Against Radiation.  A reassessment of the 
risks based on the current ARAR standard should be 
completed for implementation of future ICs.  The 
existing source data may be reused, but the EPA, 
CDPHE, and City and County of Denver need to come 
to agreement during a planning meeting on other 
assumptions for these risk calculations.  This affects 
the following OUs: OU2, OU3, OU4, OU6 and OU7. 
 

EPA and 
CDPHE 

12/2004 Y Y 

OU3 Ground 
Water 
Analytical 
Report 

The analytical report needs to be completed and an 
additional round of ground water monitoring should 
be conducted in December 2003 or January 2004.  
This report will be submitted separately and not as 
Addendums to this Five-Year Review.  This report is 
not expected to change the conclusions in this Five-
Year Review. 
 

CDPHE 03/2004 N N 

OU8 Ground 
Water 
Investigation 
 

Ground water monitoring at OU8 is ongoing and 
needs to continue or be finalized.   

EPA 12/2005 Y Y 

OU9 Ground 
Water 
Analytical 
Report 

CDPHE needs to complete the analytical report for 
OU 9B (ROBCO) Annual Ground water monitoring.  
This report will be submitted separately and not as 
Addendums to this Five-Year Review.  This report is 
not expected to change the conclusions in this Five-
Year Review. 
 

CDPHE 03/2004 N N 

OU9B Ground 
Water 
Monitoring 
Frequency 

CDPHE recommends, based on the trends shown in 
ground water data at OU9B, that the frequency be 
reduced from annual to bi-annual until the t ime of the 
next Five-Year Review when it will be reassessed. 
 
 

CDPHE 
and EPA 

03/2004 N N 

Undocumented 
removal action 
at OU6 - 2301 
15th Street 

There has been no documentation as to the alleged 
removal or removals at 2301 15th Street.  Until this 
area has been documented as clean, it will be 
presumed that the site remains as shown in the figures 
in this Five-Year Review.  A complete file search and 
interviews of participants in this removal action 
(property owner, environmental consultant, City and 
County of Denver, CDPHE and EPA) should be 
conducted as part of this documentation.  If no files 
are recovered, then based on interviews, a gamma 
survey should be conducted at this one location to re-
document current site conditions. 
 

CDPHE 05/2004 Y Y 
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Protectiveness Statement(s): 
 

The protectiveness of the remedies at the following OU’s cannot be determined because the 
dose exposure limit used in the original Risk Assessment does not meet the current ARAR 
of CRR 1007 4.61.3.2 – 4.61.3.3 and because of a lack of IC’s at the following OU’s:  OU2 
(1100 Umatilla Street; along the Burlington Northern Railroad ROW immediately east of 
1100 Umatilla Street; and the alley between Yuma Street and Umatilla Street in the City 
and County of Denver ROW); OU3 (South Jason Street, around the Packaging Corporation 
of America building, and along South Platte River Drive); and OU6 (2301 East 15th Street).   
IC’s are currently being discussed between the CDPHE and the City and County of Denver.  
A reevaluation of the dose limit exposures along with site specific data needs to be 
determined to assess the protectiveness of this remedy.   
 
Because remedial action is ongoing at OU8 (Shattuck), the protectiveness will be 
determined once the remedy is completed and operational.   
 
The protectiveness of the remedies at the following OU’s cannot be determined because the 
dose exposure limit used in the original Risk Assessment does not meet the current ARAR 
of CRR 1007 4.61.3.2 – 4.61.3.3.  Even though there are enforceable IC’s in place at these 
OU’s, changes in the Risk Assessment methodologies and current dose exposure limit 
levels do not meet the current ARAR of CRR 1007 4.61.3.2 – 4.61.3.3:  OU4 and OU7.  A 
reevaluation of the dose limit exposures along with site specific data needs to be determined 
to assess the protectiveness of this remedy.   
 
The remedy for the following OU’s is protective of human health and the environment 
because immediate threats have been addressed and the remedy is in operation as required 
by the applicable ROD’s and ESD’s (where applicable):  OU1, OU5, OU9A, OU9B, OU10, 
and OU11.   
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1.0 INTRODUCTION  
 
This five-year review report summarizes the status of actions taken pursuant to the Superfund 
Records of Decision (RODs) for the Denver Radium Site located in Denver County, Colorado.  
This five-year review is a statutory review required of the Denver Radium site under the 
Comprehensive Environmental Response, Compensation Liability Act (CERCLA) and the National 
Contingency Plan for Oil and Hazardous Substances (NCP).  The purpose of the review is to 
determine whether remedial response actions are protective of human health and the environment 
and to recommend ways to attain or maintain that protection.  In accordance with the 
Comprehensive Five-Year Review Guidance, EPA 540-R-01-007, June 2001 (The Guidance) this 
five-year review does not reconsider decisions made during the remedy selection process but 
evaluates the implementation and performance of the selected remedies.  The State of Colorado 
Department of Public Health and Environment (CDPHE) conducted this review.   
 
This five-year review is a combination of Type 1 and Type 1a reviews.  Type 1 reviews are 
performed for sites where the remedial actions have been completed, while the abbreviated Type 1a 
reviews are performed for sites where remedial actions are ongoing, as described by OSWER 
Directive 9355.7-03B-P.  The Denver Radium site includes both ongoing and completed remedial 
actions. 
 
This is the second Five-Year Review completed for the Denver Radium site.  Additionally, there 
was a Five-Year Review completed specifically for OU8 Shattuck in 1999.  In keeping with the 
requirements of CERCLA 121 (c) and the NCP, the subsequent five-year review triggers from the 
signature date of the previous five-year review.  The first Denver Radium five-year review was 
completed in 1994.  A second Five-Year review was submitted as draft on November 20, 1998, but 
it was never finalized due to unresolved comments between the EPA and the City and County of 
Denver.     
 
The CDPHE Community Involvement Program is committed to promoting communication 
between citizens and CDPHE.  The Community Involvement Plan (CIP) Update (Appendix A) 
describes the community involvement and public participation program developed for the Denver 
Radium Superfund Site (Denver Radium) in Denver, Colorado.  This CIP Update was developed in 
coordination with the US Environmental Protection Agency (EPA) and updates the previous CIP, 
dated September 1989.  Community involvement activities for Operable Unit 8 (Shattuck) are 
currently carried out by the EPA.  Shattuck is not included in this CIP Update, however it was 
addressed separately in a CIP Update that was completed by the EPA in April 2002. 
 
The results of this second five-year review indicate that the immediate and long-term health and 
environmental risks at some operable units are operating as expected and are protective while other 
operable units are not complete and the protectiveness of the remedies cannot be determined.  Since 
hazardous substances, pollutants, or contaminants remain at the Site, another five-year review will 
be required in September 2008. 
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2.0 SITE BACKGROUND  
 
The Denver Radium Superfund Site consists of over 65 properties throughout Denver, Colorado.  
These properties were contaminated by radioactive residues derived from the processing of radium 
in the early 1900s (Figure 1). The site was added to the Superfund National Priorities List (NPL) in 
September 1983. The properties were divided into eleven OUs, based on their location, to simplify 
the cleanup process.  
 
Nine (9) RODS were written to document the remedial actions at the eleven Operable Units. These 
RODs are:  
 
March 1986         Record of Decision     OU 73  
September 1986     Record of Decision     OU 43 and 53  
June 1987          Record of Decision     OU 10  
September 1987     Record of Decision     OU 1 
September 1987     Record of Decision     OU 33  
September 1987     Record of Decision     OU 63, 91, 3 & 113  
September 1987      Record of Decision     OU 23 (11th & Umatilla)  
December 1991       Record of Decision     OU 91(ROBCO Metals)  
January 1992  Record of Decision     OU 82 (Shattuck) 
 
Note1: There are two Operable Units that were labeled 9. One is located on E. Colfax Avenue  
(OU9A) and is discussed as part of the "Open Space" properties (OU 6, 9, 11). The other is located 
on South Santa Fe Drive and includes the metals contamination discovered at the ROBCO site (OU 
9B) along with OU 4 (ROBCO radioactive materials).  
Note2: A ROD amendment was issued for in June 2000 for OU8 Shattuck.   
Note3: An Explanation of Significant Difference (ESD) was issued at the following OU’s that 
documented changes made to the selected remedy during the remedial implementation as defined in 
the ROD.  
 
EPA and the State of Colorado entered into a State Superfund Contract (SSC) for remedial action at 
the Denver Radium NPL site on May 1, 1988.  
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3.0 REGULATORY COMPLIANCE  
 
Consistent with Section 121(c) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), as amended, and Section 300.430(f) of the National Contingency Plan 
(NCP), EPA is performing the Five-Year Review for the Denver Radium Site (EPA, 1991). EPA 
determined the level of review based on site-specific considerations including the nature of the 
response action, the status of the onsite response activities, proximity to populated areas and 
sensitive environments and the interval since the last review was conducted. In most cases, EPA 
performs a Level I analysis for the Five-Year Review.  A Level I analysis was previously 
performed for the Denver Radium Site. The components of a Level I Five-Year Review, as 
suggested by EPA guidance (EPA, 1991; EPA, 1994a), include:  
 

• Review of documented operation and maintenance of the site. 
• Performance of a site visit; 
• Limited analysis of site conditions;  
• Review of the administrative record; and 
• Review Federal and State environmental laws cited in the RODs to determine if they 

remain applicable or relevant and appropriate.  
 

3.1 Statutory Review  
 

A statutory five-year review is required at any site where unlimited use and unrestricted 
exposure, based on ROD cleanup levels, have not been attained (EPA, 1991). A Five-Year 
Review is required no less than every five years after initiation of the selected remedial 
action.  EPA prepared a Five-Year Review for the Denver Radium Site in 1994 and 
completed draft review in 1998.  EPA conducted a five-year review of OU8 Shattuck in 
1999.  Future Five-Year Review will be prepared by EPA or upon designation, by the 
CDPHE.  EPA may prepare a five-year review addendum for Denver Radium OU8 
depending on the results of the independent review board. Reviews entail a site visit to 
review the status of the implemented remedy and to determine its protectiveness of human 
health and the environment. This document presents the results of the 2003 review.  

 
3.2 ARARS  

 
As part of the Five-Year Review, ARAR’s were reviewed.  The primary purpose of this 
review was to determine if any newly promulgated or modified requirements of federal or 
state environmental laws have significantly changed the protectiveness of the remedies 
implemented at the site.  The ARARs reviewed were those included in the Site’s original 
decision documents.   

 
Overall, the review indicates one substantive change to the regulations that would affect the 
remedy and its protectiveness.  A change in the Colorado Rules and Regulations Pertaining 
to Radiation Control (CRR 1007 Part 4.61.3.2 through 4.61.3.3) for dose exposure limits are 
lower than when assessed during the original Risk Assessment was conducted.  This is 
discussed at greater length in Section 5.0 “Assessment” on an OU by OU basis.   
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ARAR’s pertaining to drinking water MCL’s have been exceeded in the limited ground 
water monitoring conducted at OU3, OU4, and OU8.  While MCL’s have been exceeded in 
some ground water samples collected, future ground water characterization reports will be 
used during evaluation of future Five-Year Reviews.   
 
EPA, CDPHE and the City and County of Denver will continue to monitor this site and any 
future changes or modifications in ARARs will be reported in the next Five-Year Review.    

 
Existing RODs, ESD’s, Supplemental Standards Reports, and Closure Reports for each 
Denver Radium Site Operable Unit were reviewed for this Level I Five-Year Review.  
Based on this review, each Denver Radium Site OU does not meet current ARARS.  

 
4.0 REMEDIAL ACTIONS 

 
4.1 Operable Unit 1 
 

4.1.1 Location  
 

OU1 is an 8-acre block bounded by Quivas Street to the east, Shoshone Street to the 
west, and West 12th Avenue to the north.  Denver Radium OU1 includes the 
following properties in Denver, Colorado:  

 
Table 1 

Operable Unit 1 Properties 
Operable Unit Property Name at Time 

of ROD 
Address 

OU1 B & C Metals 1623 – 1625 West 12th Avenue 
OU1 Erickson Monuments 1241 – 1245 Quivas Street 
OU1 Materials Handling Inc. 1740 West 13th Avenue 
OU1 Rudd 1223 – 1229 Quivas Street 
OU1 City and County of 

Denver Alley/Driveway 
East of B & C, between 12th 
Avenue and Erickson 
Monuments 

 
4.1.2 History  

 
Contamination at OU1 is resultant from a radium, vanadium, and uranium 
processing facility at 1201 Quivas Street owned by the Pittsburgh Radium Company 
(PRC) from 1925 until 1926.  The Radium Ores Company, which was associated 
with PRC, operated the facility until approximately 1927.  Approximately 120 tons 
of carnotite and 500 tons of vanadium were expected to have been processed 
monthly.   

 
4.1.3 Remedial Objectives  

 
In the ROD, dated September 1987, EPA selected excavation and offsite disposal as 
the remedy for OU1. The objectives of this remedy were to prevent: radiation 
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exposure due to inhalation of radon gas and its daughter products; radiation 
exposure due to inhalation and ingestion of long- lived radionuclides; and direct 
exposure to gamma radiation.  

 
At the time the ROD was signed, there were no disposal facilities in the nation that 
accepted radium waste. For this reason, the ROD included temporary onsite storage 
of the contaminated material. However, onsite temporary storage was not required 
since a permanent disposal facility opened before excavation began. The excavated 
material was shipped by rail to Envirocare of Utah, Inc., a disposal facility in Tooele 
County, Utah.  

 
4.1.4 Summary of Remedial Action  

 
Remediation activities at OU1 were conducted in three phases (A, B, and C to 
facilitate construction and to accommodate the various business activities in the unit. 
Construction began on October 2,1989 and concluded on July 18, 1991. The 
quantity of material removed during remediation was 32,665 tons. 
 
At OU1, Phase A remediation activities involved the areas to the south and west of 
the Materials Handling building. Phase B remediation activities involved the 
Materials Handling Building in the northwest portion of the unit.  Following 
removal of contaminated soil, a new building was constructed 

 
During Phases B and C, several areas on the unit required additional assessment or 
the use of area averaging calculations. Seven additional deposits of contamination at 
OU1 were left in place because levels of contamination met the standards when 
averaged over a 1002 meter area.   
 

Table 2 
Materials Left in Place as Averaged Areas – OU1 

Site 
Location 

Figure/ 
Area ID/Phase 

Square 
Feet 

Averaged 
Concentration  

Comments 

OU1 - 
Materials 
Handling 

Figure 2,  
Area A/Phase B 

60 6.8 pCi/g Adjacent to and beneath 
foundation of Materials 
Handling Building 

OU1 -
Materials 
Handling 

Figure 2,  
Area B/Phase B 

27 5.6 pCi/g Adjacent to and beneath 
foundation of Materials 
Handling Building 

OU1 -
Materials 
Handling 

Figure 2,  
Area E/Phase B 
 

150 7.7 pCi/g Adjacent to and beneath 
foundation of Materials 
Handling Building 

OU1 - 
Erickson 
Monuments 

Figure 2,  
Area A/Phase C 

193.5 12.0 pCi/g Beneath restrooms and front 
office at Erickson 
Monuments 

OU1 - Rudd 
Investments 

Figure 2,  
Area B, Phase C  

430.5 15.0 pCi/g Under attached shed north 
of Rudd Investments 
Building 
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Table 2 
Materials Left in Place as Averaged Areas – OU1 

Site 
Location 

Figure/ 
Area ID/Phase 

Square 
Feet 

Averaged 
Concentration  

Comments 

OU1 – B&C 
Metals  
 
 

Figure 2,  
Area D1, Phase C 

305 9.3 pCi/g Underneath B&C Metals 
Building 

OU1 – B&C 
Metals 

Figure 2,  
Area D1, Phase C 

370 8.0 pCi/g Underneath B&C Metals 
Building 

 
 

4.1.5 Site Visit  
 

A site visit was performed in August 2003.  All properties at OU1 remain under 
commercial or industrial use.   
 
4.1.6 Recommendations  

 
All ROD requirements were met and all contamination was removed from OU 1 and 
the remedy is protective of human health and the environment (Figure 2). The 
properties included at OU1 are available for unlimited use and unrestricted access.  
These properties are recommended for deletion from the Denver Radium Site and 
the NPL.  The locations where materials were left in place where area averaging was 
applied are released for unrestricted use.   

 
4.2 Operable Unit 2 
 

4.2.1 Location  
 

Denver Radium OU2 includes the following properties located near 11th Avenue and 
Umatilla Street in Denver, Colorado:  

 
Table 3 

Operable Unit 2 Properties 
Operable Unit Property Name at Time of ROD Address 

OU2 DuWald Steel 1100 Umatilla Street 
OU2 Rocky Mountain Research Corporation 1020 and 1030 Yuma Street 
OU2 G&K Services 999 Vallejo Street 
OU2 Jenkins Property 2191 West 10th Avenue 
OU2 Staab Property 2121 West 10th Avenue 
OU2 Air Conditioning, Inc. 

 
1001 South Tejon Street 

OU2 Colorado Department of Transportation 
Jerome Maintenance Yard 

2300 West 11th Avenue 

OU2 Burlington Northern Railroad Between 10th and 11th Avenues 
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Table 3 
Operable Unit 2 Properties 

Operable Unit Property Name at Time of ROD Address 
OU2 Flame Spray, Inc 1900 West 12th Avenue 
OU2 Alpha Omega Electronics 1010 Yuma Street 
OU2 Capital Management Realty 1050 Yuma Street 
OU2 Denver Water Board  1600 West 12th Avenue 

 
4.2.2 History  

 
The contamination at OU2 is the result of radium processing activities by the 
Schlesinger Radium Company which began operations in 1914 where the DuWald 
Steel Corporation is currently located (1100 Umatilla Street).  In 1917, Schlesinger 
Radium Company became the Radium Company of Colorado (RCC), which 
reportedly processed between 1,000 and 1,200 tons of radium ore per year. RCC 
ceased operations at OU2 in 1924.  Complex Ore Recovery Company occupied OU2 
until 1928.  It is not known whether that company also processed radium ore.  
Rocky Mountain Research Corporation received a license from the U.S. Atomic 
Energy Commission in 1955 to process uranium ore and occupied a building in OU2 
until about 1991. Since 1914, a total of 38 companies have operated within the 
operable unit.  OU2, as originally designated, included only the DuWald Steel 
Corporation and Rocky Mountain Research Corporation properties.  The other 
properties listed in Table 3 were included as subsequent investigations revealed 
additional contamination (Figures 3, 4, 5, 6 and 7). 

 
4.2.3 Remedial Objectives  

 
In the ROD, dated September 1987, EPA selected excavation and offsite disposal as 
the remedy for OU2. The objectives of this remedy were to prevent: radiation 
exposure due to inhalation of radon gas and its daughter products; radiation 
exposure due to inhalation and ingestion of long- lived radionuclides; and direct 
exposure to gamma radiation.  

 
At the time the ROD was signed, there were no disposal facilities in the nation that 
accepted radium waste. For this reason, the ROD included temporary onsite storage 
of the contaminated material. However, onsite temporary storage was not required 
since a permanent disposal facility opened before excavation began. The excavated 
material was shipped by rail to Envirocare of Utah, Inc., a disposal facility in Tooele 
County, Utah.  

 
4.2.4 Summary of Remedial Action  

 
Remedial actions at OU2 began in August 1990 and were completed in August 
1993. A phased approach to the cleanup allowed onsite businesses to maintain 
operations throughout the excavation and shipment of 92,731 tons of contaminated 
soils from OU2.  Activities included:  
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• Excavation of radium contaminated soils in open areas; 
• Analysis of the contaminated materials for disposal to ensure compliance with 

transportation and disposal regulations; 
• Shipment of contaminated materials to the permanent offsite disposal facility; 

and 
• Confirmation sampling of excavated area.  
 
A total of 1,359 tons of radiologically contaminated soil were excavated and 
disposed offsite during Phase A.  In Phase B, a total of 3,622 tons of contamination 
was removed.  For Phase C, both radiologic and heavy metal (lead) contamination 
were found on the 1100 Umatilla Street property.  A total of 14,211 tons of 
radiologic and commingled material was excavated and shipped offsite.  The 
commingled material was stabilized by solidification prior to offsite disposal. 
During Phase D, a total of 73,606 tons of radiologically contaminated soil was 
disposed offsite. In a separate removal action conducted in 1993, a total of 933 tons 
of lead-contaminated soils from the 1100 Umatilla Street property were treated and 
shipped to Weld County (Subtitle D) Landfill in Erie, Colorado.  

 
EPA issued an ESD for OU2 in September 1993.  The ESD presents the changes 
that were made to the remedy selected for OU2; briefly, the differences were: 
  
• A greater volume of radium-contaminated soil was excavated and removed. 
• Relatively small amounts of radium contamination were left on the 1100 

Umatilla Street property.  
• There was no temporary onsite storage.  
• Soils containing commingled radium and lead were solidified in a cement matrix 

prior to shipment to a permanent, offsite disposal facility.  
 

A Supplemental Standards Report was prepared in May 1994 to document that 
11,060 cubic yards of radiological contaminated soil were left in place on the 
Burlington Northern Railroad property and the 1100 Umatilla Street property at 
OU2.  The location of this contamination is shown on Figures 4 and 5. IC’s at these 
properties are not in place and O&M Plans for OU2 have never been prepared.  The 
current owner of the 1100 Umatilla Street property has prepared an O&M Plan fo r 
the property.  The plan is currently in review for inclusion in an Environmental 
Covenant for this property.  This covenant would provide an enforceable IC on the 
property. 
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Seven additional deposits of contamination at OU2 were left in place because levels 
of contamination met the standards when averaged over a 1002 meter area.   
 

Table 4 
Materials Left in Place as Averaged Areas – OU2 

Site 
Location 

Figure/ 
Area ID 

Square 
Feet 

Averaged 
Concentration  

Comments 

CDOT Figure 3, 
Area AA 

120 9.6 pCi/g Beneath a floor slab of CDOT 
Building 

CDOT Figure 3, 
Area AB 

70 8.9 pCi/g Around a telephone line at CDOT 

CDOT Figure 3, 
Area AD 
 

75 16.3 pCi/g Around a telephone line at CDOT 

Jenkins 
Property 

Figure 5, 
Area DT 

210 14.2 pCi/g 10 feet deep/along a building 
foundation 

Staab 
Property 

Figure 5, 
Area ED 

470 13.5 pCi/g 8 feet deep with difficult access 

Air 
Conditioning, 
Inc. 

Figure 5, 
Area EE 

187 8.8 pCi/g Difficult access 

G&K 
Services 

Figure 6, 
Area EF 

408 12.5 pCi/g 8 feet deep with difficult access 

 

4.2.5 Site Visit  
 

A site visit was performed in August 2003.  All properties at OU2 remain under 
commercial or industrial use.   
 
4.2.6 Recommendations  

 
Locations where contamination was removed are released for unrestricted use and 
have no requirements for Operation and Maintenance.  The remedy is protective of 
human health and the environment at these locations.  This includes the following 
properties or portions of the following properties:  1020-1030 Yuma Street (Rocky 
Mountain Research), 999 Vallejo Street (G&K Services), 2191 West 10th Avenue 
(Jenkins Property), 2121 West 10th Avenue (Staab Building), 1001 Tejon Street (Air 
Conditioning Inc.), 2300 West 11th Avenue (Jerome Maintenance Yard), 1900 West 
12th Avenue (Flame Spray Inc.), 1010 Yuma Street (Alpha Omega), and 1050 Yuma 
Street (CMR).  These properties are recommended for deletion from the Denver 
Radium Site and the NPL.   
 
The locations where materials were left in place where area averaging was applied 
are released for unrestricted use.   
 
O&M at OU2 is, by statute, the responsibility of the State of Colorado and is 
required at the following properties:  1100 Umatilla Street; along the Burlington 
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Northern Railroad ROW immediately east of 1100 Umatilla Street; and alley 
between Yuma Street and Umatilla Street in the City and County of Denver ROW.   
 
The dose exposure limits need to be reviewed for this OU as part of the Risk 
Assessment review that is recommended by this Five-Year Review.   
 
During the site visit at the 1100 Umatilla Property, no evidence of recent sub-surface 
construction activities was observed. Contractors for the site owner were preparing 
the site for construction of a new concrete site pad and water lines for hydrants on 
site.  While no construction activities were observed during the site visit in areas 
where supplemental standards have been applied, work was proposed in areas where 
contamination is present.   
 
The current owner of the 1100 Umatilla Street property has prepared an O&M Plan 
for the 1100 Umatilla Street Property and is currently in review for inclusion in an 
Environmental Covenant for this property.  The remedy at 1100 Umatilla Street 
currently is not protective of human health and the environment, due to the lack of 
an enforceable Institutional Control.  An enforceable IC could include either an 
Environmental Covenant or licensing of stored radioactive materials. 
 
The City and County of Denver is currently negotiating a consent decree with the 
United States (Case Number 97-D-1611).  If this is successfully completed, Denver 
will agree to implement management plans for radium contaminated soils remaining 
in place in Denver’s rights-of-way and to continue to enforce Denver’s zoning 
ordinance and its radium fee ordinance as institutional controls at private properties 
where radium contaminated soils remain in place where Supplemental Standards 
were applied.  This would provide for an adequate IC at this OU if implemented. 
  

4.3 Operable Unit 3  
 

4.3.1 Location  
 

OU3 covers approximately 15 acres and encompasses several properties in the area 
of West Louisiana Avenue, South Jason Street and South Platte River Drive (Figures 
8 and 9). It consists of property owned by Creative Illumination, Inc.; the building 
owned by Packaging Corporation of America, the former Titan Labels Building 
(now Kwan Sang Noodle Co.) and several buildings east of South Jason Street. Two 
other properties owned by GT Car Shop and Aspen Design & Manufacturing were 
added to the operable unit and were included in the remediation process.  
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Table 5 

Operable Unit 3 Properties 
Operable Unit Property Name at Time of 

ROD 
Address 

OU3 Creative Illumination Inc. 1298 South Kalamath Street 
OU3 Packaging Corp of 

America 
1377 South Jason Street 

OU3 Central and Sierra Railroad 
ROW 

Between West Louisiana and 
West Florida Streets 

OU3 GT Car Shop / Aspen 
Design and Manufacturing 

1235 South Jason Street 

OU3 Kwan Sang Noodle 
Company, formerly Titan 
Labels 

1140 W Louisiana Ave 

OU3 various offices 1300 South Jason Street 
 

4.3.2 History  
 

The OU3 properties were added to the NPL as part of the Denver Radium Site in 
September 1983. It is believed that the vacant lot, located at 1000 South Louisiana 
and owned by Packaging Corporation of America, may have been the site of a 
smelter that operated in the late 19th century. This smelter may have been turned 
into a radium-processing facility in the early 20th century. The Chemical Products 
Company, which occupied portions of OU3 between 1918 and 1921, separated 
radium and vanadium from uranium ores for the National Radium Institute. Most of 
the buildings associated with radium processing were demolished prior to 1970. The 
exception was a brick building located at 1298 South Kalamath Street, which was 
purchased by Creative Illumination, Inc. and used for light- fixture fabrication. The 
Creative Illumination, Inc. building was demolished during remediation activities.  

 
4.3.3 Remedial Objectives  

 
In the ROD, dated September 1987, EPA selected excavation and offsite disposal as 
the remedy for OU3. The objectives of this remedy were to prevent:  radiation 
exposure due to inhalation of radon gas and its daughter products; radiation 
exposure due to inhalation and ingestion of long- lived radionuclides; and direct 
exposure to gamma radiation.  

 
At the time the ROD was signed, there were no disposal facilities in the nation that 
accepted radium waste.  For this reason, the ROD included temporary onsite storage 
of the contaminated material. However, onsite temporary storage was not required 
since a permanent disposal facility opened before excavation began. The excavated 
material was shipped by rail to Envirocare of Utah, Inc., a disposal facility in Tooele 
County, Utah.  
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4.3.4 Summary of Remedial Action  
 

Remedial actions at OU3 began in August 1989 and were completed in September 
1991.  A phased approach to the cleanup allowed onsite businesses to maintain 
operations throughout the excavation and shipment of 63,672 tons of contaminated 
material from OU3.  Activities included:   

 
• Excavation of radium contaminated soils in open areas; 
• Demolition of certain radium-contaminated buildings; 
• Analysis of the contaminated materials to be disposed to ensure compliance with 

transportation and disposal regulations; 
• Shipment of contaminated materials to the permanent offsite disposal facility; 

and 
• Confirmation sampling of excavated area.  

 
During Phase A, the Creative Illumination building was demolished and 3,657 tons 
of radium-contaminated materials were excavated and removed from this location. 
A total of 32,389 tons of radium-contaminated soils were excavated and removed 
from the Packaging Corporation of America (PCA) property and a vacant lot owned 
by PCA located at 1000 West Louisiana during Phase B. Phase C activities included 
the excavation and offsite disposal of 27,626 tons of radiologically contaminated 
soil. Remediation of OU3 was completed during Phase D when 50 tons of 
radiologically contaminated soils were excavated from the GT Car Shop and Aspen 
Design and Manufacturing properties for offsite disposal.  

 
The remedy, as implemented, differed in several respects from the remedy chosen in 
the 1987 ROD.  An ESD for OU3 was issued in December 1993. The ESD presents 
the changes that were made to the remedy selected for OU3; briefly, the differences 
were:  
• No temporary storage prior to removal and shipment of contaminated material to 

the permanent offsite disposal facility. 
• Over 52,000 cubic yards of contaminated soil were excavated and the area of 

contamination was extended east of South Jason Street. 
• As part of the remediation, the Creative Illumination building was demolished, 

contaminated material was removed, and the contaminated materials were 
shipped to the offsite repository. 

• There was no excavation of contaminated soils below ground water, near water 
lines, or under South Jason Street, Platte River Drive and the Packaging 
Corporation of America building.  

 
A Supplemental Standards Report was prepared in June 1995 to document the 5,868 
cubic yards of radiological contaminated soil that remain onsite under South Jason 
Street, around the Packaging Corporation of America building, and along South 
Platte River Drive at OU3. The location of this contamination is shown on Figures 8 
and 9.   
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During the summer of 1999, Metro Wastewater rehabilitated a sewer line under 
West Louisiana Street.  This sewer line rehabilitation was completed under a 
CDPHE and City and County of Denver approved Soils Management Plan.  The 
sewer was installed by digging two holes on opposite sides of the presumed 
contamination.  Then a tunnel-boring device was used to bore underneath the 
location of presumed contamination, pulling the new sewer line as it progressed 
underneath West Louisiana Street.  All soils were segregated, containerized and 
characterized and managed under the Soils Management Plan.   

 
Previous sampling conducted in 2001 in the area of OU3 identified a monitoring well 
at Hospital Shared Services (HSS) with elevated levels of gross alpha and gross beta.  
This has sparked concern as to the source of this contamination.  Theories exist that 
this contamination may originate from OU3, OU8, or a potential new source of 
contamination.  In July 2003, SM Stoller, under contract from the EPA and CDPHE, 
installed and developed five new ground water monitoring wells surrounding the OU3 
site.  These wells along with the one existing well located at the Hospital Shared 
Services site were in-turn sampled by CDPHE On July 15-17, 2003.  Analytical 
results revealed significantly lower concentrations of contaminants in this HSS well as 
compared to the December 2001 results.  Preliminary review of the samples collected 
in July 2003 indicate that while MCL’s for gross alpha and gross beta are exceeded 
in well OU3-GW5 (located within supplemental standards waste left in place) and 
the well immediately downgradient of that location (OU3-GW4), this contamination 
just exceeds drinking water MCL’s.  Sample results are shown in Table 7 and 
locations are shown on Figure 25.     
 
Five additional areas of contamination at OU3 were left in place because levels of 
contamination met the standards when averaged over a 1002 meter area.   
 

Table 6 
Materials Left in Place as Averaged Areas – OU3 

Site Location Figure/ 
Area ID 

Square 
Feet 

Averaged 
Concentration  

Comments 

East of South Jason Figure 8, 
Area A 

25 5.0 pCi/g At base of mature trees – Denver 
ROW 

East of South Jason Figure 8, 
Area B 

24 5.0 pCi/g At base of mature trees – Denver 
ROW 

Kwan Sang  Figure 8, 
Area C 

105 10.9 pCi/g Along underground utility lines 
along West Louisiana Avenue 

North of Harbert 
Castings building 

Figure 9, 
Area D 

506 13.8 pCi/g Along foundation of building 

Alley east of 
Creative 
Illumination, Inc. 

Figure 8, 
Area E 

509 10.3 pCi/g Location of power pole in alley – 
Denver ROW 
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Table 7 
Ground Water Analytical Results 

All concentrations are in µg/L for Dissolved Metals and pCi/L for Radionuclides 
Please refer to Figure 25 for Sample Locations  

Date 
Collected 

 7/15/03 12/6/01 7/15/03 7/17/03 7/16/03 7/16/03 7/16/03 7/16/03 

Location 
Analyte 

DW 
MCL 

HSS-GW1 HSS-MW4 HSS-MW4 OU3-GW2 OU3-GW3 OU3-GW4 OU3-GW5 OU3-GW6 

Gross Alpha1 15 <4 297 ± 45 <4 7 <7 17 42 5 
Gross Beta1 50 11 215 ± 32 20 11 <9 14 33 8 
Uranium 30 1 22.6 1 17 <1 36 84 12 
Arsenic 50.0 2.62 <10 1.8 1.77 0.549 0.882 1.37 1.49 
Barium 1000 207 270 291 34.0 123 53.0 82.2 75.7 
Cadmium 5.0 <0.2 <5.0 <0.2 <0.2 <0.2 <0.2 <0.2 0.206 
Chromium 50 4.47 <10.0 4.34 4.33 5.26 4.57 4.67 3.22 
Copper 1000 0.627 <10.0 0.695 1.96 0.501 1.76 2.76 7.8 
Iron 300 3650 5300 4470 <50.0 7170 <50.0 <50.0 <50.0 
Lead 50 0.133 <3.0 <0.1 0.146 <0.1 <0.1 <0.1 <0.1 
Manganese 50 1330 2500 2060 1150 3210 12.6 777 785 
Molybdenum2 100 13.9 15.0 10.4 46.1 0.89 1.7 38.8 44.4 
Selenium 50 1.4 <5.0 1.62 1.87 2.01 16.0 27.2 2.02 
Zinc 5000 1.88 <20.0 2.13 12.5 1.31 1.5 5.14 3.97 

 
1. Units are in pCi/l 
2. Since there is no DW MCL molybdenum, this value is based on an existing ARAR at OU8    
 

                         
   

Shaded cell signifies an Exceedance of a State MCL or equivalent 
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4.3.5 Site Visit  
 

A site visit was conducted in August 2003. New property owners currently own 
portions of the site. New construction (post 1993) has taken place at 1000 West 
Louisiana Street and 1298 South Kalamath Street.  
 
One utility repair activity was conducted in the ROW in 2003 where supplemental 
standards have been applied.  The City and County of Denver Department of 
Environmental Health managed all materials properly under the OU7 Soils 
Management Plan.   

 
4.3.6 Recommendations  

 
While a brief summary of this data has been included in this Five-Year Review, the 
analytical report needs to be completed and an additional round of ground water 
monitoring should be completed in December 2003 or January 2004 to check for 
seasonal fluctuations from the South Platte River.  The potential exists that the South 
Platte River is a loosing water body during high flows (July) thus potentially 
diluting the potential for contamination and a gaining water body during low flow 
(December) removing the potential for contaminant dilution.  An additional round of 
ground water monitoring should be completed in December 2003 or January 2004 
during low flow of the South Platte River.   
 
Locations where contamination was removed are released for unrestricted use and 
have no requirements for Operation and Maintenance.  At these locations, the 
remedy is protective of human health and the environment.  This includes the 
following properties or portions of the following properties: 1298 South Kalamath 
Street (Creative Illumination Inc.); 1235 South Jason Street (GT Car Shop and 
Aspen Design and Manufacturing); 1140 West Louisiana Street (Kwan Sang Noodle 
Company); and 1300 South Jason Street (various offices).  These properties are 
recommended for deletion from the Denver Radium Site and the NPL.   
 
O&M at OU3 is, by statute, the responsibility of the State of Colorado and is 
required at the following properties: South Jason Street, around the Packaging 
Corporation of America building, and along South Platte River Drive.  The remedy 
at these locations currently is not protective of human health and the environment, 
due to the lack of an enforceable Institutional Control.  Additionally, the dose 
exposure limits need to be reviewed for this OU as part of the Risk Assessment 
review that is recommended by this Five-Year Review.   
 
The City and County of Denver is currently negotiating a consent decree with the 
United States (Case Number 97-D-1611).  If this is successfully completed, Denver 
will agree to implement management plans for radium contaminated soils remaining 
in place in Denver’s rights-of-way and to continue to enforce Denver’s zoning 
ordinance and its radium fee ordinance as institutional controls at private properties 
where radium contaminated soils remain in place where Supplemental Standards 
were applied.  This would provide for an adequate IC at this OU if implemented. 
 



Denver Radium Site 
Five-Year Review 

September 2003 

16 

 
The locations where materials were left in place where area averaging was applied 
are released for unrestricted use. 

 
4.4 Operable Units 4 and 5  

 
4.4.1 Location  

 
OUs 4 and 5 is located at 500 South Santa Fe Drive in south-central Denver, 
Colorado (Figure 10) and includes the Robinson Brick Company property (ROBCO 
- OU4) and a railroad ROW owned by the Denver and Rio Grande Western Railroad 
(D&RGW – OU5).  OUs 4 and 5 of the Denver Radium Superfund Site addresses 
radiologic contamination found on the ROBCO and D&RW properties.  Metals 
contamination on the ROBCO property is addressed under Operable Unit 9B 
(ROBCO-Metals) of the Denver Radium Site.  

 
Table 8 

Operable Units 4 and 5 Properties 
Operable Unit Property Name at Time of 

ROD 
Address 

OU4 Robinson Brick Company 500 South Santa Fe Drive 
OU5 Denver and Rio Grande 

Western Railroad ROW 
Immediately East of OU4 

 
4.4.2 History  

 
OU4 (ROBCO) was the site of a radium processing facility established by the 
National Radium Institute (NRI) in 1913.  The NRI facility was created for the 
purpose of developing and demonstrating the commercial feasibility of radium 
extraction techniques.  This facility operated on the site for approximately four years 
and then closed after producing 7.5 grams of radium and successfully demonstrating 
commercially feasible extraction processes.  ROBCO acquired the property in the 
1940s and used it as a brick and tile-manufacturing site until the 1980s.  The radium 
contaminated area of OU5 (D&RGW ROW) covers 1.6 acres.  This property is 
crossed by several rail lines and contains a network of electronic controls to operate 
railway lights and switches.  

 
OUs 4 and 5 properties were added to the NPL as part of the Denver Radium Site in 
September 1983.  

 
4.4.3 Remedial Objectives  

 
EPA selected excavation and offsite disposal as the remedy for this OU in a ROD 
dated September 30, 1988.  The objectives of this remedy were to prevent:  radiation 
exposure due to inhalation of radon gas and its daughter products; radiation 
exposure due to inhalation and ingestion of long- lived radionuclides; and direct 
exposure to gamma radiation.  
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At the time the ROD was signed, there were no disposal facilities in the nation that 
accepted radium waste. For this reason, the ROD included temporary onsite storage 
of the contaminated material. The soils were stockpiled on the ROBCO property 
until a permanent disposal facility became available and a transportation and 
disposal contract was negotiated.  

 
4.4.4 Summary of Remedial Action  

 
Remedial action operations at OUs 4 and 5 included the following: 
• Excavation of radium-contaminated soils;  
• Demolition of certain radium-contaminated buildings; 
• Analysis of the contaminated materials to ensure compliance with transportation 

and disposal regulations; 
• Shipment of contaminated materials to the permanent offsite facility; and 
• Confirmation sampling of excavated area.  

 
Remedial action at OUs 4 and 5 was conducted in phases, beginning in April 1988 
and completed in March 1991.  A total of 57,586 tons of radiologically 
contaminated material was excavated during Phase A of the cleanup.  This material 
was stockpiled onsite temporarily until it could be transported to the offsite disposal 
facility.  Approximately 1,290 tons of soil contaminated with elevated levels of 
Thorium-230 were removed during a later phase of the project.  The stockpiled 
material, as well as an additional 9,677 tons of contaminated material situated 
immediately below the stockpile, were shipped during Phase B of the cleanup.  In 
Phase C, 29,721 tons of radiologically contaminated soils were excavated and 
transported by rail in covered gondola cars to a permanent offsite disposal facility 
operated by Envirocare of Utah, Inc., in Tooele County, Utah.  Of this total, 2,100 
tons were contaminated with metals as well as radioactive material.  

 
The remedy, as implemented, differed in two respects from the remedy chosen in the 
1986 ROD. Those differences were:  
• The volume of contaminated soils increased; and 
• Relatively small volumes of contaminated soils were left in place.  

 
EPA issued an ESD for OUs 4 and 5 in December 1994. The ESD describes in more 
detail the changes that were made to the remedy selected for OUs 4 and 5.  

 
A Supplemental Standards Report, prepared in March 1994, and documented 
radiological contamination that remains onsite at OU4.  The location of this 
contamination is shown in Figure 10.  
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Four additional areas of contamination at OU5 were left in place because levels of 
contamination met the standards when averaged over a 1002 meter area.   
 

Table 9 
Materials Left in Place as Averaged Areas – OU5 

Site Location Figure/ 
Area ID 

Square 
Feet 

Averaged 
Concentration  

Comments 

DRGRR ROW Figure 
10, Area 
E 

20 7.2 pCi/g Adjacent to and beneath rail road 
tracks 

DRGRR ROW Figure 
10, Area 
F 

225 11.8 pCi/g Adjacent to and beneath rail road 
tracks 

DRGRR ROW Figure 
10, Area 
F1 

9 11.8 pCi/g Adjacent to and beneath rail road 
tracks 

DRGRR ROW. Figure 
10, Area 
G 

90 8.7 pCi/g Adjacent to and beneath rail road 
tracks 

 
4.4.5 Site Visit  

 
A site visit was performed in August 2003.  In addition to the Home Depot and 
adjacent parking lot, two commercia l spaces were constructed immediately on the 
site to the north.  These buildings are slab on grade, are not located over any 
materials where supplemental standards were applied, and did not impact any of the 
remedial action conducted at this site.    

 
4.4.6 Recommendations  

 
The remaining radiologically contaminated material at OU4 is addressed under 
Supplemental Standards and is discussed in the Management Plan for OU 9B 
ROBCO Metals. The remedy continues to be protective of human health and the 
environment.  Ground water sampling is performed annually at this site in response 
to the ROD for OU 9B-ROBCO Metals.  The most recent round of ground water 
sampling was conducted on July 10, 2003.  Trends in groundwater show decreasing 
levels of contamination at individual locations over time as well as concentrations 
decreasing with distance, thus indicating attenuation is occurring.  There have been 
no detrimental contaminant concentrations detected in the South Platte River to date.  
A ground water summary report will be submitted by CDPHE in the spring of 2004.   
 
CDPHE recommends, based on the trends shown in ground water data at OU9B, 
that the frequency be reduced from annual to bi-annual until the time of the next 
Five-Year Review when it will be reassessed.    

 
O&M at OU4 is, by statute, the responsibility of the State of Colorado and is 
required at the following properties:  500 South Santa Fe Drive (ROBCO); and the 
Burlington Northern Railroad ROW immediately east of ROBCO (OU4).  OU4 
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currently has an enforceable IC in place under Home Depot.  Home Depot has an 
amended O&M Plan as of August 18, 2003.   
 
All ROD requirements were met and all contamination was removed from OU5 and 
the remedy is protective of human health and the environment (Figure 2). The 
property at OU5 is available for unlimited use and unrestricted access.  This 
property is recommended for deletion from the Denver Radium Site and the NPL.  
The locations where materials were left in place where area averaging was applied 
are released for unrestricted use.   
 
The dose exposure limits need to be reviewed for OU4 as part of the Risk 
Assessment review that is recommended by this Five-Year Review.  Until the dose 
exposure limits are evaluated, the decision cannot be made as to the protectiveness 
of this remedy. 
 
The City and County of Denver is currently negotiating a consent decree with the 
United States (Case Number 97-D-1611).  If this is successfully completed, Denver 
will agree to implement management plans for radium contaminated soils remaining 
in place in Denver’s rights-of-way and to continue to enforce Denver’s zoning 
ordinance and its radium fee ordinance as institutional controls at private properties 
where radium contaminated soils remain in place where Supplemental Standards 
were applied.  This would provide for an adequate IC at these OU’s if implemented. 
 

4.5 Operable Units 6, 9A and 11 
 

4.5.1 Location  
 

OU6, OU9A and OU11 of the Denver Radium Site encompass numerous 
contaminated properties, known as the "Open Space" properties, located throughout 
the Denver metropolitan area (OU6 - Figures 11, 12, 13, 14, and 15; OU9A - Figure 
20; and OU 11 - Figure 24).  These locations are summarized in Section 4.5.6. 

 
Table 10 

Operable Units 6, 9A and 11 Properties 
Operable Unit Property Name at Time of 

ROD 
Address 

OU6 Alley in City and County 
of Denver ROW 

Between Mariposa and Lipan 
Streets and between 5th and 6th 
Avenues 

OU6 Allied (General Chemical) 1271 West Bayaud Avenue 
OU6 Brannan Sand and Gravel 61st Avenue and Clear Creek 
OU6 Central and Sierra Railroad 

ROW / Centennial Tire  
2301 15th Street 

OU6 Denver Water Department 1190 Yuma Street 
OU6 Public Service Company South Pecos Street and West 

Arizona Avenue 
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Table 10 
Operable Units 6, 9A and 11 Properties 

Operable Unit Property Name at Time of 
ROD 

Address 

OU6 Ruby Hill Park Jewell Street and South Platte 
River Drive 

OU9A International House of 
Pancakes and Larry’s 
Trading Post 

2001, 2015, and 2017 East 
Colfax Avenue 

OU11 Thomas 1285 – 1295 South Santa Fe 
Drive 

 
4.5.2 History  

 
Much of the radiological contamination present on the Open Space properties is 
believed to be either the direct result of radium and uranium processing on the 
property or the result of deposition of residual wastes from processing sites.  

 
4.5.3 Remedial Objectives 

 
EPA selected excavation and offsite disposal as the remedy for OU6, OU9A, and 
OU11in a ROD dated September 29, 1987.  The objectives of this remedy were to 
prevent: radiation exposure due to inhalation of radon gas and its daughter products; 
radiation exposure due to inhalation and ingestion of long- lived radionuclides; and 
direct exposure to gamma radiation.  

 
At the time this ROD was issued, a permanent offsite disposal facility was not 
available. Plans for temporary onsite containment and storage were considered. 
These plans for temporary storage were abandoned when a commercial disposal 
facility in Tooele County, Utah was licensed to accept radioactive waste materials.  
Consequently, remedial design at these operable units focused on excavation and 
direct offsite disposal of radiologic waste materials.  

 
4.5.4 Summary of Remedial Action  

 
Remedial action operations at OU6, OU9A, and OU11 included the following: 
 
• Excavation of radium-contaminated soils; 
• The analysis of the contaminated materials to ensure compliance with 

transportation and disposal regulations; 
• Shipment of contaminated materials to the permanent offsite disposal facility; 

and 
• Confirmation sampling of excavated area.  

 
Remediation was conducted in phases to facilitate the cleanup and to accommodate 
the various business activities within these operable units. Remediation began in 
March 1989 and was completed in December 1993.  During the remedial action for 
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OU’s 6, 9A, and 11, 8,336 tons of contaminated soil were excavated and disposed 
offsite.  

 
During Phase A, 118 tons of contaminated soil was excavated from a property at 
South Pecos Street and West Arizona Avenue and disposed offsite. The excavated 
area was backfilled with clean soil and re-vegetated.  Various properties within OUs 
6, 9A and 11 were remediated during Phase B and a total of 5,365 tons of material 
were excavated for offsite disposal.  A total of 2,403 tons of contaminated soil were 
excavated from the Environmental Materials, Inc. (EMI) and Regional 
Transportation District properties.  These soils were transported by rail to the 
permanent disposal facility in Utah during Phase C.  In 1993 during the final phase, 
450 tons of contaminated soil were excavated from the EMI property and 
transported by rail to the permanent disposal facility in Utah.  

 
EPA issued an ESD in January 1995 for OUs 6, 9A and 11.  The ESD describes the 
changes that were made to the remedy selected for OUs 6, 9A, and 11.  Briefly, 
these differences include: 

 
• A small amount of radium-contaminated soils was not removed at OU6 (2301 

15th Street). 
• Additional properties were found to be contaminated and a greater volume of 

radium-contaminated soil was excavated and placed in a permanent offsite 
repository. 

• Soils commingled with metals contamination were shipped to the permanent 
offsite disposal facility. 

 
A Supplemental Standards report was prepared in April 1994 to document 
radiological contamination remaining on the 15th Street property of OU6. The 
location of this contamination is shown on Figure 13.  Allegedly in 1995 a total of 
approximately 150 cubic yards of radiologically contaminated material were 
removed as a result of utility improvement activities.  This material was apparently 
placed in sealed metal boxes and temporarily stored at 818 Water Street.  These 
metal boxes were allegedly transported by flatbed trailers to Envirocare in July of 
1996.  To date, no documentation of these removal actions have been found in site 
files.  Until this area has been documented as clean, it will be presumed that the site 
remains as shown in the figures in this Five-Year Review.    
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Additionally to the areas addressed under supplemental standards, ten additional 
areas of contamination at OU6 were left in place because levels of contamination 
met the standards when averaged over a 1002 meter area.   
 

Table 11 
Materials Left in Place as Averaged Areas – OU6 

Site Location Figure/ 
Area ID 

Square 
Feet 

Averaged 
Concentration  

Comments 

15th Street near 
CSRR  

Figure 13, 
Area A 

170 9.5 pCi/g Considering of volume and 
concentration 

Beneath 
Confluence Park 
Jogging trail – near 
CSRR tracks 

Figure 13, 
Area B 

360 14.4 pCi/g Considering of volume and 
concentration and difficult access 

North side of 
Environmental 
Materials building 

Figure 11, 
Area D 

595 14.1 pCi/g Would restrict building access 
during removal 

North side of 
Environmental 
Materials building 

Figure 11, 
Area E 

192 10.3 pCi/g On a 1:1 slope that would of caused 
structural damage to building 

West side of 
storage yard at 
Environmental 
Materials 

Figure 11, 
Area F 

369 10.8 Deposit discovered after remedial 
action complete and transportation 
contract expired 

West side of 
storage yard at 
Environmental 
Materials 

Figure 11, 
Area G 

10 7.3 Structural damage to retaining wall 

West side of 
Environmental 
Materials building 
 

Figure 11, 
Area H 

5 8.5 On a 1:1 slope that would of caused 
structural damage to building 

Beneath railroad 
tracks west of 
Environmental 
Materials building 

Figure 11, 
Area I 

346 12.4 Considering of volume and 
concentration 

West side of 
Environmental 
Materials building 

Figure 11, 
Area J 

17 6.8 On a 1:1 slope that would of caused 
structural damage to building 

South side of 
Environmental 
Materials building 

Figure 11, 
Area K 

10 7.8 On a 1:1 slope that would of caused 
structural damage to building 
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4.5.5 Site Visit  

 
A site visit was performed in August 2003.  
 
At OU6, demolition of the Centennial Tire building (2301 15th Street) has taken 
place and the construction of luxury apartments has been completed.  
Communication with the City and County of Denver indicates that the builder at 
2301 15th Street was in communication with the City and County of Denver and had 
taken precautions during excavation to identify potential contamination.  
 
Also at OU6, The Brannan Sand and Gravel Operation remains a sand and gravel 
operation.  The Denver Water Department building was remediated by Denver 
Water by a separate contractor aside from any EPA remedial action.  The site 
currently has a slab on grade commercial building and is operating as a commercial 
wholesaler for Wine.  The Public Service property remains under the same land use 
category now owned and operated by Excel Energy.  Ruby Hill Park remains as 
public open space owned by the City and County of Denver.  The Allied Chemical 
building (1271 West Bayaud) was converted to General Chemical and currently is 
vacant.   
 
At OU9A, the International House of Pancakes and Larry’s Trading Post are now 
occupied by Mamma’s Café and three retail stores, respectively.   
 
At OU11, a Starbucks Express coffee stand has been constructed on the northern 
portion of the property and what appears to be a vacant office building occupied the 
southern portion of the property.  

 
4.5.6 Recommendations 

 
Contamination was removed from all properties at OU6 (except 2301 15th Street), 
OU9A, and OU11. The remedy at these locations is protective of human health and 
the environment.  These properties are released for unlimited use and unrestricted 
access.  These properties are recommended for deletion from the Denver Radium 
Site and the NPL. 
 
Supplemental Standards were written on two deposits of contamination located at 
2301 15th Street.  These locations are next to a concrete box water line that runs 
between the Colorado and Southern Railroad ROW and the South Platte River.  
Adjacent to this location was the Centennial Tire building (2301 15th Street) that was 
demolished and luxury apartments were constructed.  Review of the administrative 
record has failed to provide the proper documentation for remedial action at 2301 
15th Street.  Until this area has been documented as clean, it will be presumed that 
the site remains as shown in the figures in this Five-Year Review.  A complete file 
search and interviews of participants in this removal action (property owner, 
environmental consultant, City and County of Denver, CDPHE and EPA) should be 
conducted as part of this documentation.  If no files are recovered, then based on 
interviews, a gamma survey should be conducted at this one location to re-document 



Denver Radium Site 
Five-Year Review 

September 2003 

24 

current site conditions.  Based on existing site knowledge, the remedy at 2301 15th 
Street is not protective of human health and the environment, due to the lack of an 
enforceable Institutional Control.   The dose exposure limits need to be reviewed for 
this location in OU6 as part of the Risk Assessment review that is recommended by 
this Five-Year Review.   
 
The City and County of Denver is currently negotiating a consent decree with the 
United States (Case Number 97-D-1611).  If this is successfully completed, Denver 
will agree to implement management plans for radium contaminated soils remaining 
in place in Denver’s rights-of-way and to continue to enforce Denver’s zoning 
ordinance and its radium fee ordinance as institutional controls at private properties 
where radium contaminated soils remain in place where Supplemental Standards 
were applied.  This would provide for an adequate IC at this OU if implemented. 
 
O&M at these OU’s is, by statute, the responsibility of the State of Colorado and is 
required at OU6 - 2301 East 15th Street.   
 
The locations where materials were left in place where area averaging was applied 
are released for unrestricted use. 

 
4.6 Operable Unit 7 

 
4.6.1 Location  

 
OU7 of the Denver Radium Site includes several Denver street segments that 
contain contaminated asphalt.  These street segments contain a 4- to 6- inch layer of 
radium-contaminated asphalt underlain by compacted gravel road base.  Usually, 
these street segments are overlain by 4- to 12- inches of uncontaminated asphalt 
pavement.  There is an estimated 38,700 cubic yards of radium- contaminated 
material at OU7.  The street segments are owned by the City and County of Denver 
and extend largely through residential areas (Figures 16 and 17).  

 
4.6.2 History  

 
Radium production from about 1914 to the mid-1920s generated large quantities of 
radioactive residues in the Denver area. Radium contaminated tailing and other 
wastes were discarded or left onsite when the facilities were closed. Due to changes 
in ownership and use of the properties, the residues were used as cover, fill, 
foundation material, and as aggregate in concrete and asphalt mixtures.  

 
4.6.3 Remedial Objectives  

 
EPA issued a ROD for OU7 on March 24, 1986 that combined features of the 
Excavation and Offsite Disposal alternative with a No Action alternative. The ROD 
called for leaving the contaminated material in-place and monitoring all 
maintenance, repair, or construction activities in the affected streets. Any 
contaminated material excavated during these activities would be shipped offsite for 
disposal.  
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The objectives of this remedy were to prevent: radiation exposure due to inhalation 
of radon gas and its daughter products; radiation exposure due to inhalation and 
ingestion of long- lived radionuclides; and direct exposure to gamma radiation.  

 
4.6.4 Summary 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 

and 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 
maintenance, repair, or construction activities in the affected streets to a 
facility approved for storage or disposal of contaminated material. 

 
Due to the location, nature, and volume of radioactive contamination at OU7, the 
modified no action alternative was implemented at this operable unit.  The potential 
routes of human exposure to the radioactivity are limited since the contaminated 
material is bound in the asphalt and is not free to move in any direction.  None of the 
streets are near surface water or groundwater resources and the material has little 
potential for erosion or leaching because the contaminated aggregate is bound in the 
asphalt matrix within the pavement cap. Thus, the contamination in the asphalt 
matrix does not pose a threat to human health or the environment if left undisturbed.  

 
The selected remedy was modified by the EPA in an ESD dated September 1992, 
amending the existing ROD to allow for reburial of excavated materials.  The 
significant difference from the original remedy allows onsite retention and reburial 
of radium contaminated material excavated during all maintenance, repair or other 
construction activities.  Should maintenance, repair or other construction activities 
be required, excavated radium-contaminated materials will be retained and reburied 
onsite if feasible, provided that the area to be excavated is not greater than 20% of 
the total area of the roadway in one city block.  Special variance to the 20% limit 
may be granted by the CDPHE should an unusual circumstance require such a 
variance.  Reburied materials will be covered with a new, hard surface, such as 
asphalt or concrete having a minimum depth of 6 inches to ensure no direct 
exposure. If retention and reburial are not feasible, the materials will be disposed at 
a licensed, offsite disposal facility, consistent with the ROD.  

 
The Management Plan for OU7 was developed and adopted in 1993 by the City and 
County of Denver to govern all maintenance, repair, or other construction activities 
at OU7.  This plan was updated in 2000 and in 2002.  Quarterly reports of street 
activities in OU7 are submitted by Denver to CDPHE.  Based on City and County of 
Denver records from August 1993 through August 2003, 2003, a total of 129 known 
street cuts have been made for gas, sewer and water line repairs. Information from 
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the City and County of Denver indicates that approximately 10% of these street cuts 
were performed outside the constraints of the management plan.   

 
In February 1998, Denver requested a radioactive materials license from CDPHE for 
the temporary storage of radioactive soil and asphalt wastes that may be generated 
as a result of utility and street maintenance activities at various locations throughout 
OU7.  The request identified a temporary, secured storage location at Denver 
International Airport and final disposal within two years at a permanent disposal 
facility.  This license is currently active until December of 2003.  The City and 
County of Denver is currently preparing an application for a new radioactive 
materials license.    

 
In August 2002, the City and County of Denver conducted a Curbstone Preservation 
and Decontamination Study on 11th Avenue between Gaylord Street and Race 
Street to determine the economic and environmental viability of preserving historic 
curbstones during future reconstruction and remediation of 11th Avenue.  All 
radium-contaminated materials were properly disposed of at a licensed disposal 
facility.  Additionally, this study tested the ability of street remediation without 
having to remove the curb and gutters, thus reducing the cost of street remediation 
significantly.  The work included removing asphalt and road materials for 
approximately nine feet from the curb and cleaning the curbstone to remove any 
radium-contaminated materials. The study determined the existing curbstone or curb 
and gutter could be preserved during future remediation of other radium streets. 
 
4.6.5 Site Inspection  

 
A site visit was performed at OU7 August 2003.  Denver’s Department of 
Environmental Health is currently (2003) removing contamination from 11th 
Avenue, from Race to Josephine, and Marion Street, from 6th Avenue to 10th 
Avenue. These streets were selected based on the need for maintenance and 
reconstruction.  

 
4.6.6 Recommendations  

 
While O&M of OU7 is, by statute, the responsibility of the State of Colorado and 
the City and County of Denver, Denver has adopted the Management Plan for OU7 
as part of their rules and regulations.  The City and County of Denver will 
progressively be remediating the streets as part of their O&M, continuing until 
approximately 2009.  Partial deletions of street segments should occur on an annual 
basis to reduce annual O&M costs incurred by the City and County of Denver.   
 
The dose exposure limits need to be reviewed for this OU as part of the Risk 
Assessment review that is recommended by this Five-Year Review.  Until the dose 
exposure limits are evaluated, the decision canno t be made as to the protectiveness 
of this remedy. 

 
The City and County of Denver is currently negotiating a consent decree with the 
United States (Case Number 97-D-1611).  If this is successfully completed, Denver 
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will agree to implement management plans for radium contaminated soils remaining 
in place in Denver’s rights-of-way and to continue to enforce Denver’s zoning 
ordinance and its radium fee ordinance as institutional controls at private properties 
where radium contaminated soils remain in place where Supplemental Standards 
were applied.  This would provide for an adequate IC at this OU if implemented. 

 
4.7 Operable Unit 8 – Shattuck Chemical Company and Vicinity Properties 

 
4.7.1 Location  

 
OU8 of the Denver Radium site is located in south-central Denver, Colorado and 
consists of the Shattuck Chemical Company, Inc. (Shattuck) property located at 
1805 South Bannock Street, the adjacent railroad ROW property, a portion of South 
Bannock Street, and a few properties (vicinity Properties) east of Shattuck where 
radium contaminated soils were found (Figures 18 and 19).  

 
4.7.2 History  

 
The Shattuck property has been the location of several mineral-processing 
operations since the early 1900s.  The operations included the extraction of 
molybdenum and vanadium from ores, processing of "radium slimes" for the 
production of radium salts and uranium compounds, recovery of rhenium as a by-
product of molybdenum production, and for a short period of time processing of 
depleted uranium.  The primary site contaminants are radium, thorium, uranium, 
molybdenum, arsenic, selenium, and several volatile and semi-volatile organics.  
Shattuck's operations ceased in 1984.  

 
The original ROD was signed in January 1992.  In it, EPA selected on-site 
stabilization and solidification as the remedy for soils and natural attenuation with 
monitoring for groundwater.   

 
EPA conducted a five-year review of the Shattuck Site in 1999 and found site-
specific deficiencies in the solidified material cover design, the structural and 
chemical integrity, and the compliance program.  Based on these findings, EPA 
could not be assured of the long-term protection of the original remedy.  

 
On June 16, 2000, EPA selected off-site removal in a ROD Amendment because it 
best met Superfund’s nine evaluation criteria.  Additionally, the Amended ROD 
stated that ground water monitoring will continue to address the deficiencies 
identified in the 1999 Five-Year Review.   
 
EPA began to remove the contaminated soil and monolith in March 2003 to U.S. 
Ecology, a permitted facility in Grandview, Idaho 

 
Waste shipments began on March 9, 2003.  The site currently loads five rail cars per 
day, each rail car carrying up to 108 tons of waste material.  The railroad pulls out 
20 rail cars a week from the Shattuck spur.  It is anticipated that the last waste load 
will be removed by the end of 2005. 
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4.7.3 Remedial Objectives  
 

The original ROD for Shattuck was signed in 1992. EPA selected onsite 
stabilization and solidification for soils, and to prevent further degradation of ground 
water and allow for natural attenuation with monitoring for ground water. At the 
time, this met the statutory preference for a remedy although it increased the mass of 
materials and created a monolith. EPA conducted a five-year-review of the Shattuck 
site and found deficiencies in the monolith cover design, the integrity of the 
monolith, and the monolith's compliance program. Based on these findings, EPA 
could not be assured of the long-term protection of the original remedy. In addition 
to the technical concerns raised by the 1999 Five-Year Review, the State, Denver, 
elected officials, and the local community requested that EPA consider other 
alternatives to the onsite remedy to allow for unrestricted use of the Site.  

In June 2000 after developing a proposed plan and receiving public input, EPA 
selected off-site removal in a ROD Amendment. Off-site disposal offers benefits 
including:  

• Long-term protection of human health and the environment;  
• Removal of potential source material for future ground-water contamination; 
• Disposal of material in a permitted facility; and 
• Unrestricted future land use.  
 
4.7.4 Summary of Remedial Action  

 
The Remedial Action at OU8 was substantially completed in September 1998.  
Remedial action operations at OU8 include the following:  
 
• Demolition of radium-contaminated buildings; 
• Excavation of radium-contaminated soil from vicinity properties, Bannock 

Street, the storm sewer located east of Santa Fe Drive, and the Shattuck 
Chemical property;  

• Onsite stabilization/solidification of the radium-contaminated soil into a disposal 
cell; 

• Capping of the stabilized material; and  
• Installation of monitoring wells to evaluate the effectiveness of the remedy.  

 
The remedial action at OU8 was conducted in two phases, beginning September 
1992, and was substantially complete in September 1998.  During Phase I 
approximately 67,345 tons of building debris were disposed offsite and 8, 700 cubic 
yards of soil were excavated from the vicinity properties. During this phase, 
approximately 200 cubic yards of asbestos containing material were removed and 
disposed under appropriate regulations.  Approximately 400 cubic yards of 
radiologically contaminated material were excavated from beneath Bannock Street.  
Stabilization/solidification of the radiologically contaminated material began in July 
1996 and was completed in November 1997.  
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Approximately 65,000 loose cubic yards of radiologically contaminated soil 
excavated from Shattuck Chemical and the vicinity properties were 
stabilized/solidified onsite in a disposal cell.  Capping of the stabilized material was 
completed in June 1998.  The Draft Construction Completion Report was submitted 
on September 29, 1998.  

 
During the excavation of radiologically contaminated soils, oil- impacted soils also 
were found onsite. The materials were below the action levels established in the 
ROD.  Approximately 2,000 cubic yards of oil- impacted soil were excavated from 
the Shattuck Chemical Property located at 1805 South Bannock Street during Phase 
2 activities.  This material was covered and transported by truck to Conservation 
Services Inc. in Thornton, Colorado.  Bioremediation was used for oil- impacted 
soils that extended beneath the completed portion of the monolith.  A plan 
addressing the remaining oil-contaminated soils at OU8 was submitted in August 
1998.  The bio-venting system was approved by EPA and was installed in 
September 1998.   

 
In 1997, the storm sewer along Santa Fe Boulevard west of the site was remediated.  
During the remediation, an In-Situ Form Liner was installed into the original pipe to 
isolate storm water discharges to the South Platte River from the influx of 
contaminated ground water.  This liner system, while in place, has not remedied the 
problem to date.  In 1998, the sewer remediation was investigated by EPA and the 
City of Denver and determined to be incomplete.  At this time, EPA, CDPHE and 
City and County of Denver personnel are reviewing the remedy in preparation to 
propose further remediation in the sewer line west of OU8.  Ground water 
characterization is ongoing for characterization and remedial evaluation.  Please 
refer to the December 2001 U.S. Department of Energy Letter Report for the 
Shattuck Chemical Ground Water Project for more specific data pertaining to OU8 
ground water. 
 
A Management Plan for OU8 Bannock Street was developed and adopted in March 
1999 by the City and County of Denver to govern all maintenance, repair, or other 
construction activities at OU8 Bannock Street. 
 
4.7.5 Site Visit 

 
A site visit was performed in August 2003.  Removal of the contaminated soil and 
the monolith as directed by the June 2000 ROD Amendment has begun.  The 
temporary structure has been constructed and the stabilized material has begun to be 
excavated and shipped off site.   

 
4.7.6 Recommendations  

 
The Vicinity Properties are available for unlimited use and unrestricted access.  The 
remedy here is protective of human health and the environment.  These properties 
are recommended for deletion from the Denver Radium Site and the NPL.   
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Ground water monitoring at OU8 is ongoing and needs to continue or be finalized.  
Future ground water characterization reports will be used during evaluation of future 
Five-Year Reviews.   
 
The remedial action for OU8 Shattuck will be complete at the time of the next five-
year review.  Verification that the remedial action undertaken at OU8 remains intact 
and is protective of human health and the environment will be assessed.  The O&M 
Plan is under development and Shattuck has initiated sampling under the Plume 
Monitoring Plan and Monolith Monitoring Plan.  Because the remedy is not yet 
complete, protectiveness cannot be determined.  O&M at OU8 is, by statute, the 
responsibility of the State of Colorado.  
 
The City and County of Denver is currently negotiating a consent decree with the 
United States (Case Number 97-D-1611).  If this is successfully completed, Denver 
will agree to implement management plans for radium contaminated soils remaining 
in place in Denver’s rights-of-way and to continue to enforce Denver’s zoning 
ordinance and its radium fee ordinance as institutional controls at private properties 
where radium contaminated soils remain in place where Supplemental Standards 
were applied. It is currently not known whether Supplemental Standards will be 
applied at OU8.  If they were applied here, this would provide for an adequate IC at 
this OU if implemented. 
 

4.8 Operable Unit 9 
 

4.8.1 Operable Unit 9A – 2001, 2015 and 2017 East Colfax Avenue 
 
OU9A is discussed in full in Section 4.5 of this text. 
 

4.8.2 Operable Unit 9B – Robinson Brick Company 500 South Santa Fe Drive 
 

4.8.2.1 Location 
 
OU9B- ROBCO Metals is located in south-central Denver near the 
intersection of Interstate 25 and East Alameda Avenue, at 500 South 
Santa Fe Drive (Figures 21 and 22).  Radiological contamination at the 
property location was addressed in conjunction with OUs 4 and 5. 
 
4.8.2.2 History  
 
OU 9B-ROBCO Metals was placed on the NPL as part of the Denver 
Radium Site in September 1983.  In May 1988, excavation of the 
radiologically contaminated soils began. In September 1988,during the 
course of the radium cleanup, metals contamination was discovered on 
the ROBCO property.  An investigation to characterize the nature and 
extent of metals contamination was conducted in 1989 and 1990. 
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4.8.2.3 Remedial Objectives 
 
At this OU, EPA selected a remedy leaving the metals contaminated 
soils onsite with a protective soil cover with implementation of IC’s.  
The objectives of the remedy were to:  

 
• Prevent direct contact with or ingestion of metals contaminated 

soils that exceed the health-based action levels and monitor 
migration of the contaminants of concern in ground water that 
could result in degradation of water quality in the South Platte 
River. 

• The selected remedy includes capping the metals-contaminated 
soils, conducting environmental monitoring to ensure the 
effectiveness of the remedial action, and implementing IC’s to limit 
use of groundwater at the site and maintain the integrity of the cap.  

 
4.8.2.4 Summary of Remedial Action 
 
EPA and the State of Colorado entered into a State Superfund Contract 
(SSC) for remedial implementation for this portion of the Denver 
Radium NPL Site on July 24, 1992.  
 
The Remedial Action at OU9B (ROBCO Metals) was completed in 
three phases, beginning in October 1995 and completed in April 1996.  
During Phase 1 activities, the ROBCO Site was prepared for the 
excavation, movement and consolidation of heavy metal contaminated 
soils.  During Phase 2 activities, the existing ROBCO Building/Plant 
foundation were crumbled and the area of contamination outside the 
Area of Consolidation was excavated.  Approximately 62,062 cubic 
yards of material were excavated and/or moved during Phase 2 of the 
remedial action (Figure 22).  During Phase 3 activities, the Area of 
Consolidation cap was constructed, the identification barrier was 
installed, and structural fill was placed and compacted to final design 
grade and contour (Figure 21).  

 
In accordance with the Agreement and Covenant Not to Sue (July, 
1995; also called the Prospective Purchaser Agreement (PPA)), Home 
Depot USA (Home Depot), USEPA, and CDPHE performed closure of 
the Robinson Brick Company in a defined "shared" and "phased" 
manner.  Home Depot submitted a Draft O&M Plan on May 30, 1997.  
CDPHE and EPA approved the O&M Plan on March 17, 1998.  Based 
on the O&M Plan, EPA and CDPHE will perform biannual, offsite 
ground water monitoring and Home Depot will perform biannual 
inspections of store facilities and site utilities.  

 
The first ground water monitoring event occurred in April 1998.  Since 
then, four ground water monitoring events have occurred.  The most 
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recent ground water monitoring occurred in July 2003.  The results 
indicate that ground water contamination has decreased over time and 
is migrating and decreasing over time in a northwest direction.  The 
South Platte River is not impacted.   

 
The Prospective Purchaser Agreement (PPA) required that any 
breaches of the soil cap system over the Post-Consolidation Area of 
Contamination will be reported to EPA and CDPHE with the 
requirement that new construction, remodeling and site repair generally 
will not be conducted in this area.   
 
4.8.2.5 Site Visit 

 
A site visit was conducted in August 2003.  In addition to the 
construction of the Home Depot and its parking lot, two commercial 
buildings were built to the north of Home Depot.  An automotive repair 
facility (Star Tech Mercedes) and an unoccupied building share a sewer 
line that was placed through the northern end of the contingency zone 
for ROBCO Metals wastes.  The sewer line was installed properly 
under the Home Depot O&M Plan. 

 
4.8.2.6  Recommendations 
 
O&M at OU9B is, by statute, the responsibility of the State of 
Colorado.  Home Depot signed a Covenant Not to Sue with the EPA 
that binds them to providing O&M at OU9B.  Home Depot has an 
amended O&M Plan as of August 18, 2003.   
 
CDPHE recommends, based on the trends shown in ground water data 
at OU9B, that the frequency be reduced from annual to bi-annual until 
the time of the next Five-Year Review when it will be reassessed.  EPA 
and CDPHE recommend that Home Depot continue to report annually 
the status of the OU9B monitoring program.   

 
4.9 Operable Unit 10 

 
4.9.1 Location  

 
OU10, also known as the Card Corporation during the issuance of the ROD, was 
built by the Overland Cotton Mill in 1890.  This location is currently 1314 West 
Evans Avenue.   
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Denver Radium OU10 includes the following property in Denver, Colorado:  
 

  Table 12 
Operable Unit 10 Properties 

Operable Unit Property Name at Time 
of ROD 

Address 

OU10 Card Corporation 1314 West Evans Avenue 
 

4.9.2 History  
 
Contamination at OU10 is resultant from PRC processing of vanadium between 
1920 and 1924.  During 1924, PRC is believed to heave processed as much as 10 
tons of vanadium daily.   

 
4.9.3  Remedial Objectives  

 
In the ROD, dated September 1987, EPA selected excavation and offsite 
disposal as the remedy for OU10. The objectives of this remedy were to prevent: 
radiation exposure due to inhalation of radon gas and its daughter products; 
radiation exposure due to inhalation and ingestion of long- lived radionuclides; 
and direct exposure to gamma radiation.  

 
At the time the ROD was signed, there were no disposal facilities in the nation 
that accepted radium waste. For this reason, the ROD included temporary onsite 
storage of the contaminated material. However, onsite temporary storage was not 
required since a permanent disposal facility opened before excavation began. 
The excavated material was shipped by rail to Envirocare of Utah, Inc., a 
disposal facility in Tooele County, Utah.  

 
4.9.4 Summary of Remedial Action  

 
Remediation activities at OU10 began in September 1988 and ended September 
22, 1989.  A total of 15,021 tons of materials with depths raging from 0 to 80 
inches were removed and was disposed offsite at Envirocare of Utah.   

 
No extensive changes were made to the major structures on the property, 
although several small structures were removed and not replaced at the request 
of the owner. Some un-assessed contamination required removal, but the 
volumes were not large.   
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Two additional deposits of contamination at OU10 were left in place because 
levels of contamination met the standards when averaged over a 1002 meter area.   
 

Table 13 
Materials Left in Place as Averaged Areas – OU10 

Site 
Location 

Figure/ 
Area ID/Phase 

Square 
Feet 

Averaged 
Concentration  

Comments 

OU10 – 
Card Corp 

Figure 23, Area A 50 4.7 pCi/g Beneath a large air 
compressor on the Card 
property 

OU10 – 
Card Corp 

Figure 23, Area B 445 13.6 pCi/g Beneath a punch press on 
the Card property 

  
4.9.5 Site Visit  

 
A site visit was performed in August 2003.  All properties at OU10 remain under 
commercial or industrial use.   

 
4.9.6 Recommendations  

 
All ROD requirements were met and all contamination was removed from OU10 
(Figure 23). The remedy at OU10 is protective of human health and the 
environment.  The properties included at OU10 are available for unlimited use 
and unrestricted access.  These properties are recommended for deletion from 
the Denver Radium Site and the NPL.  The locations where materials were left 
in place where area averaging was applied are released for unrestricted use.  
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5.0 Assessment 
 

The following conclusions have been determination for the remedies at the Denver Radium 
Superfund Site: 
 
OU1 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met, all contamination was removed from 
OU 1 and the remedy is protective of human health and the environment. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

Yes, all assumptions used at the time of the remedy selection remain valid. 
 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU2 
 
Question A: Is the remedy functioning as intended by the decision documents? 

No, there are no IC’s in place at the following properties at OU2: 1100 
Umatilla Street; along the Burlington Northern Railroad ROW immediately 
east of 1100 Umatilla Street; and the alley between Yuma Street and 
Umatilla Street in the City and County of Denver Right-of-Way (ROW).  All 
ROD requirements were met at all other properties at OU2. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

No, all assumptions used at the time of the remedy selection are not valid.  
 
Changes in Risk Assessment Methodologies:  Regulations pertaining to 
restricted release of a radiological site in Colorado are found in CRR 1007 
Parts 4.61.3.2 through 4.61.3.3 of the Colorado Rules and Regulations 
Pertaining to Radiation Control.  The significant sections, 4.61.3.2 and 
4.61.3.3 requires that the licensee has made provisions for durable, legally 
enforceable institutional controls which provide reasonable assurance that 
the total effective dose equivalent  (TEDE) from residual radioactivity 
distinguishable from background to the average member of the critical group 
will not exceed 0.25 milli-Sievert (mSv) per year (25 milli-rem per year 
(mrem/y); and residual radioactivity at the site has been reduced so that if the 
institutional controls were no longer in effect, there is reasonable assurance 
that the TEDE from residual radioactivity distinguishable from background 
to the average member of the critical group is ALARA (As Low As 
Reasonably Achievable) and would not exceed either: 1 mSv per year (100 
mrem/y); or 5 mSv per year (500 mrem/y), provided the licensee 
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demonstrates that further reductions in residual radioactivity necessary to 
comply with the 1 mSv per year (100 mrem/y) value of this paragraph are 
not technically achievable, would be prohibitively expensive, or would result 
in net public or environmental harm. 

 
The near-surface residual radioactivity representing the highest gamma flux 
used to calculate the dose to the worker is covered by concrete.  The current 
estimate is that the business worker (the modeled average member of the 
critical group) would receive 73 mrem/y, which exceeds the current 
requirement of 25 mrem/y.  Furthermore, it is not shown what the dose to the 
receptor would be if the concrete were removed (i.e, institutional control 
failed).  If the concrete were removed from an area where supplemental 
standards were applied, the assumption that there would be no inhalation or 
ingestion would be invalidated, and could increase the dose to the receptor 
higher than what is projected.  Since the current estimate is 73 mrem/y, it is 
reasonable to assume that the dose to the receptor would exceed the public 
dose limit if the concrete were removed.  Therefore, the projected doses in 
the Denver Radium Superfund Site Supplemental Standards Report Operable 
Unit 2, DuWald Steel Property, Appendix C Health Risk Assessment 
Operable Unit 2, DuWald Steel Property, do not meet the current 
requirements of CRR 1007 Part 4.61.3.2 and 4.61.3.3 of the Colorado Rules 
and Regulations Pertaining to Radiation Control.  A reassessment of the 
risks based on current standards should be completed.    

 
Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU3 
 
Question A: Is the remedy functioning as intended by the decision documents? 

No, there are no IC’s in place at the following properties at OU3:  South 
Jason Street, around the Packaging Corporation of America building, and 
along South Platte River Drive.  All ROD requirements were met at all other 
properties at OU3. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

No, all assumptions used at the time of the remedy selection are not valid.  
 
OU3 ground water has not been adequately defined.  New information may 
come to light after the characterization is completed. 
 
Changes in Risk Assessment Methodologies:  Regulations pertaining to 
restricted release of a radiological site in Colorado are found in CRR 1007 
Parts 4.61.3.2 through 4.61.3.3 of the Colorado Rules and Regulations 
Pertaining to Radiation Control.  The significant sections, 4.61.3.2 and 
4.61.3.3 requires that the licensee has made provisions for durable, legally 
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enforceable institutional controls which provide reasonable assurance that 
the total effective dose equivalent  (TEDE) from residual radioactivity 
distinguishable from background to the average member of the critical group 
will not exceed 0.25 milli-Sievert (mSv) per year (25 milli-rem per year 
(mrem/y); and residual radioactivity at the site has been reduced so that if the 
institutional controls were no longer in effect, there is reasonable assurance 
that the TEDE from residual radioactivity distinguishable from background 
to the average member of the critical group is ALARA (As Low As 
Reasonably Achievable) and would not exceed either: 1 mSv per year (100 
mrem/y); or 5 mSv per year (500 mrem/y), provided the licensee 
demonstrates that further reductions in residual radioactivity necessary to 
comply with the 1 mSv per year (100 mrem/y) value of this paragraph are 
not technically achievable, would be prohibitively expensive, or would result 
in net public or environmental harm.  

 
Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU4 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met at OU4.  Enforceable IC’s are in place 
at this OU.   

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

No, all assumptions used at the time of the remedy selection are not valid.  
 
New information may come to light pertaining to OU4 ground water after the 
characterization is completed this year and future years. 
 
Changes in Risk Assessment Methodologies:  Regulations pertaining to 
restricted release of a radiological site in Colorado are found in CRR 1007 
Parts 4.61.3.2 through 4.61.3.3 of the Colorado Rules and Regulations 
Pertaining to Radiation Control.  The significant sections, 4.61.3.2 and 
4.61.3.3 requires that the licensee has made provisions for durable, legally 
enforceable institutional controls which provide reasonable assurance that 
the total effective dose equivalent  (TEDE) from residual radioactivity 
distinguishable from background to the average member of the critical group 
will not exceed 0.25 milli-Sievert (mSv) per year (25 milli-rem per year 
(mrem/y); and residual radioactivity at the site has been reduced so that if the 
institutional controls were no longer in effect, there is reasonable assurance 
that the TEDE from residual radioactivity distinguishable from background 
to the average member of the critical group is ALARA (As Low As 
Reasonably Achievable) and would not exceed either: 1 mSv per year (100 
mrem/y); or 5 mSv per year (500 mrem/y), provided the licensee 
demonstrates that further reductions in residual radioactivity necessary to 
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comply with the 1 mSv per year (100 mrem/y) value of this paragraph are 
not technically achievable, would be prohibitively expensive, or would result 
in net public or environmental harm. 

 
Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU5 

 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met, all contamination was removed from 
OU5 and the remedy is protective of human health and the environment. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

Yes, all assumptions used at the time of the remedy selection remain valid. 
 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU6 
 
Question A: Is the remedy functioning as intended by the decision documents? 

No, there are no IC’s in place at OU6 - 2301 East 15th Street where locations 
were addressed under supplemental standards.  All ROD requirements were 
met at all other properties at OU6.   

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

No, all assumptions used at the time of the remedy selection are not valid.   
 
The site is currently zoned under a mixed residential commercial use.  The 
ROD specified cleanup levels under a commercial/industrial land usage.   
 
Changes in Risk Assessment Methodologies:  Regulations pertaining to 
restricted release of a radiological site in Colorado are found in CRR 1007 
Parts 4.61.3.2 through 4.61.3.3 of the Colorado Rules and Regulations 
Pertaining to Radiation Control.  The significant sections, 4.61.3.2 and 
4.61.3.3 requires that the licensee has made provisions for durable, legally 
enforceable institutional controls which provide reasonable assurance that 
the total effective dose equivalent  (TEDE) from residual radioactivity 
distinguishable from background to the average member of the critical group 
will not exceed 0.25 milli-Sievert (mSv) per year (25 milli-rem per year 
(mrem/y); and residual radioactivity at the site has been reduced so that if the 
institutional controls were no longer in effect, there is reasonable assurance 
that the TEDE from residual radioactivity distinguishable from background 
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to the average member of the critical group is ALARA (As Low As 
Reasonably Achievable) and would not exceed either: 1 mSv per year (100 
mrem/y); or 5 mSv per year (500 mrem/y), provided the licensee 
demonstrates that further reductions in residual radioactivity necessary to 
comply with the 1 mSv per year (100 mrem/y) value of this paragraph are 
not technically achievable, would be prohibitively expensive, or would result 
in net public or environmental harm. 

 
Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU7 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met at OU7.  Enforceable IC’s are in place 
at this OU and are being implemented by the City and county of Denver.  
Operations and Maintenance is being conducted at OU7 currently in the form 
of complete removal of street contamination for road resurfacing and utility 
upgrading.   
 

Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

No, all assumptions used at the time of the remedy selection are not valid.  
 
Changes in Risk Assessment Methodologies:  Regulations pertaining to 
restricted release of a radiological site in Colorado are found in CRR 1007 
Parts 4.61.3.2 through 4.61.3.3 of the Colorado Rules and Regulations 
Pertaining to Radiation Control.  The significant sections, 4.61.3.2 and 
4.61.3.3 requires that the licensee has made provisions for durable, legally 
enforceable institutional controls which provide reasonable assurance that 
the total effective dose equivalent  (TEDE) from residual radioactivity 
distinguishable from background to the average member of the critical group 
will not exceed 0.25 milli-Sievert (mSv) per year (25 milli-rem per year 
(mrem/y); and residual radioactivity at the site has been reduced so that if the 
institutional controls were no longer in effect, there is reasonable assurance 
that the TEDE from residual radioactivity distinguishable from background 
to the average member of the critical group is ALARA (As Low As 
Reasonably Achievable) and would not exceed either: 1 mSv per year (100 
mrem/y); or 5 mSv per year (500 mrem/y), provided the licensee 
demonstrates that further reductions in residual radioactivity necessary to 
comply with the 1 mSv per year (100 mrem/y) value of this paragraph are 
not technically achievable, would be prohibitively expensive, or would result 
in net public or environmental harm. 

 
Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 
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OU8 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, the remedy at OU8 is currently underway as proposed.   
 

Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

OU8 ground water has not been adequately defined.  New information may 
come to light after the characterization is completed. 

 
Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the ongoing 
remedy. 

 
OU9A 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met, all contamination was removed from 
OU9A and the remedy is protective of human health and the environment. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

Yes, all assumptions used at the time of the remedy selection remain valid. 
 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU9B 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met at OU9B.  Enforceable IC’s are in 
place at this OU.   

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

Yes, all assumptions used at the time of the remedy selection remain valid. 
 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 
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OU10 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met, all contamination was removed from 
OU10 and the remedy is protective of human health and the environment. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

Yes, all assumptions used at the time of the remedy selection remain valid. 
 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 

 
OU11 
 
Question A: Is the remedy functioning as intended by the decision documents? 

Yes, all ROD requirements were met, all contamination was removed from 
OU11 and the remedy is protective of human health and the environment. 

 
Question B: Are the Assumptions made at the time of the remedy selection still 
valid? 

Yes, all assumptions used at the time of the remedy selection remain valid. 
 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy?  No, no additional information has been 
identified that would call into question the protectiveness of the remedy. 
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6.0 Deficiencies 
 

Deficiencies were discovered during the 5-Year Review.  The following are the discovered 
deficiencies: 
 
1. Institutional Controls:  There are no ICs in place at the following properties and 

OU’s:  OU2 (1100 Umatilla Street; along the Burlington Northern Railroad ROW 
immediately east of 1100 Umatilla Street; alley between Yuma Street and Umatilla 
Street in the City and County of Denver Right-of-Way (ROW); OU3 (South Jason 
Street, around the Packaging Corporation of America building, and along South 
Platte River Drive); and OU6 (2301 East 15th Street). 

 
2. Risk Assessment:  The Risk Assessments for all the Denver Radium OU’s where 

waste remains in place under supplemental standards do not meet the current 
requirements of CRR 1007 Parts 4.61.3.2 and 4.61.3.3 of the Colorado Rules and 
Regulations pertaining to Radiation Control. 

 
3. Ground Water: Ground water monitoring at OU8 is ongoing and needs to continue 

or be finalized.  A brief summary of OU3 ground water data has been included in 
this Five-Year Review.  The analytical report needs to be completed and an 
additional round of ground water monitoring should be completed in December 
2003 or January 2004 to check for seasonal fluctuations.  Additionally, CDPHE 
needs to complete the analytical report for OU9B (ROBCO) Annual Ground water 
monitoring.   

 
4. Undocumented Removal at OU6 Supplemental Standards Location:  There has 

been no documentation as to the alleged removal or removals at 2301 15th Street.  
Until this area has been documented as clean, it will be presumed that the site 
remains as shown in the figures in this Five-Year Review.  Current zoning of this 
site is now mixed residential commercial and no longer commercial/industrial.   
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7.0 Recommendations and Follow-Up Actions 
 

With EPA and CDPHE oversight, the corresponding recommendations and follow-up 
actions are as follows: 
 

Table 14 
Recommendations and Follow-Up Actions 

Affects 
Protectiveness 

(Y/N) 

Issue Recommendation and Follow-up Action Party 
Responsible 

Milestone 
Date 

Current Future 
Lack of ICs at 
various 
properties 

A meaningful system of IC’s needs to be 
implemented.  This includes the following properties 
and OU’s:  OU2 (1100 Umatilla Street; along the 
Burlington Northern Railroad ROW immediately east 
of 1100 Umatilla Street; alley between Yuma Street 
and Umatilla Street in the City and County of Denver 
Right-of-Way (ROW); OU3 (South Jason Street, 
around the Packaging Corporation of America 
building, and along South Platte River Drive: and 
OU6 (2301 East 15th Street).   
 
The City and County of Denver is currently 
negotiating a consent decree with the United States 
(Case Number 97-D-1611).  If this is successfully 
completed, Denver will agree to implement 
management plans for radium contaminated soils 
remaining in place in Denver’s rights-of-way and to 
continue to enforce Denver’s zoning ordinance and its 
radium fee ordinance as institutional controls at 
private properties where radium contaminated soils 
remain in place where Supplemental Standards were 
applied.  This implementation will resolve the 
deficiency associated with lack of IC’s. 
 

EPA and 
CDPHE 

12/2004 Y Y 

GIS database 
System for IC 
Overlay 

A GIS database system is currently being prepared by 
EPA that will document pertinent features of the 
Denver Radium Site.  This GIS database will provide 
locations of waste left in place, remediation features 
and monitoring points.  Further, this will also provide 
locations of monitoring points and buildings located 
within OU boundaries.  This will aid in Operations 
and Maintenance (O&M) with respect to IC’s at the 
Denver Radium Site.  New figures will be generated 
from this GIS database system and will be provided as 
an addendum to this Five-Year Review. 
 
 
 
 
 
 
 
 
 

EPA 05/2005 N N 
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Table 14 
Recommendations and Follow-Up Actions 

Affects 
Protectiveness 

(Y/N) 

Issue Recommendation and Follow-up Action Party 
Responsible 

Milestone 
Date 

Current Future 
Risk 
Assessment 

The Risk Assessments for all the Denver Radium 
OU’s where supplemental standards were applied do 
not meet the current ARAR requirements of CRR 
1007 Parts 4.61.3.2 and 4.61.3.3 - Standards for 
Protection Against Radiation.  A reassessment of the 
risks based on the current ARAR standard should be 
completed for implementation of future ICs.  The 
existing source data may be reused, but the EPA, 
CDPHE, and City and County of Denver need to come 
to agreement during a planning meeting on other 
assumptions for these risk calculations.  This affects 
the following OUs: OU2, OU3, OU4, OU6 and OU7. 
 
 

EPA and 
CDPHE 

12/2004 Y Y 

OU3 Ground 
Water 
Analytical 
Report 

The analytical report needs to be completed and an 
additional round of ground water monitoring should 
be conducted in December 2003 or January 2004.  
This report will be submitted separately and not as 
Addendums to this Five-Year Review.  This report is 
not expected to change the conclusions in this Five-
Year Review. 
 

CDPHE 03/2004 N N 

OU8 Ground 
Water 
Investigation 
 

Ground water monitoring at OU8 is ongoing and 
needs to continue or be finalized.   

EPA 12/2005 Y Y 

OU9 Ground 
Water 
Analytical 
Report 

CDPHE needs to complete the analytical report for 
OU 9B (ROBCO) Annual Ground water monitoring.  
This report will be submitted separately and not as 
Addendums to this Five-Year Review.  This report is 
not expected to change the conclusions in this Five-
Year Review. 
 

CDPHE 03/2004 N N 

OU9B Ground 
Water 
Monitoring 
Frequency 

CDPHE recommends, based on the trends shown in 
ground water data at OU9B, that the frequency be 
reduced from annual to bi-annual until the time of the 
next Five-Year Review when it will be reassessed. 
 

CDPHE 
and EPA 

03/2004 N N 

Undocumented 
removal action 
at OU6 - 2301 
15th Street 

There has been no documentation as to the alleged 
removal or removals at 2301 15th Street.  Until this 
area has been documented as clean, it will be 
presumed that the site remains as shown in the figures 
in this Five-Year Review.  A complete file search and 
interviews of part icipants in this removal action 
(property owner, environmental consultant, City and 
County of Denver, CDPHE and EPA) should be 
conducted as part of this documentation.  If no files 
are recovered, then based on interviews, a gamma 
survey should be conducted at this one location to re-
document current site conditions. 
 

CDPHE 05/2004 Y Y 
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8.0 Protectiveness Statement 
 

The protectiveness of the remedies at the following OU’s cannot be determined because the 
dose exposure limit used in the original Risk Assessment does not meet the current ARAR 
of CRR 1007 4.61.3.2 – 4.61.3.3 and because of a lack of IC’s at the following OU’s:  OU2 
(1100 Umatilla Street; along the Burlington Northern Railroad ROW immediately east of 
1100 Umatilla Street; and the alley between Yuma Street and Umatilla Street in the City 
and County of Denver ROW); OU3 (South Jason Street, around the Packaging Corporation 
of America building, and along South Platte River Drive); and OU6 (2301 East 15th Street).   
IC’s are currently being discussed between the CDPHE and the City and County of Denver.  
A reevaluation of the dose limit exposures along with site specific data needs to be 
determined to assess the protectiveness of this remedy.   
 
Because remedial action is ongoing at OU8 (Shattuck), the protectiveness will be 
determined once the remedy is completed and operational.   
 
The protectiveness of the remedies at the following OU’s cannot be determined because the 
dose exposure limit used in the original Risk Assessment does not meet the current ARAR 
of CRR 1007 4.61.3.2 – 4.61.3.3.  Even though there are enforceable IC’s in place at these 
OU’s, changes in the Risk Assessment methodologies and current dose exposure limit 
levels do not meet the current ARAR of CRR 1007 4.61.3.2 – 4.61.3.3:  OU4 and OU7.  A 
reevaluation of the dose limit exposures along with site specific data needs to be determined 
to assess the protectiveness of this remedy.   
 
The remedy for the following OU’s is protective of human health and the environment 
because immediate threats have been addressed and the remedy is in operation as required 
by the applicable ROD’s and ESD’s (where applicable):  OU1, OU5, OU9A, OU9B, OU10, 
and OU11.   

 
9.0 Next Review 
 

The Denver Radium Superfund Site is a Statutory Site that requires ongoing 5-Year 
Reviews.  The next 5-Year Review will be conducted within 5 years of the completion of 
this 5-Year Review report.  The completion date is the date of the signature shown on the 
signature cover page attached to the front of this report.  The next Five-Year Review for 
OU8 Shattuck will be conducted within 5 years from its signing date in 1999.  All Denver 
Radium OU’s and properties not deleted from the NPL will be included in future Five-Year 
Reviews and will be included until deleted from the NPL. 
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Appendix B 
Site Photographs 



OU1 
 

 
1623 – 1625 West 12th Avenue – B&C Metals 
 
 

 
Driveway between 1623 – 1625 West 12th Avenue and Erickson Memorial 



OU1 (continued) 
 

 
1241 – 1245 Quivas Street – Erickson Monuments 
 

 
1740 West 13th Avenue – Materials Handling Inc. 
 



OU1 (continued) 
 

 
1223 – 1229 Quivas Street – Rudd Property 



OU2 
 

 
1001 South Tejon Street - Air Conditioning, Inc. with 1100 Umatilla in background. 
OU2 (continued) 
 

 
1001 South Tejon Street - Air Conditioning, Inc. with 1100 Umatilla in background right. 
 
 
 
 
OU2 (continued) 



 
 

 
Between 10th and 11th Avenues - Burlington Northern Railroad ROW



OU2 (continued) 
 

 
1010 Yuma Street - Alpha Omega Electronics 
 
 

 
1050 Yuma Street - Capital Management Realty 



OU2 (continued) 
 

 
999 Vallejo Street - G&K Services 
 

 
2191 West 10th Avenue - Jenkins Property 



OU2 (continued) 
 

 
2300 West 11th Avenue - Colorado Department of Transportation Jerome Maintenance 
Yard with 1100 Umatilla in background. 
 

 
1020 and 1030 Yuma Street - Rocky Mountain Research Corporation 



OU2 (continued) 
 

 
2121 West 10th Avenue - Staab Property 
 

 
2121 West 10th Avenue - Staab Property 
 
 



OU2 (continued) 
 

 
1900 West 12th Avenue - Flame Spray, Inc 
 

 
1900 West 12th Avenue (Flame Spray, Inc.) on right and 1100 Umatilla Street (formerly 
DuWald Steel) on left. 
 



OU2 (continued) 
 

  
1100 Umatilla Street - formerly DuWald Steel now Atlas Metals 
 

 
1100 Umatilla Street - formerly DuWald Steel now Atlas Metals 



OU2 (continued) 
 

 
1100 Umatilla Street - formerly DuWald Steel now Atlas Metals 
 

 
1100 Umatilla Street - formerly DuWald Steel now Atlas Metals. Workers doing site prep 
work for new pad at Atlas Metals. 
 



OU3 
 

 
1298 South Kalamath Street - Creative Illumination Inc. 
 

 
1235 South Jason Street - GT Car Shop / Aspen Design and Manufacturing 



OU3 (continued) 
 

 
1140 W Louisiana Ave - Kwan Sang Noodle Company, formerly Titan Labels 
 

 
Between West Louisiana and West Florida Streets - Central and Sierra Railroad ROW 



OU3 (continued) 
 

 
South Jason Street (on left) and Louisiana Street (on right) 
 

 
South Jason Street ROW 
 



 
OU3 (continued) 
 

 
1377 South Jason Street - Packaging Corp of America 
 
 
 
 



OU4 and OU5 
 

 
500 South Santa Fe Drive – Robinson Brick Company 
 

 
500 South Santa Fe Drive – Robinson Brick Company 



OU4 and OU5 (continued) 
 

 
500 South Santa Fe Drive – Robinson Brick Company – Location of Star Tech in 
background. 
 



OU6 
 

 
 2301 15th Street – Central and Sierra Railroad ROW / Centennial Tire 
 

 
2301 15th Street – Central and Sierra Railroad ROW / Centennial Tire 
 



OU6 (continued) 
 

 
1190 Yuma Street - Denver Water Department 
 

 
1271 West Bayaud Avenue - Allied (General Chemical) 



OU6 (continued) 
 

 
1271 West Bayaud Avenue - Allied (General Chemical) 
 

 
South Pecos Street and West Arizona Avenue - Public Service Company 



OU6 (continued) 
 

 
South Pecos Street and West Arizona Avenue - Public Service Company 
 

 
Jewell Street and South Platte River Drive - Ruby Hill Park 



OU6 (continued) 
 

 
Jewell Street and South Platte River Drive - Ruby Hill Park 
 

 
Jewell Street and South Platte River Drive - Ruby Hill Park 



OU7 
 

 
Cleanup on OU7 Marion Street 
 

 
Cleanup on OU7 Marion Street 



OU7 (continued) 
 

 
Cleanup on OU7 Marion Street 



OU8 
 

 
1805 South Bannock Street - Shattuck Chemical Site 
 

 
1805 South Bannock Street - Shattuck Chemical Site – Newly excavated monolith 
location along left edge of photo. 



OU9 

 
2001East Colfax Avenue – Formerly International House of Pancakes 

 
2001East Colfax Avenue – Formerly International House of Pancakes 



OU9 (continued) 
 

 
2015 and 2017 East Colfax Avenue – Formerly Larry’s Trading Post 



OU10 
 

 
1314 West Evans Avenue - Card Corporation 
 



OU11 
 

 
1285 – 1295 South Santa Fe Drive – Thomas 
 

 
1285 – 1295 South Santa Fe Drive - Thomas 




















































