
SIXTH FIVE-YEAR REVIEW REPORT FOR  
BRODERICK WOOD PRODUCTS SUPERFUND SITE 

ADAMS COUNTY, COLORADO 

Prepared by 

U.S. Environmental Protection Agency 
Region 8 

Denver, Colorado 

--------------------------------- 
Betsy Smidinger, Director    
Superfund and Emergency Management Division 



 

 

Table of Contents 
LIST OF ABBREVIATIONS AND ACRONYMS ................................................................................................. iv 
I. INTRODUCTION...................................................................................................................................................1 

Site Background .....................................................................................................................................................1 
FIVE-YEAR REVIEW SUMMARY FORM ........................................................................................................2 

II. RESPONSE ACTION SUMMARY ......................................................................................................................4 
Basis for Taking Action .........................................................................................................................................4 
Response Actions ...................................................................................................................................................4 
Status of Implementation ..................................................................................................................................... 13 
Systems Operations/Operation and Maintenance (O&M) ................................................................................... 18 

III. PROGRESS SINCE THE PREVIOUS REVIEW .............................................................................................. 19 
IV. FIVE-YEAR REVIEW PROCESS .................................................................................................................... 19 

Community Notification, Community Involvement and Site Interviews ............................................................ 19 
Data Review ......................................................................................................................................................... 20 
Site Inspection ...................................................................................................................................................... 28 

V. TECHNICAL ASSESSMENT ............................................................................................................................ 28 
QUESTION A:  Is the remedy functioning as intended by the decision documents? ......................................... 28 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? ................................................................................................................................. 29 
QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 
remedy? ................................................................................................................................................................ 30 

VI. ISSUES/RECOMMENDATIONS ..................................................................................................................... 30 
VII. PROTECTIVENESS STATEMENT ................................................................................................................ 34 
VIII. NEXT REVIEW .............................................................................................................................................. 34 
APPENDIX A – REFERENCE LIST ................................................................................................................... A-1 
APPENDIX B – SITE CHRONOLOGY ............................................................................................................... B-1 
APPENDIX C – INSTITUTIONAL CONTROL AND CDPHE INSTITUTIONAL CONTROL SUMMARY .. C-1 
APPENDIX D – PRESS NOTICE ........................................................................................................................ D-1 
APPENDIX E – INTERVIEW FORMS ................................................................................................................ E-1 
APPENDIX F – SITE INSPECTION CHECKLIST ............................................................................................. F-1 
APPENDIX G – SITE INSPECTION PHOTOS .................................................................................................. G-1 
APPENDIX H – HISTORICAL GROUNDWATER DATA ............................................................................... H-1 
APPENDIX I – DETAILED ARARS REVIEW TABLES .................................................................................... I-1 
APPENDIX J – SCREENING-LEVEL RISK REVIEWS ...................................................................................... J-1 
APPENDIX K – SEDIMENT DATA AND CLEANUP GOAL REVIEW .......................................................... K-1 
 

Tables 
 
Table 1: OU1 (Interim Action/Source Control) RAOs and Remedy Components ....................................................5 
Table 2: OU2 (Final Remedy) RAOs and Remedy Components ...............................................................................6 
Table 3: OU2 Soil Excavation Action Levels ............................................................................................................9 
Table 4: Fisher Ditch Sediment Excavation Action Level .........................................................................................9 
Table 5: LTU Treatment Levels ............................................................................................................................... 10 
Table 6: Groundwater Treatment Levels for the Surficial Aquifer .......................................................................... 11 
Table 7: Summary of Planned and/or Implemented Institutional Controls (ICs) ..................................................... 16 
Table 8: Protectiveness Determinations/Statements from the 2016 FYR Report .................................................... 19 
Table 9: Status of Recommendations from the 2016 FYR Report ........................................................................... 19 
Table 10: COCs Monitored and Not Monitored in FYR Period .............................................................................. 21 
Table 11: COC Exceedances in Surficial Aquifer in FYR Period ............................................................................ 22 
Table 12: COC Exceedances in Denver Aquifer in FYR Period .............................................................................. 23 



 

 

Table B-1: Site Chronology .................................................................................................................................... B-1 
Table I-1: Groundwater Treatment Levels Compared to Current MCLs and Colorado Basic Groundwater 
Standards ................................................................................................................................................................. I-1 
Table J-1: Screening-Level Risk Evaluation for Soil Excavation Levels ............................................................... J-1 
Table J-2: Screening-Level Risk Evaluation for Groundwater Treatment Levels .................................................. J-1 
Table K-1: Sediment Evaluation ........................................................................................................................... K-2 

Figures 
 
Figure 1: Site Vicinity Map ........................................................................................................................................3 
Figure 2: Site Features Map .......................................................................................................................................8 
Figure 3: Points of Compliance, from Figure 1 of 1996 Preliminary Close-Out Report ......................................... 12 
Figure 4: Institutional Control Map .......................................................................................................................... 17 
Figure 5: Monitoring Well Map ............................................................................................................................... 25 
Figure 6: Monitoring Wells with Exceedances Map ................................................................................................ 26 
Figure 7: Private Well Map ...................................................................................................................................... 27 
Figure H-1: Historical Surficial Aquifer Groundwater Monitoring Data .............................................................. H-1 
Figure H-2: Historical Denver Aquifer Groundwater Monitoring Data ................................................................ H-9 
Figure H-3: Historical Arapahoe Aquifer Groundwater Monitoring Data .......................................................... H-14 
 
  



 

 

LIST OF ABBREVIATIONS AND ACRONYMS 
 
ARAR   Applicable or Relevant and Appropriate Requirement 
bgs   Below Ground Surface  
BIC   Broderick Investment Company  
BWP   Broderick Wood Products  
CDPHE Colorado Department of Public Health and Environment 
CDPS  Colorado Discharge Permit System 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
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µg/kg   Micrograms Per Kilogram  
µg/L   Micrograms Per Liter  
MCL  Maximum Contaminant Level 
mg/kg  Milligrams Per Kilogram 
NAPL  NonAqueous Phase Liquid 
NCP   National Oil and Hazardous Substances Pollution Contingency Plan 
NPL   National Priorities List 
NS  Not sampled 
O&M   Operation and Maintenance 
OU  Operable Unit 
PAH  Polycyclic Aromatic Hydrocarbon 
PCP   Pentachlorophenol  
PEC   Probable Effect Concentration  
PFAS   Per- and Polyfluoroalkyl Substances  
PQL   Practical Quantitation Limit 
PRP  Potentially Responsible Party 
PWTS  Packaged Water Treatment System 
RAO  Remedial Action Objective 
RCRA   Resource Conservation and Recovery Act   
RI  Remedial Investigation 
ROD  Record of Decision 
RPM  Remedial Project Manager 
RSL   Regional Screening Level  
SBCW   Soil/Bentonite Cutoff Wall  
TCDD   Tetrachlorodibenzodioxin 
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I. INTRODUCTION 
 
The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions of reviews are documented in FYR reports such as this one. In addition, FYR reports 
identify issues found during the review, if any, and document recommendations to address them. 
 
The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 Code of Federal Regulations (CFR) Section 
300.430(f)(4)(ii)), and considering EPA policy.  
 
This is the sixth FYR for the Broderick Wood Products Superfund Site (Site). The triggering action for this 
statutory review is the completion date of the previous FYR. The FYR has been prepared because hazardous 
substances, pollutants or contaminants remain at the Site above levels that allow for unlimited use and 
unrestricted exposure (UU/UE).  
 
The Site consists of three operable units (OUs). OU1 is the interim action/source control remedy (impoundments). 
OU2 is the final remedy (soil, groundwater, sediments, and buildings, vessels, and drums). OU3 is the Union 
Pacific Railroad Company Project, which is described in more detail in the Status of Implementation section of 
this FYR Report. This FYR addresses all OUs. 
 
The EPA Remedial Project Manager (RPM), Andrew Schmidt, led the FYR. Participants included Colorado 
Department of Public Health and Environment (CDPHE) Project Manager Ross Davis and EPA FYR support 
contractor Skeo staff Treat Suomi and Kelly MacDonald. The potentially responsible party (PRP) was notified of 
the initiation of the FYR. The review began on 7/29/2020. 
 

 
 

EPA has determined in the five-year review that more information is needed before it can determine the 
protectiveness of the cleanup at the Broderick Wood Products Superfund Site. More information will be 
obtained with the collection of additional groundwater data.  

Site Background  
 
The 64-acre Site is in unincorporated Adams County near Denver, Colorado. The Broderick Wood Products 
(BWP) Company operated a wood treating facility to treat power poles, fence posts, railroad ties and other wood 
products from 1947 to 1981. Wood preserving agents used in the treatment process were creosote and 
pentachlorophenol (PCP). During facility operations, waste was disposed of on site, primarily in unlined 
impoundments in the northwest corner of the Site. Historical operations and disposal practices contaminated soil, 
sediment and groundwater with hazardous chemicals. The Broderick Investment Company (BIC) is the successor 
to BWP Company’s business interest and is the Site’s PRP. 
 
The Site is bound on the north by the Fisher Ditch (an open unlined irrigation canal), on the west by the 
Burlington Northern Santa Fe rail line tracks, and on the east by the Union Pacific Railroad Company rail line 
tracks (Figure 1). The southern boundary is approximately the crossing of the Burlington Northern Santa Fe and 
Union Pacific Railroad Company tracks. Current uses on the Site include a gravel business (on Lot 1), storage (on 
Lot 8, which BIC sold in 2019), and a Union Pacific Railroad Company bypass line across the Site (Figure 4). 
BIC owns Lots 2, 7, 9 and Tract A. Remedial surface features on site currently include land treatment units 
(LTUs), a packaged water treatment system (PWTS), a surge pond, pumping infrastructure, bioventing equipment 
and wells (Figure 2). The Site properties are fenced and secure.  
 
Three hydrogeological units underlie the Site: the surficial aquifer (the surficial aquifer alluvium and weathered 
Denver Formation, down to 25 feet below ground surface (bgs)), the Denver aquifer (the unweathered Denver 
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aquifer, 25 to 180 feet bgs) and the upper Arapahoe aquifer (>180 feet bgs). Groundwater flow at the Site is 
toward the north in the surficial and Arapahoe aquifers and toward the northeast in the Denver aquifer. 
Groundwater contamination at the Site was found primarily in the surficial and Denver aquifers. Groundwater 
under the Site in all three aquifers was deemed a potential drinking water source during remedy selection.  
 
Appendix A lists the resources referenced during development of this FYR Report. Appendix B provides the 
Site’s chronology of events. 
 
FIVE-YEAR REVIEW SUMMARY FORM 
 

 

SITE IDENTIFICATION 

Site Name: Broderick Wood Products  

EPA ID: COD000110254  

Region: 8 State: Colorado City/County: Adams County 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
Yes 

Has the Site achieved construction completion? 
Yes 

 
REVIEW STATUS 

Lead agency: EPA  

Author name:  Andrew Schmidt 

Author affiliation:  EPA Region 8 with support from Skeo 

Review period: 7/29/2020 – 7/15/2021 

Date of site inspection: 10/13/2020 

Type of review: Statutory 

Review number: 6 

Triggering action date: 9/29/2016 

Due date (five years after triggering action date): 9/29/2021 
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Figure 1: Site Vicinity Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.   
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II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
 
In 1980, the EPA became involved with the Site when the BWP Company applied for a permit as required under 
the Resource Conservation and Recovery Act (RCRA). In November 1981, the BWP Company ceased operations 
as a wood treating facility, citing market conditions. After inspections in 1981 and 1982, the EPA identified 
numerous RCRA violations. A waste disposal company operating north of the Site reported that wood treating 
chemicals had been detected in one of its monitoring wells. In March 1983, the EPA invoked CERCLA authority 
and conducted a preliminary assessment and site investigation. Contamination was detected in soil and 
groundwater samples taken both on site and off site. The EPA proposed the Site for listing on the Superfund 
program’s National Priorities List (NPL) in September 1983 and finalized its listing on the NPL in September 
1984. In 1985, a contractor hired by BIC to dismantle the wood treating plant started a fire that destroyed the 
process building and resulted in further contamination. 
 
Remedial investigation/feasibility study (RI/FS) activities took place in three phases: Phase I, completed in March 
1984; Phase II, completed in December 1986; and Phase III, completed in June 1991. Remedial investigations 
identified many minor and two primary contaminant sources (the Former Impoundment Area and the Former 
Process Area) at the Site (Figure 2).  
 
As part of the Phase III RI/FS, the EPA and BIC prepared an Endangerment Assessment for OU2 in January 
1991. Primary pathways with unacceptable risk included inhalation and ingestion of soils for on-site resident 
young children and industrial workers, and ingestion of groundwater for on-site resident adults, off-site resident 
adults, and on-site industrial workers. The chemicals of probable concern for the Former Impoundment Area and 
Former Process Area were polycyclic aromatic hydrocarbon (PAHs), PCP, dioxins and furans, and, in a historical 
engine house area, heavy metals such as arsenic, cadmium, lead and zinc. In addition, environmental risk to 
ecological receptors was present due to PAH contamination in Fisher Ditch sediments.   
 
Response Actions 
 
Remedial action objectives (RAOs) and remedy components are listed below, by OU, in Tables 1 and 2. The EPA 
issued the OU1 Record of Decision (ROD) in June 1988 as an interim remedy to address sludges in the two 
impoundments. Based on technical data and cost information obtained after the 1988 OU1 ROD, the EPA issued a 
1991 OU1 ROD Amendment to change the disposal method for the impoundment sludges. EPA selected the OU2 
remedy in the Site’s 1992 ROD as the final remedy for the Site, addressing soil, groundwater and sediment 
contamination and buildings, vessels, and drums. The EPA updated the OU2 remedy with a 1995 Explanation of 
Significant Differences (ESD) after additional data were collected and treatability studies indicated that treatment 
levels for groundwater were unattainable on the property. There is no decision document for OU3 because the 
EPA set up OU3 to better manage the Union Pacific Railroad Company Project at the Site (described in more 
detail in the Status of Implementation section of this FYR Report). 
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Table 1: OU1 (Interim Action/Source Control) RAOs and Remedy Components 
 

Decision 
Document RAOs Remedy Components 

1988 ROD 

• Addressing the contents of the impoundments as the greatest 
concentration of contaminants on-site; measures to address 
these contaminants would necessarily address all applicable 
or relevant and appropriate requirements (ARARs) that 
govern such measures. 

• Mitigating the following risks or pathways: 
o Ingestion of hazardous substances in the surface soils 

and the impoundments. 
o Direct dermal contact with hazardous substances in 

surface soils and the impoundments. 
o Inhalation of airborne hazardous substances. 
o Ingestion of contaminated groundwater. 

• Restriction of Site access. 
• Excavation and incineration of 

impoundment sludges. 
• Stockpiling or incineration of 

visibly-contaminated soils found 
beneath the impoundments. 

• Treatment of water in the 
impoundments and buildings. 

1991 ROD 
Amendment 

• Off-site reclamation of the useful 
components of the sludge, and 
incineration and disposal of the 
residues. 
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Table 2: OU2 (Final Remedy) RAOs and Remedy Components 
 

Decision 
Document RAOs Remedy Components 

1992 ROD 

• Control present and 
future risks posed 
by direct contact to 
and/or ingestion of 
and/or inhalation of 
contaminated soils, 
sediments, and 
groundwater. 

• Control the 
migration of 
contaminants from 
the soil to the 
aquifer systems. 

• Prevent significant 
future human 
exposure to residual 
contamination in the 
soils, sediments and 
groundwater. 

• Remove and 
properly dispose of 
the buildings, 
vessels, and drums 
and their contents 
including asbestos. 

• Soil/sediment 
o Excavation of site soil and bioremediation of organics-contaminated soil in an LTU. The length of the total treatment process 

was estimated at seven years. Since the Land Disposal Restrictions will not be met at the time of placement in the LTU, these 
Land Disposal Restrictions are waived under an interim measures waiver.1  The LTU will be designed, operated and closed in 
compliance with RCRA regulations. The EPA included, as extra protective measures, the liner and leachate collection system 
and closure with a multi-layered cap. 

o Excavation of organics-contaminated sediments in the Fisher Ditch and treatment to remove water, in preparation for 
subsequent treatment with organics-contaminated soils. 

o Treatment of heavy-metals-contaminated soil through chemical fixation, and off-site disposal.  
o Closure of existing surface impoundments in accordance with RCRA requirements. 
o Implementation of institutional controls to prohibit future residential and agricultural use of the Site and control exposure to 

organics-contaminated soils at lower levels remaining after excavation and treatment. 
• Groundwater 

o Recovery and treatment of groundwater and light nonaqueous phase liquids (LNAPLs) from the surficial aquifer. Construction 
of a treatment plant to remove LNAPLs, which will be shipped to an off-site recycling facility. Remaining water will be treated 
and mixed with nutrients and an oxygenating chemical (ex-situ bioremediation), then reinjected into the aquifer to stimulate 
bacterial growth to promote further breakdown of contamination (in-situ bioremediation). 

o Collection, treatment and off-site recycling of small amounts of dense non-aqueous phase liquids (DNAPLs) and groundwater 
from existing monitoring wells in the Denver aquifer. 

o Groundwater monitoring in all three aquifers for 30 years to assess groundwater quality and contaminant migration. 
o Installation of additional monitoring wells in the Arapahoe aquifer to further characterize groundwater contamination. 
o Implementation of institutional controls on the property to control access to water in the surficial and Denver aquifers. Federal 

and state groundwater standards identified as ARARs are not expected to be met in the Denver aquifer and are waived due to 
technical impracticability. 

• Buildings, vessels and drums 
o Demolition of buildings and decontamination and temporary stockpiling of building debris on site. 
o Decontamination and off-site reclamation of scrap metal. 
o Pumping/excavation, on-site storage, and off-site reclamation of vessel and drum contents (organics and sludges). 
o Pumping, stabilization, drumming and off-site disposal of contaminated water in building sumps and basements. 
o Off-site disposal of building debris and asbestos-containing materials. 

 
 

 
1 Land Disposal Restrictions prohibit placement of hazardous waste without treatment by a particular technology or to a particular concentration.  
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Decision 
Document RAOs Remedy Components 

1995 ESD 

For groundwater within the points of compliance:  
• Control access to contaminated groundwater 

within the points of compliance on the BWP 
property to reduce or eliminate exposure. 

• Reduce the mass of contamination within the 
points of compliance to reduce migration of 
contaminated groundwater beyond the points of 
compliance. 

• Contain contaminated groundwater within the 
points of compliance. 

• Groundwater 
o Remediation goals will be met at and beyond the points of compliance (the boundary of the BWP 

Company property) for the surficial and Denver aquifers. 
o Because groundwater treatment levels were determined to be unattainable on the site property, 

new remediation goals will be set for contaminated groundwater in the shallow aquifer in the area 
within the points of compliance (see RAOs in left column).  

o A soil/bentonite cutoff wall (SBCW) will be constructed at the north boundary of the BWP 
Company property to contain contaminants in the surficial aquifer within the points of compliance. 

o Natural attenuation and biodegradation will be used to address the contamination in the dissolved 
plume north of the BWP Company property. 

o Instead of injecting oxygenated water for the in-situ groundwater remediation, bioventing of soils 
will be conducted. Bioventing was deemed a more effective means of transmitting oxygen to the 
subsurface and circulating it through the subsurface than via oxygenated groundwater, due to low 
hydraulic conductivity and the heterogeneity of the surficial aquifer. 

 
 
Figure 2 shows Site remedy components. 
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Figure 2: Site Features Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.  
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Tables 3, 4, and 5 below show the soil excavation action levels, sediment excavation level and LTU treatment 
levels selected as part of the OU2 remedy. The 1992 OU2 ROD listed health-based excavation levels for soil. It 
also specified that the decision on the method to be used to determine soil excavation levels would be made 
during the remedial design. The EPA, CDPHE, and consultants conducted an evaluation of what action levels 
were needed to obtain a 1 x 10-5 risk in an industrial scenario and concluded that sampling for 
polychlorodibenzodioxins and furans (reported as 2,3,7,8-TCDD [tetrachlorodibenzodioxin] equivalents) provides 
an accurate representation of the total risk represented by surface and subsurface soils. They also concluded that 
the action levels below in Table 3 represented a 1 x 10-5 risk level. These action levels were selected by the EPA 
because they were felt to be the most protective action levels without being overly conservative.  
 
Table 3: OU2 Soil Excavation Action Levels 
 

Media Contaminant Soil Excavation Action Levels 
(µg/kg) 

Surface soil (ground surface to 1 foot bgs) 2,3,7,8-TCDD 
equivalents 

0.6 
Subsurface soil (> 1 foot bgs) 4.4 
Notes:  
Source: Appendix A of the 1996 OU2 Remedial Action Report.   
µg/kg = micrograms per kilogram 

 
Table 4: Fisher Ditch Sediment Excavation Action Level 
 

Contaminant Sediment Excavation Action Level 
(mg/kg) 

Carbazole  23.2 
Notes:  
Source: Page 57 of the 1992 OU2 ROD. 
Cleanup goal based on ecological risk factors. 
mg/kg = milligrams per kilogram  
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Table 5: LTU Treatment Levels 
 

Contaminant LTU Treatment Levels 
Organics 

2,3,7,8-TCDD equivalent 0.0006a mg/kg 
Total PAHs 

Benzo(a)pyrene 15.2 mg/kg 
Dibenzo(a,h)anthracene 13.9 mg/kg 

K001 Constituent b 
Naphthalene  95-99% 

PCP 90-99% 
Phenanthrene 95-99% 

Pyrene 95-99% 
Toluene 0.5-10 mg/kg 

Xylene (Total) 0.5-10 mg/kg 
Lead 99-99.9% 

Metals 
Arsenicc 5.0 mg/kg 

Cadmiumc 1.0 mg/kg 
Leadc 5.0 mg/kg 

Notes: 
Source: Table 12 of the 1992 OU2 ROD. 

a. Laboratory detection limitations may not allow measurement to this 
level. In that case, the detection limit will be the treatment level. The 
currently recognized detection level of 1 µg/kg corresponds to a cancer 
risk level close to 10-5. 

b. Remedy will comply with Land Disposal Restrictions through a 
treatability variance. Treatment levels or percent reduction ranges that 
ex-situ bioremediation will attain are presented. 

c. Action levels are based on non-wastewater toxicity characteristic 
leaching procedure (mg/L). 

 
Table 6 below shows the groundwater treatment levels for the surficial aquifer. ARARs were waived for the 
Denver aquifer due to the technical impracticability of meeting them. The 1995 OU2 ESD determined that the 
groundwater treatment levels were unattainable on the Site property for the surficial aquifer. They continue to 
apply at and beyond the points of compliance. Figure 3 shows the points of compliance. 
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Table 6: Groundwater Treatment Levels for the Surficial Aquifer 
 

Contaminant Groundwater Treatment Levels 
(micrograms per liter (µg/L)) Basis 

Carcinogenic Chemicals 

2,3,7,8-TCDD equivalent  5 x 10-5 Proposed maximum 
contaminant level (MCL) 

Trichloroethylene  5.0 Colorado basic groundwater 
standard 

Tetrachloroethylene  1.6 Risk-based level 
Carbazole 4.1 Risk-based level 
Non-Carcinogenic Chemicals 
Naphthalene  41.6 Risk-based level 
Acenaphthene  623.0 Risk-based level 
Fluorene  416.0 Risk-based level 
Anthracene  3,120.0 Risk-based level 
Fluoranthene  416.0 Risk-based level 
Pyrene 312.0 Risk-based level 
Phenol 623.0 Risk-based level 
2-Methylphenol  520.0 Risk-based level 
4-Methylphenol 520.0 Risk-based level 
2,4-Dichlorophenol  31.2 Risk-based level 
2,4,5-Trichlorophenol  1,040.0 Risk-based level 
PCP 1.0 Proposed MCL 
Notes: 
Source: Table 13 of the 1992 OU2 ROD. 
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Figure 3: Points of Compliance, from Figure 1 of 1996 Preliminary Close-Out Report 
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Status of Implementation 
 
OU1 
 
Site access was restricted through construction of a fence in January 1990. Stockpiling or incineration of visibly-
contaminated soils found beneath the impoundments was deferred to OU2 when EPA determined that the volume 
of visibly-contaminated soil was significantly greater than estimated in the 1986 Phase II RI/FS. Treatment of 
water in the impoundments and buildings was also deferred to OU2 because cost evaluations as part of the 
remedial design indicated that it would be more cost effective to treat the water during the OU2 remedial action. 
 
Per the 1991 ROD Amendment, impoundment sludges were excavated, blended and processed on-site, and 
transported to Allied Signal’s plant in Fairfield, Alabama, and reclaimed. Residues were incinerated and the ash 
disposed of in a permitted landfill. The OU1 remedial action finished in December 1993. 
 
OU2  
 
The EPA divided the OU2 remedy implementation into two stages. The EPA conducted Stage 1, which began in 
June 1993 and finished in April 1994. OU2 Stage 1 remedial action activities included: 

• Excavation of about 81,000 cubic yards of contaminated soils and subsequent stockpiling on-site 
• On-site fixation and disposal of about 3,900 cubic yards of metals-contaminated soils 
• Construction of LTUs consisting of a bermed area with a clay layer and a synthetic liner, a leachate 

collection system, and an irrigation system 
• Initial filling in of the LTUs, which consisted of placing cement-stabilized metals-contaminated soil in 

some areas and organic-contaminated soil in the remainder of the LTU. Cement-stabilized soil was placed 
about 16 inches thick, and the organic-contaminated soil was placed about 14 inches thick. 

• Construction of a clay layer and synthetically lined temporary stockpile area with a synthetic cover and a 
leachate collection system 

• Construction of a North Boundary Cutoff system consisting of eight buried drain lines, eight small drain 
line pump stations, and associated piping and electrical equipment 

• Installation of a PWTS on a concrete slab and subsequent installation of a building to house the PWTS 
• Construction of a lined surge pond 
• Demolition and disposal of about 30 buildings and miscellaneous vessels, metalwork, railroad lines, and 

other site debris 
• Disposal of about 21,200 gallons of creosote and PCP sludges 
• Installation of a composting system for treatment of soil contaminated with debris. This material was a 

mixture of crushed demolition debris (from building demolition) and excavated debris removed from 
under the LTUs (principally wood and steel banding). 

• Performing asbestos abatement for contaminated buildings. 
 
The 1992 OU2 ROD called for excavation of contaminated sediments from Fisher Ditch. Additional sampling of 
Fisher Ditch sediments in July 1993 showed remediation would not be necessary because contaminant levels were 
below the sediment excavation action level established in the ROD (Appendix K).  
 
Concurrent with Stage 1, the EPA conducted more Site characterization and treatability studies. Based on findings 
from these studies, the EPA recognized that the groundwater cleanup goals established in the 1992 ROD would 
not be attainable within the site property for the surficial and Denver aquifers. The EPA then issued the 1995 OU2 
ESD.  
 
The EPA operated the OU2 Stage 1 remedial action until February 1995, when BIC took over the operation via 
Unilateral Administrative Order. In a 1995 Consent Decree with the EPA, BIC agreed to perform the remedial 
design and remedial action for Stage 2. OU2 Stage 2 began in May 1995 and finished in September 1996. OU2 
Stage 2 included the following remedial action activities:  
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• Installation of a north boundary soil/bentonite cutoff wall (SBCW) 
• Construction of a non-aqueous phase liquid (NAPL) recovery and dewatering system 
• Construction of an in-situ phased bioventing program 
• Modification of the existing PWTS 
• Installation and abandonment of specific monitoring wells 
• Placing a one-foot soil cover over all areas with greater than 0.6 µg/kg dioxin equivalency 
• Removal of clay pipe. 

 
Groundwater is not currently treated in the PWTS. Water from the North Boundary Cutoff and West Boundary 
Cutoff trenches is currently pumped and stored on site in the surge pond or applied on the surface of the LTUs, 
where the water evaporates. 
 
OU3 
 
In 2003, Union Pacific Railroad Company approached the EPA, CDPHE and BIC about a regional project that 
included the construction of a rail line embankment across the Site. Union Pacific Railroad Company operates a 
complex set of rail lines, yards and switches in the Denver metropolitan area and has sought ways to improve 
service and reduce congestion through realignment activities. After technical review and discussions with the 
EPA, CDPHE, BIC and other stakeholders, the option of the rail line embankment crossing the Site was selected. 
The result of this process was called the Utah Junction Re-Alignment Project (Union Pacific Railroad Company 
Project in this report). As described above, the EPA established the Union Pacific Railroad Company Project as 
OU3 of the Site for management purposes; OU3 does not have any decision documents. This project required 
OU2 design considerations for: 1) building on or through the LTUs; 2) spanning the product recovery and 
bioventing systems; 3) replacing some monitoring wells; and 4) groundwater control measures and surface water 
drainage.  
 
The following modifications to the remedy, though not called for in a decision document, were designed and 
implemented at OU2 by the Union Pacific Railroad Company to allow for the completion of the Union Pacific 
Railroad Company Project: 

• Impacted and non-impacted soils were excavated (13,300 cubic yards and 39,000 cubic yards, 
respectively). 

• Non-impacted soils were used for embankment materials for the new rail line. 
• Impacted soils were placed and treated in the LTUs. 
• Debris encountered during excavations was removed and disposed of off-site. 
• The LTUs were modified to allow the new rail line to pass over and through them. 
• Bioventing wells were modified for use after embankment construction.  
• Product recovery trenches were extended to reach beyond the slope of the embankment. 
• Decontamination facilities and utilities were relocated and upgraded to facilitate post-construction 

operation. 
• Monitoring wells in the location of the new rail line work were abandoned and relocated (15 wells). 
• Utilities crossing under the Union Pacific Railroad Company embankment were encased. 
• Security fencing and vegetation impacted by the construction were restored. 
• An SBCW and West Boundary Cutoff drain line were installed along the west boundary of the Site.  
• An SBCW was installed along the east boundary. 

 
Note that the west SBCW, West Boundary Cutoff drain line, and east SBCW were installed to address concerns 
regarding the potential for off-site migration of potentially impacted groundwater from the Site and to manage 
groundwater during construction activities. The existing rail line running north to south along the western edge of 
the property had to be lowered by about 8 feet to accommodate the Union Pacific Railroad mainline bridge. This 
excavation had the potential to impact groundwater flow directions in the northwest corner of the Site. To 
minimize the potential for contaminated groundwater to flow westward and migrate off site into the subsurface 
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drainage channel, the existing North SBCW and North Boundary Cutoff drain line were extended along the west 
property boundary. In addition, the existing North SBCW was extended south along the east boundary to 1) 
prevent off-site migration of groundwater around the northeast corner of the Site; 2) block migration of 
potentially impacted groundwater from the neighboring Koppers Site onto the Site; and 3) prevent off-site 
migration of any potential leakage from the LTUs. 
 
Post-Construction Remedy Implementation Activities  
 
In 2011, CDPHE implemented new permit requirements for PWTS-treated water discharging into Clear Creek, 
which included adding discharge requirements for additional constituents and lowering the discharge limits for 
many existing constituents. BIC has had issues meeting these permit requirements due to the PWTS technology. 
BIC discontinued discharging treated water from the PWTS in September 2014 to avoid violating the permit and 
has not discharged water off site since. CDPHE responded to BIC and amended the discharge permit to eliminate 
some requirements. Despite this, water from the North Boundary Cutoff and West Boundary Cutoff trenches are 
currently pumped and stored on site in the surge pond or applied on the surface of the LTUs, where the water 
evaporates. This change was not formally approved by the EPA or CDPHE. 

 
The 2020 BIC Planned Operations and Maintenance (O&M) Activity document states that the following remedy 
operation activities have been completed: 

• LTU treatment of stockpiled impacted soils 
o The LTUs are no longer operated to treat soil but remain available for any Site soils excavated 

during development activity and as a place to dispose of expired clay and/or carbon media from 
the PWTS. 

• NAPL recovery in the Former Impoundment Area 
• Bioventing in the Former Process Area and Lot 8 
• Groundwater concentrations of contaminants of concern (COCs) in most off-site surficial aquifer wells 

have been reduced or eliminated, and observable PCPs in on-site surficial aquifer wells have been 
reduced. 

• Groundwater concentrations of COCs in most on-site Denver aquifer wells have been reduced or 
eliminated, and there remains no detection of COCs in off-site Denver aquifer wells. 

• There have been no detections of COCs above the specified treatment levels in the Arapahoe aquifer (6 
on-site wells and 1 off-site well). 

 
The EPA is reviewing documentation from BIC and has requested additional documentation to confirm these 
findings.  
 
The 2020 BIC Planned O&M Activity document states that the following remedy operation activities remain: 

• Completion of activity to meet performance criteria for bioventing in the Former Impoundment Area (Lot 
7). 

• Tri-annual sampling of designated wells for an indefinite period  
• Maintenance of an inward gradient across the North Boundary Cutoff and West Boundary Cutoff trenches 

for two more years 
• The LTUs are currently used for surficial water evaporation or disposal of site development soils.  

Closing of the LTUs will be needed at some time in the future when they are no longer needed. 
• Decommissioning of the PWTS and abandonment of wells, sumps and monitoring points. 

 
The EPA is currently reviewing Site documentation and Agency approvals to determine whether these remaining 
remedy requirements are appropriate.  
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Institutional Control (IC) Review   
 
Site institutional controls are summarized below in Table 7 and depicted in Figure 4. The 1992 OU2 ROD 
required institutional controls for prohibiting residential and agricultural uses of the Site, controlling exposure to 
organics-contaminated soils at lower levels remaining after excavation and treatment, and controlling access to 
groundwater in the surficial and Denver aquifers. Institutional controls are currently in place at the Site via a 2007 
Environmental Covenant. Use restrictions on the property include: 

• Prohibition on residential and public uses  
• Prohibition on agricultural use. 
• Restriction on excavation (No excavation of any soils at the property or underneath the soil cover shall 

occur except pursuant to the Materials Management and Health and Safety plan.) 
• Prohibition on use of water 
• Prohibition on well construction 
• Protection of the integrity of CERCLA remedial actions.  

 
Appendix C includes the 2007 Environmental Covenant in full, as well as a CDPHE summary of the institutional 
control. 
 
Table 7: Summary of Planned and/or Implemented Institutional Controls (ICs) 
 

Media, Engineered 
Controls, and Areas 

That Do Not 
Support UU/UE 

Based on Current 
Conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC Instrument 
Implemented and Date 

(or planned) 

Groundwater Yes Yes See Figure 4 Control access to 
groundwater 

2007 Environmental 
Covenant 

Soil  Yes Yes See Figure 4 

Prohibit 
residential and 

agricultural uses 
of the Site 

2007 Environmental 
Covenant 
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Figure 4: Institutional Control Map 

 
Note: Due to the differences in geospatial data, there are slight discrepancies between the institutional control boundary and the site boundary. It appears the 
intent of the institutional control is to cover the site area. 
 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.  
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Systems Operations/Operation and Maintenance (O&M)  
 
The Site is currently managed pursuant to the 2013 O&M Plan. The remedy components still underway are 
outlined in the 2013 O&M Plan and include: 

• Operation of the PWTS 
• Operation of the North Boundary Cutoff trench and West Boundary Cutoff trench 
• Land treatment operations and closure 
• Bioventing, dewatering, and re-injection in the Former Impoundment Area 
• Groundwater Monitoring. 

 
Most Site infrastructure is between 15 and 18 years old and requires attention to support remedial activities. The 
recent sale of Lot 8 has provided BIC the funding necessary to address deferred maintenance issues, as described 
below. 
 
The North Boundary Cutoff and West Boundary Cutoff trench recovery pumps operate to draw down the 
groundwater elevation as necessary to maintain an inward gradient across the north and east. The recovery pumps 
and associated remedial equipment need to be cleaned, inspected and replaced as necessary. The above-ground 
containment boxes and/or the electrical control panels associated with the North Boundary Cutoff trench on Lot 8 
should be properly protected to ensure they are not damaged in the future.  
 
BIC noted that the Former Impoundment Area (i.e., Lot 7) met the oxygen consumption level criteria in 2019 and 
needs to be biovented and tested again to complete the process. BIC currently plans to dismantle and sell the Lot 7 
bioventing system following Agency approval of the completion of bioventing.  
 
The PWTS is not currently in operation. However, the PWTS needs to be available as a backup in case of 
unusually wet site conditions. Per the 2020 Planned O&M Activity document, several repairs or upgrades are 
needed at the PWTS. The electrical and plumbing systems in the PWTS need to be inspected and all necessary 
repairs need to be made. In addition, the piping needs to be reconfigured to allow for ease of bypassing 
unnecessary components in handling water from the North Boundary Cutoff and West Boundary Cutoff trenches. 
BIC maintains that North Boundary Cutoff and West Boundary Cutoff trench water should be pumped directly to 
the surge pond once repairs there are completed and that water from the surge pond can then be pumped to the 
LTUs or the PWTS as needed.  
 
The surge pond is a lined containment facility next to the PWTS. It is designed to take overflow water from the 
PWTS. BIC currently plans for the surge pond to be an important element in handling surficial water from the 
North Boundary Cutoff and the West Boundary Cutoff trenches. BIC noted that it plans to drain and inspect the 
surge pond for integrity and make any necessary repairs. BIC also noted that a sprinkling system should be added 
to the surge pond to enhance the rate of evaporation from the pond (i.e., a pump and separate piping installed to 
transport excess water to the LTUs for storage and evaporation from the LTUs). Note that the use of the LTUs to 
manage water, other than irrigation for soil treatment, is not part of the operations identified in the 2013 O&M 
plan.  
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III. PROGRESS SINCE THE PREVIOUS REVIEW 
 
This section includes the protectiveness determinations and statements from the previous FYR Report as well as 
the recommendations from the previous FYR Report and the status of those recommendations. 

 

Table 8: Protectiveness Determinations/Statements from the 2016 FYR Report 

OU # Protectiveness 
Determination Protectiveness Statement 

1 Protective 
Institutional controls are in place to restrict use of the contaminated groundwater and the 

residents/businesses in the area are served by the municipal water system. The remedial action 
at OU1 is protective of human health and the environment. 

2 Not Protective 

The remedial action at OU2 is not protective because O&M and monitoring activities have 
only been conducted on a limited/sporadic basis since 2012. This is mainly due to the PRP’s 
limited financial resources and the difficulties encountered when attempting to upgrade the 
water treatment system to meet the more stringent requirements of a 2013 CDPS2 discharge 
permit. The remedy must be returned to normal operation, maintenance and monitoring to 

ensure protectiveness. 
Sitewide Not Protective Because OU2 is not protective, the Site is not protective of human health and the environment. 

 
Table 9: Status of Recommendations from the 2016 FYR Report 

OU # Issue Recommendations Current 
Status 

Current Implementation Status 
Description 

Completion 
Date (if 

applicable) 

2 

Since 2012, O&M and 
monitoring activities 

have only been 
conducted on a 

limited/sporadic basis.  

Return remedy to 
normal operation, 
maintenance and 

monitoring.  

Ongoing 

Some O&M activities have resumed. 
The PRP resumed groundwater 
monitoring in 2017 and 2020. 

Groundwater is not currently treated 
in the PWTS. Water from the North 

Boundary Cutoff and West Boundary 
Cutoff trenches is currently pumped 
and stored on site in the surge pond 

or applied on the surface of the 
LTUs, where the water evaporates. 

N/A 

 
IV. FIVE-YEAR REVIEW PROCESS 
 
Community Notification, Community Involvement and Site Interviews 

 
A public notice was made available by posting on the EPA Site Profile Page (Appendix D). It stated that the FYR 
was underway and invited the public to submit any comments to the EPA. The results of the review and the report 
will be made available on the Site Profile Page (http://www.epa.gov/superfund/broderick-wood) and at the Site’s 
information repositories, EPA Superfund Records Center, located at 1595 Wynkoop Street, Denver, Colorado 
80202-1129 and CDPHE Hazardous Materials and Waste Management Division Records Center, 4300 Cherry 
Creek Drive South, Denver, Colorado 80246-1530.  
 
During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy implemented to date. The interviews are summarized below and included in full in Appendix E. 
 
Ross Davis of CDPHE said that his overall impression is that significant surficial cleanup has been conducted, 
maintenance of remedy components focused on subsurface cleanup has been lacking, and reuse is the main driver 
to completing cleanup at the Site. Portions of the Site have been sold for industrial reuse. Groundwater data 
suggests treatment levels have not been achieved in the surficial aquifer for naphthalene, pentachlorophenol and 

 
2 CDPS is Colorado Discharge Permit System. 

http://www.epa.gov/superfund/broderick-wood
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phenol and in the Denver aquifer for naphthalene and pentachlorophenol. Since groundwater has not achieved 
treatment levels, he noted that he would like to see operation of the PWTS. Mr. Davis shared that the PWTS was 
having difficulty achieving dissolved manganese standards in the discharge, and CDPHE facilitated a permit 
review and was able to eliminate the manganese standard. The discharge permit was changed in 2017, but since 
that time the PWTS has not operated. He also noted he was comfortable with the institutional controls at the Site. 
 
Tom Connolly of BIC said the remedial activities at the Site have been successful. He stated that the groundwater 
analysis from 2020 indicates that nearly all wells have experienced a 90-95% reduction in COCs with many 
having COCs below the target levels set by the 1992 OU2 ROD. He said that the active phase of the remedy has 
been completed, and what remains is containment, monitoring and reporting. Mr. Connolly also noted that 
implementation of the remedy components resulted in placing large portions of the Site back into productive use. 
He stated that none of the surrounding properties have been significantly impacted by the site conditions and that 
he was not aware that there has ever been a complaint or inquiry from any resident related to this Site in the last 
20 years. 
 
Data Review 
 
Groundwater monitoring is conducted to assess groundwater quality and contaminant migration. BIC currently 
samples groundwater every three years. Figure 5 shows monitoring well locations and Figure 6 shows monitoring 
wells with COC exceedances in this FYR period. Historical groundwater monitoring data are included in 
Appendix H. Per the remedy, ARARs were waived for the Denver aquifer (below the BWP Company property) 
due to the technical impracticability of meeting them, and cleanup goals for the surficial aquifer were deemed 
unattainable on the site property but are to be met at and beyond the points of compliance (Figure 3). However, 
point of compliance wells are not designated in monitoring reports, and there is very limited off-site groundwater 
sampling to verify compliance. Therefore, for this data review, all groundwater data from this FYR period for all 
aquifers was compared to the cleanup goals to capture the current status. Groundwater sampling during this FYR 
period is summarized below in the following order: 

• Groundwater COCs 
• Surficial aquifer groundwater monitoring data 
• Denver aquifer groundwater monitoring data 
• Arapahoe aquifer groundwater monitoring data 
• Off-site groundwater 

 
Groundwater COCs 
 
Groundwater COCs identified in the ROD include 2,3,7,8-TCDD equivalent, acenaphthene, anthracene, 
carbazole, 2,4-dichlorophenol, fluoranthene, fluorene, 2-methylphenol, 4-methylphenol, naphthalene, PCP, 
phenol, pyrene, tetrachloroethylene, trichloroethylene and 2,4,5-trichlorophenol. Not all COCs were analyzed in 
all aquifers during this FYR period (Table 10). In addition, contaminants not identified as COCs were included in 
the groundwater monitoring. Data tables from the groundwater monitoring reports do not include comparison to 
any standards for non-COC contaminants. A justification and explanation for which contaminants are monitored 
or not at which wells is needed, with comparison to appropriate standards if relevant. 
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Table 10: COCs Monitored and Not Monitored in FYR Period 
 

Aquifer COCs Monitored COCs Not Monitored 
Surficial and 
Denver Aquifers 

Acenaphthene 
Anthracene 
Fluoranthene 
Fluorene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
PCP 
Phenol 
Pyrene 
2,4,5-Trichlorophenol 

2,3,7,8-TCDD equivalent 
Carbazole 
2,4-Dichlorophenol 
Trichloroethylene  
Tetrachloroethylene 

Arapahoe Aquifer  Naphthalene 
Phenol 

2,3,7,8-TCDD equivalent 
Acenaphthene 
Anthracene 
Carbazole 
2,4-Dichlorophenol 
Fluoranthene 
Fluorene 
2-Methylphenol 
4-Methylphenol 
PCP 
Pyrene 
Tetrachloroethylene 
Trichloroethylene  
2,4,5-Trichlorophenol 

 
Surficial Aquifer  
 
Groundwater was sampled during this FYR period in the surficial aquifer in wells BFI-9, CH-14D, CH-15D, CH-
17D, CH-18D, LTU-1, LTU-2 (relocated), LTU-3, E-1, E-2, E-4, E-5, E-6 and W-2. Sampling events took place 
in 2017 and 2020. Of the COCs monitored, the only contaminants detected above their cleanup goals were 
naphthalene and PCP (Table 11).  
 
Naphthalene exceedances (treatment level of 41.6 µg/L) in the surficial aquifer were limited to wells CH-14D, 
with concentrations of 536 µg/L in March 2017 and 159 µg/L in September 2020, and CH-15D, with 
concentrations of 47.8 µg/L in March 2017 and 89.1 µg/L in September 2020. Both wells are located on the 
northwestern boundary of the Site. There does not appear to be a well sampled downgradient of these wells, 
which would be necessary to delineate the contamination. 
 
PCP exceeded its cleanup goal in 12 of 14 sampled wells at the Site, with highest concentrations in well W-2, 
which is located on the western boundary of the Site. PCP was not detected in wells CH-15D and E-2 in this FYR 
period, though in some instances the detection limits exceeded the groundwater treatment level (5 or 10 µg/L 
compared to 1 µg/L). There does not appear to be a well sampled downgradient of these wells, which would be 
necessary to delineate the contamination. 
 
In general, PCP and naphthalene concentrations show a decrease when compared to historical levels, except for 
PCP concentrations in CH-14D, CH-18D and W-2. PCP concentrations in CH-14D have fluctuated over time. 
Concentrations in CH-18D were historically non-detect but have exceeded the treatment level consistently since 
2011. Concentrations in W-2 demonstrated a decrease within this FYR period, but the March 2017 concentration 
was the highest observed in this well during its sampling history. 
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Table 11: COC Exceedances in Surficial Aquifer in FYR Period 
 

Well Sample Date COC Concentration in Surficial Aquifer (µg/L) 
COC: Naphthalene PCP 

Groundwater Treatment Levels: 41.6 1 

BFI-9 7/14/2017 4.03 178 
9/27/2020 3.1 89 

CH-14D 3/27/2017 536 10 U 
9/27/2020 159 35.7 

CH-15D 3/27/2017 47.8 10 U 
9/27/2020 89.1 1 U 

CH-17D 5/31/2017 0.2 U 1.12 
9/23/2020 0.2 U 1 U 

CH-18D 9/27/2020 0.2 U 12.4 

LTU-1 6/28/2017 0.2 U 47.3 
10/4/2020 0.2 U 24.4 

LTU-2 
(relocated) 

6/30/2017 0.2 U 1 U * 
10/4/2020 0.2 U 6.5 

LTU-3 6/28/2017 0.2 U 16.2 
10/4/2020 0.2 U 17.3 

E-1 8/2/2017 0.2 U 8.81 
9/27/2020 0.2 U 1 U 

E-2 8/2/2017 0.2 U 5 U 
9/27/2020 0.2 U 1 U 

E-4 8/2/2017 0.2 U 7.76 
9/27/2020 0.401 5.47 

E-5 7/31/2017 0.2 U 23.6 
9/27/2020 0.2 U 21.2 

E-6 7/31/2017 0.2 U 22.8 
9/27/2020 0.2 U 20.6 

W-2 

3/28/2017 10 U 26,000 
11/11/2017 15.5 314 
4/20/2020 NS 225 
10/4/2020 0.2 U 54.8 

Notes: 
Source: Table 9 of the 2020 O&M Report. 
U = The analyte was not detected and the quantitation limit is reported. 
NS = Not sampled. 
Bold = Exceedance of groundwater treatment level  
* Finding indicates that PCP results were not validated for this sampling event. 

 
Denver Aquifer 
 
In this FYR period, groundwater was sampled in the Denver aquifer in wells D-1, D-2, D-4, D-5 (relocated), D-6 
and IT-2. Sampling events took place in 2017 and 2020.  
 
Exceedances of site COCs monitored in this FYR period are summarized below in Table 12. Exceedances of 
naphthalene and PCP were each found in five of six wells sampled. There was one phenol exceedance in this FYR 
period in well IT-2. The highest PCP concentrations were in wells D-5 and IT-2, both orders of magnitude above 
the treatment level. The highest naphthalene concentrations were in wells D-1, D-4 and IT-2. All concentrations 
demonstrate a decline from historical highs, except for D-5. There do not appear to be wells sampled 
downgradient of these exceedances, which would be necessary to delineate the contamination. 
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Table 12: COC Exceedances in Denver Aquifer in FYR Period 
 

Well Sample Date COC Concentration in Denver Aquifer (µg/L) 
COC: Naphthalene PCP Phenol 

Groundwater Treatment Levels: 41.6 1 623 

D-1 11/11/17 1,170 1 U 10 U 
8/25/20 0.2 U 6.85 10 U 

D-2 11/11/17 359 1 U 10 U 
9/18/20 115 1 U 10 U 

D-4 3/28/17 476 10 U 11.1 
9/04/20 1,930 23.4 10 U 

D-5 
(relocated 
in 2004) 

11/02/17 10 U 1,410 10 U 

9/03/20 ND 5,820 ND 

D-6 3/27/17 136 10 U 10 U 
9/03/20 371 2.74 10 U 

IT-2 4/03/17 3,780 340 862 
9/27/20 287 264 10 U 

Notes: 
Source: Table 10 of the 2020 O&M Report. 
U = The analyte was not detected and the quantitation limit is reported. 
ND = Not detected. 
Bold = Exceedance of groundwater treatment level 

 
Arapahoe Aquifer 
 
Point of compliance wells are not designated in monitoring reports, and there is very limited off-site groundwater 
sampling to verify compliance. Therefore, for this data review, all groundwater data from this FYR period for all 
aquifers was compared to the cleanup goals to capture the current status.  
 
In this FYR period, groundwater was sampled in the Arapahoe aquifer in wells 90-10AR, 90-7AR, 90-8AR, A-2, 
A-3, A-4 and A-5. Sampling events took place in 2017 and 2020. The constituents monitored included benzoic 
acid, benzyl alcohol, bis(2-ethylhexy)-phthalate, naphthalene, phenol and 4-methylphenol. Of these, only 
naphthalene and phenol are site COCs with treatment levels. Naphthalene and phenol were not detected above 
their treatment levels in the Arapahoe aquifer in this FYR period.  
 
Off-site Groundwater 
 
The 2016 BIC O&M report noted that on-property groundwater flow in the surficial aquifer is to the north and in 
the Denver aquifer is to the northeast. The report also states that groundwater is contained on property due to the 
SBCW with localized increases of water levels along the northern property boundary and that Fisher Ditch 
appears to be actively recharging the aquifer along the northern property boundary. Maps with potentiometric 
surfaces and groundwater elevations are not available and should be included in future reports to aid in analysis of 
groundwater flow.  
 
Only two off-site wells were sampled during this FYR period: 90-10AR is in the Arapahoe aquifer, and BFI-9 is 
in the surficial aquifer and is slightly north of the SBCW and North Boundary Cutoff trench. BFI-9 has PCP 
exceedances during this FYR period, indicating that there is groundwater contamination downgradient of the 
SBCW in the surficial aquifer. There are no off-site wells sampled in the Denver aquifer in this FYR period to 
determine whether groundwater contamination in this aquifer is contained to the Site. It is unclear whether natural 
attenuation is occurring in off-site groundwater. 
 
A review of private wells in the vicinity of the Site was conducted using a well geospatial dataset from the 
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Colorado Division of Water Resources Well Permit Research Viewer (Figure 7).3 There are private domestic and 
irrigation wells downgradient of the Site within the depths of the surficial and Denver aquifers (to 180 feet bgs). 
Additional off-site groundwater monitoring is needed to delineate off-site groundwater contamination and 
confirm it is not impacting these wells. Sampling of private wells could be considered. 

 
3 Available at https://maps.dnrgis.state.co.us/dwr/Index.html?viewer=dwrwellpermit.  

https://maps.dnrgis.state.co.us/dwr/Index.html?viewer=dwrwellpermit
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Figure 5: Monitoring Well Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. 
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Figure 6: Monitoring Wells with Exceedances Map 

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. 
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Figure 7: Private Well Map 

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. 
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Site Inspection 
The site inspection took place on 10/13/2020. Participants included EPA RPM Andrew Schmidt, CDPHE project 
manager Ross Davis, BIC contractor Mark Molen, BIC contractor Rich Greenwood, BIC representative Tom 
Connolly and Treat Suomi from EPA support contractor Skeo. The purpose of the inspection was to assess the 
protectiveness of the remedy. Site visit participants met at the PWTS and then proceeded to walk the Site and 
observe remedy components, including the LTUs, sumps, wells, the Former Process Area, the Former 
Impoundment Area and the NAPL recovery system. The Site was relatively well maintained. Some O&M issues 
were identified related to piping and sprinkler systems taking water to the LTUs, monitoring wells, and ensuring 
steps are taken to protect remedy components on Lot 8. The Trustee contractors indicated they are working on 
addressing all noted maintenance needs. Appendices F and G provide the site inspection checklist and site visit 
photographs. 
 
V. TECHNICAL ASSESSMENT 
 
QUESTION A:  Is the remedy functioning as intended by the decision documents? 
 
Question A Summary: 
 
The remedy is partially functioning as intended. BIC stated that it has completed many components of the 
remedy. However, the EPA does not have documentation to support these claims. The EPA has requested 
documentation in order to confirm that the remedy has been appropriately implemented with oversight and to 
determine appropriate, EPA-approved next steps. Some of these components needing documentation include but 
are not limited to: 

• pumping/excavation, on-site storage, and off-site reclamation of vessel and drum contents 
• pumping, stabilization, drumming and off-site disposal of contaminated water in building sumps and 

basements. 
 
The OU1 interim remedy is complete and addressed the impoundment sludges. The OU2 remedy addressed 
metals-contaminated soil via chemical fixation and organics-contaminated soil via treatment in LTUs. Treatment 
of soil in the LTUs has concluded (the EPA is reviewing BIC documentation of this). The LTUs currently remain 
open and have accepted additional soil from site redevelopment activities; the LTUs have been acting in this 
instance as a soil repository, rather than being used for treatment. The LTUs will need to be closed over the long 
term. BIC has indicated that NAPL recovery has concluded. Bioventing has concluded in the Former Process 
Area and Lot 8 and is ongoing in the Former Impoundment Area (Lot 7). An SBCW is in place around the 
northern, western and eastern edges of the Site to limit off-site groundwater flow. Groundwater is currently 
recovered via the North Boundary Cutoff and West Boundary Cutoff trenches. Institutional controls have been 
implemented at the Site via a 2007 Environmental Covenant. It includes restrictions on residential and agricultural 
uses, excavation, water use and well construction and requires protection of the remedial elements.  
 
Groundwater is not currently treated in the PWTS. NAPL recovery is also not currently conducted. Collected 
groundwater is instead sprayed onto the LTUs, which was not approved by EPA or CDPHE. The recent practice 
of using the LTUs as evaporation pads for extracted groundwater and leachate is inconsistent with the remedy as 
described by the decision documents, and may be leading to the application, or redistribution, of contaminants 
through leaching. If spraying collected groundwater onto the LTUs is deemed inappropriate, the EPA and CDPHE 
will determine whether the original remedy of treating water via the PWTS should be reinstated or if other actions 
are needed to handle contaminated groundwater. 
 
Groundwater monitoring currently occurs every three years. During monitoring, several Site COCs are not 
sampled, and several non-COCs are sampled but are not compared to any standards. In future monitoring events 
BIC should sample wells for all COCs and should compare those COCs to groundwater treatment levels. 
Groundwater contamination above treatment levels is present on site in the surficial and Denver aquifers and does 
not appear to be fully delineated. In general, concentrations in this FYR period indicate a downward trend from 
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historical highs. Limited off-site groundwater sampling occurred during this FYR period. Although the 1995 ESD 
determined that it was technically impracticable to actively remediate the Denver aquifer and waived ARARs for 
that portion of the Denver aquifer under the BWP Property, identification of point of compliance wells is 
necessary to evaluate whether the contamination in the Denver Aquifer is extending beyond the technically 
impracticable zone. There are downgradient, private wells. Additional off-site groundwater sampling is needed to 
delineate off-site groundwater contamination, determine whether containment is working, determine whether 
monitored natural attenuation is occurring, and confirm contamination is not impacting these wells.  
 
For several years, BIC did not have adequate funds to conduct O&M or monitoring activities. O&M upgrades are 
needed and are now underway after a recent property sale provided BIC with financial resources.  
 
Remedial action reports indicate that during Stage 2 of the OU2 remedy implementation, placement of a 1-foot 
soil cover over all areas with greater than 0.6 µg/kg dioxin equivalency (about 24.7 acres) occurred (Figure 2). 
This remedy component does not appear to be part of the formal remedy as documented in decision documents, 
and there is no ongoing maintenance or monitoring conducted to ensure this cover remains in good condition. 
There is currently an institutional control in place on the Site to prevent excavation, so this does not appear to be a 
concern for current protectiveness. However, the justification for the soil cover should be determined, as well as 
whether it should be documented as a formal part of the remedy and whether soil-cover maintenance and 
monitoring are needed on an ongoing basis. 
 
Lot 8 is being used as storage by new owners. During the Site inspection, extraction pump house 2 appeared to be 
encroached upon by the new owners’ operations (see site inspection photos in Appendix G). BIC needs to 
evaluate O&M procedures to ensure storage operations adequately protect site remedy components.  
 
To allow for completion of the Union Pacific Railroad Company Project, modifications were made to the OU2 
remedy. These changes have not been documented in a decision document. The EPA will evaluate whether a 
decision document is needed to document changes to the remedy.  
 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? 
 
Question B Summary: 
 
The exposure assumptions and RAOs all remain valid.  
 
Groundwater treatment levels were established in the 1992 OU2 ROD. Some were based on ARARs, and some 
were risk-based. An ARAR evaluation was conducted to determine whether any groundwater standards have 
changed since the issuance of the remedy (Appendix I). The state and federal standards for 2,3,7,8-TCDD 
equivalent are now more stringent than the treatment level from the ROD. This cleanup goal may need to be 
updated to reflect the current standards. Groundwater treatment levels for seven contaminants (acenaphthene, 
anthracene, fluorene, fluoranthene, pyrene, 2,4-dichlorophenol and 2,4,5-trichlorophenol) are less stringent than 
current standards (though these were not originally based on ARARs). The treatment standards that exceed 
current standards warrant further review to determine whether they should be updated to reflect current standards. 
 
For groundwater contaminants where no federal or state standards were available, a screening-level risk 
assessment was conducted instead to evaluate risk (Appendix J). The groundwater treatment levels correspond to 
risk below the EPA’s acceptable risk range and therefore remain valid.  
 
Soil excavation action levels were selected during the OU2 remedial design. To evaluate whether the action levels 
selected remain valid, a screening-level risk assessment was conducted (Appendix J). The excavation action levels 
for surface soil correspond to risk below or within EPA’s acceptable risk range and therefore remain valid. The 
excavation action levels for subsurface soil correspond to risk outside the EPA’s acceptable risk range. However, 
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this does not affect protectiveness because an institutional control on the property limits soil excavations to only 
those compliant with the Materials Management and Health and Safety plan. 
 
The 1992 OU2 ROD included a sediment excavation action level for Fisher Ditch. A cleanup goal review was 
conducted as part of this FYR and is included in full in Appendix K. It concluded that the sediment cleanup goal 
remains valid. 
 
QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 
remedy? 
 
The gravel business operating on part of the Site has proposed purchasing Lot 4 of parcel 0182510304002 from 
BIC (Figure 4). This Lot currently includes the LTUs south of the rail line. BIC has stated that soil treatment 
levels have been met for all lifts of soil in the LTUs. The EPA and CDPHE have completed a review of the most 
recent analytical data for the LTUs south of the rail line to determine compliance with ROD treatment levels and 
found that insufficient data is available to determine whether all lifts of soil have achieved treatment levels. In 
addition to the lack of adequate confirmation data for early lifts in the LTU, the recent practice of using the LTUs 
as evaporation pads for extracted groundwater and leachate is inconsistent with the remedy as described by the 
decision documents, and may be leading to the application or redistribution of contaminants through leaching. 
Sampling is needed to determine the present concentrations of contaminants in each lift of the LTUs and an 
appropriate path forward.  
 

 
VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the FYR: 

1 and 3 
 

Issues and Recommendations Identified in the FYR: 
 

OU(s): 2 Issue Category: Operations and Maintenance 

Issue: BIC no longer operates the PWTS or NAPL recovery system, and instead 
sprays collected groundwater onto the LTUs. This is not part of the official Site 
remedy, was not approved by the EPA or CDPHE and was not included in the 
2013 O&M Plan.  

Recommendation: Determine whether spraying collected groundwater onto the 
LTUs is appropriate. If not, determine whether the original remedy of treating 
water via the PWTS should be reinstated or if other actions are needed to handle 
contaminated groundwater.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State 
 

EPA/State 9/29/2023 
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OU(s): 2 Issue Category: Remedy Performance 

Issue: BIC maintains that several remedial activities are complete. The EPA and 
CDPHE have not received documentation to support these claims.  

Recommendation: Provide documentation that remedial activities are completed. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA/State 9/29/2023 
 

OU(s): 2 Issue Category: Monitoring 

Issue: There were no off-site wells sampled in the surficial and Denver aquifers 
during this FYR period. Contamination in these aquifers does not appear to be 
delineated. PCP was present above its cleanup goal in well BFI-9, which is north 
of the SBCW and North Boundary Cutoff trench. It is currently unknown whether 
any off-site groundwater contamination above treatment levels is present and 
whether containment is successful. 

Recommendation: Sample off-site groundwater to delineate off-site groundwater 
contamination, determine whether containment is working, determine whether 
monitored natural attenuation is occurring and confirm contamination is not 
impacting private wells.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

Yes Yes PRP 
 

EPA/State 9/29/2023 

 
OU(s): 2 Issue Category: Monitoring 

Issue: Point of compliance wells are not designated in monitoring reports, and 
there is very limited off-site groundwater sampling to verify compliance. 

Recommendation: Designate point of compliance wells in monitoring reports 
and conduct off-site groundwater sampling to verify compliance. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP 
 

EPA/State 9/29/2023 
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OU(s): 2 Issue Category: Operations and Maintenance 

Issue: The 1-foot soil cover does not appear to be part of the formal remedy as 
documented in decision documents, and there is no ongoing maintenance or 
monitoring conducted to ensure this cover remains in good condition. 

Recommendation: Determine the justification for the implementation of the soil 
cover, whether it should be documented as a formal part of the remedy, and 
whether soil cover maintenance and monitoring are needed on an ongoing basis. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State 
 

EPA/State 9/29/2023 

 
OU(s): 2 Issue Category: Monitoring 

Issue: The state and federal standards for 2,3,7,8-TCDD equivalent are now more 
stringent than the groundwater treatment level from the ROD. Groundwater 
treatment levels for seven contaminants (acenaphthene, anthracene, fluorene, 
fluoranthene, pyrene, 2,4-dichlorophenol and 2,4,5-trichlorophenol) are greater 
than current standards (though these were not originally based on ARARs). 

Recommendation: Consider whether the treatment levels for 2,3,7,8-TCDD 
equivalent, acenaphthene, anthracene, fluorene, fluoranthene, pyrene, 2,4-
dichlorophenol and 2,4,5-trichlorophenol should be updated to reflect current 
standards; document in a decision document if needed. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State 
 

EPA/State 9/29/2023 

 
OU(s): 2 Issue Category: Operations and Maintenance 

Issue: During the site inspection, extraction pump house 2 on Lot 8 appeared to 
be encroached upon by storage operations.  

Recommendation: Evaluate O&M procedures to ensure storage operations 
adequately protect site remedy components. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP 
 

EPA/State 9/29/2023 
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OU(s): 2 Issue Category: Other 

Issue: To allow for completion of the Union Pacific Railroad Company Project, 
modifications were made to the OU2 remedy. These changes have not been 
documented in a decision document. 

Recommendation: Evaluate whether changes made to the OU2 remedy that 
occurred as part of the Union Pacific Railroad Company Project (tracked as OU3) 
need to be more clearly documented in the site file.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA 
 

EPA 9/29/2023 

 
OTHER FINDINGS 

 
Additional recommendations were identified during the FYR. These recommendations do not affect 
current and/or future protectiveness. 

 
• Groundwater monitoring reports do not currently include standard report elements such as 

potentiometric surface maps or groundwater contaminant plume maps. Update groundwater 
monitoring reports to include the elements recommended in the EPA’s 2016 Best Practices for 
Environmental Site Management: Recommended Contents of a Groundwater Monitoring 
Report.4 

• Historical site documents indicate that a contractor hired by BIC to dismantle the wood treating 
plant started a fire that destroyed the process building in 1985. Some fire-fighting foams have 
been found to contain PFAS. Consider conducting additional research or sampling to determine 
whether PFAS are present at the Site. 

• The EPA will continue to evaluate the PRP’s financial ability to conduct necessary O&M at the 
Site.  
 

  

 
4 EPA, Best Practices for Environmental Site Management: Recommended Contents of a Groundwater Monitoring Report, 
September 2016. Available at: https://semspub.epa.gov/work/HQ/500024623.pdf   

https://semspub.epa.gov/work/HQ/500024623.pdf
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VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit:1 
 

Protectiveness Determination: 
Protective  

Protectiveness Statement: The remedy at OU1 is protective of human health and the environment.  

 

Protectiveness Statement(s) 

Operable Unit:2 
 

Protectiveness Determination: 
Protectiveness Deferred 

Planned Addendum 
Completion Date: 
12/31/2023 

Protectiveness Statement: A protectiveness determination of the remedy at OU2 cannot be made at this 
time until further information is obtained. Further information will be obtained by taking the following 
actions: sample off-site groundwater to delineate off-site groundwater contamination, determine whether 
containment is working, and confirm contamination is not impacting private wells. It is expected that 
these actions will take approximately one year to complete, at which time a protectiveness determination 
will be made. 

 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Protectiveness Deferred 

 Planned Addendum 
Completion Date: 
12/31/2023 

Protectiveness Statement: A protectiveness determination of the remedy at the Site cannot be made at 
this time until further information is obtained. Further information will be obtained by taking the 
following actions: sample off-site groundwater to delineate off-site groundwater contamination, 
determine whether containment is working, and confirm contamination is not impacting private wells. 
It is expected that these actions will take approximately one year to complete, at which time a 
protectiveness determination will be made. 

 
 
VIII. NEXT REVIEW 
 
The next FYR Report for the Broderick Wood Products Superfund Site is required five years from the completion 
date of this review. 
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APPENDIX B – SITE CHRONOLOGY 

Table B-1: Site Chronology 
 

Event Date 
W.S. Broderick purchased the Site December 1945 
Operations began at the Site 1946 
Site discovery 1980 
BWP ceased wood treatment operations  November 1981 
Phase I Investigation Report issued March 1984 
EPA listed the Site on the NPL  September 1984 
Consent Decree with workplan for Phase II and Phase III RI/FS May 1986 
Phase II RI/FS Report with supplement issued November 1987 
EPA issued the OU1 ROD June 1988 
RA for OU1 (Step 1) – started September 1989 
RA for OU1 (Step 1) – completed May 1990 
Phase III RI Report issued December 1990 
Phase III FS Report with addendum issued December 1991 
EPA issued the ROD amendment for OU1 September 1991 
EPA issued the ROD for OU2 March 1992 
Remedial action for OU1 (Step 2) – started June 1992 
Remedial action for OU2 (Stage 1) – started July 1993 
Remedial action for OU1 (Step 2) – completed December 1993 
Remedial action for OU2 (Stage 1) – completed April 1994 
Consent Decree signed for OU2 (Stage 2) – remedial design/remedial action and 
full operations January 1995 

EPA issued the ESD for OU2 March 1995 
EPA issued Site’s first FYR Report March 1995 
Remedial action for OU2 (Stage 2) – started May 1995 
Remedial action for OU2 (Stage 2) – completed August 1996 
Construction Completion milestone achieved September 1996 
EPA issued Site’s second FYR Report January 2001 
Initiation of Union Pacific Railroad Company Project July 2004 
Completion of Union Pacific Railroad Company Project  November 2004 
EPA issued Site’s third FYR Report September 2006 
EPA issued Site’s fourth FYR Report September 2011 
EPA issued Site’s fifth FYR Report September 2016 
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APPENDIX C – INSTITUTIONAL CONTROL AND CDPHE INSTITUTIONAL 
CONTROL SUMMARY 
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APPENDIX D – PRESS NOTICE 
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APPENDIX E – INTERVIEW FORMS 
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APPENDIX F – SITE INSPECTION CHECKLIST 
 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
 
I.  SITE INFORMATION 
 

Site Name: Broderick Wood Products Date of Inspection: 10/13/2020 

Location and Region: Denver, CO 8 EPA ID: COD000110254 

Agency, Office or Company Leading the Five-
Year Review: EPA 

Weather/Temperature: sunny and 70 degrees 
Fahrenheit 

Remedy Includes: (check all that apply) 
 Landfill cover/containment    Monitored natural attenuation 
 Access controls     Groundwater containment 
 Institutional controls     Vertical barrier walls 
 Groundwater pump and treatment 
 Surface water collection and treatment 
 Other:       

Attachments:  Inspection team roster attached   Site map attached 
II.  INTERVIEWS (check all that apply) 
1.  O&M Site 
Manager    

      
Name 

      
Title 

      
Date 

Interviewed   at site   at office   by phone   :        
Problems, suggestions  Report attached:       
2.  O&M Staff                             

Name 
      
Title 

      
Date 

 Interviewed   at site   at office   by phone   :        
 Problems/suggestions  Report attached:       
3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, 
emergency response office, police department, office of public health or environmental health, zoning 
office, recorder of deeds, or other city and county offices). Fill in all that apply. 
 

Agency       
Contact       

Name 
      
Title 

      
Date 

      
Phone No. 

Problems/suggestions  Report attached:       
 

Agency       
Contact      Name       

Title 
      
Date 

      
Phone No. 

Problems/suggestions  Report attached:       
 

Agency       
Contact       

Name 
      
Title 

      
Date 

       
Phone No. 

Problems/suggestions  Report attached:       
 

Agency       
Contact       

Name 
      
Title 

      
Date 

      
Phone No. 

Problems/suggestions  Report attached:       
 

Agency       
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Contact       
Name 

      
Title 

      
Date 

      
Phone No. 

Problems/suggestions  Report attached:       
 

4. Other Interviews (optional)   Report attached:       
      
      
III.  ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply) 
1. O&M Documents 

 O&M manual   Readily available  Up to date  N/A 
 As-built drawings  Readily available  Up to date  N/A 
 Maintenance logs  Readily available  Up to date  N/A 

Remarks:       
 

2. Site-Specific Health and Safety Plan  Readily 
available       

 Up to 
date        

 N/A 

 Contingency plan/emergency response plan   Readily 
available 

 Up to 
date 

 N/A 

Remarks:       
 

3. O&M and OSHA Training Records  Readily 
available       

 Up to 
date        

 N/A 

Remarks:       
 

4. Permits and Service Agreements 
 Air discharge permit   Readily 

available 
 Up to 

date 
 N/A 

 Effluent discharge  Readily 
available 

 Up to 
date 

 N/A 

 Waste disposal, POTW  Readily 
available 

 Up to 
date 

 N/A 

 Other permits:        Readily 
available 

 Up to 
date 

 N/A 

Remarks: BIC has an effluent discharge permit but has not discharged water in recent years. 
 

5. Gas Generation Records  Readily 
available       

 Up to 
date        

 N/A 

Remarks:       
 

6. Settlement Monument Records  Readily 
available       

 Up to 
date        

 N/A 

Remarks:       
 

7. Groundwater Monitoring Records   Readily 
available       

 Up to 
date        

 N/A 

Remarks:       
 

8. Leachate Extraction Records  Readily 
available       

 Up to 
date        

 N/A 

Remarks: BIC is no longer collecting leachate, as there is none to collect. 
 

9. Discharge Compliance Records  
 Air   Readily available  Up to date  N/A 
 Water (effluent)  Readily available  Up to date  N/A 

Remarks: BIC has an effluent discharge permit but has not discharged water in recent years. 
 

10. Daily Access/Security Logs  Readily 
available       

 Up to 
date        

 N/A 

Remarks:       
 

IV.  O&M COSTS 
1. O&M Organization 

 State in-house  Contractor for state 
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 PRP in-house  Contractor for PRP 
 Federal facility in-house  Contractor for Federal facility 
       

 

2. O&M Cost Records  
 Readily available  Up to date 
 Funding mechanism/agreement in place         Unavailable 

Original O&M cost estimate:         Breakdown attached 
Total annual cost by year for review period if available 
From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                          Date 

To:       
       Date 

      
Total cost 

 Breakdown attached 

From:       
                         Date 

To:       
        Date 

      
Total cost 

 Breakdown attached 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 
 Describe costs and reasons:        
V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 
A.  Fencing 
1. Fencing Damaged  Location shown on site map       Gates secured       N/A 
 Remarks: Some fencing was overgrown with vegetation. 
B.  Other Access Restrictions 
1. Signs and Other Security Measures   Location shown on site map  N/A 
 Remarks:       
C.  Institutional Controls (ICs) 
1. Implementation and Enforcement 
Site conditions imply ICs not properly implemented    Yes      No  N/A 
Site conditions imply ICs not being fully enforced    Yes     No  N/A 
Type of monitoring (e.g., self-reporting, drive by):       
Frequency:       
Responsible party/agency:       

Contact                         
 Name Title Date Phone no. 
Reporting is up to date  Yes  No  N/A 
Reports are verified by the lead agency  Yes  No  N/A 
Specific requirements in deed or decision documents have 
been met 

 Yes  No  N/A 

Violations have been reported  Yes  No  N/A 
Other problems or suggestions:   Report attached 

 

2. Adequacy  ICs are adequate   ICs are inadequate   N/A 
Remarks:       
D.  General 
1. Vandalism/Trespassing  Location shown on site map   No vandalism evident 
Remarks:       
2. Land Use Changes On Site   N/A 



 

F-4 

Remarks: Part of site now being used for parking and materials storage. 
3. Land Use Changes Off Site   N/A 
Remarks:       
VI.  GENERAL SITE CONDITIONS 
A.  Roads      Applicable     N/A 
1. Roads Damaged   Location shown on site map  Roads adequate  N/A 
Remarks:       
B.  Other Site Conditions 
Remarks:       
VII.  LANDFILL COVERS      Applicable    N/A 
A.  Landfill Surface 
1. Settlement (low spots)  Location shown on site map  Settlement not evident 
Area extent:       Depth:       
Remarks:       

 

2. Cracks  Location shown on site map  Cracking not evident 
Lengths:       Widths:       Depths:       
Remarks:       

 

3. Erosion  Location shown on site map  Erosion not evident 
Area extent:       Depth:       
Remarks:       

 

4. Holes  Location shown on site map  Holes not evident 
Area extent:       Depth:       
Remarks:       

 

5. Vegetative Cover  Grass  Cover properly established 
 No signs of stress  Trees/shrubs (indicate size and locations on a diagram) 

Remarks: Not applicable 
 

6. Alternative Cover (e.g., armored rock, concrete)  N/A 
Remarks:       

 

7. Bulges  Location shown on site map  Bulges not evident 
Area extent:       Height:       
Remarks:       

 

8. Wet Areas/Water 
Damage  

 Wet areas/water damage not evident 

 Wet areas  Location shown on site 
map 

Area extent:       

 Ponding  Location shown on site 
map 

Area extent:       

 Seeps  Location shown on site 
map 

Area extent:       

 Soft subgrade  Location shown on site 
map 

Area extent:       

Remarks:       
 

9. Slope Instability  Slides  Location shown on site 
map 

 No evidence of slope instability 
Area extent:       
Remarks:       

 

B.  Benches   Applicable  N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 
C.  Letdown Channels   Applicable  N/A 
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(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gullies.) 
D.  Cover Penetrations   Applicable  N/A 
1. Gas Vents  Active  Passive 

 Properly secured/locked  Functioning  Routinely 
sampled 

 Good condition 

 Evidence of leakage at penetration  Needs 
maintenance 

 N/A 

Remarks:       
 

2. Gas Monitoring Probes 
 Properly secured/locked  Functioning  Routinely 

sampled 
 Good condition 

 Evidence of leakage at penetration  Needs 
maintenance 

 N/A 

Remarks:       
 

3. Monitoring Wells (within surface area of landfill) 
 Properly secured/locked  Functioning  Routinely 

sampled 
 Good condition 

 Evidence of leakage at penetration  Needs 
maintenance 

 N/A 

Remarks:       
 

4. Extraction Wells Leachate  
 Properly secured/locked  Functioning  Routinely 

sampled 
 Good condition 

 Evidence of leakage at penetration  Needs 
maintenance 

 N/A 

Remarks:       
 

5. Settlement Monuments  Located  Routinely 
surveyed 

 N/A 

Remarks:       
 

E.  Gas Collection and Treatment               Applicable    N/A 
F.  Cover Drainage Layer   Applicable  N/A 
G.  Detention/Sedimentation Ponds  Applicable   N/A 
H.  Retaining Walls   Applicable  N/A 
I.  Perimeter Ditches/Off-Site Discharge   Applicable  N/A 
1. Siltation  Location shown on site map  Siltation not evident 
Area extent:       Depth:       
Remarks:       

 

2. Vegetative Growth  Location shown on site map  N/A 
 Vegetation does not impede flow 

Area extent:       Type:       
Remarks:       

 

3. Erosion  Location shown on site map  Erosion not evident 
Area extent:       Depth:       
Remarks:       

 

4. Discharge Structure  Functioning  N/A 
Remarks:       

 

VIII.  VERTICAL BARRIER WALLS         Applicable     N/A 
1. Settlement  Location shown on site map  Settlement not evident 
Area extent:       Depth:       
Remarks:       
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2. Performance Monitoring Type of monitoring: triennial groundwater monitoring 
 Performance not monitored 

Frequency:        Evidence of breaching 
Head differential:       
Remarks:       

 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable       N/A 
A.  Groundwater Extraction Wells, Pumps and Pipelines   Applicable  N/A 
1. Pumps, Wellhead Plumbing and Electrical 

 Good condition  All required wells properly 
operating 

 Needs 
maintenance 

 N/A 

Remarks: Testing was recently completed to ensure the system remains in working order. 
 

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances 
 Good condition  Needs maintenance 

Remarks: During the site visit the operator indicated they are still working on additional maintenance 
and upgrades. Extraction pump house 2 appeared to be encroached upon by the new owner’s 
operations.  

 

3. Spare Parts and Equipment 
 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks: The plant is not currently being operated but it has been tested recently. 
 

B.  Surface Water Collection Structures, Pumps and Pipelines  Applicable  N/A 
C.  Treatment System   Applicable  N/A 
1. Treatment Train (check components that apply) 

 Metals removal  Oil/water separation  Bioremediation 
 Air stripping  Carbon adsorbers  
 Filters:       
 Additive (e.g., chelation agent, flocculent):       
 Others:       
 Good condition  Needs maintenance 
 Sampling ports properly marked and functional 
 Sampling/maintenance log displayed and up to date 
 Equipment properly identified 
 Quantity of groundwater treated annually:       
 Quantity of surface water treated annually:       

Remarks:       
 

2. Electrical Enclosures and Panels (properly rated and functional) 
 N/A  Good condition  Needs maintenance 

Remarks:       
 

3. Tanks, Vaults, Storage Vessels 
 N/A  Good condition  Proper secondary 

containment 
 Needs maintenance 

Remarks:       
 

4. Discharge Structure and Appurtenances 
 N/A  Good condition  Needs maintenance 

Remarks: Discharging water onto the LTUs. Some pipes that pump the discharge to the LTUs were 
broken/leaking and in need of repair. 

 

5. Treatment Building(s) 
 N/A  Good condition (esp. roof and doorways)  Needs repair 
 Chemicals and equipment properly stored 

Remarks:       
 

6. Monitoring Wells (pump and treatment remedy) 
 Properly secured/locked  Functioning  Routinely 

sampled 
 Good condition 

 All required wells located   Needs maintenance           N/A 
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Remarks: Some wells had damaged locks that require maintenance.   
 

D. Monitoring Data 
1. Monitoring Data  

 Is routinely submitted on time  Is of acceptable quality 
 

2. Monitoring Data Suggests:  
 Groundwater plume is effectively contained   Contaminant concentrations are declining 

 

E.  Monitored Natural Attenuation 
1. Monitoring Wells (natural attenuation remedy) 

 Properly secured/locked  Functioning  Routinely 
sampled 

 Good 
condition 

 All required wells located  Needs maintenance  N/A 
Remarks: Some wells had damaged locks that require maintenance. 

 

X.  OTHER REMEDIES 
If there are remedies applied at the site and not covered above, attach an inspection sheet describing the 
physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 
XI.  OVERALL OBSERVATIONS 
A. Implementation of the Remedy 
Describe issues and observations relating to whether the remedy is effective and functioning as 
designed.  Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain 
contaminant plume, minimize infiltration and gas emissions). 
The OU1 interim remedy is complete and addressed the impoundment sludges. The OU2 remedy 
addressed metals-contaminated soil via chemical fixation and organics-contaminated soil via treatment 
in LTUs. Treatment of soil in the LTUs has concluded, but they are currently open and will need to be 
closed over the long term. NAPL recovery has concluded. Bioventing has concluded in the Former 
Process Area and Lot 8 and is ongoing in the Former Impoundment Area (Lot 7). An SBCW is in place 
around the northern, western and eastern edges of the Site to limit groundwater flow off site. 
Groundwater is currently recovered via the North Boundary Cutoff and West Boundary Cutoff 
trenches. Institutional controls have been implemented at the Site via a 2007 Environmental Covenant. 
There are several O&M and monitoring issues with the remedy, described below in the Adequacy of 
O&M section. 
B. Adequacy of O&M 
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
Groundwater is no longer treated in the PWTS and is instead sprayed onto the LTUs, which was not 
approved by the EPA or CDPHE. If spraying collected groundwater onto the LTUs is deemed 
inappropriate, the EPA and CDPHE will determine whether the original remedy of treating water via 
the PWTS should be reinstated or if other actions are needed to handle contaminated groundwater. 
Additional off-site groundwater sampling is needed to delineate off-site groundwater contamination, 
determine whether containment is working, and confirm contamination is not impacting these wells.  
The monitoring plan currently in use has not been approved by the EPA and needs regulatory approval. 
Several minor issues require maintenance, such as locking wells and fixing leaking water pipes that 
pump water from the treatment plant to the LTUs. Additionally, O&M of the 1-foot soil cover may be 
needed. 
C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be 
compromised in the future.    
N/A. 
D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
N/A. 
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APPENDIX G – SITE INSPECTION PHOTOS  
  

 
PWTS 

 

 
An extraction pump house
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Surge pond 
 

Site fencing 
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Pumping from the PWTS to the LTUs 
 

Gravel business operating in Former Process Area 
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Location of slurry wall (subsurface), runs parallel to fence 

 
Leak in pipe that brings water from water treatment plant to LTUs 
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Pond on LTU A North 
 

Top of LTU B North 
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Containment berm around LTU B North with liner showing 
 

LTU B South, viewing from LTU B North 
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LTU A South, viewing from LTU B North, with railroad splitting the LTUs 
 

MP-23 
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Former Impoundment Area 
 

LTU A South and gravel plant in background 
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Lot 8, in reuse for parking and materials storage 
 

Lot 8, extraction pump house 2 
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APPENDIX H – HISTORICAL GROUNDWATER DATA  
 
Figure H-1: Historical Surficial Aquifer Groundwater Monitoring Data  
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Figure H-2: Historical Denver Aquifer Groundwater Monitoring Data 
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Figure H-3: Historical Arapahoe Aquifer Groundwater Monitoring Data 
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APPENDIX I – DETAILED ARARS REVIEW TABLES 
 
Groundwater treatment levels were established in the 1992 OU2 ROD. Some were based on ARARS, and some 
were risk-based. However, the 1992 OU2 ROD also notes that MCLs and Colorado basic groundwater standards 
are ARARs. Table I-1 below includes all groundwater treatment levels compared to current federal MCLs and 
current Colorado basic groundwater standards. For contaminants where no federal or state standards were 
available (carbazole, 2-methylphenol and 4-methylphenol), a screening-level risk assessment was conducted 
instead to evaluate risk (see Appendix J).  
 
Of the groundwater treatment levels based on ARARs, standards for PCP and trichloroethylene have not changed. 
The state and federal standards for 2,3,7,8-TCDD equivalent are now more stringent than the treatment level in 
the ROD. This cleanup goal may need to be updated to reflect the current standards.   
 
Of the groundwater treatment levels not based on ARARs, seven treatment levels were greater than current 
standards (for acenaphthene, anthracene, fluorene, fluoranthene, pyrene, 2,4-dichlorophenol and 2,4,5-
trichlorophenol), and three treatment levels were less than current standards (for tetrachloroethylene, naphthalene 
and phenol). The treatment standards that exceed current standards may warrant further review to determine 
whether they should be updated to reflect current standards. 
 
Table I-1: Groundwater Treatment Levels Compared to Current MCLs and Colorado Basic Groundwater 
Standards   
 

Contaminant 
Groundwater 

Treatment Levels 
(µg/L)a 

Basis 
Current 

MCL 
(µg/L)b 

Current Colorado 
Basic Groundwater 

Standard (µg/L)c 

2,3,7,8-TCDD equivalent 5 x 10-5 Proposed MCL 3 x 10-5 2.2 x 10-7 
to 3.0 x 10-5 

Trichloroethylene  5.0 Colorado basic 
groundwater standard 5 5 

Tetrachloroethylene  1.6 Risk-based level 5 17 or 5d 
Carbazole 4.1 Risk-based level None None 
Naphthalene  41.6 Risk-based level None 140 
Acenaphthene  623.0 Risk-based level None 420 
Fluorene  416.0 Risk-based level None 280 
Anthracene  3120.0 Risk-based level None 2,100 
Fluoranthene  416.0 Risk-based level None 280 
Pyrene 312.0 Risk-based level None 210 
Phenol 623.0 Risk-based level None 2,100 
2-Methylphenol  520.0 Risk-based level None None 
4-Methylphenol 520.0 Risk-based level None None 
2,4-Dichlorophenol  31.2 Risk-based level None 21 
2,4,5-Trichlorophenol  1040.0 Risk-based level None 700 
PCP 1.0 Proposed MCL 1 0.088 to 1.0 
Notes: 

a. From Table 13 of the 1992 OU2 ROD. 
b. Accessed at https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-

regulations on 11/12/20. 
c. Accessed at 

https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8819&fileName=5%20CCR%201002-
41 on 11/12/20.  

d. 5 µg/L is the drinking water MCL. 
µg/L = micrograms per liter 

https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8819&fileName=5%20CCR%201002-41
https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8819&fileName=5%20CCR%201002-41


 

J-1 

APPENDIX J – SCREENING-LEVEL RISK REVIEWS 
 
Soil 
Soil excavation action levels were selected during the remedial design. To evaluate whether the action levels 
selected remain valid, the levels were compared to the EPA’s current regional screening levels (RSLs) for 
composite worker soil. RSLs incorporate current toxicity values and standard default exposure factors. Composite 
worker soil RSLs were selected for this evaluation rather than residential RSLs because the Site is currently in 
industrial use and residential use of the Site is prohibited. As shown in Table J-1, the excavation action levels for 
surface soil correspond to risk below or within the EPA’s acceptable risk range and therefore remain valid. The 
excavation action levels for subsurface soil correspond to risk outside the EPA’s acceptable risk range. However, 
this does not affect current protectiveness. These standards are for subsurface soil rather than surface soil, and 
surface soil was addressed with standards that remain valid. An institutional control currently in place on the 
property restricts excavation. 
  
Table J-1: Screening-Level Risk Evaluation for Soil Excavation Levels  
 

Contaminant Media  Soil Excavation 
Action Levels (µg/kg) 

Composite Worker Soil 
RSL (µg/kg)a Cancer 

Riskb 
Noncancer 

HQc 1 x 10-6 Risk HQ = 1.0 

2,3,7,8-TCDD 
equivalents 

Surface soil 0.6 
0.022 0.72 

2.7 x 10-5 0.83 
Subsurface soil 4.4 2.0 x 10-4 6.11 

Notes:  
a. November 2020 EPA RSLs were used for this screening. They are available at https://www.epa.gov/risk/regional-

screening-levels-rsls-generic-tables (accessed 11/12/20).  
b. The cancer risk was calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: 

cancer risk = (action level ÷ cancer-based RSL) × 10-6. 
c. The HQs were calculated using the following equation: HQ = action level ÷ noncancer-based RSL. 
Bold = exceedance of EPA’s upper risk limit for cancer risk (1 x 10-4) or noncancer risk target of HQ equal to 1. 
HQ = hazard quotient 
 
Groundwater 
Groundwater treatment levels were established in the 1992 OU2 ROD. Some were based on ARARS, and some 
were risk based. For contaminants where no federal or state standards were available during this FYR (carbazole, 
2-methylphenol and 4-methylphenol), a screening-level risk assessment was conducted instead to evaluate risk 
(Table J-2). To evaluate whether the treatment levels selected remain valid, the levels were compared to the 
EPA’s current RSLs for resident tap water. RSLs incorporate current toxicity values and standard default 
exposure factors. As shown in Table J-2, the groundwater treatment levels correspond to risk below the EPA’s 
acceptable risk range. Therefore, they remain valid. Carbazole could not be evaluated via ARARs or screening-
level risk assessment, as standards and RSLs for carbazole are not available. The oral slope factor for carbazole 
appears to still be 0.2, which is the same as in the ROD, and therefore the toxicity has not changed.5 
 
Table J-2: Screening-Level Risk Evaluation for Groundwater Treatment Levels 
 

Contaminant Groundwater Treatment 
Levels (µg/L) 

Resident Tapwater RSL (µg/L)a Cancer 
Risk Noncancer HQb 

1 x 10-6 Risk HQ = 1.0 
2-Methylphenol  520 - 930 N/A 0.6 
4-Methylphenol 520 - 1,900 N/A 0.3 
Notes:  

 
5 https://cfpub.epa.gov/ncea/pprtv/documents/Carbazole.pdf  

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
https://cfpub.epa.gov/ncea/pprtv/documents/Carbazole.pdf
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a. November 2020 EPA RSLs were used for this screening. They are available at 
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables (accessed 11/12/20).  

b. The HQs were calculated using the following equation: HQ = action level ÷ noncancer-based RSL. 
- = cancer RSL not established for contaminant. 
N/A = unable to calculate cancer risk due to lack of cancer RSL. 

 

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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APPENDIX K – SEDIMENT DATA AND CLEANUP GOAL REVIEW6  
 
The 1992 OU2 ROD included a sediment excavation action level for Fisher Ditch of 23.2 mg/kg of carbazole, 
based on ecological risk factors. Additional sampling of Fisher Ditch sediments in July 1993 showed remediation 
would not be necessary because contaminant levels were below the sediment excavation level; see Table 1 of this 
appendix for analytical results. The maximum concentration was <0.81 mg/kg, compared to the cleanup goal of 
23.2 mg/kg. 
 
There are currently no federal sediment guidelines. The maximum detection of <0.81 mg/kg is below carbazole 
benthic toxicity screening levels included in the 2018 Sediment Evaluation Framework for the Pacific Northwest.7 
This indicates the sediment cleanup goal remains valid. 
 

 
To further evaluate, sediment quality guidelines for freshwater from MacDonald et al. were compared to the 
practical quantitation limits (PQLs) in Table 1 (Table K-1).8 Those guidelines provide a Threshold Effect 
Concentration (TEC) and a Probable Effect Concentration (PEC). TEC predicts absence of sediment toxicity and 
PEC predicts sediment toxicity. For carbazole, the benchmark included above was used.   
 
Overall, the PQLs reported in Table 1 are above TEC benchmarks. For pentachlorophenol, the PQLs are above 
the benchmarks for both TEC and PEC. For carbazole, the PQL is well below the cleanup action level of 23.2 
mg/kg. According to the benchmark from the Northwest Regional Sediment Evaluation Team Agencies 2018 
document, the PQL is still below the toxicity benchmark (benchmark = 0.9 mg/kg; PQL = 0.81 mg/kg). In Table 
1, only 2 test results were above PQLs.  Fluoranthene at 1.5 mg/kg is above the TEC but not the PEC.  Pyrene at 
1.1 mg/kg is above the TEC and just below the PEC (1.52). 
 

 
6 From the 1993 Memorandum Fisher Ditch Sediment Sampling and Analyses. 
7 Northwest Regional Sediment Evaluation Team Agencies. 2018. Sediment Evaluation Framework for the Pacific 
Northwest. Prepared by the Regional Sediment Evaluation Team Agencies, May 2018, 183 pp. Accessed at 
https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll11/id/2548.  
8 MacDonald, DD, CG Ingersoll, TA Berger. 2000. Development and evaluation of consensus-based sediment quality 
guidelines for freshwater ecosystems. Archives of Environmental Contamination and Toxicology 39:20-31. 

https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll11/id/2548
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Because the historical carbazole PQL is still below current benchmarks, and because other site COCs were 
historically not detected, the cleanup goal remains valid. However, if access to Fisher Ditch or the use of water in 
Fisher Ditch change in the future, the sediment cleanup assumptions may need to be reevaluated. 
 

 
 
 

Table K-1: Sediment Evaluation  
 

Contaminant TEC (mg/kg) a PEC (mg/kg) a 

Sediment 
Evaluation 
Framework 

(mg/kg) b 

Lowest PQL 
from Table 1 

(mg/kg) 

Highest PQL 
from Table 1 

(mg/kg) 

Carbazole --- --- 0.9 0.46 0.81 
Pentachlorophenol 0.01 0.36 --- 2.30 4.00 
Benzo(a)pyrene 0.15 1.45 --- 0.46 0.81 
Fluoranthene 0.423 2.23 --- 0.46 0.81 
Pyrene 0.195 1.52 --- 0.46 0.81 
Notes: 

a. MacDonald, DD, CG Ingersoll, TA Berger. 2000. Development and evaluation of consensus-based sediment 
quality guidelines for freshwater ecosystems. Archives of Environmental Contamination and Toxicology 
39:20-31. 

b. Northwest Regional Sediment Evaluation Team Agencies. 2018. Sediment Evaluation Framework for the 
Pacific Northwest. Prepared by the Regional Sediment Evaluation Team Agencies, May 2018, 183 pp. 

Bold = PQL is greater than TEC 
Bold Highlight = PQL is greater than both TEC and PEC 
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