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EXECUTIVE SUMMARY 
 

The Record of Decision – Operable Unit I and Radiologically Contaminated Soils 
(Including Areas of Concern 6, 8, 10, 16, 17, and 18) (ROD), dated August 1999, was 
developed by Brookhaven National Laboratory (BNL) for the U.S. Department of Energy 
(DOE).  Specifically, the ROD addressed contamination found at OU I and AOCs 6, 8, 
10, 16, 17 and 18.  All the identified areas contained radiologically contaminated soils; 
the contamination was resultant from past waste handling operations, spills, or 
inadvertent use of contaminated soils for landscaping.  The soils at Building 811 (AOC 
10) had become contaminated with radionuclides as a result of leaks from the storage 
tanks.   
 
Soil cleanup objectives were established for this site and outlined in the ROD.  The soil 
cleanup objectives for radiological contamination were based on a dose from remaining 
concentrations of all radionuclides present of 15 millirem per year (mrem/year) above 
background considering 50 years of institutional control for residential land use, per U.S. 
DOE RESidual RADioactive (RESRAD) computer code.  The ROD also specified the 
removal of the six 8,000 gallon underground storage tanks (UST’S) and associated piping 
and appurtances. 
 
Remedial Action construction activities commenced on September 14, 2004 with the 
removal of contaminated overburden material above the UST’s.  The following 
summarizes the actions taken at the Waste Concentration Facility to satisfy the 
requirements of the ROD: 
 

• Approximately 4100 cubic yards of soil, concrete, asphalt, and piping were 
removed, transported, and disposed of at Envirocare of Utah 

• The six 8,000 gallon underground storage tanks were successfully removed, 
transported, and disposed of at Envirocare of Utah 

• The average Cs-137 and Sr-90 concentrations following remediation are 4.56 
pCi/g and 5.35 pCi/g, respectively 

• The dose to a resident after 50 years of institutional controls is 3.75 mrem/yr and 
the dose to a resident at time zero is 12.79 mrem/yr meeting both the EPA 
cleanup criteria of 15 mrem/yr and the New York State Department of 
Conservation ALARA cleanup goal of 10 mrem/yr. 

 
This Area of Concern (AOC 10) meets all the completion requirements as specified in 
OSWER Directive 9320.2-09-A-P, Closeout Procedures for National Priorities List 
Sites.  The affected areas were remediated in accordance with the decommissioning 
criteria of 10 CFR Part 834, Radiation Protection for the public and environment.   
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SECTION 1.0 
INTRODUCTION 

 
1.1 SITE HISTORY  
 
Established in 1947, BNL is a multi-program national laboratory operated by Brookhaven 
Science Associates for the U.S. DOE.  BNL’s role for the DOE is to produce excellent 
science and advanced technology with the cooperation, support, and appropriate 
involvement of scientific and local communities.  
 
The BNL facility is comprised of approximately 5,320 acres; approximately 900 acres are 
developed and 500 of these acres were originally developed for use by the United States 
Army (Army).  The site location is depicted in Figure 1-1.  The BNL site, formerly Camp 
Upton, was occupied by the Army during World Wars I and II.  Between the wars, the 
site was operated by the Civilian Conservation Corps.  It was transferred to the Atomic 
Energy Commission in 1947, then to the Energy Research and Development 
Administration in 1975.  The DOE began operation of the property in 1977.   
 
1.2 WASTE CONCENTRATION FACILITY 
 
A portion of the BNL facility known as the Waste Concentration Facility (WCF) has 
been used since 1947 as a facility for processing and concentrating liquid radioactive 
wastes received from the Brookhaven Graphite Research Reactor (BGRR), the Hot 
Laboratory Complex (Building 801), and the High Flux Beam Reactor (HFBR).  Liquid 
wastes were stored in three 100,000 gallon above-ground storage tanks (known as D 
Tanks) from 1947 to 1987.  Past operations and practices, including three documented 
leaks from the above-ground tanks, created both surface and deep soil contamination that 
required remediation.   
 
1.3 REGULATORY FRAMEWORK 
 
In 1980, the BNL site was placed on the New York State Department of Environmental 
Conservation (NYSDEC) list of Inactive Hazardous Waste Sites.  On December 21, 
1989, the BNL site was included on the Environmental Protection Agency (EPA) 
National Priorities List because of soil and groundwater contamination that resulted from 
past BNL operations.  Subsequently, the EPA, NYSDEC, and DOE entered into a Federal 
Facilities Agreement (herein referred to as the Interagency Agreement; [IAG]) that 
became effective in May 1992 (Administrative Docket Number: II-CERCLA-FFA-
00201) to coordinate the cleanup.   
 
The IAG identified areas of concern that were grouped to be evaluated for response 
actions.  To effectively manage remediation of the BNL site, 29 Areas of Concern 
(AOCs) were identified and divided into seven discrete groups called Operable Units 
(OUs).  The seven OUs were subsequently reduced to six OUs by combining OU II and 
OU VII into OU II/VII. 
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The IAG required a remedial investigation/feasibility study for Operable Unit I, pursuant 
to 42 United States Code (USC) 9601 et. Seq., to meet Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) requirements.  The IAG also 
requires cleanup actions to address the identified concerns.  
  
This project was completed in compliance with the Closeout Procedures for National 
Priorities List Sites (OSWER Directive 9320.2-09A-P), which outlines closeout 
requirements for sites within the CERCLA program.  The completed scope of work was 
performed in accordance with the Workplan and complies with the requirements set forth 
in the ROD.  A pre-final inspection, including post-excavation sampling and evaluation 
of sample results, determined that the contractors had constructed the remedy in 
accordance with remedial design plans and specifications, and no further response is 
anticipated.   
 
All activities conducted at the Waste Concentration Facility were performed in 
accordance with BNL’s Standard Based Management System (SBMS), Environmental 
Management System (EMS), Operational Procedure Manual – Standard Operating 
Procedures, Radiological Control Manual, specific documents, procedures and 
specifications.   
 
1.4 SITE INVESTIGATIVE ACTIVITIES 
 
A Remedial Investigation (RI) for OU I (CDM Federal 1996, IT 1999, and CDM Federal 
1996, respectively) was conducted to evaluate the nature and extent of contamination, 
and the potential risks associated with the Waste Concentration Facility.  A Feasibility 
Study (FS) report (CDM Federal 1999) was prepared to evaluate the alternatives for 
remediating the radiologically contaminated soils and other areas of concern.  In addition, 
supplemental investigations of the soils, UST’s, and associated piping and components 
were conducted to further delineate the extent of contamination. 
 
Soils were characterized in the Engineering Evaluation/Cost Assessment (EE/CA) for the 
D Tanks Removal Action (Dames and Moore, 1993).  Eight borings were installed to 
between 7 and 12 feet bgs.  Elevated levels of Cs-137 (maximum 1486 pCi/g) and Sr-90 
(maximum 454 pCi/g) were detected in several surface soil samples.  Subsurface soils 
were also contaminated in the 5-7 foot interval at two boring locations (maximum Cs-137 
at 41 pCi/g and maximum Sr-90 at 148 pCi/g) and in the 10-12 foot interval (maximum 
Cs-137 of 22 pCi/g and maximum Sr-90 of 45 pCi/g).  Contaminated soils were not 
removed at the same time as the tanks, but were deferred to the OU II/VII RI.   
 
IT performed further characterization of soils associated with the former tanks in the OU 
II/VII RI Report.  Surface soil samples were collected from eight sites at depths up to one 
foot.  Subsurface soil borings samples were also collected from seven sites at a depth of 
23 to 25 feet.  Samples were analyzed for gross alpha and beta activity, tritium, Sr-89/90, 
isotopic thorium, isotopic americium, and gamma emitters by gamma spectroscopy.  The 
only radiological parameter or radiochemical species detected in IT’s samples above its 
calculated risk-based cleanup goal for future residential use was Cs-137, which was 
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detected at 43.3 pCi/g at one surface soil location.  No radioactive species were found 
above cleanup goals in any of the subsurface samples.  BNL conducted a review of the 
data sources and compiled the existing data for Cs-137 results.  This evaluation identified 
and documented additional Cs-137 contamination around the perimeter of the D-Tanks 
pad and adjacent to Building 811.  The Building 811 work location is depicted in Figure 
1-2.  Figure 1-3 provides the UST locations. 
 
The supplemental investigations of the USTs identified several failures of the tanks 
integrities creating additional contamination pathways not previously identified.  A single 
soil boring through the floor of vault B3 confirmed that contamination had made its way 
to the soil below the tank vaults. 
 
1.5 PRIOR REMEDIAL ACTIVITIES AT THE WASTE CONCENTRATION 

FACILITY 
 
Prior to the remedial activities associated with the UST removal and soil excavation, two 
removal actions were completed.  The two Closeout Reports with those removal actions 
detailed the field activities and final waste disposition. 
 
In 1995, the removal of the three above ground storage tanks was documented in the 
Closeout Report for Brookhaven National Laboratory “D” Tanks Removal Action (IT 
Corp 1995). 
  
In 2001, the removal of wastes from the six UST’s was documented in the Closeout 
Report, Removal Treatment, and Disposal of Radioactive and Mixed Waste Sludge from 
Building 811 Tanks. 
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SECTION 2.0 
OPERABLE UNIT BACKGROUND 

 
2.1 RECORD OF DECISION REQUIREMENTS 
 
The Record of Decision – Operable Unit I and Radiologically Contaminated Soils 
(Including Areas of Concern 6, 8, 10, 16, 17, and 18) (ROD), dated August 1999, was 
developed by BNL for the U.S. DOE.  Specifically, the ROD addressed contamination 
found at OU I and AOCs 6, 8, 10, 16, 17 and 18.  All the identified areas contained 
radiologically-contaminated soils; the contamination was resultant from past waste 
handling operations, spills, or inadvertent use of contaminated soils for landscaping.  The 
soils at Building 811 (AOC 10) had become contaminated with radionuclides as a result 
of leaks from the storage tanks.  Contamination was present in the form of Cesium -137 
(CS) and Strontium-90 (Sr-90), to a depth of 12 ft. bgs.  No chemical contaminants were 
noted to be present in the Waste Concentration Facility (WCF) area (AOC 10). 
 
Due to the elevated levels of radioactive present at the former WCF, active remediation 
in the form of excavation and removal was proposed.  This included the removal of 
impacted soils and subsurface fixtures (including concrete pads, vaults and USTs). 
 
2.2 CLEANUP GOAL BASIS 
 
Soil cleanup objectives were established for this site and outlined in the ROD.  The soil 
cleanup objectives for radiological contamination were based on a dose from remaining 
concentrations of all radionuclides present of 15 millirem per year (mrem/year) above 
background considering 50 years of institutional control for residential land use, per U.S. 
DOE RESidual RADioactive (RESRAD) computer code.  The radionuclides that were 
detected are listed in Table 2-1 in addition to their minimum, maximum, and 
representative site concentration, remediation goals, and ratio of site value to remediation 
goal.   
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Table 2-1 

 
Radionuclide Minimum   

Value       
(pCi/g) 

Maximum 
Value      
(pCi/g) 

Rep. Site 
Value       
(pCi/g) 

Remediation 
Goal          

(pCi/g) 

Ratio of Site 
Value to 

Remediation 
Goal 

Ac-288 0.1 2.5 1 NA NA 
Cs-137 0.1 464 51 23 2.2 
H-3 0.05 32 0.5 NA NA 
K-40 1 14 7.6 NA NA 
Ra-226 0.09 21 1 5 NA 
Sr-90 5.6 454 77 15 5.1 
Th-232 0.3 1.8 0.7 NA NA 

pCi/g – pico Curie per gram 
 
 
Cs-137 and Sr-90 were present above acceptable risk-based soil concentrations. 
Therefore, the cleanup goals for the radionuclides at the site were based on Cs-137 and 
Sr-90.  These goals are listed below: 
 

Cs-137 ≤ 23 pCi/g 
Sr-90 ≤ 15 pCi/g 

 
Post remediation sampling and dose assessments were performed ensuring the 15 
mrem/yr dose limit was met for all radionuclides that remained. 
 
An additional goal for Ra-226 was established prior of start of work and met post-
remediation.  This goal is listed below: 
 
                                                                Ra-226 ≤ 5 pCi/g       

 
 
The remedial approach for Building 811 focused on the removal and cleanup of the six 
(6) remaining USTs, vault and pipe trench; former D Tanks Pad and D Waste Vault; and 
Yard Soils.  The tanks were emptied, decontaminated, and triple rinsed in 1998.  
However, significant dose rates were measured inside the USTs in 2001 by BNL and 
further remediation of the area was required.   
 
The Building 811 WCF was used to store and distill liquid radioactive waste received 
from the Brookhaven Graphite Research Reactor (BGRR), Building 801, and the High 
Flux Beam Reactor (HFBR).  At the WCF, liquid radioactive waste received from the 
BGRR, the Hot Laboratory Complex-Building 801, and the HFBR, was temporarily 
stored and eventually distilled to remove particulates, and suspended and dissolved 
solids.  The D-waste tanks (Tanks D-1, D-2 and D-3) were three 100,000 gallon 
aboveground storage tanks that were part of the original Waste Concentration Facility 
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configuration.  BNL defined “D” waste as liquid waste with a gross beta concentration 
greater than 90 picoCuries/milliliter (pCi/ml).  Three documented incidents of leaks from 
the D-tanks had occurred, as discussed in Section 1.4.1.  Active cleanup of this site began 
in 1995.  The D-Tanks and related materials were removed in 1995 as part of a Removal 
Action.  The D-Tanks Pad provided subsurface support for the D Tanks.  After the D-
Tanks were removed, the D-Tank Pad was covered with geotextile fabric and clean fill.  
However, six (6) out-of-service 8,000-gallon USTs (A-1, A-2, A-3, B-1, B-2, B-3), which 
were located approximately 50 feet north of Building 11 in a below grade, celled concrete 
vault approximately 20 feet below grade, remained.   
 
2.2.1 ALARA Analysis 
 
The selected approach for the remediation of radiologically contaminated soils at AOC 
10 is large scale excavation and off-site disposal of wastes.  In addition to the overall 
project objective of maintaining future doses below 15 mrem to members of the public, 
further dose reduction techniques needed to be considered to meet As-Low-As-
Reasonably-Achievable (ALARA) goals. 
 
An ALARA analysis was performed during the remedial design to identify cost effective 
measures for further reducing exposure to residual contamination.  This ALARA analysis 
considered or incorporated the following elements: 
 

• An ALARA objective of reduction of the annual public dose to less than 
15 mrem and preferably less than 10 mrem. 

 
• Both radiological and non-radiological factors in analyzing each option for 

accomplishing this objective were clearly identified.  Remediation worker 
doses and non-radiological safety risks were included in the analysis. 

 
• Options for achieving the stated objectives including use of innovative 

technologies were generated.  While some alternative remedies were 
initially rejected when compared with large scale excavation, their 
inclusion as a supplement to the excavation process was still considered.  
Impractical options were eliminated early in the process but the rationale 
for their early elimination was included in the ALARA analysis. 

 
• The two future use scenarios of residential and industrial were considered 

when performing the analysis. 
 
• The advantages and disadvantages of implementing each option were 

described.  Qualitative factors for each option that cannot be included in 
the quantitative analysis were identified and a brief narrative describing 
why these factors are non-quantifiable was included. 

 
• Each option was quantitatively analyzed to include costs, dose reduction 

and impact on long term effectiveness.  The quantitative analysis for 
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future dose to members of the public and dose to remediation/site workers 
utilized current accepted methodologies.  Modeling tools such as 
RESRAD are considered acceptable means for modeling and estimating 
future doses to members of the public. 

 
• Where a net-monetary benefit comparison is made, the justification and 

uncertainties associated with converting non-monetary factors to capital 
values were included in the analysis.  This justification also included how 
future worth/costs are extrapolated to present worth values.  

 
• All modeling and analysis tools were clearly defined including any areas 

where relevant analytical factors cannot be considered or incorporated into 
the model. 

 
• The uncertainties associated with each quantitative analysis were 

identified.   
 

• Non-radiological impacts were included in the analysis of each option. 
 

• A decision summary on the best option for achieving the ALARA 
objective was presented and this summary included both the quantitative 
analysis but also the qualitative factors previously identified and a rank 
ordering of their impact on the selected remedy or combination of 
remedies. 

 
2.3 REMEDIAL DESIGN AND REMEDIAL ACTION WORKPLAN  

 
An Operable Unit I Remedial Design Work Plan and Remedial Action Work Plan dated 
June 25, 2001 was developed for OU I.  The general approach for remediation of the 
radiologically contaminated soil (and debris), consisting of AOCs 1, 6 and 10, included: 
pre-design sampling, excavation, soil sorting/volume reduction of radiologically 
contaminated soil, offsite disposal of radiologically contaminated soil and mixed waste, 
confirmation sampling, backfilling of excavated areas, and site reconstruction.  The 
components related to the radiologically contaminated debris were identified as: 
demolition, processing or crushing of debris for size reduction, and offsite disposal.   
 
Remedies for remedial actions at the Building 811 area were selected based on 
consideration of CERCLA requirements, an analysis of alternatives and public 
comments.   
 
The selected remedies addressed three distinct components: radiologically contaminated 
soils; other areas of concern to be remediated; and other areas of concern to be controlled 
and monitored.  The selected remedy for radiologically contaminated soils is Large Scale 
Excavation and Off-Site Disposal, which involves excavation and off-site disposal of 
soils above cleanup goals, institutional controls and long-term monitoring.  The major 
components of this remedy (as it relates to AOC 10) are: 
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• Excavation of radiologically and chemically contaminated soils (above the 

cleanup goals) from AOC 10.  Soils will be disposed of off-site at a 
permitted facility.  Disposal options will be determined during the 
remedial design and will be in compliance with federal and state 
requirements.  Post- remediation sampling and dose assessments will also 
be performed to ensure that the cleanup goals are met. 

 
• Removal of radiologically and chemically contaminated structures and 

debris.  This material includes vaults, buildings, asphalt, concrete pads, 
and out-of-service underground storage tanks and associated piping 
located at AOC 10.   

 
• Performance of an As-Low-As-Reasonably-Achievable (ALARA) 

analysis during the remedial design and implementation of the remedy to 
identify cost effective measures for further reducing exposure to residual 
contamination below cleanup goals. 

 
• Identification of techniques, which minimize waste volumes or further 

stabilize wastes to meet disposal facility waste acceptance criteria. 
 

• Development of a Long-term Monitoring and Maintenance Plan for post 
remediation monitoring and institutional controls of residual 
contamination, to ensure that land uses remain protective of public health 
and the environment. 
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SECTION 3.0 

CONSTRUCTION ACTIVITIES 
 
The project objective was, to safely and cost effectively complete characterization, 
remediation and disposal of the resulting radioactive waste and debris from the Building 
811 USTs, vault and pipe trench; former D Tanks Pad and D Waste Vault; and Yard 
Soils.  A depiction of the UST locations is provided as Figure 3-1.  The construction 
activities associated with the previous removal actions were detailed in their associated 
closeout reports.  All pre-construction tasks, including the mobilization of subcontractors 
and completion of detailed work plans, were completed by 13 September 2004.  Prior to 
all daily remedial action activities, Health and Safety tailgate meeting were held, 
confronting all possible hazards. 
 
3.1 FIELD SCREENING PRIOR TO EXCAVATION 
 
Prior to the start of excavation of yard soils, a New York licensed land surveyor 
identified the boundary limits of yard soils to be excavated.  This consisted of a 
topographic survey, visual site inspection and mark-out of excavation area.  BNL 
provided all digging permits and identified all underground utilities and structures prior 
to start of excavation.  Results of the pre-excavation field screening are depicted in 
Figure 3-2.    
 
3.2 UNDERGROUND STORAGE TANKS AND PIPING 
 
3.2.1 Overburden Soil Removal 
 
Remedial actions for the USTs included the initial removal of overburden soil.  
Contaminated overburden removal began on 14 September 2004 and was completed on 
24 September 2004.  Photographs of the soil excavation process are located in Appendix 
A.  The soils were removed with a trackhoe and screened for radiological contamination 
by Radiological Control Technicians (RCTs).  Excavated soil volumes are included in 
Table 3-1.  Clean fill receipts are included as Appendix B. 
 
Excavated soils determined to be radioactively contaminated were sampled or surveyed 
and transported to the Former Hazardous Waste Management Facility (FHWMF) for 
loading into railcars for transportation to Envirocare of Utah for disposal.  All trucks 
and/or roll-off containers exiting the soil and debris contamination area were screened for 
radiological contamination by BNL’s RCTs.   
 
During overburden soil removal all appurtenances were removed including man-ways, 
manholes, corrugated metal entryways, pipes, wood covers, and wood “dog houses” to 
the vault and/or trench.  These materials were also screened for radiological 
contamination using hand-held ISOCS and or hand-held Beta/Gamma instrumentation.  
The materials were then size reduced according to waste disposal facility requirements, 
consolidated, and loaded onto 15 cubic yard roll off containers, sampled and transported 
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to HWMF for loading into railcars for transportation to the disposal facility.  Removal of 
overburden soil exposed the vault cover and corrugated trench cover.   
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3.2.2 Valves and Piping Removal 
 
A & B vault trench piping removal was completed on 5 October 2004.  Inspections were 
performed on all the piping between the existing A & B Transfer Line pipecuts and their 
entrance to the vault.  All remaining valves were opened to drain.  All additional liquids 
were captured in glovebags, ensuring clean operations.   
 
Liquid disposal information is included in Section 3.6.4.  Drained pipes were resealed 
after liquid removal.  Contamination control measures were implemented, the pipes were 
cut, and then placed into a separate container.   
 
Two asbestos-containing material (ACM) pipes were uncovered during this process.  
These pipes were demolished by appropriately qualified and licensed asbestos 
professionals.  Engineering controls such as glove bagging, misting and the use of 
surfactants were used to mitigate fugitive emissions. 
 
3.2.3 UST Vault and Concrete Cover Removal 
 
After removal of overburden soil and all appurtenances (as discussed in Section 3.2.1), 
the vault and trench covers were exposed.  The visible concrete tank covers were 
removed using a combination of concrete saw cutting and concrete demolition.  Heavy 
equipment was used to remove the concrete pieces above the tank.  The debris were then 
loaded into transport vehicles and transported to the FHWMF.  Concrete disposal is 
further discussed in Section 3.6.3. 
 
3.2.4 UST Removal 
 
Rigging and hoisting work was required for the removal of the six (6) stainless steel 
USTs.  The crane used was staged in the area creating the shortest radius to pick and set 
the tanks.  All work was performed by the BNL Rigging Department and utilized the 
BNL Grove 150 ton truck mounted crane.  Tanks were removed from east to west in 
order (811-T-32 (B1), 811-T-31 (A1), 811-T33 (B2), 811-T30 (A2), 811-T34 (B3) and 
811-T29 (A3)).  An approved fixative or plastic enclosure (bag) was used to achieve the 
DOT excepted package requirements for radioactive waste shipments.  All rigging work 
was performed in compliance with OSHA 1926, Subpart N, “Cranes, Derricks, Hoists, 
Elevators, and Conveyors”, DOE Standard Hoisting and Rigging (DOE-STD-1090-
2004), and BNL SBMS Lifting Safety.    
 
Each UST had a diameter of approximately ten (10) feet.  The total height of each UST 
was approximately 14 feet-10 7/8 inches.  The walls of the USTs were approximately 
1/8-inch thick stainless steel with supporting horizontal bands and vertical stiffeners.  
Each stainless steel USTs weighed approximately 5,500 pounds.   
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After successful removal of the six (6) existing, out-of-service 8,000-gallon USTs, the 
tanks were either placed directly on the ground and re-rigged for a basket pick on the 
trailer bed, or placed directly on the trailer bed from their vertical position.   
 
The tanks were transported whole as Surface Contaminated Objects (SCO) or Low 
Specific Activity (LSA) waste in accordance with DOT requirements.  TAG Transport, 
Inc. performed the transportation of the USTs to the Envirocare disposal facility under 
BNL’s contract.   
 
3.3 VAULTS AND TRENCHES 
 
3.3.1 Former D Waste Vault 
 
The D-Waste vault was demolished beginning on 18 January 2005.  Prior to demolition, 
BNL removed the active D-Waste Lines from service.  Lines were supported and 
approximately eight feet of the D Waste Lines were removed from service.  Disposal of 
vault contents is discussed in Section 3.6.5.  A cross section drawing depicting the D 
Tank Vault excavation is provided in Figure 3-1.  The D-Waste lines and other surface 
utilities were supported prior to the commencement of demolition activities through the 
use of shoring posts on the northern and southern ends of the exposed piping. 
 
3.4 FORMER D TANK PAD 
 
Surveys and saw-cutting of the existing asphalt pavement in the Former D Tank Pad area 
began on 25 October 2004.  Utilizing hydraulic equipment, the Former D Tank Concrete 
Pad was removed.  Any contaminated materials were sampled and directly loaded into 15 
cubic yard roll off containers and transported to the FHWMF for loading into railcars for 
transportation to the disposal facility.  Clean materials were used for subsequent 
restoration of D Tank Pad area.   
 
3.4.1 Former D Tank Pad Soil Removal 
 
Prior to the start of excavation of yard soils, a New York Registered Licensed Surveyor 
conducted the field layout of the limits of yard soils to excavate.  The soils were 
excavated beginning 26 October 2004.  Radiological surveys were taken over the 
exposed soil prior to the removal of each six inch lift.  Work proceeded from the west to 
the east in the Former D Tank Pad area.  The excavations remained open for sampling, 
characterization and screening.   
 
Twenty-foot deep excavations within the D Tank Pad area utilized trench boxes to 
support the walls and facilitate soil removal.  In one portion of the D Tank Pad area, the 
excavation was continued to 30 feet below ground surface in order to remove additional 
contaminated materials.  Volumes of excavated soils for the Former D Tank pad 
operation are included in Table 3-1.  Dust suppression methods were utilized during all 
concrete demolition and cutting activities. 
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3.5 POST EXCAVATION FINAL STATUS REPORT 
 
3.5.1 Final Radiological Status Survey Design 
 
The Final Radiological Status Survey Design is include as Attachment 1.  Results of the 
pre-excavation walkover survey results are included as Figure 3-2. 
 
3.5.2 Final Status Survey Results 
 
The Final Status Survey Results are included as Attachment 2.  Results of the post-
excavation walkover survey results are included as Figure 3-3.  In addition, ORISE 
performed an independent verification survey and their final report is in Appendix F. 
 
3.5.3 Final Status Survey Conclusions 
 
The Final Status Survey Report and results concluded that the Building 811 remediation 
area passed all the release criteria.  The RESRAD run shows that the dose to a future 
resident in 50 years would be 3.75 mrem/yr.  The dose to a resident at time zero would be 
12.79 mrem/yr thus satisfying the dose goal of 15 mrem/yr.  It is, therefore, 
recommended that the area be released for unrestricted use.    

Two areas of known contamination were left behind but were still factored into the final 
dose assessment.  They included a small pocket of contaminated soil below the active 
steam and D waste lines and soil that was adjacent to the building 810 foundation.  These 
two areas will be further remediated when the Waste Concentration Facility is 
decommissioned.  These areas are discussed in detail in the attached Final Status Survey 
Report. 

 
3.6 WASTE MANAGEMENT 
 
The objective of waste management was to characterize the expected resulting waste 
from Building 811 prior to start of work.  After characterization, the resulting waste was 
properly handled, stored, transported and disposed of.  The August 2004 Waste 
Management Plan (WMP) was prepared in accordance with the project specifications of 
the Environmental Directorate’s WMP (28 January 2002), and the Standards Based 
Management System (SBMS).  Plan requirements were based on BNL procedures, 
applicable regulations, and off-site disposal facility WAC. 
 
3.6.1 Waste Generation  
 
The waste streams generated during this project are presented in Table 3-2.  Waste 
streams were organized and presented based on the preferred disposal pathway.  The 
waste streams were sorted by their destination, further broken down into categories of 
waste, and descriptions.    
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Table 3-2 
Consolidated Waste Streams and Disposal Paths 

 
Destination Category Description 

4 – 6 ½ feet overburden over tanks Reuse onsite  (Suspect 
clean material) 

Backfill materials 
Asphalt, stone blend, sand over D-tanks 
Concrete Tank vault cover 
Concrete Manholes from tank area and D-tank area 
Concrete D-tank pad and vault 
Wooden appurtenances over tank vault and in D-tank area 
Geotextile over former D-tank pad 

Concrete and other debris 

Compactable secondary waste including PPE, enclosures, HEPA 
filters, heavy equipment air filters, sampling debris, etc. 
Piping – Tank piping to be drained 
Asbestos and transite piping 
Piping – D-tank area piping 
Metal Debris – Corrugated metal trench cover 
Metal Debris – Manhole covers 

Piping and other metal Debris 

Metal Debris – Other metal appurtenances 

Material staged at the 
Former HWMF and 
loaded into railcars for  
disposal at EOU 

D-tank soils Soils known to be contaminated and remediated per contract 
drawings 
Decon water Suspect clean liquids, destined for 

sanitary liquid waste treatment facility Storm water/runoff 
Liquids from pipe draining 
Liquids encountered in vault 
Liquids (storm water) that entered contaminated trenches, etc.  

Liquid materials for 
onsite treatment 

Rad liquids, destined for D-waste 
facility 

Decon water  
Disposed of at EOU USTs To be disposed under BNL contract 
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3.6.2 Suspect Clean Materials 
 
Two primary sources make up the suspected clean materials waste stream, including 1) 
the soil overburden over the A and B Tanks and 2) the asphalt – stone blend and sand 
covering the D-tank pad.  These areas were excavated and characterized.  The majority of 
suspected clean materials were determined to be radiologically contaminated and 
segregated for disposal.  
 
3.6.3 Material Staged at the Former HWMF Prior to Disposal at Envirocare of 

Utah (EOU) 
 

All contaminated soil and debris generated at the Waste Concentration Facility were 
transported to BNL’s Former HWMF.  Transportation of the waste from the Building 811 
area to the railcar loading area (FHWMF) was achieved via roll-off containers and dump 
trucks.  The soil and debris were then loaded for railcar transportation to the radiological 
disposal facility.  All of the soil, debris, and UST waste from this remedial action were 
disposed of at Envirocare of Utah. 
 
Concrete and Other Non-Metal Debris 
 
Materials of this nature were size reduced to less than 10 inches in order to meet the 
Envirocare of Utah definition of “soil like” material.  Materials were loaded into 15 cubic 
yard roll-off containers.  Characterization, storage, and transfer of these materials were 
discussed in subsequent sections of this closeout report.  Approximately 574 cubic yards 
of this material was generated. 
 

• A&B tank vault cover; 
• Manholes and other concrete features; 
• D-tank pad and vault; and 
• Wooden appurtenances over A&B tank vault and in D-tank area. 
 

Piping and Metal Debris 
 
Piping and other metal debris were generated during this project.  The corrugated metal 
trench cover associated with the A&B Tanks was removed.  Special care was taken to 
ensure there was no free standing liquid within the pipes.  Transport container void space 
requirements were met through material re-sizing as necessary.  Approximately 15 cubic 
yards of this material was generated. 
 

• A&B Tank piping; 
• Asbestos and transite piping; 
• D-tank area piping; 
• Corrugated metal trench cover;  
• Metal appurtenances; and 
• Wooden appurtenances over A&B tank vault and in D-tank area 
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• Approximately 16’ of out of service sanitary piping 
 
Special packaging requirements apply to asbestos waste and are outlined in subsequent 
sections of this Closeout Report. 
 
A- and B-Tank Soils 
 
Approximately 5.5 feet of soils were removed from atop the A and B tanks.  A total of 
452 cubic yards of soils were excavated in six-inch lifts.  Monitoring of the soils was 
performed before they were placed into lined 20-cubic yard roll-off containers.  Liners 
were of sufficient strength to ensure they remained intact during off-loading at the former 
HWMF ramp area.   
 
D-Tank Soils 
 
Soils associated with the former D-Tank pad were excavated to depths of 30 feet.  Soils 
were removed in six-inch lifts and monitored for radioactivity.  This material was loaded 
into lined, 20-cubic yard roll-off containers.  Liners were of sufficient strength to ensure 
they remained intact during off-loading at the former HWMF ramp area.  Approximately 
1,613 cubic yards of soils were excavated. 
 
Compactable Debris/DAW 
 
The main component of this waste stream was secondary waste such as Personnel 
Protective Equipment (PPE), sampling debris, plastics, etc.  Also included in this waste 
stream was the geotextile over the D-Tank pad that was removed.  Approximately 30 
cubic yards of this waste stream was generated. 
 
3.6.4 Liquid Materials for Onsite Treatment 
 
There were several sources/potential sources for the generation of liquid waste that 
required management.  There were two on-site options for this waste stream, including 
liquids that met the standards specified for the Sewage Treatment Plant (STP) at BNL 
and liquids that required consolidation and transfer to the D-Waste Facility (Rad Liquid 
Waste).   
 
Suspect Clean Liquids Destined for Sanitary Liquid Waste Treatment Facility 
 
Approximately 1800 gallons of decontamination water and storm water/runoff were 
generated during the course of the Building 811 project.  These liquids were packaged 
and transported to the STP for treatment. 
 
Rad Liquids, Destined for D-Waste Facility 
 
Some liquids generated by draining pipes or encountered at the bottom of vault or 
trenches exceeded the limits set forth for acceptance at the STP.  This waste was 
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collected, characterized, and managed under SBMS Radioactive Waste Management 
Plan, Processing Radioactive Liquid Waste and WMD-SOP-210 WMD Water Processing 
Operations.  Approximately 4,215 gallons of liquid waste, including liquids from pipe 
draining and in the vaults, respirator wash, dust control, water found in the vaults and 
pipe pits, and some rain water that entered the vaults was removed.  

 
3.6.5 Materials Destined for Direct Disposal at Envirocare of Utah 
 
The A&B USTs were loaded and transported for direct disposal at Envirocare of Utah.  
The six existing, out-of-service 8,000-gallon USTs, known as the A & B Tanks, were 
removed.  Videotaped, camera inspections of the tanks performed in 2001 indicated that 
there was a small amount of standing liquid in the bottom of several of the tanks and 
absorbent material was added; during the videotaped inspections, it was determined that 
approximately 30 gallons of absorbed liquid were in the bottom of each tank.  The tanks 
were surveyed in 2001 and beta-gamma dose rates were measured inside the tanks prior 
to their removal in 2004. 
 
3.6.6 Pollution Prevention and Waste Minimization 
 
Listed below are methods utilized during the Building 811 remediation project to 
minimize the primary and secondary wastes generated: 
 

• controlling storm water runoff; 
• collecting additional characterization data; 
• employing decontamination techniques to the vault; 
• reuse of the soil and debris (asphalt, etc.) as backfill material where applicable 

and allowed; 
• excavating the least amount of soil/debris required to meet the design drawings; 
• judicious use of consumable materials; and 
• ensuring that the required radiological surveys are performed to prevent 

accidental spread of contamination. 
 
3.6.7 Segregation 
 
All wastes generated were segregated and stored in a manner that facilitated effective 
waste management and disposal.  To the extent possible, non-hazardous/non-radioactive, 
hazardous and radioactive wastes were segregated and containerized/staged based upon 
waste classification.   
 
3.6.8 Treatment On-Site 
 
Treatment operations were performed to meet the waste acceptance criteria of the 
anticipated disposal facility, as discussed in the BNL Low Level Radioactive Waste Basis 
Document.  Specifically, this included absorbing free liquids in sludge streams; size 
reduction of pipeline, concrete vaults, and the D-Tank Pad; fogging the inside of tanks; 
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coating the outside of tanks; and solidifying absorbed liquids inside the tanks.  These 
tasks were performed to minimize dose rates. 
 
3.6.9 Release of Waste and Property Contaminated with Residual Radioactivity 
 
No waste streams were volumetrically released.  
 
3.6.10 Waste Characterization 
 
Methods used to characterize the Building 811 UST Removal and Soil Remediation 
Project wastes included process knowledge, and direct sampling and analysis.  The 
majority of the wastes generated from this effort were characterized (preliminarily) as 
either low-level radioactive or meeting cleanup goals.  A Bulk Waste Determination 
Profile was prepared for the anticipated waste streams that were generated as part of the 
Building 811 UST Removal and Soil Remediation Project.  Process knowledge was used, 
in part, to characterize the USTs and piping. 
 
Soils considered clean were first screened for radiological contamination on site using the 
ISOCS unit to detect Cs-137.  Using the ISOCS results, on-site ratios were applied to 
estimate the Sr-90 values.  Alternatively, these values were determined using BNL’s 
BetaScint equipment. 
 
Confirmatory characterization/waste verification sampling was performed on all waste 
packages/streams acceptable to the BNL EWMS Division and the disposal facility.   
 
3.6.11 Waste Stream Sampling Frequency 
 
Waste stream sampling was conducted in accordance with Table 3-3. 
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Table 3-3 
Characterization Sampling 

 
Media Number of Samples / Analyses 
UST vault concrete 1 sample every 10 cubic yards (minimum of 3 samples): 

Complete TCLP 
Gamma spectroscopy 
Strontium-90 
Alpha spectroscopy 

USTs/Piping absorbed 
liquids, liquids, sludge 

1 sample every 55-gallons:  
Complete TCLP 
PCBs 
Gamma spectroscopy 
Strontium-90 
Alpha spectroscopy 

USTs and piping As required by disposal facility waste acceptance criteria 
811 yard soils 1 sample every 350 cubic yards (minimum of 3 samples): 

Complete TCLP 
Gamma spectroscopy 
Strontium-90 
Alpha spectroscopy 

Former D-tanks Pad debris 1 sample every 140 cubic yards (minimum of 3 samples): 
Complete TCLP 
Gamma spectroscopy 
Strontium-90 
Alpha spectroscopy 
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3.6.12 UST and Piping Characterization Strategy 
 
The tanks were emptied, decontaminated, and triple rinsed in 1998.  However, significant 
dose rates remained, as measured in 2001.  Previously obtained characterization data was 
provided for total dose, gamma dose, and beta dose.  The dose rate measurements implied 
that remnant fixed contamination was present on tank surfaces, especially the tank 
bottoms.  Radionuclide data from the removed sludges indicated that the primary gamma 
emitting radionuclide was Cs-137 with small contributions from uranium and americium.  
The primary beta sources were Sr-90 and Cs-137, also with small contributions from 
uranium.  These radionuclides were present as fixed contamination and as expected, 
alpha emitting radionuclides (transuranics) were also present as fixed contamination.  
Significant quantities of plutonium were present in removed sludges, and present as fixed 
contamination.  Pipes exhibited a gamma dose rate as expected.  The approach presented 
below combines directly measured quantities with process knowledge.   
 
Quantification of Gamma Emitting Radionuclides 
 
ISOCS was used to quantify gamma-emitting radionuclides, mainly, Cs-137.  U-238 was 
also quantified due to the low yield gamma emission of Pa-234m.  Am-241 was also 
quantified due to a low yield gamma emission.  ISOCS instrumentation was designed to 
quantify gamma-emitting radionuclides by “looking” at large areas with specified 
geometries and known shielding.  In this case, the shielding was the absorbed liquids in 
the tank bottoms and the known geometry was the tank or the pipe sections. 
 
Quantification of Beta and Alpha Emitting Radionuclides 
 
The largest contribution to the beta dose was due to Sr-90 and Cs-137.  Uranium also 
contributed to the beta dose rate due to the strong beta emitted by Pa-234m, a daughter 
product of Th-234, which is a daughter of U-238 and is present in equilibrium with both 
parents.  Quantities of beta and alpha emitters were determined by creating ratios of the 
quantities of gamma emitting radionuclides and the sludge data for beta and alpha 
emitting radionuclides.    
 
Uranium values were further evaluated by determining if the calculated isotopic 
abundances were equal to the isotopic abundances present in the sludge.  
 
Plutonium quantification was accomplished using ratios based on the gamma 
quantification achieved with ISOCS and radionuclide data of removed sludges.  Further, 
some additional quantifications were possible based on quantities of Am-241 dependent 
upon the level of detail available on the original isotopic abundance of the plutonium and 
the approximate age.   
 
ISOCS values were compared with fixed lab values to ensure a reasonable correlation 
existed between quantities of gamma emitters and beta and alpha emitters.   
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Upon removal of the tanks and piping, external dose rate values were employed.  
MicroShield calculations were performed to independently determine gamma emitting 
radionuclide quantities.  Calculations accounted for the possibility of Bremsstrahlung 
radiation resulting from the interaction of strong beta emission from Strontium/Yttrium 
90 interacting with the relatively high Z steel tank material.   
 
Waste Certification 
 
All Low-Level Radioactive Waste (LLRW) generated was managed in accordance with 
the Low Level Waste Certification Program Plan, to ensure that the requirements of the 
disposal facility’s WAC were met.  Waste verification sampling for all of the waste 
streams generated was performed at a frequency approved by BNL’s EWMS Division, as 
outlined in Table 3-4.  
 
 
 

Table 3-4 
Waste Verification Sampling 

 
Media Number of Samples / Analyses 
Soil and Debris  1 sample every 100 cubic yards (1 sample every 5 roll-offs, 

roll-off contains approximately 15 cubic yards): 
Complete TCLP 
Gamma spectroscopy 
Strontium-90 
Alpha spectroscopy 
Gross Beta 
PCBs/Pesticides 
Physical Parameters (pH, Reactivity, flashpoint) 
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3.6.13 Packaging Requirements 
 
All waste packages met the requirements of the Low Level Waste Procedure, which 
included: inspections of new packages by BNL’s Environmental and Waste Management 
Services (EWMS) Division prior to use, inspection of containers during and after filling, 
and final packaging configuration.  The intent of properly containing the waste was to 
prevent the spread of contamination during handling and transport. 
 
All free liquids were removed from dry material volumes and collected in liquid waste 
containers.  The only exception to this rule was asbestos containing waste, which was 
shipped wet; however, there was no more than 1% free liquid by volume.  Additionally, 
asbestos waste handling required specific licenses and airtight packaging to fully contain 
the waste. 
 
When filling containers, the introduction of void space was avoided in the waste 
containers.  Void spaces in non-compactable did not exceed two inches or 10% of the 
total volume.  Containers were only opened during filling or material transfer or for 
sampling.  No container was left open. 
 
Transportation/shipping packages for the Building 811 UST Removal and Soil 
Remediation Project included roll-off containers and pre-blocked and braced transport 
trailers for the tanks.  Transportation of the waste from the Building 811 area to the 
railcar loading area (former HWMF) was performed by roll-off containers, dump trucks 
or like vehicle.   
 
MHF, Incorporated and ECDC Logistics, LLC provided railcars for transportation of the 
waste soil and debris to Envirocare.  After the railcars arrived on site, they were inspected 
and released for loading.  The bottom of the inside of each railcar was covered with a 
geotextile liner and a “burrito bag” liner was placed within each railcar prior to loading.  
Approximately 80-100 tons of waste was placed into each rail car.  The weights of the 
soil and debris were determined utilizing a bucket scale on the front-end loader.  After the 
waste was loaded into the railcar, the liner was closed/secured using tie wraps and bungee 
hooks for transport and secured into position.  In addition, either a hard or soft tarp cover 
was secured over each railcar for shipment. 
 
All packages were approved by BNL prior to ordering, inspected by BNL’s EWMS 
Division once on-site, visually inspected by the Waste Manager and surveyed by BNL’s 
Facility Support prior to filling.  Surveys of transport vehicles transferring radioactive 
waste were taken prior to leaving the Building 811 area.  Clean overburden transports 
were accomplished without radiological surveys.  All waste containers/transport vehicles 
were driven through the BNL vehicle monitor (for survey) prior to leaving the site empty.   
 
The Waste Manager was responsible for maintaining control over all waste containers 
from their arrival on-site to their departure off-site.  All waste that was shipped off-site 
for disposal was immediately packaged into sealed containers.  Packaged waste was 
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inspected in accordance with applicable SBMS requirements.  In addition, the weight of 
the waste packages was determined and recorded.  BNL’s Waste Management Division 
verified that all of the soils and debris were packaged in accordance with the approved 
Technical Work Document for loading railcars. 
 
3.6.14 Documentation and Record Keeping 
 
The waste generator completed a Waste Control Form (WCF) (i.e. Radioactive, Non-
Hazardous, etc.) for each container of waste generated.  These were reviewed by the 
EWMS Division for waste acceptance and compliance with the approved waste profile 
and the WAC of the disposal facility.  In addition, these forms accompanied the waste 
during all transport on-site.  A waste manifest also accompanied all off-site waste 
shipments.  Other documents that were maintained by the waste generator included the 
inspection records, characterization documents, and container inventory sheets.  
Documentation was in accordance with BNL’s SBMS.  Copies of waste control forms are 
included as Attachment 3. 
 
3.6.15 Waste Transportation Requirements 
 
Transportation of materials and wastes were conducted in accordance with the following 
BNL Standard Based Management System (SBMS) procedures:  
 

• Transfer of Hazardous Materials On-site; 
• Transport of Hazardous Materials Off-site; 
• Transfer of Radioactive Materials On-site; 
• Transport of Radioactive Materials Off-site; and 
• Hazardous Material Transportation Manual. 

 
Additionally, all transportation was conducted in accordance with U.S. Department of 
Transportation (USDOT) regulations.   
 
TAG Transport, Inc., a BNL approved hauler, performed the transportation of the USTs 
to the Envirocare of Utah disposal facility under BNL’s contract.  Dose values for open 
transport were measured at the edge of each trailer.  In cases where an open transport 
could not be completed because of dose rate exceedences (greater than 200mR/hr), tanks 
were loaded in an end-to-end configuration.  Shielding and a mesh cover were added to 
the transport vehicle so that the DOT definition of “closed transport” vehicle was met.     
 
3.7 POST-REMEDIAL DOSE ASSESSMENT 
 
Modeling was performed based on analytical data to determine upon completion to signal 
the start of the Final Status Survey.  Excavation was considered completed when the 
remaining soils were evaluated and determined to meet the cleanup criteria.  A copy of 
analytical data used to support this is included as Attachment 4.  The pathway dose is 
based on the results of the Final Status Surveys and RESRAD Modeling.  Calculations 
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for the post-remedial dose for the work area are included in Section 7 of the Final Status 
Survey Report (FSSP), included as Attachment 2. 
 
The same input parameters as the ROD RESRAD runs was utilized for the selected site 
remedy.  For the Final Status Survey, the activity input parameters input into RESRAD 
represented the actual average nuclide concentrations present in the Final Status Survey 
samples.  All field and analytical data for modeling inputs was first subject to data 
validation and data assessment protocols. 
 
The final RESRAD results were compared to the NYSDEC guidance of 10 mrem/yr, 
which is also contained in the ROD, utilizing the OU I residential scenario, alternative 4 
(large scale excavation) RESRAD input parameters for the Building 811 project.  The 
FSSR has been prepared, which includes the final dose assessment and RESRAD 
calculations.  This deliverable has undergone a documented peer review cycle before 
submission.  
 
3.7.1 Remnant Contamination  
 
Residual soil contamination adjacent to Buildings 810 and 811 that was located within 
two feet of the building foundations was excluded from the final RESRAD calculations.  
Removal of these soils would have compromised the structural integrity of the buildings.  
Sufficient analytical and screening data was collected to quantify the remaining soil 
contamination, which will be remediated when the operating facilities are 
decommissioned. 
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SECTION 4.0 
CHRONOLOGY OF EVENTS 

 
• August 25, 1999: Record of Decision Operable Unit I and Radiologically 

Contaminated Soils 
• May 9, 2000: OU I Contaminated Soils Final Remedial Design Work Plan 
• June 25, 2001: OU I AOC 10 Bldg. 811 Waste Concentration Facility Final 

Remedial Action Field Sampling Plan & Final Remedial Action Work Plan 
• October 2001: Closeout Report for Removal, Treatment, and Disposal of 

Radioactive and Mixed Waste Sludge from Building 811 Tanks 
• September 13, 2004: Remedial Action mobilization completed 
• September 14, 2004: Remedy construction activities commenced 
• December 17, 2004: All UST’s removed from the underground vaults 
• May 19, 2005: Soil remediation completed 
• May 23, 2005: ORISE verification sampling completed 
• July 11, 2005: Restoration completed 
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SECTION 5.0 

PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL 
 
 
5.1 TECHNOLOGY PERFORMANCE 
 
General construction techniques were used to excavate soil, demolish concrete, lift the 
UST’s, and decontaminate the concrete.  Removal of soil exceeding the cleanup 
guidelines and decontaminating concrete to release criteria was performed to meet the 
15mrem goal. 
 
5.2 QA/QC PROTOCOL 
 
All activities associated with remediation of Building 811 were performed in 
conformance with Weston’s Quality Assurance Project Plan (QAPP), which is provided 
in Appendix F of the Work Plan for Brookhaven National Laboratory Operable Unit I 
Building 811 Underground Storage Tank Removal and Remediation, August 2004.  The 
QAPP was developed in accordance with 10 CFR Part 830, Nuclear Safety Management, 
Subpart A, Quality Assurance Requirements; DOE Order 414.1B; and the BNL SBMS 
Requirements.  Per the QAPP, all site activities were recorded daily by personnel in field 
logbooks.  All measurements or calculations were checked by at least one additional 
competent person.   
 
Any significant deviations from the work plan, scope, or schedule were discussed with, 
and approved by, BNL in the form of Modifications.  Each Modification was submitted 
to Brookhaven in the format of an ER Modification Form.  Copies of modification forms 
are included as Appendix D. 
 
5.3 SAMPLING AND ANALYSIS PROTOCOL 
 
All sampling was performed in accordance with the Field Sampling Plan, included as 
Appendix B of the Workplan.   
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SECTION 6.0 
FINAL INSPECTIONS 

 
6.1 ON-SITE INSPECTION RESULTS  
 
Comprehensive on-site audits were performed by subcontractor management and 
Corporate Environmental Health and Safety personnel throughout the course of the 
remediation project.  Audit findings were reported to Weston management, and any 
minor deficiencies found during the inspections were immediately corrected.  No 
deficiencies affecting worker health and safety or remediation progress were noted. 
 
BNL provided daily field engineers, ES&H, and radiological supervision to ensure that 
all work plans, regulations, and polices and plans were adhered.  In addition, DOE 
provided project management and field supervision. 
 
The project was completed with no major safety violations, personnel contaminations, or 
incidents requiring ORPS reporting.   
 
6.2 INSTITUTIONAL CONTROLS AND MONITORING 
 
Site closure activities are documented in the ROD, and include institutional controls and 
monitoring for all AOCs following completion of remedial activities.  As a result, site 
closure of the AOCs will be considered after the post-closure period has passed.  The 
institutional controls will include ensuring that land uses remain protective of human 
health, limit access to the site, to ensure that the cover is not disturbed, and to prevent the 
installation of drinking water wells in contaminated groundwater.   
 
To ensure the effectiveness of the remedies, post remediation activities will be conducted.  
These activities will be consisted of groundwater monitoring.  Long-term groundwater 
monitoring will be performed in accordance with BNL’s site wide groundwater 
monitoring plan. 
 
6.3 PROTECTIVENESS 
 
This AOC meets all the completion requirements as specified in OSWER Directive 
9320.2-09-A-P, Closeout Procedures for National Priorities List Sites.  Specifically, 
confirmatory sampling verifies that the site has achieved the ROD cleanup objective, the 
unity rule was applied and the final dose assessment demonstrated the cleanup achieved 
the objective of 15 mrem/yr to a future resident. 
 
Confirmatory soil screening and sampling, backfilling the site with clean soil, and the 
implementation of institutional controls provide further assurance that the site no longer 
poses any threats to human health or the environment.  All activities outlined under the 
ROD for this area have been completed.  A bibliography of all reports relevant to the 
completion of this project under the Superfund program is included in Appendix E of this 
report. 
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The affected areas were remediated in accordance with the decommissioning criteria of 
10 CFR Part 834, Radiation Protection for the public and environment.  Specifically, 
Subpart E, 10 CFR 20.1402, Radiological Criteria for Unrestricted Use, allows release of 
a site for unrestricted use if the residual radioactivity distinguishable from background 
results in a Total Effective Dose Equivalent (TEDE) to an average member of the critical 
group that does not exceed 15 mrem/yr and the residual radioactivity has been reduced to 
levels that are as-low-as-reasonably-achievable (ALARA). 
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SECTION 7.0 

LESSONS LEARNED 
 
During project activities or as part of self-assessments, personnel have identified various 
occurrences, issues, problems or positive outcomes/experiences that warranted a lessons 
learned discussion.  Project personnel reported such lessons learned opportunities to the 
Project Manager (PM), who then evaluated and documented the lessons learned using the 
Weston Lessons Learned Form.  Copies of the Lessons Learned Forms developed during 
the course of the Building 811 remediation are provided as Attachment 8 of Volume 2.  
The PM and/or project Quality Assurance Manager ensured that project participants were 
promptly informed of the lessons learned results.  The lessons learned were reviewed and 
discussed during each meeting conducted throughout the duration of the project. 
 
Lessons Learned forms were filled out upon identification of any job practice or site 
condition that warranted attention, or to provide recognition for a good work practice 
noted at the job site.  Lessons Learned forms generated during the course of the Building 
811 Remediation project documented potential hazardous conditions and corrective 
procedures, or safe methodologies employed to prevent a hazardous condition from 
arising.   
 
The lessons learned during the performance of the project included the following: 
 

• Clarifying the purpose of the vault covers with the crew 
• Timely reporting of elevated air samples 
• Heavy equipment delivered without the proper lift chart 
• HEP filter clogging with scabbled concrete 
• Metal cutting started two small grass fires 
• Man-lift delivered with suspect bolts 
• A buried phone cable was severed during excavator operations 
• Slick working surfaces 
• Difficulty in bagging the UST’s while on ground level 
• Inadequate shielding during welding operations 
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SECTION 8.0 
PROJECT COST SUMMARY 

 
The projected cost for removal of the UST’s and approximately 1,100 cubic yards of soils 
was $3,276,000.  The actual cost to complete the project was approximately $6,457,000. 
The major reason for cost growth was for the cost to excavate and dispose of an 
additional 3,000 cubic yards of soil and debris.  The soil contamination was deeper and 
more widely spread than the Remedial Investigation or Supplemental Investigation 
results indicated. 
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