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ABSTRACT 
This report documents the evaluation of risks associated with 

environmental restoration activities at Brookhaven National Laboratory using two 
tools supplied by DOE to provide a consistent set of risk estimates across the 
DOE complex: Risk Data Sheets (RDS) and Relative Risk Ranking. The tools 
are described, the process taken characterized, results provided and discussed. 
The two approaches are compared and recommendations provided for , 

continuing improvement of the process. 
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PURPOSE AND SCOPE 
The Department of Energy Office of Environmental Management developed a 

qualitative risk evaluation tool to allow managers to discuss possible effects of budget 
reductions on a site's or program's ability to adequately manage risk and to compare 
results across the DOE complex. In a time of tightening budgets, the aim is to convert 
from a compliance-based to a risk-based process. This information was used 
successfully in 1995 to inform budget decisions. In 1996, the Qualitative Risk 
Evaluation Process was incorporated into the budget formulation process for the 1998 
budget year. 

Risk Data Sheets (RDSs) are a key part of this process. These forms and the 
process used to compile information for them are similar to those used in 1995 (Morris 
and Meinhold, 1995), but some changes were made. The current format of the RDS is 
provided in Appendix I .  DOE developed a set of standard assumptions to be used 
throughout the complex unless noted othewise on the RDS. Those assumptions 
applicable to BNL-OER program are listed in Appendix II. For the Environmental 
Remediation program, RDSs were to be based on "Release Sources." This is a much 
narrower scope for an RDS than was the case in 1995, when the RDSs were completed 
at BNL for Operable Units, a more aggregate level. Release Sources are interpreted 
liberally, however, so that an area of groundwater contamination, for example, might be 
treated separately from its original source. Multiple source terms are not combined 
unless they are truly linked or if they represent similar concerns with similar risks. 

In addition, the Office of Environmental Restoration developed a separate 
Relative Ranking Evaluation Framework, based on an approach used by the 
Department of Defense. This framework is grounded in environmental measurements 
more than in judgment, but is also narrower in scope than the Risk Data Sheets. 
Although the original intention was the results of this ranking would feed into the RDS 
process, authorization to initiate this process was not obtained until following the 
completion of the RDS process. 

Both processes were implemented for the Brookhaven National Laboratory 
(BNL) Office of Environmental Restoration (OER). The RDS process and the Relative 
Ranking Evaluation Framework are described, along with their implementation in BNL- 
OER and the results of that implementation. The two processes and their results are 
compared. 

RISK DATA SHEET PROCESS 

Background and Description 
All the scoring was done in the Management Evaluation Matrix. This was 

computerized within the EM Management Evaluation Process Information System 
software. The Matrix included impact categories and likelihood levels. Impact 
categories included Public Safety and Health; Site Personnel Safety and Health 
(including site visitors); Environmental Protection; Compliance; Mission Impact; 
Mortgage Reduction; and Social, Cultural, and Economic impacts. Likelihood levels 



were Very High, High, Medium, and Low. The Matrix and the scores (high, medium, 
and low) are shown in Figure 1. The likelihood scale is. shown in Figure 2. 
Figure 1. RDS Management Evaluation Matrix. 
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Figure 2. RDS Likelihood scale. 

Likelihood Very High High Medium Low 

Probability of 1 per year 2 0.1 I yr -2 0.01 I yr 0.01 I yr 
Occurrence e 1 Iyr 0.11 Iyr 

to Impact s 10 yrsr s 100 yrsr 
Expected Time s l  yr > 1 yr > 10yr > 100 yrs 

Scoring for most categories was done for "before", "during" and "after." "Before" 
represented the situation if remediation were not done and future impacts were based 
on existing conditions. "After" represented the situation following remediation and was 
essentially parallel to "before." "During" represented the potential adverse impacts of 
the restoration process itself. This included risks to remediation workers or to the 
public resulting from the remediation process itself and damage to the environment 
caused by remediation, for example, disturbing wildlife habitat or impacts on the 
protected pine barrens or wetlands as result of removing contaminated soil. For three 
categories, compliance, mission impact, and mortgage reduction, scoring for the 
"During" phase was not applicable. 

Implementing The RDS Process in BNL-OER 
The author attended a l-day training session at the DOE Chicago Operations 

Office. This provided an update on the RDS process and hands-on training with the 
new RDS software. The implementation process consisted of three stages: (1) 
determining the number of RDSs that would be scored; (2) scoring the RDSs; and (3) 
review. These stages overlapped to some degree. A more detailed description of the 
steps involved in Implementing the RDS process within BNL OER follows. 

Preliminary Meeting with Management 
The author met with OER management to discuss the scope of the effort and the 

appropriate people to be involved within the organization. The DOE 1996 guidelines 
and changes from the previous year were discussed also. It was determined that the 
level of problem that would be addressed in an RDS would be Areas of Concern (AOC) 
rather than the broader Operable Units that were used in 1995. 

Preliminary Scoping with Project Managers 
The author then met with each of the OER Project Managers for a preliminary 

scoping session. Areas of discussion included the AOCs within the Project Manger's 
control that were possible subjects of RDSs; the kinds of risks associated with these 
AOCs; reports and data available to document those risks; the expected work schedule 
to ascertain the likely status of the AOC in 1998, and the possibilities of combining two 
or more AOCs into a single RDS. 
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Project Manag 

1. OU I Groundwater - other 

2. OU IV EDB Groundwater Plume 
3. OU I Hazardous Waste 
Management Facility 

Prepare preliminary list of RDSs 
Based on the preliminary scoping with th 

'Groundwater plume moving from OU-IV to 
ou-l 

- -  rs, a preliminary list of 
RDSs to be completed was developed and submitted to OER management for review. 
This was preliminary because it was expected that as information was gathered and the 
RDSs began take shape, that it would be determined that some AOCs that had been 
combined should have separate RDSs and that some that began as separate RDSs 
might be appropriately combined. In fact, this list was modified three times during the 
process within OER and again after preliminary review by the DOE Brookhaven Area 

4. OU 111 Misc. Groundwater and 
Soil Contamination 
5. OU IV Remediation 

6. OU I Radiation Contaminated 
Soil 

7. USTs at Building 830 and 81 1 

8. OU V Sewage Treatment Plant 

Office. The final list of RDSs is given in Table 1. 

Includes several areas of contamination 
within OU 111 
Primarily oil and solvent spills near the 
Steam Plant 
Numerous sites contaminated at low 
levels 

Includes contamination around the Waste 
Concentration Facility (Bldg 830) 
Includes leaking sewer lines and Satellite 
Disposal Area 

IO.  OU Il l  Accelerated 
Groundwater Action 
1 1. Brookhaven Graphite 
Research Reactor D&D 

Groundwater plume moving off site to the 
south 

I I 9. core Program 

Landfill, Glass 

plumes from 
and Chemical Holes 

Action 



Scoring RDSs 
The RDSs were completed in 1996, but needed to address the situation in 1998 

and thereafter. In most cases, the action that would take place in 1998 was as yet 
undetermined and would depend in part on further measurements taken in 1996 and 
1997. The first step in preparing each RDS was thus to define a scenario describing 
the likely sequence of events. 

Based on information from the Project Managers and available documentation, 
risk data sheets were then scored and descriptive material supporting the score 
drafted. This was done directly on the RDS software provided by DOE. Some RDSs 
were fully completed in draft, while others were left incomplete with specific questions 
for further discussion with OER Project Managers. The scoring process included 
determining the possible impact levels in each category and the likelihood of that 
impact. In many cases, multiple options were scored. That is, a given action might 
have a medium likelihood of excessive exposure and high likelihood of moderate to low 
exposure. The score (high, medium, or low) was based on the highest score of the 
combinations considered. 

A question arose during the process on what was to be considered remediation 
and whether there was a limit on the time scale. For contaminated groundwater 
plumes, natural attenuation was included as part of the remediation process. 
Completion of remediation, including natural attenuation, might require decades. 
Guidance was sought from DOE and the response was that natural attenuation should 
be included without regard to the timing if that was, or was expected to be, specified as 
part of the remediation process. 

Draft RDSs were provided to appropriate OER Project Managers for review. In 
some cases comments on the RDS were minor while in other cases extensive 
discussions with references to maps and reports were required to fully understand the 
nature of the potential risks involved. 

Draft RDSs were also provided to the OER Community Relations team for 
review. To some degree, this helped to assure that stakeholder concerns would be 
reflected. 

Finalize RDSs and Create Summaries 
Following the second interviews with OER Project Managers, the RDSs were 

finalized. They were reviewed for completeness and consistency and to assure relative 
scores among RDSs seemed reasonable. Summary tables were produced at  this stage 
to assist in the internal review and to facilitate presentation of results in the next stage. 
These summaries and the full se t  of RDSs were provided to OER management and to 
the Brookhaven DOE Group. 

La borafory- Wde Review 
A formal presentation was made of the BNL-OER RDS results. RDS scores 

completed by the BNL Safety and Environmental Protection Division for waste 
management operations (EM-30) were also presented at this time. DOE 
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representatives from the Brookhaven Environmental Rlestoration Group participated in 
this review. 

Chicago Operations Review and Implementation of lVew Software 
The final RDS results were transmitted through the DOE Brookhaven Area Office 

to DOE Chicago Operations for further review. Chicago Operations recommended 
three changes to the scoring. Two related to the scoring of the core program, 
indicating the "Before" rating should reflect the highest rating of the activities being 
managed. The third indicated that the "After" score for Mission Impact should be 
changed to reflect minimal risk after the task was completed. An additional change 
recommended was that assumptions imbedded in the Scenario description should be 
moved to the field, "Standard Assumptions Exceptions/Additions." All recommended * 

changes were implemented. 

provided and the RDSs were re-numbered. 
. Along with the recommended changes, a new version of the software was 

RELATIVE RANKING EVALUATION FRAMEWORK 

Background and Description 
The relative ranking system (DOE, 1995) is derived from a system developed by 

the Department of Defense (DOE, 1994). It is based on a three-step process: the 
source hazard factor, the pathway factor and the receptor factor. The first is calculated 
mechanically by summing the ratios of the concentraltion of each contaminant to its 
"standard", where the standard is specified in the guidance. If the sum of ratios 
exceeds 100, the source hazard factor is "significant." If it is less than 100, but greater 
than 2, the hazard factor is "moderate." If it is less than 2, the hazard factor is 
minimum. The pathway factor is either evident, potential, or confined; these refer to the 
possibility for contamination in the media to move away from the source. The receptor 
factor is either identified, potential, or limited; these refer to access by receptors. The 
process is carried out for each media separately. The highest result of any media 
becomes the score for the release source. 

Since data were required to do the scoring, "not evaluated'' was a legitimate 
response when no data were available. This was the case for several sites. In a few 
cases, although data were not available, the sites could be evaluated by extrapolation 
from findings at other similar sites. 

Implementing The Relative Ranking Evaluation Framework 
Although the intention of the DOE Office of Environmental Remediation was that 

the results of this ranking would feed into the RDS process, authorization to initiate this 
process was not obtained until following the completion of the RDS process. The list of 
release sites that were provided to be scored under the Relative Ranking Evaluation 
(RRE) was much more extensive than the number of RDSs that had been completed 
(60 compared to 13). Because the RRE required the use of actual measurement data, 
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it was difficult to combine release sites. Nonetheless, the material that was gathered 
for the RDS scoring contained much of the measurement data needed for the RRE. 

The process was similar to that used for the RDSs, although since the RRE was 
' begun late, the process was more compressed. Although there were more of them, the 
sites to be scored were predefined, eliminating the need to determine them. Time 
limitations resulted in less review, but since the scores were, for the most part, 
calculated directly from data, there were fewer judgments that required review. Since 
the RRE applied only to environmental restoration, it was completely within the scope 
of OER and site-wide review was not appropriate. 

The author used available data to determine relative risks, met (and/or spoke on 
the phone) with OER Project Managers to review what was done, to get more up-to- 
date data, if available, and to verify the lack of data when that was the case. RRE 
scores were compared with RDS scores (see below). 

RESULTS 
The results of the RDS scoring are presented below. Results of the RRE 

scoring are presented in the context of a comparison with the RDS scores. 

Results of the RDS Scoring 
Results were tabulated by category of effect to facilitate comparison among 

RDSs. These are shown in Tables 2-8. The full RDS sheets that include 
documentation of the scoring are provided in Appendix 1. Based on instructions 
received from DOE, the core program was scored in each category with the highest 
score of all the RDSs under its management. 

In the category Public Health and Safety (Table 2), all contaminated 
groundwater plumes that have moved off-site or are likely to move off-site were scored 
Medium for "Before." Soil contamination at high levels were scored Medium, and a low 
levels were scored Low. Remediation activities are expected to have minimal direct 
impact on the public, so most "During" scores are low. In all cases, a Low score was 
applied after completion of remediation. This was possible because remediation is 
considered to include a period of natural attenuation. 

In the category Site Personnel Health and Safety (Table 3), most scores are low 
since site workers subject to exposure are carefully controlled. Median scores reflect 
potential contact of monitoring and remediation personnel to contaminated soil. In all 
cases, a Low score was applied after completion of remediation. 

In the Environmental Protection category, RDSs involving groundwater are 
ranked High because of the extended time needed for cleanup. Soils are scored High 
or Medium, depending on the level of contamination. As in the public health category, 
all RDS fall to a Low score after remediation is completed. 

In the Compliance Category, all RDSs except two are scored High for "Before" 
since if no action is taken, they will be out of compliance with a Compliance Agreement. 
Action on the OU I USTs is scheduled and thus they are technically not out of 
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compliance with the Compliance Agreem'ent. They are scored Medium since there is a 
reasonably probability that they will be in noncompliance with DOE orders by 1998. 
D&D of the Graphite Reactor is not scheduled under the Compliance Agreement, but 
failure to take action to remove contamination may lead to noncompliance. 

Public controversy over the off-site contaminated groundwater plumes has led to 
a level of public outrage that threatens major missions of the laboratory, including -- but 
not limited to - the OER mission. The scores reflect the degree to which each RDS is 
likely to attract this outrage. In some cases they also reflect the degree to which the 
shut-down of a given facility would affect major mission!; of the laboratory. 

The Mortgage Reduction Category indicates the degree to which inaction would 
lead to increased costs in the future. In general, inaction leads to a Moderate future 
increase in costs. It is assumed for the "After" case that the remediation action 
undertaken will be designed in the most cost-effective manner, so all RDSs are scored 
Low. 

Scores for the category Social, Cultural and Economic effects generally reflect 
the social impact engendered by outrage and fear in the community that was initially 
focused on off-site contaminated groundwater. This social impact can lead to an 
economic impact through a decline in property values. Cleanup activity is unlikely to 
reduce this impact. Although it is to be expected that, over time, this impact will decline 
as the site is cleaned, it is expected that in many cases it will not drop to Low levels 
soon. The Brookhaven Graphite Research Reactor is an exception to this. It is a true 
cultural artifact as the first reactor built for the sole purpose of providing neutrons for 
peaceful research. It currently serves as a museum, with thousands visitors per year. 
Plans for D&D of this facility are not firm, but its destruction would be a cultural loss. 

~ Table 2. RDS Public Health And Safety Before During 

1 OU I Groundwater Removal action NI 
1 OU I Groundwater - Other M L L 

OU VI (EDB Groundwater Plume) Nl M L 
1 OU I ,  Hazardous Waste Management Facility N1 L L 

OU 111 Proper (Misc GW and Soil Contamination L. L L 

OU I Rad Contaminated Soils (except HWMF) 1. L L 

OU I USTs (Bldgs 830 and 811) 1. L L 

OU Ill Accel. Groundwater Action hl L L 

~ OU I Landfills Removal Action L. L L 

Brookhaven Graphite Research Reador 1. L L 

, Core Program I 

~ OU IV Remediation (Central Steam Plant) 1. L L 

' OU V (Sewage Treatment Plant) h! L L 

L 
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Core Program I M I M I L I  

Table 4. RDS Environmental Protection. 
OU I Groundwater Removal action 
OU I Groundwater - Other 

OU VI (EDB Groundwater Plume) 

OU I ,  Hazardous Waste Management Facility 
OU 111 Proper (Misc GW and Soil Contamination 

OU IV Remediation (Central Steam Plant) 

OU I Rad Contaminated Soils (except HWMF) 

OU I USTs (Bldgs 830 and 81 1) 

OU V (Sewage Treatment Plant) 

OU 111 A w l .  Groundwater Action 
OU I Landfills Removal Action 
Brookhaven Graphite Research Reactor 
Core Program 

Before During 

H H 
H H 

H M 

H H 
M L 

M M 
M M 
H L 

H M 

H H 
M M 
M M 
H H 

After 

L 
L 

L 
L 
L 

L 

L 

L 

L 

L 
L 

L 
L 
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Table 5. RDS Compliance. 
OU I Groundwater Removal action 

I 

OU I Groundwater - Other 

OU VI (EDB Groundwater Plume) 
OU I, Hazardous Waste Management Facility H 

M 

OU 111 Proper (Misc GW and Soil Contamination 
OU IV Remediation (Central Steam Plant) 
OU I Rad Contaminated Soils (except HWMF) 
OU I USTs (Bldgs 830 and 81 1) 
OU V (Sewage Treatment Plant) 

1 

OU 111 A w l .  Groundwater Action 
I 

OU I Landfills Removal Action H L I I I 

Brookhaven Graphite Research Reactor M L I I 
I 

Core Program I H I L  

Table 6. Mission Impact. Before After 

OU I Groundwater Removal action H M 
OU I Groundwater - Other H M 

I I 

OU VI (EDB Groundwater Plume) M M 1 
I I 

OU I ,  Hazardous Waste Management Facility 1 H I M 
I I 

OU Ill  Proper (Misc GW and Soil Contamination M L I 
OU IV Remediation (Central Steam Plant) M L 

OU I Rad Contaminated Soils (except HWMF) M L 
I I 

OU I USTs (Bldgs 830 and 811) H L I 
OU V (Sewage Treatment Plant) H M 
OU 111 A w l .  Groundwater Action H M 

I I 
OU I Landfills Removal Action H L 

I 

Brookhaven Graphite Research Reactor L V  
I I 

Core Program H L I I 
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Core Program H L I 
Table 8. Social, Cultural, Economic. 
OU I Groundwater Removal action 

OU I Groundwater - Other 
OU VI (EDB Groundwater Plume) 

Before During After 

H H M 

M M M 
H H M 

OU I, Hazardous Waste Management Facility 

OU 111 Proper (Misc GW and Soil Contamination 

OU IV Remediation (Central Steam Plant) 

M H M 

M L L 

M M L 

Comparing Results Of The RDS And Relative Ranking Evaluation 
The data sheets, which provide basis for the RRE scores, are provided in 

Appendix I I .  They show the contaminants and concentrations, the Source Hazard 
Factor, the Pathway Factor and the Receptor Factor. The most useful way to consider 

OU I Rad Contaminated Soils (except HWMF) 
OU I USTs (Bldgs 830 and 811) 

OU V (Sewage Treatment Plant) 

OU 111 Accel. Groundwater Action 
OU I Landfills Removal Action 
Brookhaven Graphite Research Reactor 

Core Program 

M M L 

M M L 

H M M 

H H M 
H H M 
L H H 

M H M 



these results, however, is in the context of the RDS scores. Table 9 provides the 
relative risk rankings of the release sites in association with the RDS that includes 
them. 

Anticipating that the Relative Ranking Evaluation would be performed before the 
RDS process, DOE provided in its guidance a crosswalk going from the results of the 
RRE to the RDS categories for public and occupational health and safety risks. 
Unfortunately, because authorization to initiate the RRlE process was not obtained until 
after completion of the RDS process, the sequence was reversed. 

The cross-walk provided in the DOE guidance was used to estimate appropriate 
RDS scores for public and occupational health and safety risks. These estimated RDS 
scores were then compared to the RDS scores that had been obtained previously in the 
RDS scoring exercise. Results are shown in Table 9. Since there were many more 
sites scored under the RRE system than RDS system, the comparison is between the 
set of scores of RRE sites that fall within a given RDS and the original scores for that 
RDS. The table includes only those release sites that fell within an RDS and were 
scored under the RRE system. There were some release sites that were scored, but 
did not fall into one of the previously scored RDSs, and some release sites that were 
not scored. Three RDSs do not appear in the table. P!DS 9 is the core program, which 
was not required to be scored under the RRE. RDS I 1  is the Brookhaven Graphite 
Research Reactor, which was not scored under the R:RE because of lack on data on 
the total amount of Curies of radiation it contained. FtDS 13 is the OU I Groundwater 
Removal Action. This RDS was used to address the groundwater plume that originated 
in the Current and Former Landfills and the Hazardous Waste Management Facility. 
The plumes were combined in one RDS because 1:hey are co-mingled, are being 
treated together (except the former landfill plume that is being treated by natural 
attenuation) and the landfills (although not the HWMF) are. or will have been, capped 
before 1998. The release sites specified by DOE, however, specified the landfills 
separately. This contrasted with the DOE specification of the EDB groundwater plume 
as a release site. RDS 1, the groundwater plume moving from OU IV to OU I, was not 
identified until after the DOE list of release sites was developed. 

The table highlights several discrepancies between the two systems. First, the 
cross-walk simply assigns the RRE score to the "I3efore" score in the Public and 
Worker risk categories. In the reporting requirements for the RRE, it was requested 
that the basis of the score be identified as either public: or worker. This implies that the 
cross-walk did not mean that the same score should be assigned to both categories in 
the RDS. 

RDSs 1 and 2 each are associated with a single release site. The scores were 
based on potential public exposure to groundwater. In the RRE system, RDS 1 was 
ranked minimal for source hazard, based on limited available data. The plume is 
evidently moving toward a point of exposure, however, and a receptor population south 
of the laboratory site has been identified. This combination resulted in a score of High. 
RDS 2 was similar, differing only in being ranked Moderate for source hazard. In both 
cases the RRE score was High. The RDS process in resulted in only a Medium score 
in both cases. 
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Table 9 Comparison of RDS and RRE results 
RDS 1 , OU I Groundwater - Other 

GW Plume OU-IV to OU-I 
RDS 2, OU IV EDB Groundwater Plume 

EDB Groundwater Plume 
RDS 3, OU I Hazardous Waste Mgt Facility 

HWMF 
Bldg. 650 Outfall 

RDS 4, OU 111 Misc. GW and Soil Contam. 
Underground pipeline 
AGS Scrap yard 
Particle Beam Dump 
TCE Spill Area 

. Oil Firehouse Soil 
Recharge Basin HP 
Recharge Basin HN 
Paint Shop 

RDS 5, OU IV Remediation 
1977 Oil/Solvent Spill 

RDS 6, OU I Radiation Contam. Soil 
Field Behind Medical Bldg. 
Field Behind Chemistry Bldg. 
Field East of Brookhaven Ctr 
Landscaping Soil 

RDS 7 USTs Bldg. 830 & 81 1 
6 USTs at Waste Conc. Facility 
Waste Conc. Facility Soils 
Bldg. 830 Pipe Leak 
USTs at Bldg. 830 

RDS 8, OU V Sewage Treatment Plant, etc. 
Leaking Sewer Lines in OU-V 
Sewage Treatment Plant 
lmhoff Tank 
Satellite Disposal Area 

RDS 10, OU 111 Accel. Groundwater Action 
OU 111 Groundwater Plume 

RDS 12, OU I Landfills Removal Action 
Former Landfill 
Ash Pit 
Current Landfill 

Public=M WorkeFL 
H 
Public=M 
H 
PublioM 
H 
H 
Public=L 
H 
L 
L 
L 
L 
L 
L 
L 
PublioL 
H 
PublioL 
H 
H 
H 
H 
Public=L 
L 
H 
L 
L 
Public=M 
L 
H 
L 
H 
Public=M 
H 
Public=L 
M 
L 
H 

Worker-L 

Worker-M 

Worker-L 

Worker-L 

Worker-L 

WorkeFM 

WorkeFL 

WorkeFL 

WorkeFL 

The RDSs took into account that (a) the plume had not yet reached the receptor 
population, (b) that the receptor population is being offered the opportunity to hook up 
to public water, but may continue to use private wells for swimming pools and irrigation 
of gardens, the limiting the exposure pathways and (c) the probability of a member of 
the health of a member of the receptor population being impacted, even if there were 



an exposure (taking into account the uncertainty in the dose-response function of the 
contaminants and the numbers of people likely to be exposed). 

RDS 3 includes the HWMF and the Building 650 sump, two areas of high 
The HWMF RRE score was dominated by soil 

contamination, so a comparison of the RRE and RDS scores is not confounded by the 
fact that the existing groundwater plume from HWMF is treated as part of RDS 13. Cs- 
137 levels in the HWMF clearly made the source hazard Significant. The pathway 
factor was potential and the receptor factor Identified, yielding a High score for the 
RRE. The RDS Medium scores for both public and workers were based on 
considerations that, with hydraulic control of ground water in place, groundwater 
contamination would be unlikely to leave the site and certainly not within 10 years. In 
addition, similar to RDS 1 and 2, above, exposure pathways to the public were reduced 
and the likelihood of health impacts in the receptor population was low, even if 
exposure occurred. A trespasser scenario dominated the risk and the likelihood of this 
was judged to be such as to warrant a Moderate score. 

' radiation contamination of soil. 

RDS 4 had low RDS scores for both public and worlters. Seven of the eight 
RRE scores of the release sites that fell under this f3DS corresponded well with the 
RDS score. One, groundwater contamination near an underground pipeline, received a 
High RRE score because of a Significant source hazard in groundwater dominated by 
radium-228. The RDS score could take into account that the groundwater was 
localized (although not contained) and far from a potential receptor. 

RDS 5 addressed an old spill that had been remediated, but where some 
residual soil and water contamination remained. The RRE score was Low for soil but 
High for groundwater. The source hazard was rniedium, with numerous organic 
contaminants contributing, the pathway was evident since the contaminants were 
detected in. down-gradient wells, and the receptor iactor was potential. The RDS 
considered that the potential receptor population was distant and that the contaminants 
could degrade naturally before reaching any receptors. 

RDS 6 dealt the several locations on site with soil contaminated by radiation, 
primarily Cs-137. These were ranked Low for public and Worker risk in the RDS since 
concentrations are minimal and some of these areas do not even require placarding to 
warn people to avoid walking on them. We believe the reference value for CS-137 in 
the guidance is too low. This is discussed further below. 

RDS 7 ranked Low for Public and Medium for Workers on the RDS. Three of 
four release sites under this RDS ranked Low on the RLRE, while one ranked High. The 
Contaminated soil that ranked High was d.ominated bly Cs-137, discussed below. The 
RDS Medium ranking for workers was based on poteritial exposure to workers working 
in the area around the Waste Concentration Facility or conducting monitoring or 
inspection of potential contamination. In retrospect, the Medium score for workers may 
have been too high. 

RDS 8. Groundwater contamination from the Sewage Treatment Plant and 
associated areas have impacted domestic wells with VOCs above MCLs and tritium 
below MCLs. This public exposure scored High on the RRE with a Moderate source 
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factor and Evident pathway and receptor factors. Surface water and sediment 
concentrations of contaminants in the Peconic River also ranked High on the RRE. In 
the RDS, however, the likelihood of health effects considering the small number of 

, wells effected and the concentration in the water was taken into consideration, resulting 
in a Medium score. 

RDS 10 characterizes a groundwater plume that has migrated off-site and 
underlies (or soon will) an area served by domestic wells. The High RRE score was 
based on a Moderate groundwater source factor, Evident pathway and Identified 
receptor. The RDS score for Public risk was Moderate because of limited 
environmental pathways (residents being offered a public water supply) and the 
likelihood of health effects given exposure considering the size of the population that 
might be exposed, the timing of the exposure, and the uncertainties in the dose- 
response information on the contaminants. 

Differences between the RRE and RDS scores for RDS 12 are related to the 
timing of the scoring. The RRE requirement was to use the most recent measurements 
as the basis of the score, while the RDS requirement was to address the situation 
expected in 1998. The RRE evaluation of the Current landfill had a Moderate source 
factor, based on the sum of numerous contaminants, Evident pathway and Identified 
receptors. The RDS considered that the Former and Current landfill will be capped by 
1998 and a pump-and-treat groundwater treatment system will be in place for the latter. 
Thus, the RDS score was Low. 

DISCUSSION AND RECOMMENDATIONS 

Discussion of the RDS System 
This discussion applies primarily to the application of the RDS to environmental 

remediation. The system was applied to operations, also. While the RDS approach of 
"Before", "During", and "After" works well for restoration, it does not work for 
operations, which are continuing. 

Following comments refer to the definitions of impact levels in the Management 
Evaluation Matrix. 

It is not clear why the number of impact levels differ among categories. Mission 
and Mortgage Reduction have two, Public Health, Site Personnel, and Environment 
have three, Compliance and Social categories have four. Since Mortgage Reduction is 
based on monetary value, it is the easiest to disaggregate into more categories, yet it 
has the fewest. Social impacts, the most nebulous category, has the finest break- 
down. Perhaps the level of disaggregation reflects DOE'S perception of importance? 

Distinguishing between levels of impact is often difficult. For example, for Site 
Personnel Health and Safety, Impact SP1 includes fatalities from latent cancers from 
radiation exposure. Impact SP 2 addresses illnesses resulting in disability including 
serious overexposure to radioactivity. Yet how does one distinguish a radiation 
exposure that might lead to serious disability from one that leads to death? The 
difference is more in how soon the cancer is detected than in the exposure level. In the 
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BNL evaluation, the impact levels were looked upon as a gradation of impacts, 
considering their titles: Catastrophic, Critical, Marginal. Although the examples for 
Catastrophic suggest impacts to a single worker, catastrophic effects more commonly 
refer to impacts to many people. It might be better to use this approach. More specific 
examples, including quantitative exposure levels, woulcl be helpful. 

The Environmental Impacts category is improved from last year. It still is not as 
specific as it could be. Terms like "wide area" and "limited area" need to be defined 
quantitatively. Since a areal extent of contamination that is important may vary by the 
kind of impact, this may require different definitions for different types of problems. 

The SociaI/Economic/Cultural impact category is the least well defined. This 
may necessarily be the case because of the diverse nature of the category. While 
unfavorable media coverage may be a n  indicator or significant adverse social or 
cultural impact, some communities do not have full amass to media. Is an  impact that 
"disrupt[s] traditions or ceremonies practiced by specific populations ..." any less 
significant because it gets no media coverage? 

More examples, covering a wider range of problems, would help to provide 
consistent interpretation across the complex. Lots of good examples should be 
available from the submissions over two years. 

Discussion of the RRE System 
The RRE system requires direct use of data. The Source Hazard Factor, in 

particular, is determined mechanically with little possibility for judgment. The Pathway 
Factor is also fairly restrictive. The Confined category has limited application; the 
guidelines essentially restricted it to clear cases of confinement of the contamination. It 
applied to none of the BNL sites. The DOE guidance makes clear that Potential is the 
preferred default in the absence of evidence. For the! Receptor Factor, the boundary 
between Potential and Limited seemed rather fuzzy. Limited was used where the 
source was small and far from the site boundary. For most BNL groundwater sources 
the Pathway Factor was Evident from downgradient wells and the Receptor Factor was 
Identified, since most contaminated groundwater. plumes are moving toward identified 
populated areas. 
Working on a media-specific basis introduces some anomalies. Limits on contaminant 
levels in soil are, in part, based on the ability of the contaminant to leach into 
groundwater, yet this pathway does not appear to be allowed in the system. The 
guidance describes the pathway factor as being determined by soil particles being 
carried by water or wind away from the source as evidenced by runoff or wind erosion. 
This is further emphasized by the description of the receptor factor, which requires the 
potential that people "...come into contact with containinated soils." Since all media 
may be scored, the groundwater pathway from a contaminated soil source might be 
identified there. The groundwater scoring rules, however, make this realistic only if 
contamination has already entered groundwater. If it has not done so, the hazard 
factor becomes minimal and the pathway factor can be no greater than potential. The 
result is that the overall score can be no greater than Medium. If the soil had been 

, 
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contaminated for years, this may be reasonable, but recently contaminated soil could 
pose a high risk via groundwater even though contamination had not yet entered 
groundwater. 

Establishing reference standards for each contaminant in the guidelines assures 
consistency across the complex for that compound. A greater effort is needed 
however, to assure consistency among the reference standards. Inconsistencies 
among the standards results in inconsistencies among sites that have different mixes of 
contaminants. Examples: 

The soil benchmark for 137Cs is 2.1 pCi/g and for QOSr 1,400. pCi/g, a ratio of 
nearly 200. In a recent run of RESRAD 5.61, however, based on a 15 mrem/y 
dose limit, the ratio was 1.3. The difference may be because RESRAD 5.61 
handles radioactive decay and buildup of progeny better than RESRAD 
BASELINE, which was used for the soil benchmarks in the guidance. 

* 

The water benchmark for 3H was given as 20,000 pCi/L, from the drinking water 
standard. the water benchmark for %r, however, is given as 85 pCi/L, 
presumable calculated from RESRAD BASELINE, although 8 pCi/L is commonly 
treated as if it were an MCL (e.g., in 40 CFR 141.16) since that is the equivalent 
to the 4 mrem/y allowable off site. 

The RRE system focuses on existing conditions. It implies a "worst first" approach. 
This is not the best criteria for allocating funds among sites to be cleaned up. One 
needs to consider other factors including costs, environmental impacts, and technical 
ability to achieve various cleanup goals. Perhaps the RRE results are only meant to 
provide one input to a more complex evaluation system. 

REVIEWS 
DOE Chicago Operations Office provided a review of the BNL RDS (Selby, 

1996). Comments on RDSs for Environmental Restoration were: 
Core Activities: Before rating should coincide with the highest rating of the 
activities being managed. After rating should coincide with the highest rating 
of the activities being managed. 
Landfills Removal. After rating should reflect minimal risk after task is 
performed (initial rating had indicated less then minimal risk for "After." By 
including the period of natural attenuation of the groundwater contamination 
as part of the cleanup process, the After rating was changed to minimal. 
General Comments: 

- Assumptions to be moved from field 21 to field 20. 

- Evaluation scenarios are discussed well. Good background 
information is given to support the rating text. 

- The sections of public health and site safety are well written and give 
specific information including pathway, receptor and in some cases 
containment levels. This data helps support all the given ratings. 
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A national review panel organized by the Consortium for risk Evaluation with 
Stakeholder Participation (CRESP) reviewed the RDS results across the complex using 
a sampling approach (CRESP, 1996). Emphasis was placed on the larger installations 
-and only one BNL RDS was mentioned. Their comment in this case was "The BNL 
water plume is ranked as a Medium risk to the public: (before scenario) because the 
material has not yet gone off-site. This seems appropriate and the three plume RDSs 
[BNL, PADUC and LLNL) agree fairly well for the health risks." 

REFERENCES 
Morris, S.C. and A.F. Meinhold. 1995. Risk-based priority scoring for Brookhaven 
National Laboratory Environmental Restoration Prograrns (BNb-62011). 
DOE. 1995. Relative ranking evaluation framework for EM40 release sites, facilities & 
buildings, Office of Environmental Restoration working (draft, Dec 29. 
DOD. 1994. Relative risk site evaluation primer (summer 1994 Interim Edition), Office 
of the Deputy Under Secretary of Defense (Environmental Security). 
Selby, R.C. 1996. Letter to C.L. Nealy, subject: activity data sheets (ADS) and risk 
data sheet (RDS) comments. DOE, Chicago Operations Office (April 2). 
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BNL-R9620001 U.S. Department of Energy 
EM Management Plan 
Risk Data Sheet 

RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS Nwber: R9620001 
3. Location ............. : NY 
4. RDS Title............: W I Groundwater . other 
5. EM Office............: 40 8. Reference RDS Nwker.: 
6. EM ADS N&r ........ : CH 2321 9. Ops Project Manager..: Michael 
7. UBS Code..... ........ : 

11. Dependent RDS Nunbers: 
12. Safety & Health Act.?: NO 
13. A-106 Activit y?...... : NO 

Voided RDS?..........: NO 

10. Ops Office Phone.....: 708-252- 
Ferrigan 
2570 

Page 1 

14. RDS S m r y  Description 
A contaminated groundwater plune has been identified entering W-I west of the Former Landfill from W-IV. Preliminary 
measurements ( O M ,  12 Feb 1996, S m r y  Report Phase I 1  Field Investigation Oct 16-Dec 29, 1995) show TCA at 
concentrations approaching 100 microgram/L. Rad measurements are not yet available, but may include Sr-90. 
thinking is that this plune has not yet gone off-site, but is heading south toward a residential areas partially 
served by d m s t i c  wells. 

Current 

In addition, chloroform at a concentration of 500 ppb (5 times the NCL) uas fovd at a single data point south of the 
Former Landfill, indicating the possibility of another plune of grocnwater contamination. 
investigated in FY97; remedial action may be required. 

This will be further 

RDS Evaluation Section 

15. Category Be Du Af 

Public Safety & Health PS 28 3D 2D 
Site Personnel Safety & Health SP 4D 3C 4D 
Environmental Protection EN 2A 2A 3D 
Compliance CO 1A 4D 
Mission Irrpact M I  1B 2C 
Mortgage Reduction MR  2B 2D 
Social/Cultural/Economical SO 2B 2B 2C 

_ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - - - - - - - - - - - - -  - -  - -  - -  Be Du Af 

M L L  
L L L  
H H L  
H L  
H M  
M L  
M M M  

-_  _ _  - _  

17. Date Assessed: 03/04/1996 16. Assessed By: S.C. Morris 
18. Asseswnt Canpleted: YES 
20. Standard Assurptions Excemions/Additions: 

19. Site Priority: 0.0 

Only a single data point is available on the chloroform plune, but it nust be ass& that this plune could be of 
significance and also could reach the residential area within 10 years. 

21. Evaluation Scenario: 
Before: 
Characterization of the grounduater plune from W - I V  is based on preliminary data only. 
above MCLs. Unabated, it could reach a residential area partially served by domestic wells within 10 years (although 
people in this area are nou being offered access to public water). 

During: 
It is too early to know what the appropriate remedial action is. 
offered access to public water supply. 

After: 
Presunably the plune will be remediated appropriately to minimize potenital risks to health and enviromnt. 

It is contains VOCS well 

The potential area inpacted is currently being 
Punp-and-treat and/or natural attinwtion are the likely remedies. 

22. Public Safety and Health: 
Before (likelihood methodology - P/T):T 
G r o h a t e r  contamination has not yet migrated off-site, but it is near the site boundary at concentrations many times 
MCLs. Within 10 years this plune will impact a residential area partially served by domestic wells. Residents in 
this area are being offered hook-ups to a public drinking water sqply. 
water. Moreover, there is no requirement that people who hook up to public vater discontinue use of their well. Well 
water might be used for irrigating gardens or filling swimning pools. Given the concentrations measured within the 
site boundary and the potential nunber of homes at risk, the likelihood of health inpact given exposure would be 
greater than 10%. 

Therefore, PS2B was chosen. 

Sane people, however, may not accept public 

During: 
Implementing and operating a monitoring and pup-and-treat system results in little risk to the public, although part 
of the operation may be off-site and may pose a slight risk to children attracted to the construction or operations. 
Exposure to the public of the off-gases from the pup-and-treat system are expected to be well belou Heu York State 
?.tandards. 

Therefore PS3D was chosen. 

After: 
A pnp-and-treat system will limit further contributions of off-site containated water so the likelihood of continued 
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Existing off-site concentrations not treated will attinuate and be diluted over time to make the 

Page 2 BNL-R9620001 

exposure is less. 
likelihood of exposures above the WCL less likely (20) although exposures below the MCL will remain for s a w  time 
(3C). 

Therefore, PSZD was chosen. 

Before (likelihood methodology - P/T):P 
The contaminated groundwater p l w s  currently do pot inpact the safety or health of site personnel. 

Therefore, SPSD was chosen. 

During: 
Construction and operation of monitoring wells and a purp-and-treat system poses a risk of occupational injury. 
risk is not high and the construction will take less than 1 year. 
site personnel may be exposed to off-gases fran the system at levels well below New York State Standards. 

Therefore, SP3C was chosen. 

23. Site Personnel Safety arid Health: 

The 
During the operation of the purp and treat system, 

After: 
Same as 11Before.18 

Therefore, SPSD was chosen. 

Before (likelihood methodology - P/T):P 
The groundwater envirormental is Contaminated (probability = 1) at high levels on-site. 
limited but is likely to take several years to remediate. 
to the envirorment. 

Therefor, E N U  was chosen. 

During: 
During cleanup, the condition of the groundwater enviromnt will inprove over time, but, at least in the early stages 

Therefore, ENZA was chosen. 

24. Enviromntal Impact: 

Contamination is currently 
The situation is a significant, but not catastrophic damage 

’ of cleanup, will remain at significant levels. This will gradually improve to match the llAftertl condition. 

After: 
It is ass& the remedial action chosen will reduce contamination to minor levels of damage. 

Therefore, EN3D was chosen. 

25. Coml iance: 
Before (likelihood methodology - P/T):P 
By FY98, this contaminated p l m  is ass& to be characterized a+ recognized by EPA and NYSDEC to require 
remediation. 
Compliance Agreement. 

Therefore, COlA was chosen. 

After: 
Presmbly, the remedy will be chosen with the approval of EPA and NYSDEC. 
laboratory should be in conpliance on this issue. 

Therefore, CO4D was chosen. 

Failure to address this would place BNL in a major violation of state and federal regulations and of the 

When it is satisfactorily conpleted, the 

26. Mission Impact: 
Before (likelihood methodology - P/T):P 
The public controversy over nearby off-site grandwater plunes has led to a level of public outrage that threatens 
major missions of the laboratory, e.g., reactor operations. Moreover, a $1 billion lawsuit has been served on the 
Laboratory. 
expected to contain radionuclides as well as VDCs. 
uithin a year, the threat seem quite real over a 2-10 year time frame. 

Therefore, MllB was chosen. 

After: 
After cleanup, the threat of mission impact may decrease, but the residual threat is unlikely to go away. A 10-100 
year time frame is estimated as the likelihood. 
Therefore, M12C was chosen. 

This outrage is likely to extend to this plune that affects the same residential neighborhood and is 
Uhile it is unlikely that this could threaten a major mission 

27. Uortgage Reduction: 
Before (likelihood methodology - P/T):P. 
residential area partically served with domestic wells. 

A contaminated groundvater p l w  with concentrations well above UCLs is within 5 years of migrating off-site toward a 
DOE has already comnitted to a cost of over $900,000. to 
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provide @ t i c  water t o  h&s i n  the imnediate area. 
dom-gradient that  i s  a lso served by domestic wells an equal or Larger cost could be incurred. 
system w i l l  prevent the flow o f  h i g h l y  contaminated g r o W a t e r  beyond the s i t e  boundary. Fai lure t o  cocrplete the 
c l e a n q  when scheduled would lead t o  more widespread contamination and would also subject the laboratory t o  fines, 
penal t ies and law su i t s  (a $1 b i l l i o n  lawsuit has already been f i led>.  

Uere t h i s  p l w  allowed t o  fu r the r  disperse int0.a larger area 
A purp-and-treat 

Therefore, MR2B uas chosen. 

After:  
Following catrpletion of the cleanup, groundwater may s t i l l  exceed MCls in  some locations, especially on-site, but the 
extent and nature o f  contamination w i l l  be w h  bet ter  characterized, el iminat ing - -  o r  a t  least minimizing -- the 
need f o r  addi t ional  hook-ups t o  pub l i c  water. 

Therefore, MRZD was chosen. 

28. Social/Cultural/Economic Irrpacts: 
Before ( l ike l ihood methodology - P/T):P. 
P h l i c  awareness o f  groundwater contamination o f f - s i t e  and underlying a res ident ia l  area with domestic wells has 
already raised considerable soc ia l  inpact through fear and outrage i n  the ccmmnity. This served as an ign i t ion  for  
a broader * t ic  outcry, extending t o  concers about BNL going well kyond  the realm o f  the groundwater contamination, 
spurred by regional TV repor ts  and loca l  and nat ional  neus coverage. 
provides a form. This has 
actual ly  increased fear in  the comnunity. People are a f ra id  t o  drink t h e i r  wel l  water and going t o  more expensive 
substitutes. Many residents have expressed concern about loss of economic value of  t h e i r  homes. 
of fear and outrage probably feeds the economic damage as nuch as the actual contamination. 
unabated, w i l l  inpact the same res iden t ia l  ca rmn i t y  and i s  Likely to  fu r the r  increase soc ia l  and economic damage. 
This inpakt i s  not a i r revocable loss o f  social  value in  the comnniey. 
involves economic loss. 
since i t  c a m t  be ce r ta in  t h i s  plme w i l l  increase the inpact a l ike l ihood less then ce r ta in t y  was used. 

The grovdwater i s  a focal point  because i t  
DOE has o f fe red  t o  provide p r b l i c  water supply t o  the areas impacted as a precaution. 

The exist ing climate 
This grounduater p l w ,  

I t  i s  a soc ia l  d isrupt ion and probably 
Uh i l e  t h i s  damage i s  n o w  occuring i n  associiltion wi th  another plune that i s  already o f f -s i te ,  

Therefore, SO2B uas chosen. 

During: 
Act ion t o  clean up the contamination is, a t  least i n i t i a l l y ,  not  expected t o  mi t igate the social  and economic inpacts. 
The p o s s i b i l i t y  that  increased e f f o r t s  a t  involv ing the comrunity during the cleanup process might lead t o  a greater 
publ ic  understanding o f  the problem and a reduction in  the level  of fear and outrage was considered. I t  appears more 
l i ke ly ,  houever, that  the a c t i v i t y  o f  the c l e a q  e f f o r t  may increase the v i s i b i l i t y  of  the problem and even increase 
the socio-economic impact. No decrease in  the probabi l i ty  was therefore assigned. 

Therefore, S02B was chosen. 

After: 
Following a successful clean up, inc lud ing inproved publ ic involvement i n  the process, as u e l l  as the passage of t ime, 
one would a decrease in  the leve l  o f  socio-economic inpact. 
a s s i g m n t  of socio-economic impact in  the nearby c m n i t y  i s  switched t o  other cleanup projects. 
reasonable t o  decrease the expected p robab i l i t y  leve l  of  t h i s  inpact to  medim. 

Therefore, S02C was chosen. 

This may be wishful  thinking. It may also be that the 
It seem 

29. Puantative Data: NO 
30. Assessment Status Comnents 

31. Other S i t e  Appraisal Issue: NO 
32. S i t e  Issw Comnents: 

33. S i t e  I s s w  Contact......: 
34. S i t e  Issue Contact Phone: 

Resource Data Section 

36. B & R Code ................. : EX2010304 or Allocable Cost Pool: 
35. Funding Case ............... : 1 . Funded 

37. Project  L i fecycle Cost (SKI: 0.0 
38. Min. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SK): 0 

39. FY OE _ _ _ _  --------- - 
1996 0.0 
1997 1,097.0 
1998 666.0 
1999 672.0 
2000 218.0 
2001 226.0 
2002 234.0 

CE GPP -------- --------- 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

LIP TOTAL S8H % _____- - - -  - - - - - - - - -  ----- 
0.0 0.0 0 
0.0 1,097.0 0 
0.0 666.0 0 
0.0 472.0 0 
0.0 218.0 0 
0.0 226.0 0 
0.0 234.0 0 

41. Project  Star t  Year: 42. Expected Year of  Caplet ion:  

4 0 .  FED FTE CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 . 0.00 
0.00 0.00 
0.00 0.00 

_-__---  ----- - - - -  
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BNL-R96Z0002 U S .  Department of Energy Page 1 
EM Management Plan 
Risk Data Sheet 

RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 
3. Location.............: HY 
4. RDS Title............: aJ VI (ED6 Groundwater Plunel 
5. EM Office ............ : 40 
6. EM ADS Nunber ........ : CH 2321 
7. YBS Code ............. : 10. Ops Office Phone ..... : 708-252-2570 

RDS Hurt>er: R9620D02 

8. Reference RDS N h r . :  
9. Ops Project Manager..: Michael Ferrigan 

11. Dependent RDS Nhers: 
12. Safety & Health Act.?: NO 

Voided RDS?..........: NO 

Ethylene dibromide (EDB) was detected in several wells at levels above the MCL of 0.05 ug/l and has migrated beyond 
the site boundary a t  concentrations exceeding the NYS HCL. The plune is moving toward a large, non-residential, wooded 
area. Based on the long-term average flow field, the nearest existing homes in its path are more than 1 mile south. 
The full off-site extent of ED6 contamination, however, has not yet been established vertically or horizontally. The 
potential source of EDB is the Biology Fields, uhere EDB was reportedly used as a herbicide to sterilize the soil. 
Dates and amounts of EDB applied to !he field-are unknown, although groundwater modeling indicates ED6 probably 
entered the aquifer at the Biology Fields during the early 1970s. The plune is identified as AOC 28. Mixed with this 
plune is a growdwater plum contaminated with tritiun belou MCLs that is believed to originate in the Meadow-Marsh 
area. 

13. A-106 Activity? ...... : HO 
14. RDS Sunnary DescriDtion 

Ref: Draft RI/RA Operable Unit I/VI, Vol 1, CDM, 21 Sep. 1995. 

RDS Evaluation Section 

15. Category Be Du Af 

public Safety & Health I PS 2C 38 3C 
Site Personnel Safety & Health SP 4D 4D 4D 
Envirormental Protection EN 2A 38 3C 
Conpliance CO 1A 40 

Mortgage Reduction MR 28 2D 
Social/Cultural/Economical SO 2A ZA ZC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -  -- - -  

Mission Impact MI 2c 2c 

Be Du Af 

M M L  
L L L  
H M L  
H L  
M M  
M L  
H H H  

* -  _ _  - -  

16. Assessed By: S.C. Morris 
18. Assessment Conpleted: YES 
20. Standard Assunptions Exceptions/Addi tions: 

17. Date Assessed: 03/04/1996 
19. Site Priority: 0.0 

No drinking water wells appear to be contaminated yet, but there are homes in its apparent path and, given the 
lncertainties in characterization of the plune off-site and specific information on groundwater flow in its Location, 
it might begin to intersect domestic wells in the 1 to 10 year time frame. 

21. Evaluation Scenario: 
Before: The EDB plune is off-site at concentrations above the NYS MCL of 0.05 ug/l. Although 182-dibromaethane (EDP) 
is the principal contaminent in the plune, it also contains chloroform, methylene chloride, arsenic, berylliun and 
tri t iun. 

During: 
This plune will most likely be treated by natural attinuation. 

After: 
After some time, the concentrations of contaminants will decrease to acceptable levels. 

Before (likelihood methodology - P/T):T. 
The EDB plune is off-site at concentrations above the NYS HCL of 0.05 ug/l. No drinking water wells appear to be 
contaminated yet, but there are homes in its apparent path and, given the uncertainties in characterization of the 
pluae off-site and specific information on gromduater flow in its location, it might begin to intersect domestic 
wells in the 1 to 10 year time frame. Future cancer risk for residents was estimated to be 2.E-4, above the EPA 
S-rfuxl range of 1E-6 to 1E-4. 
nearly 400 people exposed to bring the likelihood of effect to 0.1. 
s e e m  unlikely to occur within the timeframe. The combined time equivalent is 1 to 10 years plus 10 to 100 years 
(equivalent to 0.01 to 0.1 probability per year in the MEM scale), with the sun equivalent to a mediun likelihood. 
Since the exposure is above the MCL, the irrpct is PS2, excessive. A 0.1 likelihood of effect was also considered 
(associated with over 400 people exposed), but the time to impact to include this many people was judged to be more 
than 10 years. Combining the two yields the same result as above. Ref: DRAFT RI/RA REport, Op Unit I/VI, Vol. 2A, 
Baseline Chemical Hunan Health Risk Assessment, 21 Sep 95, CDM. 

22. Phlic Safety and Health: 

It would 40 people exposed to increase the likelihood of an effect to above 0.01 and 
Given the area that the plum is in, the latter 

Therefore PSZC was chosen. 

During: 
The potential public health inpact will gradually decrease during cleanup. 

Therefore PS3B was chosen. 

After: 

~~ -~ 
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Following a considerable period of natural attinuation, only low levels of exposure will exist. 

Therefore PS3D was chosen. 

Before (likelihood methodology - P/T):P. 
The contaminated ground water plune do not inpact the safety or health of site personnel. Probability = 0. 

Therefore, SP4D was chosen. 

During: 
S a n e  as 

Therefore SP4D was chosen. 

23. Site Personnel Safety and Health: 

After: 
Same as atBefore.at 

Therefore, SP4D was chosen. 

24. Envirormental Impact: 
Before (likelihood methodology - P/T):P. 
The groundwater is contaminanted (probability = 1) on- and off-site. The i w c t  is in a limited area and would take 
more-than 1 year to remediate. 

Therefore, EN2A was chosen. 

This correspbnds to Ksignificant damage" in the HEM inpact categories. 

During: 
Envirwmental damage will gradually diminish during natural attinuation. 

Therefore, EN3B was chosen. 

After: 
After some period of natural attinuation, only a mediun likelihood of Lou-level exposure is expected. 

Therefore, EN3C was chosen. 

Before (likelihood methodology - P/T):P. 
Groudwater is contaminated above MCLs. 
probability of 1. 
agreement among DOE, EPA, and New York State. 

Therefore, CO1A was chosen. 

25. Cum1 iance: 

This is in violation of state and Federal regulations (category CO1) with a 
Not cleaning up this contamination could place the laboratory in violation of the cwrpliance 

After: 
The remedial action plan must be approved by the parties to the Cwrpliance Agreement, therefore when the plan is 
successfully inplemented, the facility will be in compliance. 

Therefore, C04D was chosen. 

26. 
P/T) :P. 

Mission Imct: 
Before (likelihood methodology - 
There is no imnediate impact on the laboratory mission associated with this plune. 
has developed over other off-site plunes nearby. The controversy is such that major laboratory missions could be 
impacted. 
controversy, but both the likelihood and irrpact of the controversy is likely to be less. This was assignd a moderate 
negative irpact with a mediun likelihood, lower than the landfills plune. 

Great public concern and outrage 

There is a reasonable probability that this plune could within the next few years contribute to that 

Therefore, U12C was chosen. 

After: 
Following cleanup, public concern would be expected to abate, but not disappear. 

Therefore, WI2C was chosen. 

Before (likelihood methodology - P/T):P 
A contaminated groundwater plune exists off-site. 
contanination will continue to increase. It is possible that dunestic or agricultural wells might be irpacted. 
wwld lead to an increased cost for a later remediation effort. 
groudwater characteristics off-site are sufficiently well defined to accurately estimate the increased cost, but 
there is at least a 10% probability that it will be at least 0.1% of the BNL EM budget. 

Therefore, MR2B was chosen. 

27. Mortqaqe Reduction: 

Without remediation, the volune of groundwater inpacted by 
This 

Neither the contaminated plune itself nor the 

After: 
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I t  i s  assuned that  cleanup w i l l  include a l l  cos t -e f fec t i ve  options. 

Therefore, HR2D was chosen. 

28. Social/Cultural/Economic I w c t s :  
Before ( l ike l ihood methodology - P/T):P. 
Public awareness o f  groundwater Contamination o f f - s i t e  and underlying a resident ia l  area with domestic wells raised 
considerable social  impact through fear and outrage i n  the comnulity. 
publ ic outcry, extending t o  concers about BNL going we l l  beyond the realm of  the groudwater contamination, spurred 
by regional TV reports and local and nat ional  news coverage. The grourdwater i s  a focal point  because i t  provides a 
fo rm.  Although grovduater modeling indicates domestic wel ls are un l i ke l y  t o  be affected and that  wells showing 
contamination were probably contaminated by an i n d u s t r i a l  source and not BNL, DOE has offered t o  provide publ ic  water 
supply t o  the areas impacted as a precaution. This has ac tua l l y  increased fear in  the cumunity. People are a f ra id  
t o  dr ink t h e i r  wel l  water and going t o  more expensive substitutes. Hany residents have expressed concern about loss 
of economic value of  t h e i r  homes. 
as the actual contamination. This inpact i s  not a i r revocable loss of socia\ value in  the carmunity. I t  i s  a social 
d isrupt ion and probably involves economic loss. I t  i s  c l e a r l y  occuring and i s  therefore assigned a probab i l i t y  of  1. 

This served as an i g n i t i o n  f o r  a broader 

The ex i s t i ng  c l imate o f  fear and outrage probably feeds the economic damage as u c h  

Therefore, S O U  was chosen. 

During: 
Action t o  clean up the contamination is, a t  least  i n i t i a l l y ,  not expected t o  mi t igate the social  and economic impacts. 
The p o s s i b i l i t y  that  increased ef for ts  a t  invo lv ing the comnunity during the cleanup process might lead t o  a greater 
publ ic  understanding of  the problem and a reduct ion in  the level  of  fear and outrage uas considered. It appears m r e  
l i ke ly ,  however, that  the a c t i v i t y  of the cleanup e f f o r t  may increase the v i s i b i l i t y  of the problem and even increase 
the socio-economic impact. 

Therefore, S O U  was chosen. 

After: 
Following a successful clean up, including improved pub l i c  involvement in  the process, as well as the passage of  time, 
one would a decrease in  the level of socio-economic irrpact. 
assignnent of  socio-economic impact i n  the nearby comnunity i s  switched t o  other cleanup projects. 
reasonable t o  decrease the expected p robab i l i t y  leve l  o f  t h i s  impact t o  medim. 

Therefore, S02C was chosen. 

No decrease in the p r o b a b i l i t y  was therefore assigned. 

This may be wishful thinking. I t  may also be that  the 
It s e a  . 

29. Pwntat ive Data: NO 
30. Assessment Status Comnents 

31. Other S i te  Appraisal Issue: NO 
32. S i t e  Issue Comnents: 

33. S i t e  Issue Contact......: 
34. S i t e  Issue Contact Phone: 

Resource Data Section 
35. Funding Case...............: 1 . Funded 
36. B & R Code ................. : EX2010304 or Al locable Cost Pool: 
37. Project  L i fecycle Cost (SK): 0.0 
38. Uin. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SK): 0 

39. FY OE - - - -  - - - - - - - - -  -. 
1996 0.0 
1997 910.0 
1 W8 0.0 
1959 0.0 
2000 0.0 
2001 0.0 
2002 0.0 

CE GPP . - - - - - - -  - - - - - - - - -  
0.0 0.0 
0 .o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

LIP TOTAL S&H X --------- - - - - - - - - -  - - - - -  
0.0 0.0 0 
0.0 910.0 0 
0.0 0.0 0 
0.0 0.0 0 
0.0 0.0 0 
0.0 0.0 0 
0.0 0.0 0 

40. FED FTE COWTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - - - - - -  - - - - - - - - -  

41. Project  Star t  Year: 

ROS Safety and Health Section 
43. F u l c t i m l  Area Breakdown: 

42. Expected Year o f  Conpletion: 

FA.SA Pct functional Area/Sub-Area T i t l e  
- - - - *  --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

45. S&H A c t i v i t y  Type: 4 - [Unknounl 
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RDS Identification Section . 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS Nurkr: R9620003 
3. Location.............: NY 
4. RDS Title............: OU I, HAZARDOUS WASTE WAGEUENT FACILITY 
5. En Office............: 40 
6. EM ADS Nuher ........ : CH 2321 
7. ws code.............: 
11. Dependent RDS Ntmhrs: 
12. Safety g Health Act.?: NO 
13. A-106 Activit y?...... : NO 

Voided RDS?..........: NO 

8. Reference RDS Nder.: 
9. Ops Project Manager..: Michael Ferrigan 
10. Ops Office Phone.....: 708-252-2570 

14. RDS Surmarv Description 
This RDS includes the Hazardous Waste Uanagement Facility (HWF) and the Building 650 (Reclamation and Lamdry 
Facility) Sup. These facilities require control and/or remediation. 
contaminated soils which require further investigation by are likely to require no action. 

They are considered separately from other less 

The Levels of contamination in H W F  are high (CS-137 160,000 pCi/g in asphalt, and up to 810,000 pCi/g in surface 
soils). It also involves the additional special issue of a contaminated wetland enhabited by the endangered Tiger 
Salamander. 

The H H F  is a fenced 12-acre controlled corrpomd that has been the central receiving RCRA facility for processing, 
limited treatment (neutralization) and storage for radioactive wastes and RCRA hazardous wastes generated throughout 
BNL since 1947. 
control. 
northwestern side of the HWF. 
grorsd for a NYS endangered species, the tiger salamander. 

Historically, accidental spi 11s of various hazardous and/or radioactive materials have occured uithii the HVHF 
corrpound. Principal radionuclides in soils are Cs-137 and Sr-90. Chemical contamination includes VOCs and mercury. 

The present HWF is currently being prepared for closure. Activated source material is being removed and shipped to 
DOE'S Hanford Facility. 
treatment and disposal of radioactive and RCRA hazardous wastes will be performed in a newly constructed, 
RCRA-permitted facility in the northern part of the BNL site. 

Reference: C U M ,  Draft RI/Risk Assessment Report Operable Unit I/VI, Sep, 1995. 

Approximately one-fourth of the area is paved and the remainder is a field which is mowed for fire 
A shallow seasonal ponded wetland, k m m  as the HUUF Wetland, exists along the fence bordering the 

This is a New York State designated wetland and has been confirmed as a breeding 

Underground wtorage tanks were removed in 1994. upon closure of the HWHF, all storage, 

The Building 650 S u r p  is primarily contaminated with Cs-137 at up to 734 pCi/g and with other radionuclides at lower 
concentrations. Direct exposure is estimated to dominant other pathways. While these concentrations are not as high 
as in the HHF, they are sufficiently high to require controlled access to the site, concern for future landuse 
(estimated exposure to a future resident in 2095 exceeds 1000 mrem/y), and consideration of remediation. 

Reference: 6.  J. Dionne, H.S. Thesis, New York Institute of Technology, 1995; WU, Brookhaven National Laboratory 
Final Remedial Investigation/Risk Assessment Report Operable Unit IV, Dec, 1994. 

RDS Evaluation Section 

15. Category Be Du Af 

Plrblic Safety & Health PS 2C 3C 3D 
Site Personnel Safety & Health SP 2C 3B 4C 
Environnental Protection EN 2A 2A 3C 
CcqAiance CO 1A 4D 
Mission Inpact UI 1B 2C 
Mortgage Reduction UR 2B 2D 
Social/Cultural/Economical SO 2A 2A 2C 

___----__-------__-______________ _ -  - -  _ _  Be Du Af 

U L L  
U U L  
H H L  
H L  
H H  
M L  
H H U  

- -  _ _  _ _  

16. Assessed By: S.C. Morris 17. Date Assessed: 02/20/19915 
18. Assessment Carpleted: NO 19. Site Priority: 0.0 
20. Standard Assumti ons Excecitions/Addi tions: 

It i s  expected that the closure of the HWF will be in the design stage in FY1998 and the facility wit 
operation. It is expected, however that a purp-and-treat system will be in operation that will provid 
control of ground water as well as treatment and that F s t  of the residential area will have been prov 
@tic water supply not subject to contamination. 

still be in 
hydraulic 
led with a 

21. EvaLuation Scenario: 
Before: 
M F  will thus be a source of groundwater contanination with potential risk to off-site residents. 

During: 
During FY1998,enviromntat measurements will continue to be made in the H W F  to monitor contamination and to provide 
additional design information. The closure operation is expected to take place subsequent to FY1998. 
m y  be exposed to accidential injury and exposure to chemical and radiation hazards. 

After: 

Cleanup workers 

RGZ Rev: 04/10/1996 
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Following cleanup, the HWF w i l l  no longer be a s ign i f i can t  source of  groundwater contamination. The cleanup i s  
expected t o  great ly  reduce r i s k  w i th in  the area i t s e l f ,  although ins i tu t ional  controls f o r  a considerable per iod 
fo l lowing clean rp may be inposed t o  al low natural attenuation and decay t o  continue the cleanup process. 

Before ( l i ke l i hood  methodology - P/T):T. 
The HWF remains a source of  groudwater contamination. The groudwater plune i s  addressed separatecy because i t  
co-mingles wi th  the p l w  from the former and llcurrentll land f i l l s .  
concenrations of  contaminants on s i t e  (wel l  characterized and quantif ied) could migrate o f f  s i te,  p o t e n t i a l l y  
i n te rsec t i ng  domestic wells above MCLs. This i s  because hydraulic control may not be cmplete, some homes may not 
receive pub l i c  water, and the grounduater p l w  i s  not  completely characterized of f -s i te .  Assuning the hydraul ic  
con t ro l  i s  in  place, exposure wi th in  ten years i s  unl ikely.  In addi t ion t o  exposure t o  people, however, there i s  the 
p r o b a b i l i t y  o f  whether or not exposure, even above the HCL, w i l l  lead to  health ilrpacts. The l ike l ihood o f  t h i s  i s  
judged t o  be a t  least lX, 
l i k e l i h o o d  (10-100 years) on the HEM scale. In addition, without remediation there i s  a separate and continuing hazard 
associated with potent ia l  exposure t o  workers a t  the HUHF and t o  potent ia l  trespassers. Despite fencing and other 
controls,  a trespasser event wi th in  10 years seems l i k e l y .  Moreover, the l i ke l i hood  of  a trespasser recieving an 
excessive exposure i s  higher than a person dr inking groundwater, probably a t  least  10% The trespasser scenario appears 
t o  dominate the risk. 

Therefore, PS2C was selected. 

22. Publ ic  Safety and Health: 

I f  the HWF i s  not control led as a source, h igh 

equivalent t o  10-100 years on the HEM scale. This cab ina t i on  would y i e l d  a mediun 

During: 
Inplementing the c leanq  uould be expected t o  pose l i t t l e  r i s k  t o  the public, since the en t i re  operation i s  on -s i t e  
and a t  a reasonable distance from the s i t e  boundary wi th  a wooded area between which w i l l  mi t igate the transport o f  
any airborne dust. 
trespassers i s  reduced. 

Because of  increased a c t i v i t y  in  the area, the probabi l i ty  and the potent ia l  exposure o f  

Therefore, PS3C was selected. 

After:  
The HWF should no longer be a source o f  contamination t o  the groundwater and concentrations i n  s o i l  should be great ly  
reduced. Some i ns t i tu t iona l  controls are l i k e l y  t o  remain to  allow natural decay and at t inuat ion o f  contaminants over 
time. 

Therefore, PS3D was selected. 

23. S i t e  Personnel Safety and Health: 
Before ( l i ke l i hood  methodology - P/T):T. 
Over a per iod o f  1 t o  10 years, one o r  more workers a t  the HWF are l i k e l y  t o  receive an exposure above 2oX o f  dose 
l i m i t s  ( l i ke l i hood  category t138t1). [HISTORICL DATA??] 
n e g l i g i b l e  r i s k  from the f a c i l i t y .  

S i t e  personnel not actua l ly  working a t  the HUMF have a 

Therefore, SP3B was selected. 

During: 
During t h e  cleanup, remedial workers face a r i s k  of  accidental i n j u r y  and of  exposure t o  rad iat ion and chemical 
contaminants. 
remediation worker would receive an exposure above 20% of l i m i t s  (113B11) or that  there would be greater than a 1% 
chance t h a t  a worker would incur a temporary to ta l  d i s a b i l i t y  la t ing  over 3 months due t o  an accident invo lv ing 
construct ion equipnent (112C11). 

During t h i s  operation, i t  seem reasonable that  there would be a greater than 10% p robab i l i t y  that  a 

Therefore, SP2C was chosen since both options are a t  the same level. 

Af ter :  
Af ter  clearup, a c t i v i t i e s  w i l l  be l i m i t e d  t o  monitoring and maintaining security. 
approaching 20% of l i m i t s  would seem r a r e  (10-100 years). 

The r i s k  of  an exposure even 

Therefore, SP4D was chosen. 

Before ( l i ke l i hood  methodology - P/T):P. 
S o i l  and grounduater are contaminated (probabi l i ty  = 1) by mul t ip le  contaminants a t  high levels, i n  some cases 
exceeding s o i l  cleanup guidelines by over 1000 times. Contamination of  s o i l  i s  local ized t o  the fenced f a c i l i t y  and 
grounduater contamination, although more widespread, i s  s t i l l  localized. Wetlands are also contaminated. Remediation 
u i l l  requi re  several years. 

24. Envirormental I m c t :  

Therefore, EN24 was chosen. 

During: 
Cleanup operations are expected to  be h igh l y  disrupt ive t o  the local  envirorment, involving removal o f  s o i l  and 
poss ib ly  destruct ion of the wetland u i t h  an inpact on endangered species. Host l ike ly ,  the wetland would be replaced 
and the t i g e r  salamanders re-introduced. 
l i t t l e  i w c t  on the ecology. 
long- term. 

Part of the land disrupt ion would be t o  a paved area, therefore having 
Since the area involved i s  small, envirormental d isrupt ion would not be widespread or 

Therefore, EN24 was chosen. 
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After: 
The cnvirorment and ecology should recover with grasses coming in with a year and woodland (if allowed) starting with 
a decade. Residual contamination levels will decrease to below cleanup goals by mtural decay ayJ attinuation. 

Therefore, EN3C was chosen 

25. Conpliance: 
Before (likelihood methodology - P/T):P. 
Groudwater is contaminanted above MCLs. 
contaminated above levels allowed.by CERCLA. 
Agreement among DOE, EPA and New York State. 

This is in violation of  state and Federal regulations. Soil is also 
Failure to remediate would place BNL in violation of the Compliance 

Therefore, COlB was chosen. 

After: 
The cleanup will be designed to satisfy the parties to the Conpliance agreement. Once accarplished, the facility 
should be considered in corrplience, although groundwater and soil contamination may still not meet standards 
imnediately, krt will depend on natural attinuation and decay, under institutiwl controls. 

Therefore, C M D  was chosen. 

26. Mission Impact: 
Before (likelihood methodology - P/T): T.  
groundwater p l w  to which contamination at the HWF contributes. 
missions could be inpacted within 10 years. 

After:The threat of mission inpact may decrase after cleanup, but the residual threat, once established i s  unlikely to 
go away conpletely. 

Great public concern and outrage has developed over the off-site 
The controversy is such that major laboratory 

The 10-100 year time frame is estimated as the likelihood. 

27. Mortgage Reduction: 
Before (likelihood methodology - P/T):P. 
The HWF is an inpartant contributor to a contaminated groundwater plune with concentrations well above MCLs. 
to prevent further grodwater contamination by reducing concentrations in soils will lead to continued expansion of 
the groundwater plune. This will lead to increased cleanup costs later. 
S900,OOO to provide public water. The area needing public water could be expanded. 
be subject to fines, penalties, and law suits (a $1 billion lawsuit has already been filed). 

Failure 

In addition, the laboratory could 
DOE has already emitted to a cost of 

Therefore, MR2B was chosen. 

After: 
Following corrpeletion of cleanup, groundwater will still exceed MCLs in some locations and soil concentrations may 
exceed guidelines for some time, requiring continuing monitoring and institution controL', but the groundwater 
contamination will be better contained and further costs of cleanup or provision of public water supplies will be 
el iminated. 

Therefore, MR2D was chosen. 

28. Social/Cultural/Econanic Imcts: 
Before (likelihood methodology - P/T):P. 
Public awareness of groundwater contamination off-site, partially f r m  the HVHF, and underlying a residential area 
with dcmestic wells raised considerable social inpact through fear a d  outrage in the comnnity. This served as an 
ignition for a broader public outcry, extending to concers about BNL going well beyond the realm of the groundwater 
contamination, spurred by gegional TV reports and local and national news coverage.' The groundwater is a focal point 
because it provides a form. Although groundwater modeling indicates domestic wells are tnlikely to be affected and 
that wells showing contamination were probably contaminated by an industrial source and not BNL, DOE has offered to 
provide @tic water supply to the areas inpacted as a precaution. 
People are afraid to drink their well water and going to more expensive substitutes.- Many residents have expressed 
c m e r n  about loss of economic value of their hanes. 
economic damage as much as the actual contamination. 
comnunity. It is clearly occuring and is therefore 
assigned a probabi 1 i ty of 1. 

Therefore, SO2A was chosen. 

During: 
Action to clean up the contamination is, at least initially, not expected to mitigate the social and economic impacts. 
The possibility that increased efforts at involving the comnunity during the c l e a q  process might lead to a greater 
@tic derstanding of the problem and a reduction in the level of ,fear and outrage was considered. It appears more 
likely, however, that the activity of the cleanq effort may increase the visibility of the problem and even increase 
the socio-economic inpact. 

This has actually increased fear in the ccnmnunity. 

The existing climate of fear and outrage probably feeds the 
This impact is not a irrevocable loss of social value in the 

It is a social disruption and probably involves economic loss. 

No decrease in the probability was therefore assigned. 

Therefore, SO2A was chosen. 

After: 
Following a successful clean up, including inproved public involvement in the process, as uell as the passage of time, 
one would a decrease in the level of socio-econanic impact. 
assignnent of socio-economic inpact in the nearby comnunity is switched to other cleanup projects. 
reasonable to decrease the expected probability level of this inpact to medim. 

This may be wishful thinking. It may also be that the 
It s e m  . 
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Therefore, S02C was chosen. 

29. Puantative Data: YES 
30. Assessment Status Comnents 

31. 'Other S i t e  Appraisal Issue: NO 
32. S i te  Issue Comnents: 

33. S i te  Issue Contact ...... : 
34. S i te  Issue Contact Phone: 

Resource Data Section 
35. Funding Case ............... : 1 . Funded 
36. B 8 R Code ................. : EX2010302 or Allocable Cost Pool: 
37. Project L i fecycle Cost (SKI: 0.0 
38. Hin. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SKI: 0 

39. FY -.-- d 

1996 
1997 
1998 
1999 
2000 
2001 
2002 

OE 
. - - - - - - * -  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2,480.0 

CE GPP --------- - - - - - - -__ 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

LIP TOTAL S&H X 40. - - - - - - - - -  - - - - - - - - -  ----- 
0.0 0.0 0 
0.0 0.0 0 
0.0 
0.0 
0.0 
0.0 0.0 0 
0.0 2,480.0 o 

0.0 0 
0.0 0 
0.0 0 

41. Project S tar t  Year: 42. Expected Year of Conpletion: 

ROS Safety and Health Section 
43. Functional Area Breakdown: 

FA.SA P c t  Functional Area/Sub-Area T i t l e  _ _ _ _ -  - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

45. SBH A c t i v i t y  Type: 4 - [Unknown] 
46. Safety Health Narrat ive 

47. General Comnents 

FED FTE COWTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - - - - - -  - - - - - - - - -  

RDS Rev: 04/10/1996 Pr inted 04/10/1996 a t  14:57:07 

29 



U.S. Department of Energy 
EM Managemnt Pliln 
Risk Data Sheet 

Page 1 

RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 
3. Location ............. : NY 
4. RDS Title............: W I 1 1  Proper (Misc. Groundwater and Soil Contam.) 
5. EM Office............: 40 8. Reference RDS N&=r.: 
6. EM ADS Nmkr........: CH 2321 
7. WS Code.............: 
11. Dependent RDS Nudxrs: 
12. Safety & Health Act.?: NO 
13. A-106 Activit y?...... : NO 

Voided RDS?..........: NO 

14. RDS Sunnary Description 
This RDS addresses several Areas of Concern within OU I 1 1  involving chemically contaminated soil and chemical and/or 
radiologically contaminated groundwater. 
are being re-checked for contamination in grounduater or are being nwly evaluated. 
require cleanup, but there is at least a 1% likelihood that at least one will require cleanup. 
required, it could take several years to remediate. 
AOC 7 Paint Shop; 
AOC 14 Bubble Chamber spill area; 
AOC 18 AGS storage yards (grouxhrater contamination only - -  soil 
AOC 19 TCE spill; 
AOC 21 Leaking sewer pipes; 
AOC 22 Old Fire House area; 
AOC 24A Process supply welts #lo4 and 105; 
AOC 24 B Recharge basin HP, Medical Research Reactor; 
AOC 24C Recharge basin HN, AGS; 
AOC 25 Buildjng 479; ; 
AOC 27 Building 464; 
AOC 9 Brookhaven Graphite Reactor groundwater contamination; and 
AOC 20 Particle beam dunp. 

RDS Nunber: R96Z0004 

9. O p s  Project Manager..: Michael Ferrigan 
10. Ops Office Phone.....: 708-252-2570 

They were identified as contaminated in the past, some were cleaned up, and 
None of these are likely to 

If cleanup is 
They include 

contamination in OU I) 

RDS Evaluation Section 

15. Category Be Du Af Be Du Af _ _  _ -  _ -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -  - -  - -  
Public Safety 8 Health PS 3C 3D 3D L L L 
Site Personnel Safety 8 Health SP 4D 30 4D L L L 
Enviromntal Protection EN 2C 3C 30 M L L 
Carpliance CO 1C 40 M L 
Hission Irrpact MI 2C 2D M L 
Hortgage Reduction HR 2C 2D M L 
Social/Cultural/Economical SO 2C 2D 2D M L L 

16. ~ssessed By: S.C. Morris 
18. Assessment Corroleted: NO 

17. Date Assessed: 02/20/1996 
19. Site Priority: 0.0 

20. Standard Asswtions Exceptions/Additions: 
Some of these areas were subjected to clean-up in the past, under less rigid standards than now. All are to be 
examined to assure there is no residual contamination that would require remediation, which would be done if deemed 
appropriate. It is assuned that, if cleanup were necessary, it would not begin before FY1998. 

21. Evaluation Scenario: 
Before: 
While all of these sites are unlikely to require cleanup, there is at least a 1% likelihood that one or more will 
require cleanup. 
effort. 

During: Soil and groundwater sarrples will be taken as appropriate and the sites remediated if necessary. 

After: Safety of the groundwater will be assured. 

Before (Likelihood methodology - P/T):P. 
These are areas that have been cleaned up, but may have some residual soil or grounduater Contamination. 
checking, there is at least a 1% chance that at least one of the areas may have sufficient groundwater contamination 
to pose a risk to off-site residents who may have domestic wells. 

Therefore PS3C was chosen. 

During: 
No off-site irrpact would be expected from the monitoring or possible cleanup procedure. 

Therefore, PS3D was chosen. 

After: 

If cleanup i s  required, especially for groundwater contamination, it cwld take as much as a 5-year 

22. Public Safety and Health: 

Without 

~~ 
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Assurance i s  gained that  no r i s k  t o  the publ ic  exists. 

Therefore, PS3D was chosen. 

Before ( l i ke l i hood  methodology - P/T):P. 
There i s  no r i s k  t o  on-s i te  persomel from the p o s s i b i l i t y  of spots o f  contaminated grounduater in these areas. 
Potent ia l  exposure t o  on-si te personal o f  s o i l  contamination i s  minimal s ince the s i t e s  are e i ther  fenced or pose a 
r i s k  of only very Lou exposures. 

23. Si te  Personnel Safety and Health: 

Therefore, SP4D was chosen. 

During: 
Marginal r i s k  o f  occupational in ju ry  to  remediation workers i f  remediation proved necessary. 

Therefore SP3D was chosen. 

After: 
Same as llBefore.tt 

Therefore, SP4D was chosen. 

24. E n v i r m n t a l  Impact: 
Before ( l i ke l i hood  methodology - P/T):P. 
A small probab i l i t y  ( a t  least 1%) exists that.1ocalized groundwater contamination may be found a t  one or m r e  of these 
areas. I f  contamination is fomd, i t  could take as much as 5 years t o  remediate (based on professional judgment of how 
b i g  a problem might have been missed ear l ier) .  
excavation, t h i s  would take less than 1 year. 

Therefore, ENZC was chosen. 

During: 
If remediation i s  required, only minor environnental disturbance would be expected. 

Therefore, EN3C was chosen. 

After: 
Level of residual  environnental inpact would be minimal. 

Therefore, EH3D was chosen. 

I f  any areas of  s o i l  contamination are f o u d  suf f icent  t o  require 

25. Compliance: 
Before ( l i ke l i hood  methodology - P/T):P. 
There remains a p robab i l i t y  of greater than 1% that groundwater contamination w i l l  be found a t  one or more o f  these 
areas. 
nonconpliance wi th  the Corrpliance Agreement, DOE orders, etc. 

Therefore CO1C was chosen. 

I f  it i s  found, i t  could require as much as 5 years t o  remediate and f a i l u r e  t o  do so would const i tute a major 

After: 
A f t e r  evaluation and, i f  necessary, remediation, conpliance should be assured. 

Therefore, CO4D was chosen 

26. Mission Impact: 
Before ( l i ke l i hood  methodology - P/T):P. 
A mission impact i n  association with these areas is unl ikely,  but, were groundwater f o u d  t o  be contaminated with 
radionuclides a t  one o r  more of  these locations (judged t o  have a l i ke l i hood  o f  greater than 1x1, a moderate inpact on 
mission could resul t .  

Therefore M12C was chosen. 

A f  t e r  : 
Following evaluation o f  a l l  s i tes and conpletion of  cleanup as necessary, no inpact on mission i s  expected. 

Therefore, M12D was chosen. 

27. Mortgage Reduction: 
Before ( l ike l ihood methodology - P/T):P. There would seem to  be a t  least  a 1% chance that  one or  more of these areas 
would have residual groundwater contanination that  required remediation. Were t h i s  l e f t  un-remediated, i t  would lead 
t o  contamination o f  a wider area leading t o  a later, more cost ly clean-up (an increment possibly greater than 0.1% o f  
the BHL EM budget but less than 1%). 

Therefore, HR2C was chosen. 

After:Assurance tha t  no s ign i f icant  residual groundwater contamination remains. 

Therefore, MR2D was chosen. 
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28. Social/Cultural/Economic Imacts:  
Before ( l ike l ihood methodology - P/T):P. 
Social, cul tural ,  or  economic inpacts are u n l i k e l y  i n  association wi th these sites. 
l ikelihood, however, that  one or more o f  these s i t e s  would require cleanup. 
done', the continued existence of  radionuclides in  the sole-source aquifer would lead t o  considerable concern and 
resul t ing social  and economic damage. 

Therefore, S02C was chosen. 

During: 
Remediation of  these areas, i f  necessary, would not be expected t o  ra i se  any social, cu l tu ra l  or  economic issues. 

Therefore, SO20 was chosen. 

There i s  a greater than 1% 
I f  cleanup were found necessary and not 

After: 
No social, cu l tu ra l  or  economic issues should exist .  

Therefore, S02D was chosen. 

29. Quantative Data: NO 
30. Assessment Status Comnents 

31. Other S i te  Appraisal Issue: NO 
32. Si te  Issue Comnents: 

33. S i t e  Issue Contact......: 
34. S i t e  Issue Contact Phone: 

Resource Data Section 
35. Funding Case ............... : 1 . Funded - 
36. B & R Code ................. : EX2010302 or  Al locable Cost Pool: 
37. Project  L i fecycle Cost (SKI: 0.0 
38. Min. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SKI: 0 

39. FY OE CE GPP LIP TOTAL S&H % _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ - _ _ _ _  -_- -_____ ___-_-__-  --_------ ----- 
1996 0.0 0.0 0.0 0.0 0.0 0 
1997 1,058.0 , 0.0 0.0 0.0 1,058.0 0 
1998 1,493.0 0.0 0.0 0.0 1,493.0 0 
1999 1,388.0 0.0 0.0 0 .0  1,388.0 0 
2000 7,167.0 0.0 0.0 0.0 7,167.0 0 
2001 10,657.0 0.0 0.0 0.0 10,657.0 0 
2002 2,330.0 0.0 0.0 0.0 2,330.0 0 

42. Expected Year o f  Completion: 41. Project  Star t  Year: 

ROS Safety and Health Section 
43. Functional Area Breakdown: 

44. S&H Drivers: 
P/S Typ Dr iver Code Dr iver  

t l e  _ _ _  

i t l e  

45. S&H A c t i v i t y  Type: 4 - [Unknown3 
46. Safety & Health Narrative 

47. General Comnents 

40. FED FTE CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . 
0.00 0.00 
0.00 0.00 
0.00 0.00 

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ -  
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RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS N h r :  R9620005 
3. Locatfon ............. : NY 
4. RDS Title ............ : OU IV Remediation 
5. EM Office ............ : 40 8. Reference RDS N d r . :  
6.. EM ADS lurker........: CH 2321 
7. VBS Code ............. : 

11. Dependent RDS Nunbers: 
12. Safety Health Act.?: NO 
13. A-106 Activit y?...... : NO 

Voided RDS? .......... : NO 
14. RDS Sunnary Description 

9. Ops Project Manager..: Micael Ferrigan 
10. Ops Office Phone.....: 708-252-2570 

This focuses on the Central Steam Facility that supplies heating and cooling to all major BNL buildings. Several 
spills have resulted in soil and groundwater contamination. (a) In 1977 a pipeline break released about 25,000 gallons 
of waste oil and solvent mixture that pooled over 1.2 acres and was contained by sand berms. Some oil was recovered 
initially; visibly contaminated soil was removed in 1993-94. 
water from equipnent cleaned inside the boiler building. Waste and surrounding soil were removed and the excavation 
back-filled in 1989. (c) A 550 gallon UST, used between 1948 and 1963 was removed in 1990. (d) Several small serface 
spills occured at fwl unloading areas surfaced with pavement, bluestone or concrete. (d) In 1977 a tank truck 
unloading fuel spilled 250 to 500 gallons of No. 6 oil, which flowed via a storm sewer line to a small drainage ditch. 
pooled oil was recovered. 

Radiologically contaminated soils were identified, characterized and fenced. 
final remediation has been deferred to OU I .  

Remedial action planned includes soil: soil vapor extraction; grwnduater: air sparging and soil vapor extraction. 
These are scheduled for construction in FY97 and operation and maintenance in FY98. 
(AOC 6) were identified under the W - I V  RI/FS. Areas were fenced as an intermediate action and monitoring continues. 
Final remedial action for radiologically contaminated soils is deferred to OU-I. 

(b) A f o m r  leaching pit received waste oil and wash 

These continue to be monitored, but 

Radiologicallpcontaminated soi 1s 

Ref: BNL, Operable Unit IV, Proposed Remedial Action Plan, Nov. 1995; Draft ROD, Feb 1996. 

RDS Evaluation Section 

15. Category Be Du Af 

Public Safety & Health PS 3C 3D 30 
Site Personnel Safety & Health SP 4C 3C 4D 
Environmental Protection EN 3A 3A 3D 
Carpliance CO 1A 4D 
Mission Inpact MI 20 2D 
Mortgage Reduction MR 28 2D 
Social/Cultural/Econanical SO 28 2C 2D 

___________________-_____________  - -  _ -  - _  Be Du Af 

L L L  
L L L  
M M L  
H L  
M L  
M L  
M M L  

-- - _  - -  

16. Assessed By: S.C. Morris 
18. Assessment Conpleted: NO 
20. Standard Assumtions Exceptions/Additions: 

17. Date Assessed: 02/21/1996 
19. Site Priority: 0.0 

None 

21. Evaluation Scenario: 
Before: 
Soil and groundvater contamination with volatile and semi-volatile organ.: cotrpocPds (petroleun corrpourr-- and 
solvents) exceeds state cleanup goals. 
were analyzed and f o d  to be at a risk below 1/1O,OOD. 

There is no current use of groundwater at this site. Potential future users 
The site, however, overlays a sole source aquifer. 

During: 
Remediation workers will be exposed to accidential injury. Radiological monitoring of soils will continue (krt final 
action on radiologically contaminated soils deferred to W-I). 

After:Toxicity in soil would be reduced, groundwater cleanup goals will be met and the potential of further 
contamination of grodwater eliminated. 

Before (likelihood methodology - P/T):T. 
There is no current exposure to the public, but future residents (25 to 50 years hence) could be exposed to moderate 
levels of grwndwater contamination. 

22. Public Safety and Health: 

Therefore, PS3C was chosen. 

During: 
Public exposure during the cleanup process should be nil. If soil excavation and removal of soil was required (not 
currently the preferred option) some public risk associated with truck traffic would be added, bujt the likelihood 
would be less than 1% based on the amunt of traffic anticipated. 

Therefore, PS3D was chosen. 
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After: 
Long-term risks to future residents will be eliminated and the quality of the groundwater nil 
longterm. 

Therefore, PS3D was chosen. 

be restored over the 

23. Site Personnel Safety and Health: 
Before (likelihood methodology - P/T):T. 
Worker exposure currently is limited to monitoring with negligible risk. The probability of m nor occupational injury 
or exposure to contaminated soil below 20% of limits is unlikely, but could be expected to occur with a likelihood of 
once per 100 years. 

Therefore, SP4C was chosen. 

During : 
Expected cleanup operations are not expected to involve heavy construction. A likelihood of less than 1% per year of a 
lost time occupational accidental injury is expected during the cleanup operation. 

Therefore, SP3C was chosen. 

After: 
Potential risks of exposure to on-site personel are negligible. 

Therefore, SP4D was chosen. 

24. Envirormental Impact: 
Before (likelihood methodology - P/T):P. 
Soil and groundwater are contwinated above state cleanup goals (probability = 1). The contamination is limited in 
area, is &t expected to migrate off-site. 
although a longer time will be required to achieve full recovery of the enviomnt by natural breakdown of the organic 
contaminants. 

Active efforts-to reverse the situation will take less than 1 year, 

Therefore, EN3A was chosen. 

During: 
The currently plamed cleanup operation would produce minor effects on the enviromnt, but rapid recovery i s  
expected. 

Therefore, EN3A was chosen. 

After: 
Over the long-term, the envirorment will be restored to a natural condition. 

Therefore, EN3D was chosen. 

25. Cmliance: 
Before (likelihood methodology - P/T):P. 
State cleanup goals are exceeded. 
Agreement. Failure to complete planned cleancrp would result in certain major noncompliance with the Cunpliance 
Agreement. 

Therefore, COlA was chosen. 

After: 
Assuning the design of the clean I+ is agreed to by the parties to the Carpliance Agreement (DOE, EPA and NYS-DEC), 
full conpliance will be achieved. 

Therefore, COGD was chosen. 

Before (likelihood methodology - P/T):P. 
Likelihood of a direct negative inpact on the laboratory mission is low, but failure to clean9 radiological 
contamination would increase an already high level of public distrust a d  anger with BNL. This would be aggrevated by 
the fact that the public was told what action would be taken and a ROO is being signed. 
likelihood of a moderate irrpact on mission if the cleanup is not undertaken. 

Therefore, HI28 was chosen. 

After: 
Same as ttBefore.18 

A ROO is being signed and is enforceable under law and under the Conpliance 

26. Hission Impact: 

There is at least a 10% 

Therefore, M I 2 D  was chosen. 

27. Mortgage Reduction: 
Before (likelihood methodology - P/T):P. 
VOC and SVOC contamination in soil would eventually further contaminate groundwater leading to a more extensive 
volune of contaminated groundwater. The likelihood that the later cost of cleaning up this increased volune would 
exceed 0.1% of the BNL EM Budget is estimated to be greater than 10%. 
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After: 
All cost-effective measures will have been taken. 

28. Social/Cultural/Economic Irrpacts: 
Before (likelihood methodolosv - P/TI:P. 
Public concern with this actibity focused primarily on the earlier removal of contaminated soil off-site to a 
mnicipal landfill. 
outrage, and concern that is primarily associated kith off-site groundwater contamination. 
radiological contamination would increase an already high level of public distrust and anger with B N L .  This would be 
aggrevated by the fact that the public was told what action would be taken and a ROD is being signed. Phlic fear and 
concern translates into social and economic damage such as lowering of property values. There is at least a 10% 
likelihood of a moderate social and econanic irrpact if the cleanup is not udertaken. 

Public attention was drawn to this activity, and it may share in some of  the social fear, 
Failure to cleanup 

Therefore, SO2B was chosen. 

During: 
Cleanup activity may tend to focus greater attention, which may increase public concern. 
occuring, however, may re-assure. 

Therefore, SO2C was chosen. 

After: 
Residual @tic concern is unlikely to disappear follouing cleanup, but should, in this case, reduce over time. 

Therefore, SO20 was chosen. 

Knowledge that cleanup is 

29. Puantative Data: YES 
30. Assessment Status C m n t s  

31. Other Site Appraisal Issue: NO 
32. Site Issue Comnents: 

33. Site Issue Contact......: 
34. Site Issue Contact Phone: 

Resource Data Section 
35. Fwding Case...............: 1 . Funded 
36. B & R Code ................. : EX2010302 or Allocable Cost Pool: 
37. Project Lifecycle Cost (SK): 0.0 
38. Min. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SK): 0 

39. FY --.- 
1996 
1997 
1998 
1999 
2000 
2001 
2002 

OE - - - - - - - - -  - 
45i.O 

1,012.0 
1,037.0 

609.0 
627.0 
536.0 
356.0 

CE GPP - - - - - - - -  - - - - - - - - -  . 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 . 0.0 
0.0 0.0 

LIP .-------- _ _  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

TOTAL S8H % 4 0 .  FED FTE CONTR FTE 

452.0 0 0.00 0.00 
1,012.0 0 0.00 0.00 
1,037.0 0 0.00 0.00 

609.0 0 0.00 0.00 
627.0 0 0.00 0 -00 
536.0 0 0.00 .o.oo 
356.0 0 0.00 0.00 

------- - - - - -  - - - - - - -  - - - - - - - - -  

41. Project Start Year: 

RDS Safety and Health Section 
43. Fwtional Area Breakdom: 

42. Expected Year of Ccinpletion: 

FA.SA Pct Functional Area/Sub-Area Title 
--*-- ___-____-___-- -_______________ 

45. SLH Activity Type: 4 - [Unknoml 
46. Safety & Health Narrativq 

47. General Ccmnents 
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RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 
3. Locati on............. : NY 
4. RDS Title............: OU I Radiologically Contaminated Soils 

6. EW ADS N-r........: CH 2321 

RDS Nurkr: R9620006 

5. En Office ............ : 40 8. Reference RDS Wder.: 
9. Ops Project Manager..: Michael Ferrigan . 7. UBS code ............. : 

11. Dependent RDS Nunbers: 
12. Safety 8 Health Act.?: NO 
13. A-106 Activity? ...... : NO 

Vbided RDS? .......... : NO 

10. Ops Office Ph one..... : 708-252-2576 

14. RDS Sunnary Description 
The evaluation and, if necessary, clean up of a nunber of sites with radiologically contaminated soil have been 
consolidated into Ou I. 

Top soil, apparently contaminated uith fission products, was removed fran the Hazardous Waste Management Facility and 
used as landscaping material at nunerous places thoughout BNL. The level of. radioactivity present in the soil was not 
detectable with the techniques of that era (1950s). The contaminated areas were identified by aerial readiological 
survey in 1980 arid 1983. Confirmatory soil sanples were collected in 1983 and 1989. The principal radionuclide is 
cs-137 (BNL Site Enviromntal Baseline Report, 1992; and Hiltenberger, BNL Investigation of 1983 EG&G Survey, 1983; 
both as cited in IT Corp, Draft Operable Units 11 and VI1 RI/Feasibility Study Work Plan, 6 Dec 1994, p..3-3). 
Specific activities of Cs-137 in soil range up to 310 pCi/g, but measurements were not made at all locations. 

Another source of contaminated soil is in the AGS storage yards where steel is stored for future use in experimental 
areas, usually as shielding. 
nR/hr. Some of the steel has rusted and rust flakes have fallen to the g r d .  As a result, radioactive particles 
of steel may have contaminated soil. 

Some of the steel is contaminated and has surface exposure levels ranging ran 10 to 100 

The full extent of contamination is unknown. 

Radiologically contaminated soil identified in OU IV are also included here for final evaluation arid, if required, 
remediat ion. 

RDS Evaluation Section 

15. Category Be Du Af 

Public Safety & Health PS 2D 3C 3D 
Site Personnel Safety 8 Health SP 3C 38 4D 
Emirormental Protection EN 3A 3B 3D 
Colrpliance CO 1A 4D 
Mission Inpact MI 2B 2D 
Hortgage Reduction HR 2C 2D 
Social/Cultural/Econanical SO 2B 2C 2D 

-----------_--------_____________ _ -  - -  _ _  Be Du Af 

L L L  
L H L  

- -  - -  _ _  
H M L  
H L  
M L  
H L  
H H L  

16. Assessed By: S.C. Morris 
18. Assessment Completed: NO 
20. Standard Assurptions Exceptions/Additions: 

17. Date Assessed: 03/04/1996 
19. Site Priority: 0.0 

None 

21. Evaluation Scenario: 
Before: 
Cs-137 is the primary contaminant with concentrations in soil at levels ~p to about 10 times the Preliminary 
R d i a t i o n  Goals. 

During: Some of these contaminated soils will require remediation, probably by excavation and off-site disposal. 

After: 
Potential exposur’es to site personnel and to possible future residents will be reduced to acceptable levels. 

22. M l i c  Safety and Health: 
Before (likelihood methodology - P/T):P 
Areas of soil on site are contaminated. The public does not have general access to these areas, although trespassers 
potentially could have limited ability to be exposed. Left unrernediated, Cs-137 may leach into the groundwater and 
contribute to public exposure in the long term (greater than 10 years). Meanwhile, the principal population that cwld 
be exposed is being provided access to a public water suwly. A very lw likelihood of an exposure above HCLs (PS2D) 
and a mediun.likelihood (greater than 1%) of an exposure below K L s  (PS3C) were considered. 

Therefore, PSZD was chosen. 

During: 
During cleanup, the-pssibi 1ity.of exposure to trespassers decreases because of the greater activity around these 
sites. 

Therefore PS3C was chosen. 

After: 

Cleanup activities decrease the source of contamination to g r d a t e r .  
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The risk to the public will be nuch reduced. 

Therefore, PS30 was chben. 

23. Site Personnel Safety and Health: 
Before (likelihood methodology - P/T):P 
.Site personnel have access to these areas and could conceivable receive a dose over 20% of limits for non-radiation 
workers with at least a 1% probability. 

Therefore, SP3C was chosen. 

During: 
Excavation and transport of soil off-site poses a risk of minor occupational accident (disability less than 3 months) 
or exposures near limits (above 20% of occupational limits). 

Therefore, SP36 was chosen. 

After: 
Remediated soil poses Little risk. Unremediated soil will be protected by institutional controls, e.g., fencing. 

Therefore, SP4d was chosen. 

Before (likelihood methodology - P/T):P 
Soil is contaminated (probability = 100%) with, in at least some cases, reasonably high concentrations of Cs-137. The 
extent of contaminated soil is limited and well defined and could be cleaned tq in less than 1 year. 

24. Envirormental Imact: 

Therefore, EN3A was qhosen. 

During: 
During cleanup, the contaminated areas will be remediated, reducing the contamination of the soil. 
minor to moderate enviromtal damage will decrease. 

Therefore, EN% was chosen. 

The likelihood of 

After: 
Follouing cleanup and possibly a period for natural decay, enviromntal contmaination will be reduced to acceptable 
leve 1 s . 
Therefore, EN3D was chosen. 

Before (Likelihood methodology - P/T):P 
These contaminated areas fall under the Conpliance Agreement signed by DOE, EPA, and NYS-DEC. 
these problems would result in a major nonconplience with the Agreement. 

Therefore, COIA’ was chosen. 

After: 
Soil clean up goals will be developed with the agreement of the Parties to the Cunpliance Agreement, who include the 
major regulatory agencies. Following conpletion of the agreed upon level of cleanup of all the areas, full compliance 
should be achieved. 

25. Cwliance: 

Failure to address 

Therefore, C04D was chosen. 

Before (likelihood methodology - P/T):P 
None of these areas have any direct bearing on the laboratory mission. 
radiation contamination in groudwater and the knowledge that soil contamination can lead to groundwater 
contamination, means that failure to address these contaminated soils could (with a likelihood of more than 10%) Lead 
to a level of public outrage that could threaten the laboratory mission. 

26. Mission I m c t :  

Increasing public concern in the region over 

Therefore, HI26 was chosen. 

After : 
Following remediation of excessive contamination in these areas, the threat to laboratory mission from this source 
should be nil. 

Therefore, MID was chosen. 

Before (likelihood methodology - P/T):P 
If soil concentrations of Cs-137 go unremediated, the Cs could leach into the groundnater leading to a more extensive 
problem. 
groundwater contamination was judged as less than 10%. 

27. Mortgage Reduction: 

The additional cost would be unlikely to exceed 1% of the 6NL EM budget and the likelihood of extensive 

Therefore, UR2C was chosen. 
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After: I '  
Since the cleanup operation will be designed to achieve a cost-effective solution, no further mortgage reduction would 
be expected. 

Therefore, MR20 was chosen. 

28. 

29. 
30. 

31. 
32. 

33. 
34. 

Social/Cultural/Economic ImDacts: 
Before (likelihood methodology - P/T):P 
Increasing public concern in the region over radiation contamination in groundwater and the knowledge that soil 
contamination can lead to groundwater contamination, means that failure to address these contaminated soils could 
(with a likelihood of more than 10%) lead to a level of public outrage and concern leading to social and economic 
(decreased value of property) irrpacts. 

Thereford; S02B was chosen. 

After:. 1 

Following .remediation of excessive contamination in these areas, the public concern and resulting social and economic 
inpact should be much reduced, since these areas are all on-site. 

Therefore, SO2D was chosen. 

Puantative Data: NO 
Assessment Status Comnents 

Other Site Appraisal Issue: NO 
Site Issue Comnents: 

Site Issue Contact:.....: 
Site Issue Contact Phone: . 

Resource Data Section 
35. Funding Case...............: 1 . Funded 
36. B & R Code.......... ....... : EX2010302 
37. Project Lifecycle Cost (8K): 0.0 
38. Min. Safe Cost Percentage..: 0 

or Allocable Cost Pool: 

38.1 Annual Cost Savings (8K): 0 

39. FYI 

1996 
1997 
1998 
1999 
2000 
2001 
2002 

-___  _ _  OE CE . _ _ _ _ _ _ _  --------- - 
0.0 0.0 
0.0 0.0 

3.748.0 0.0 
9,385.0 0.0 

0.0 
1,831 .o 
8,087.0 

41. Project Start Year: 

0.0 
0.0 
0.0 

GPP . _ - - _ _ _ _ _  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

40.  FED FTE CONTR FTE 

0.0 0.0 0 0.00 0.00 
0.0 0.0 0 0.00 0.00 
0.0 9,385.0 0 0.00 0.00 
0.0 3,748.0 0 0.00 0.00 
0.0 0.0 0 0.00 0.00 
0.0 1,831.0 0 0.00 0.00 
0.0 8,087.0 0 0.00 0.00 

_ _ - _ - _ -  --------- LIP TOTAL S&H % _ _ _ _ _ - _ _ _  --------- ----- 

42. Expected Year of Completion: 

RDS Safety and Health Section 
43. Functional Area Breakdown: 

FA.SA Pct Functional Area/Sub-Area Title _ _ _ _ _  _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

45. S&H Activity Type: 4 - [Unknown1 
46. Safety & Health.Narrative 

47. General Comnents 
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RDS Identification Sect ion 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS Nunber: R9620007 
3. Location ............. : NY 
4. RDS Title ............ : W I USTs 
5. EM Office ............ : 40 
6. EM ADS Nunber ........ : CH 2321 
7. UBS Code ............. : 

11. Dependent RDS Nunbers: 
12. Safety & Health Act.?: NO 
13. A-106 Activity? ...... : NO 

Voided RDS? .......... : NO 

(Building 830 and 811) 
8. Reference RDS Nurber.: 
9. Ops Project Manager..: Michael Ferrigan 
10. Ops Office Pho ne..... : 708-252-2570 

14. RDS Sunnary Description 
Building 811 and 830 are cwbined because they both involve underground tanks and they have similar levels of risk. 

Building 811 is the Uaste Concentration Facility (UCF), which began operations in 1949 and remains in service. It 
currently consistes of six 8,000 gal underground storage tanks (USTs), two 25,000 gal above ground tanks CASTS), a 
4,000 gal receiving tank, the evaporator/concentration unit (no longer used), a leased MF/RO unit wdergrovd 
pipelines, and a small building that houses the evaporator. Liquid radioactive waste is received via underground 
pipelines or  truck, then stored and distilled to remove particulates, suspended and dissolved solids. Three 100,000 
gallon storage tanks were removed in 1994. There were three docunented leaks from these tanks. Cs-137 in soil around 
these tanks hs been measured at above 500 pci/g. A second concern is possible (but undocunented) leakage from the 
underground pipelines, which are contaminated with CO-60, fission products, and transuranics. 
pipeline in 1995 found additional leakage of radioactive contaminants. 
radiologicals and chemicals just north of Building 811. 
Investigation/ Feasibility Study Work Plan, Dec 6, 1994; Preliminary 1995 measurements. 

Building 830 is a research laboratory. 
pipe leak, were cleaned up and disposed off-site. 
leak in a valve pit. 

Soil saqles along the 
There is also soil contamination by 

Ref: IT Corp, Draft Operable Units I 1  and VI1 Remedial 

Some radiologically contaminated soils and liquids, identified earlier from a 
Further radiological contamination has been found associated with a 

Cs-137, CO-60, and radiun area the major radionuclides. 

RDS Evaluation Section 

15. Category Be Du Af 

Public Safety & Health PS 2D 3D 3D 
Site Personnel Safety B Health SP 36 38 4D 
Environmental Protection EN 2A 3C 30 
Cunpl iance CO 36 4D 
Mission Inpact HI 16 2D 
Mortgage Reduction MR 2C 2D 
Social/Cultural/Economical SO 26 2C 20 

----__-_-----_----_-_____________ --  _ _  -- Be Du Af 

L L L  
H H L  
H L L  
M L  
H L  
M L  
M M L  

-- - -  - -  

16. Assessed By: S.C. Morris 
18. Assessment Corrpleted: NO 
20. Standard Asswotions Exceptions/Additions: 

17. Date Assessed: 02/22/1996 
19. Site Priority: 0.0 

None 

21. Evaluation Scenario: 
Before: 
In the Waste Concentration*Facility (Bldg 811) there is contaminated soil in the area around the location of the 
now-removed D-tanks, from leaks in pipelines exiting the facility, and just north of the facility. Principal 
contaminant Cs-137 (lox background levels), but also transuranics and other radionuclides. Possible further soil 
contamination from inflowing waste pipelines and/or outflouing sewer based on nearby test wells, but no direct 
evidence of source. Building 830 has soil and possibly groundwater contaminated with Cs-137, Co-60, and radiun that 
is associated with a leak from a valve pit. 

During: 
Required action not yet determined. 
remediation goals and removal, storage and disposal will be required vlder Carpliance Agreement. 

After: 

Further characterization required. A s s w  concentrations in soil exceed 

.... -. . 
Future land use for these areas is industrial. Assune remedial action will achieve concentrations appropriate for 
this land use. 

22. Public Safety and Health: 
Before (likelihood methodology - P/T):T. 
In the next 10-100 years this part of the BHL site may be released for industrial use. 
Cs-137 and other radionuclieds in the soil at that time could result in exposure to construction workers (as m d x r s  
of the public) above acceptable risks to the public, but because this i s  a known contaminated area, necessary controls 
would be taken and the likelihood of an excessive exposure would be less than 1X/y (a). The potential of exposure to 
industrial workers or visitors would be rmch lower (3D). 

Therefore, PS2D was chosen as it represents the highest public risk. 

During: 

Remaining concentrations of 

, 

RDS Rev: 04/10/1996 Printed 04/10/1996 at 14:58:46 



U S .  Department of Energy 
EM Management Plan 
Risk Data Sheet 

Page 2 

~ 

Risks to the public associated with the clearup itself wwld be nil, krt if contaminated soil needed to be transported 
to an oftsite disposal facility, a small risk of traffic accidents uould exist. The latter would still be estimated 
to have a likelihood less than l%/year (3D). 

Therefore, PS3D was chosen. 

After: 
The potential for even low levels of exposure to the prblic would be small as they would be below EPA-mandated cleanup' 
goals and any material above those levels would be safely off-site or stored in a safe manner on site. 

Therefore PS3D was chosen. 

Before (likelihood methodology - P/T):T. 
Concentrations of Cs-137 and other radionuclides in the soil at these sites do not pose a great risk of exposure to 
site p e r s m l ,  but, left unremediated, it would be marginally possible that a worker might be exposed above 20% of 
allowable limits occuring over a 10 year period. 

Therefore SP3C was chosen. 

23. Site Persomel Safety and Health: 

During: 
Safety and health physics controls during cleanup aim at avoidance of accidental injury and maintaining radiation 
exposures.as far below standards as reasonably possible, but during the intensive activity of remediation, it is 
reasonable to consider the possibility of an exposure within 20% of the limits or a lost-time accident occuring during 
the cleanup. Since the cleanup itself will probably take less than 1 year to complete, even a slightly less than 10% 
likelihood of such an event occuring would lead to a score of 3B. 

Therefore, SP3B was chosen. 

After: 
Following remediation, the risk of exposure to site personnet would be negligible as the potential for radiation 
exposure would be reduced to well below occupational standards. 

Therefore, SP4D was chosen. 

Before (likelihood methodology - P/T):P. 
Soil has definately been contaminated (probability = 1). The location is in an industrial-type setting, however, so 
no critical ecological habitat or species are endangered. 
years to remediate. Levels of Sr-90 in groundwater have been found that are above 200 PCi/L (HCL=8). 
environmental damage is therefore significant. Uithout remediation, contamination in the soil will continue to enter 
the grodwater. 

Therefore, EN2A was chosen since the contamination in soil and groundwater exists with certainty and the groundwater 
contamination would take several years to cleanup. 

During: 
Remediation, especially soil removal, if necessary, although possibly causing minor disrlption, would not have any 
long-term inpact because of the industrialized nature of the site. Depending on the extent of remediation required, 
there is s~ne probability that no enviromntal damage may be inflicted. 

Therefore, EN3C was chosen. 

24. Envirmntal lnuact: 

The contamination is localized but uould require several 
The degree of 

After: 
Soil contamination would, in the long term, be restored to acceptable limits. 

Therefore, EN3D was chosen. 

Before (likelihood methodology - P/T):P. 
This is scheduled in the Conpliance Agreement and therefore is not formally out of carpliance. None the less, there 
is soil and grwnduater contamination, and the regulatory agencies are tracking it, so there is a greater than 10% 
probability that this will be scheduled before 1998 considered a marginal noncompliance with DOE Orders. 

Therefore, C03B was chosen because it provides the highest score among the options considered. 

25. Conpliance: 

After : 
The design of the remediation will be carried out only after approval from the parties to the Conpliance Agreement, 
which includes the primary regulatory agencies. 
achieve full conpliance. 

Therefore, CpGD was chosen. 

Before (likelihood methodology - P/T):P. 
The operation of the Waste Concentration Facility is essential to several major missions of the laboratory, including 
the High Flu Beam Reactor. 
contamination associated with this facility could lead to serious negative impact on the research mission of BNL with 

It can thus  be assumed that successful carpletion of  remediation will . 

26. Hissidn Srrpact: 

Given the current @tic concern with rzdiation at BNL, failure to remediate 
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a probability of at least 10%. 
not pose as great a direct impact on the research mission, krt would have some direct effects. 
address this issue will further erode public confidence in DOE'S and BNL's ability to protect the environnent from 
current operations as well as past problems and would indirectly pose a threat to the continued operation of the 
research faci 1 i ties. 

Failure to cleanup soil contamination at Building 830 (if it proves necessary) does 
Uoreover, failure to 

. Therefore, HI15 was chosen. 

After: 
Following cleanup, much of the basis for the YCF becoming the source of a threat to the laboratory mission disappears, 
although it is doubtful that the threat will be eliminated entirely. 

Therefore, MI20 was chosen. 

Before (likelihood methodology - P/T):T. 
without remediation, within the 10-100 year timeframe contamination would be expected to migrate from the soil into 
grouduater and subsequently spread. This would lead to a requirement for a more extensive remediation at a later 
date. 

27. Uortgaqe Reduction: 

The nature of the contamination would suggest that the cost avoided i s  only moderate. 

Therefore, HR2C was chosen. 

After: 
It is assuned that the remedial action taken will include all cost-effective options. 

Therefore, UR2D was chosen. 

Before (likelihood methodology - P/T):P. 
Although the potential public exposure i s  small, the contamination of soil and grovdwater with radionuclides and the 
potential for further contamination of the sole-source aquifer raises a strong possibility of public concern and 
social and economic damage. 

Therefore, SO28 was chosen. 

28. Social/Culturel/Economic Inpacts: 

During: 
The increased public awareness of the contamination during the cleanup operation itself is likely to maintain or 
increase any social or economic damage. 

Therefore, S02C uas chosen since the level of socio-economic damage remains the same as %efore.ll 

After: 
Presunably social or economic impacts will be reduced over time following cleantp. 

Therefore, SO2D was chosen. 

29. Puantative Data:' NO 
30, Assessment Status Ccinnents 

31. Other Site Appraisal Issue: NO 
32. Site Issue Comnents: 

33. Site Issue Contact......: 
34. Site Issue Contact Phone: 

Resource Data Section 

36. 8 8 R Code ................. : EX2010302 or Allocable Cost Pool: 
37. Project Lifecycle Cost (SKI: 0.0 
38. Min. Safe Cost Percentage..: 0 

35. Funding Case...............: 1 . Funded 

38.1 Amual Cost Savings (SK): 0 

39. FY OE CE GPP LIP TOTAL S&H % 
- * - *  --------- -----..--- ------- - -  --------- - - - - - - - - -  - - - - -  
1996 0.0 0.0 0.0 0.0 0.0. 0 
1997 0.0 0.0 0.0 0.0 0.0 0 
1998 776.0 0.0 0.0 0.0 776.0 0 
1999 0.0 0.0 0.0 0.0 0.0 0 
2000 0.0 0.0 0.0 0.0 0.0 0 
2001 0.0 0.0 0.0 0.0 0.0 0 
2002 0.0 .o.o 0.0 0.0 0.0 0 

42. Expected Year of Cocrpletion: 41. Project Start Year: 

RDS Safety and Health Section 
43. Functional Area Breakdown: 

FA.SA Pct Functional Area/Sub-Area Title 

40. FED FTE CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

------- --------- 
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RDS Identification Section 
1. Facil Code': BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS N W r :  R9620008 
3. Location ............. : NY 
4. ROS Title............: OU V, Sewage Treatment Plant, Etc.. 
5. EM Office ............ : 40 8. Reference RDS Nunber.: 
6. EH ADS Nunber ....,... : CH 2321 
7. VBS Code.............: 

11. Dependent ROS N-rs: 0 
12. Safety 8 Health Act.?: NO 
13. A-106 Activity? ...... : NO 

Voided RDS? .......... : NO 

9. Ops Project Manager..: Michael Ferrigan 
10. O p s  Off ice Phone.. .. .: 708-252-2570 

14. RDS Sunnary Description 
The Sewage Treatment Plant (AOC 4) and a leaky Sewer pipe leading to the Sewage Treatment Plant (part of AOC 21) have 
resulted in contamination of soil and groundwater. 
solvents (VOCs). VOCs have been observed in'monitoring wells at the site boundary and in 2 of the 70 domestic wells 
domestic wells monitored off-site (only one of these wells has contamination that is linked to BNL). Tritiun has also 
been found off-site, but at levels well below MCLs. 

The remedial action alternatives being considered are P u p  and Treat and/or comection of residences in the effected 
area to public water. 

The principal contaminants of concern are volatile organic 

RDS Evaluation Section 

15. Category Be Du Af 

Public Safety & Health PS 28 3C 3D 
Site Personnel Safety 8 Health SP 4C 2D 4D 
Envirormental Protection EN 2A 38 3D 
Conpl iance CO 1B 40 
Mission Irrpact MI 1B 2C 
Mortgage Reduction MR  2C 2D 
Social/Cultural/Economical SO 2A 2B 2C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ -  -- - -  Be Du Af 

M L L  
L L L  
H M L  
H L  
H H  
M L  
H M M  

_ -  _ -  -- 

16. Assessed By: S.C. Morris 
18. Assessment Completed: NO 19. Site Priority: 0.0 
20. Standard Asswtions Exceptions/Additions: 

17. Date Assessed: 02/26/1996 

The Sewage treatment plant and a sewage line coming into the plant are the source of a contaminated groundwater plune 
moving to the east. 

Before: 
Volatile organic conpounds (VOCs) have been identifed in soil near the plant and in groundwater above MCLs at the site 
boundary and in two of 70 domestic drinking water wells monitored during 1996. Tritiun was also detected during this 
period, but well below HCLs. 

21. Evaluation Scenario: 

During: 
Remedial actions being considered for the grwnduater contamination are purp and treat and/or provision of public 
water to the affected area. Contaminated soil may be excavated and removed. Only small areas wwld required 
disturbance of the terrestrial ecology for either the soil or groundwater cleanrp. Much of the area is in the 
protected Long Island Pine Barrens Core Area and also constitutes the headwaters of the Peconic River, designated by 
the state as a Scenic' River. 

After: 
After cleanq and allowing for natural attenuation and decay, soil will be safe for the designated future land use and 
the groundwater will eventually be restored to MCLs. 

22. Public Safety and Health: 
Before (likelihood methodology - P/TI:T 
Two of the 70 wells sanples in 1996 were foud to have VOCs above MC1.s. 
connection to BNL. 
pCi/l, well below MCLs. The direction of flow of the groundwater plune is through low density residential areas, ?pen 
space, and fanland. Given an exposure, the probability of harm nust also be considerd. 
factor of safety built-in. The risk ranking assigned considers both. 
rad-contaminated soil around the sewage plant. [Reference: preliminary measurement results being incorporated in the 
Draft Remedial Investigation Report.] 

Therefore, PS2B was chosen on the basis of groundwater exposures. 

During: 
During characterization and remediation operations risk to the public should substancially decrease as the extent of 
contamination is better understood and domestic wells are monitored. The plan is to monitor domestic wells over the 

In only one of these did there seem to be a 
Several homes also were fwnd with tritiun in their water, but at concentratrations of 2,000 

The public has essentially no exposure to 
The MCLs are designed with a 
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next 10 years t o  avoid the p o s s i b i l i t y  o f  unrecognized exposures. 

Therefore, PS3C was chosen. 

After:  
Fol louing remediation, concentrations tha t  people could be exposued t o  would be belou HCLs. 

Therefore, PS3D uas chosen. 

Before ( l i ke l i hood  methodology - P/T):T. 
S i t e  personnel face a neglegable r i s k  from contaminated s o i l  but exposures belou 20% of l i m i t s  m y  be possible once 
every 10 years (between now and when the s o i l  w i l l  be cleanup). Risk of  exposure t o  conqaminated groundwater i s  zero. 

Therefore, SP4C was chosen on the basis o f  contaminated so i l .  

During: 
Remediation workers evacuating s o i l  o r  bu i l d ing  and operating prrp-and-treat systems f o r  groundwater are exposed t o  
r isk o f  accident ia l  injury and/or exposures below l i m i t s  an an ef fect ive ra te  o f  once per 10 years (equivalent t o  
1-10% per yfar). 
th is i s  a t i c k  infested area. 

Therefore SP2D uas chosen. 

After:  
Af ter  remediation, no potent ia l  e f fects  t o  s i t e  personnel are expected. 

Therefore, SP4D was chosen. 

Before ( l i ke l i hood  methodology - P/T):P. 
There i s  an irrpact on groundwater that  would take several years t o  remediate. 
uere measured i n  1996 a t  the s i t e  boundary and concentrations of  TCE above MCLs in a domestic well. 

23. S i t e  Personnel Safety and Health: 

There i s  a lower l i ke l i hood  o f  remediation workers contracting a serious case o f  Lyme disease since 

24. E n v i r o m n t a l  Impact: 

Concentrations of  50 ppb of t o t a l  VoCs 

Therefore, EH2A was chosen. 

During: 
Although the area inpacted i s  a sensi t ive e n v i r o m n t  protected as part  of the Core Area o f  the Long ls la rd  Pine 
Barrens and i s  also the beadwaters o f  a state-designated Scenic River, only small areas would be disturbed for 
evaculation of  s o i l  or  processes t o  clean the groundwater. 

Therefore EH3C was chosen t o  represent a near ce r ta in t y  of minor, localized damage. 

After:  
Following cleanup, concentrations u i l l  be substant ia l ly  reduced. 

Therefore, EN3D was chosen. 

25. C-1 i ance: 
Before ( l i ke l i hood  methodology - P/T):P 
The Compliance Agreement (signed by DOE, EPA, and HYS-OEC) speci f ies that  amropr ia te remediation w i l l  fol low 
characterization. Ho act ion would be a near-certain v i o l a t i o n  of  the Corrpliance Agreement. 

Therefore, COW uas chosen. 

After:  
Since any remediation w i l l  be agreed t o  i n  advance by the key regulatory agencies, upon carplet ion of  remediation, the 
f a c i l i t y  should be i n  compliance. 

Therefore CO4D uas chosen. 

26. Mission I m c t :  
Before ( l i ke l i hood  methodology - P/T):P. 
Issues of t r i t i u n  associated wi th  the Sewage Treatment Plant have already resul ted in  the rescoping of  a major upgrade 
t o  the Sewage Treatment Plant and have resul ted in a c a l l  t o  shut doun the reactors on s i t e  (the primary source of  
the t r i t i u n ) .  
negative impact on the research mission o f  the Laboratory. 

The continuing contamination o f  grounduater with t r i t i u n  poses a greater then 10% chance of a serious 

Therefore, MIlB was chosen. 

After:  
Following cleanup, the extent of  contamination w i l l  be much reduced, removing the rat ionale behind any threat t o  
mission. I t  i s  doubtful whether that  w i l l  e n t i r e l y  el iminate the threat, which may take on a l i f e  of  i t s  ohm, so a 
residual  leve l  o f  threat i s  assuned. 

’ Therefore, M I X  i s  chosen. 
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27. Uortaase Reduction: . 
Before ( l i ke l i hood  methodology - P/T):P 
Yithout remediation, the contaminated groudnater plune is l i k e l y  (probabi l i ty  greater than 10%) t o  spread further, 
a f fect ing a larger volune of grovrduater. 
groudwater ipntamination. These could lead t o  higher costs o f  cleamq, l a t e r  although there remains a p o s s i b i l i t y  
t ha t  the best Approach t o  remediation may be t o  allow natural at t inuat ion.  
i n c r e m t a l  cost.nould be a t  least 0.1% of BNL's EM annuel budget. 

Therefore, U R i C  nas chosen. 

After: 
Since fhe cleanup will be designed on a cost-ef fect ive basis, no fur ther  remediation costs should be necessary. 

Soil contamination u i l l ,  over time, potent ia l ly  provide a fur ther  source tf 

I f  a cleanup nere necessary, the 

Therefore, HR2D uas chosen. 

28. Social/Cultural/Economic Irrpacts: 
Before ( l i ke l i hood  methodology - P/T):P 
A high degree o f  soc ia l  impact already ex is ts  as a resu l t  of fear and concern over t r i t i u n  from the Seuage Treatment 
Plant. In addi t ion t o  concern over cancer, there i s  great concern over economic loss t o  the f i sh ing  industry and t o  
property values through stigma. M i t i ga t i on  of  t h i s  impact is possible, but will requi re  t i m e  and e f fo r t .  

Therefore, S02B nas chosen. 

During : 
During cleanup, the soc ia l  and economic inpact may abate, krt not ent i re ly .  

Therefore, SOEB nas chosen. 

A f te r  : 
Following cleanup, much of the rat ionale for  any economic o r  social  impact will be gone, but the e f f e c t  is l i k e l y  t o  
l inger. 

Therefore, S02C uas chosen. 

29. Qwntat ive Data: YES 
30. Assessment Status Comnents 

31. Other S i te  Appraisal Issue: NO 
32. S i t e  Issue Comnents: 

33. S i t e  Issue .Contact.. ... .: 
34. S i t e  Issue Contact Phone: 

Resource Data Section 
35. Fud ing  Case...............: 1 . Funded 
36. B & R Code..... ............ : EX2010302 or Allocable Cost Pool: 
37. Project  L i fecycle Cost (SKI: 0.0 
38. Uin. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (OK): 0 

39. FY ---- 
1996 
1997 
1998 
1999 
2000 
2001 
2002 

OE --------- - -  
0.0 

616.0 
1,496.0 

634.0 
5,621 ,O 

' 998.0 
1 ,035,.0 

CE .____-__ _ _  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

41. Project  Star t  Year: 

GPP . _ _ _ _ _ _ _  - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

LIP TOTAL S8H % - - - - - - - -  _ _ _ _ _ - _ _ -  - _ _ _ _  
0.0 0.0 0 
0.0 616.0 0 
0.0 1,496.0 0 
0.0 634.0 0 
0.0 5,621.0 0 
0.0 998.0 0 
0.0 1,035.0 0 

42. Expected Year of Corrpletion: 

RDS Safety and Health Section 
43. Functiaral Area Breakdom: 

45. S&H A c t i v i t y  Type: 4 - [Unknounl 
46. Safety L Health Narrat ive 

411. FED FTE CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - - - - - -  - - - - - - - - -  
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RDS Ident i f i cat i on Sect ion 
1. Faci l  Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS N h r :  R96Z0009 
3. Location.............: NY 
4. RDS Title............: Core Program 
5. EM O f f i ce  ............ : 40 

7. UBS Code.............: 
11. Dependent RDS N h r s :  
12. Safety & Health Act.?: NO 
13. A-106 A c t i v i t  y?...... : NO 

Voided RDS?..........: HO 

8. Reference RDS Nunber.: 
6. EM AbS Nunber ........ : CH 2320 9. Ops Project Manager..: Uichael Ferrigan 

10. Ops Off ice Phone.....: 708-252-2570 

14. RDS Surmary Description 
The Core Program of the EHL Off ice of  E n v i r o m n t a l  Restoration i s  responsable f o r  management control, t ra in ing, 
q u a l i t y  control, comnunity involvement, and oversight. u i thout these functions, the e n v i r o m t a l  restorat ion program 
a t  BHL could not operate. 

RDS Evaluation Section 

15. Category Be Du A f  Be Du A f  -_______-_____--_---_____________ - L  -- - -  -- -- - -  
PLlblic Safety & Heal‘th PS 2B2D2D M L L 
S i t e  Persorqel Safety & Health SP 2C 36 40. M W L 
E n v i r o m n t a l  Protection EN 2A2A3C H H L 
C o n p l  iance CO 1A 40 H L 
Mission Inpact M I  16 2D H L 
Mortgage Reduction MR 26 2D U L 
Social /Cultural /Econical  SO 2A 2A 2C H H M 

16. Assessed By: S.C. Morris 
18. Assessment Conpteted: .NO 
20. Standard Assmutions Exceptions/Addi tions: 

17. Date Assessed: 03/04/1996 
19. S i te  Pr ior i ty :  0.0 

Core a c t i v i t i e s  have inportant publ ic  health, safety, and envirormental protect ion functions in  t h e i r  oversight of 
f i e l d  a c t i v i t i e s  t o  assure health and safety i s  protected and that personnel working i n  the f i e l d  have adequate 
t ra in ing  and d e r s t a n d  health, safety and envirormental goals. Consistent with other f a c i l i t i e s  wi th in  Chicago 
Operations, The core a c t i v i t i e s  are scored with the highest level o f  any a c t i v i t i e s  under t h e i r  management. 

Before: 
The core program has a more d i rec t  r o l e  in  the areas o f  compliance, mortgage reduction, and social  and economic inpact 
through i t s  management, planning, budgeting, training, and cormunity re la t ions a c t i v i t i e s .  

During: 
Same as llBeforell 

Af ter :  
Same as llBeforell with the fo l lowing addition: 

For the core program, I1after1l i s  interpreted t o  mean the completion o f  the overal l  mission of  the BNL Of f ice o f  
Envirormental Restoration, returning the BHL s i t e  and surrounding area t o  an acceptable Level of  envirwmental 
quality. 

Before ( l ike l ihood methodology - P/T):p 
The core a c t i v i t i e s  have an inportant publ ic health and safety funct ion in  t h e i r  oversight of  f i e l d  a c t i v i t i e s  t o  
assure’public heal th i s  maintained and t o  assure that personnel working in  the f i e l d  have adeqate training. 

Therefore, PS28 was chosen as the highest score of  a c t i v i t i e s  managed by the core. 

During: ’ 
Same as llBeforell 

Therefore PS2D was chosen as the highest score of  ac t i v i t ies  managed by the core. 

Af ter:  
Same as I1Beforet1 

Therefore PS2D was chosen as the highest score of  ac t i v i t ies  managed by the core. 

21. Evaluation Scenario: 

22. Publ ic Safety and Health: 

23. S i t e  Personnel Safety and Health: 
Before ( l ike l ihood mthodology - P/T):P 
The core a c t i v i t i e s  have an inportant r o l e  i n  assuring s i t e  personel heal th and safety through t h e i r  mission o f  
oversight, t ra in ing  of  OER personnel and other remediation workers, and establ ishing safe work rules fo r  contractors. 

Therefore, SP2C was chosen as the highest score of  a c t i v i t i e s  managed by the core. 

~ 
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During: 
Same as %eforet8 

Therefore, SP3B was chosen as the highest score of act 

After: 
Same as %ef ore" 

vit es managed by the core. 

Therefore, SPUI was chosen as the highest score of activities managed by the core. 
, 

24. Environmental Irrpact: 
Before (lik,elihood methodology - P/T):P 
The core activities have substantial indirect irrpact on maintaining and improving envirormental quality through thei- 
oversight role, assuring adequate training of personnel, and interacting with enviromtal regulatory agencies. 

Therefore, ENU was chosen as the highest score of activities managed by the core. 

During: 
Same as %efore" 

Therefore, EN2A was chosen as the highest score of activities managed by the core. 

After: 
Same as %efore" 

Therefore, EN3C was chosen as the highest score of activities managed by the core. 

Before (likelihood methodology - P/T):P 
Management is responsible for assurance that the overall program proceeds in accordance with the Compliance Agreemer.: 
and on-schedule. 
with the Agreement. 

Therefore, COlA was chosen. 

After: 
Following carpletion of the environmental restoration mission, the facility should be in conpliance. 

Therefore, C04D was chosen. 

25. Corrpliance: 

Failure to operate the core program would certainly (probability = 1) lead to major nonconpliance 

26. Mission Xmct: 
Before (likelihood methodology - P/T):P 
The core program provides leadership to the overall envirormental restoration mission. Uithout the core program, the 
mission could not be accomplished (probability = 1). 
Therefore, HIlB was chosen. 

After: 
For the core program, 88aftert1 is interpreted to mean the completion of'the overall mission of the BNL Office of 
Environmental Restoration, returning the BNL site and surrounding area to an acceptable level of environmental 
qwlity. 

Therefore, MI2D was chosen. 

27. Mortgage Reduction: 
Before (likelihood methodology - P/T):P 
Part of the responsibility of the core program is to assure that remediation is conducted as necessary and in  a cost 
effective way. 'Yithwt this management'ad oversight mission in operation, there is a greater likelihood that 
occurances of inefficient management and poor program plaming and implementation would lead to efforts that might 
require later follow-up and additional work at extra cost. Further, without the core fuiction of training and 
oversight of worker safety, accidents are more likely to occur leading to increased costs. These effects could exceed 
1% of the BNL EM budget. 

Therefore, MR,2B was chosen. 

After: 
For the core program, glafterlt is interpreted to mean the completion of the overall mission of the BNL Office of 
Envirormental Restoration, returning the BNL site and surrounding area to an acceptable level of enviromntal 
quality. This assunes that this management and oversight mission remains in operation, substantially increasing the 
likelihood that occurances of inefficient management and poor program planning and implementation would not occur. 

Therefore, MR2D was chosen. 

Before (likelihood methodology - P/T):P 
The co+e program includes the c m n i t y  relations function. 

26. Social/Cultural/Economic Impacts: 

This function, backed up by the BNL-OER management, 
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provides the' key t o  regaining t rus t  in  the comrunity uhich w i l l  l ead  t o  an acceptable level  of  cleanup, decreased 
pub l i c  concern, and therefore a low level of  soc ia l  or  economic damage. Without a strong comnnity re la t ions program, 
i t  i s ' c l e a r  that  publ ic fear and concern leads t o  economic and social damage in the comnnity without regard t o  the 
actual  heal th and environmental r isk.  

Therefore, SOZA was chosen as the rank i f  the core program d i d  not operate. 

During: 
The core program includes the comnunity re la t ions function. 
provides the key t o  regaining t r u s t  in the comnvlity which w i l l  l ead  t o  an acceptable level  of  cleanup, decreased 
pub l i c  concern, and therefore a low level of  soc ia l  or  economic damage. Without a strong comnnity re la t ions program, 
i t  i s  c lear  that  publ ic fear and concern leads t o  economic and social damage in  the c m i t y  without regard t o  the 
actual  heal th  and envirormental r isk.  

Therefore, SOZA uas chosen as the rank i f  the core program did not operate. 

Af ter:  
For the core program, "after" i s  interpreted t o  mean the conpletion of  the overal l  mission o f  the BNL Of f i ce  of 
E n v i r o m n t a l  Restoration, returning the BNL s i t e  and surrounding area t o  an acceptable level  of  e n v i r o m n t a l  qua l i t y  
and greater publ ic  understanding o f  the level  of r isk .  It i s  unreal is t ic  t o  expect that  publ ic understanding would be 
100% and therefore, s a  probab i l i t y  of  social  and economic damage remains. 

Therefore, S02C was chosen. 

This function, backed up by the BNL-OER management, 

29. Quantative Data: HO 
30. Assessment Status Comnents 

31. Other jS i te  Appraisal Issue: NO 
32. S i t e  Issue Comnents: 

33. S i t e  Issue Contact......: 
34. S i t e  Issue Contact Phone: 

Resource Data Section 
35. F u d i n g  Case.... ........... : 1 . Funded 
36. E B R Code.................: EX2010301 or Al locable Cost Pool: 
37. Pro ject  L i f ecyc le  Cost (SKI: 0.0 
38. nin. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SK): 0 

39. FY OE CE GPP LIP TOTAL S&H X ---- - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  _ - - _ - _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _  
1996 1,952.0 0.0 0.0 0.0 1,952.0 0 

1998 2,580.0 0.0 0.0 0.0 2,580.0 0 
1999 2,644.0 0.0 0.0 0.0 2,644.0 0 

2001 2,776.0 0.0 0.0 0.0 2,776.0 0 
2002 2,859.0 0.0 0.0 0.0 2,859.0 0 

42. Expected Year of  Cocrpletion: 

1997 2,123.0 0.0 0.0 0.0 2,123.0 0 

2000 2,771.0 0.0 0.0 0.0 2,771.0 0 

41. Pro ject  S ta r t  Year: 

RDS Safety and Health Section 
43. F w t i o m a l  Area Breakdown: 

FA.SA Pct Functional Area/Sub-Area T i t l e  ----- --- ____________-___-_ -_ - - - - - - - - - -  

40.  FED F I E  CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 
0.00 
0.00 

- - - - - - -  _ - - _ _ _ _ _ _  

0.00 
0.00 
0.00 

45. SLH A c t i v i t y  Type: 4 - [Unknown] 
46. Safety B Health Narrative 

47. General Comnents 
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RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS Nunber: R9620010 
3. Location ............. : NY 
4. RDS Title ............ : OU I 1 1  Accelerated Groundwater Action 
5. EM Office ............ : 40 8. Reference RDS Nurher.: 
6. EM ADS Nuher ........ : CH 2321 
7. UBS Code.............: 

11. Dependent RDS N-rs: 
12. Safety & Heabth Act.?: NO 
13. A-106 Activity? ..,.... : NO 

Voided RDS?..........: NO 

9. Ops Project Manager. .: Michael Ferrigan 
10. Ops Office Phone.....: 708-252-2570 

14. RDS SURnary Description 
A qlune of groundwater contaminated with volatile organic conpdunds (VOCs) has been identified in Operable Unit I 1 1  
through a series of monitoring uells and has moved off-site with concentrations well above MCLs. 
T U  and ,CC14. ’ The specific origin of this plune is unclear and it may result from several spills that occured at 
differen’t times in different locations. It is believed that a groundwater p l w  stemning from contamination around 
Building 830 is or will mix with this plune, so the two are being considered together. 

Cleanup alternative currently being considered include Pup-and-treat and/or provision of public water. 

Reference: Preliminary data from RI field investigation. 

Contaminants include 

RDS Evaluation Section 

15. Category Be Du Af Be Du Af ---_----------------------------- -- - -  - -  - -  - -  - -  
Phlic Safety, & Health PS 28 3D ZD M L L 
Site’Personnel Safety & Health SP 4D 3C 4D L L L 
Envirormental Protection EN 2 A Z A 3 C  H H L 
Cocrpliance CO 1A 4D H . L 
Mission Irrpact .MI 1B ZC H H 
Mortgage Reduction MR 28 ZD M L 
Social/Cultural/Economical SO ZA 2A ZC H H M 

16. Assessed By: S.C.Morris 
18. Assessment Corrpleted: NO 
20. Standard Assunptions ExceDtions/Additions: 

17. Date Assessed: 03/04/1996 
19. Site Priority: 0.0 

None 

21. EvAluakion Scenario: 
Before: 
A plum of groundwater contaminated with volatile organic cotrpounds (VOCs) has been identified in Operable Unit 1 1 1  
through a series of monitoring uells and has moved off-site with concentrations uell above HCLs. 
TCA and CC14. 
different times in different locations. Because a large volune of g r d w a t e r  on-site is contaminated at high levels, 
mremediated, this plune would be expected to continue to flow into B residential area south of BNL. 

During: 
Cleanup alternative currently being considered include Punp-and-treat and/or provision of public uater. 

After: 
Following cleanup and time to allow natural attinuation, groundwater contamination will be at a level that poses no 
risk to the public or the enviromnt. 

Contaminants include 
The specific origin of this plune is unclear and it m y  result from several spills that occured at 

22. Phlic Safety. and Health: 
Before (likelihood methodology - P/T):T 
Measurements indicate grounduater contamination has migrated off-site at concentrations well above HCLs. 
either currently underlies or is moving toward a residential area being served by domestic wells. 
area are being offered hook-ups to a public drinking water supply. 
off-site and some people may not accept public water, there is a possibility that within 10 years domestic uells could 
be affected. Given the concentrations measured beyond the site boundary and the potential nurber of homes at risk, 
the Likelihood of health irrpact given exposure uould be greater than 10%. 

Therefore, PSZB was chosen. 

During: 
Inplementing and operating the monitoring and pap-and-treat system results in little risk to the public, although 
part of the operation may be off-site and may pose a slight risk to children attracted to the construction or 
operations. Exposure to the public of the off-gases from the pup-and-treat system are expected to be uell below Ueu 
York State standards. 

This plune 
Residents in this 

Since the plune is not fully characterized 

’ 

Therefore PS3D was chosen. 

After: 
The prrp-and-treat system will limit further contributions of off-site contaminated water so the likelihood of  
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continued exposure i s  less. 
make the l ikel ihood of  exposures above the MCL less l i k e l y  (2D) although exposures below the MCL w i l l  remain fo r  sone 
time (30 .  

Therefore, PSZD was chosen. 

Before ( l i ke l ihood methodology - P/T):P 
The contaminated groundwater plunes current ly do no t  inpact the  safety o r  heal th o f  s i t e  personnel. 

Exist ing o f f - s i t e  concentrations no t  t reated w i l l  a t t inua te  and be diluted over time t o  

23. S i t e  Persomel Safety and Health: 

Therefore, SP4D was chosen. 

During: 
Construction and operation o f  monitoring wells and the  pnp-and-treat system poses a r i s k  o f  occupational injury. 
r i s k  i s  not 'h igh and the construction w i l l  take less than 1 year. During the  operation o f  the punp and t rea t  system, 
s i t e  personnel may be exposed t o  off-gases from the system a t  levels wel l  below Hew York State Standards. 

Therefore, SP3C was chosen. 

The 

After: 
Same as lWefore.ll 

Therefore, SP4D was chosen. 

24. Envirormental InDact: 
Before ( l i ke l ihood methodology - P/T):P 
The groundwater envirormental i s  contaminated (p robab i l i t y  = 1) a t  high levels on and o f f -s i te .  Contamination i s  
cur ren t ly  l i m i t e d  and i s  estimated t o  take several years t o  remediate. 
catastrophic damage t o  the envirorment. 

The s i t ua t i on  i s  a signif icant, but not 

Thergfor, ENZA was chosen. 

During: 
During cleanup, the condi t ion o f  the groundwater envirorment w i l l  inprove over time, but, a t  least in the ear ly stages 
of cleanup, w i l l  remain a t  s ign i f i can t  levels. 

Therefore, ENU was chosen. 

After: 
A f te r  purp and treat, concentrations w i l l  be subs tan t ia l l y  reduced on si te,  but residual Contamination i n  the water 
w i l l  remain. 
contamination down to  a leve l  with less than 10% l i ke l i hood  of even a minor level  o f  damage. 

This w i l l  gradually inprove t o  mat+ the  slAfterll condition. 

Hatural at t inuat ion,  however, i s  considered as p a r t  of  the clean-up process and w i l l  b r ing  the 

Therefore, EN3C was chosen. 

25. Cwl iance :  
Before ( l i ke l ihood methodology - P/T):P 
Grounduater i s  contaminated above MCLs off s i te.  
Not Conpleting t h i s  cleanup would place ENL i n  major nonccinpliance the the Cocrpliance Agreement signed by DOE, EPA, 
and NYS-DEC). 

This in  in  v io la t i on  o f  s ta te  and Federal codes and regulations. 

Therefore COIA was chosen. 

After: 
Af ter  cleanup and natural  a t t inua t ion  takes place, the  f a c i l i t y  should be i n  corrpliance. 

Therefore,. C04D was chosen. 
I 

26. Mission Inpact: 
Before ( l i ke l ihood methodology - P/T)jP 
The @ t i c  controversy over the  o f f - s i t e  groundwater plune has l e d  t o  a leve l  o f  public outrage that threatens major 
missions o f  the laboratory, e.g., reactor operations. Moreover, a $3 b i l l i o n  lawsuit has been served on the 
laboratory. Uhi le i t  i s  un l i ke l y  that  t h i s  could threaten a major mission within a year, the threat seem qu i te  real 
over a 2-10 year time frame. 

Therefore, HIlB was chosen. 

After: 
After cleanup, the threat o f  mission inpact may decrease, but the residual threat i s  un l i ke l y  t o  go away. A 10-100 
year time frame i s  estimated as the likelihood. 

Therefore, HI2C was chosen. 

Before ( l i ke l ihood methodology - P/T):P. 

p a r t i c a l l y  served with d m s t i c  wells. 
t o  homes in  the imnediate area. 

27. Mortqase Reduction: 

A contaminated groundwater plune with concentrations wel l  above HCLs has migrated o f f - s i t e  toward a resident ia l  area 

Were t h i s  plune allowed t o  fu r ther  disperse i n t o  a larger area doun-gradient that  i s  
DOE has already comnitted t o  a cost o f  over $900,000. to  provide p rb l i c  water 

~~ ~ 
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also served by domestic wells an equal or  larger cost could be incurred. 
continued f low of h igh l y  contaminated gromdwater beyond the s i t e  bouridary. 
also subject  the laboratory t o  fines, penalties and law s u i t s  (a $1 b i l l i o n  lawsuit has a l r e a d y h e n  f i led) .  

The prrp-and-treat system w i l l  prevent the 
Failure t o  conplete the cleanup would 

Therefore, MR2B was chosen. 

After: 
Following coclpletion o f  the cleanup, groundwater w i l l  s t i l l  exceed IlCLs in  sane locations, especially on-site, but the 
extent and nature o f  contamination w i l l  be much be t te r  characterized, eliminating - -  or a t  least minimizing - -  the 
need f o r  add i t i ona l  hook-ups t o  pirblic water. 

Therefore, MR20 was chosen. 

28. Social/Cultural/Econmic Impacts: 
Before ( l i k e l i h o o d  methodology - P/T):P. 
Public awareness o f  groundwater Contamination o f f - s i t e  and ilnderlyirig a resident ia l  area with domestic wells raised 
considerable soc ia l  impact through fear and outrage in  the comnnity. 
publ ic outcry, extending t o  concers about BNL going wel l  beyond the realm o f  the groundwater contamination, spurred 
by regional  TV reports and local  and nat ional  news coverage. The groundwater i s  a focal  point because i t  provides a 
form.  
contamination were probably contaminated by an indus t r i a l  source an1 not BNL, DOE has offered t o  provide publ ic  water 
supply t o  the areas impacted as a precaution. This has ac tua l l y  increased fear in  the comnnity. People are a f r a i d  
t o  drink t h e i r  wel l  water and going t o  more expensive s h s t i t u t e s .  Many residents have expressed concern about loss 
of  econanic value o f  t h e i r  homes. 
as the actual  contamination. 
d isrupt ion and probably involves economic loss. 

Therefore, SOU was chosen. 

During: 
Action t o  c lean up the contamination is, a t  least i n i t i a l l y ,  not expected t o  mitigate the social and economic inpacts. 
The p o s s i b i l i t y  that  increased e f f o r t s  a t  involv ing the cumunity during the cleanup process might lead to  a greater 
publ ic uderstanding of the problem and a reduction i n  the leve l  o f  fear arid outrage was considered. I t  appears m r e  
l ike ly ,  however, that  the a c t i v i t y  of  the cleanup e f f o r t  may increase the v i s i b i l i t y  of  the problem and even increase 
the socio-economic inpact. 

Therefore, SO2A uas chosen. 

After: 
Following a successful clean up, including inproved publ ic involvement i n  the process, as w e l l  as the passage of  time, 
one would a decrease i n  the level  of  socio-economic impact. This may be wishful thinking. 
assigrment o f  socio-economic inpact in  the nearby c m n i t y  i s  switched t o  other cleanup projects. 
reasonable t o  decrease the expected p robab i l i t y  leve l  of  t h i s  impact t o  mediun. 

This served as an ign i t ion  f o r  a broader 

Although grouduater modeling indicates domestic wel ls are i a l i k e l y  t o  be af fected and that wells showing 

The ex is t ing c l imate o f  fear  and outrage probably feeds the economic damage as much 
This inpact i s  not a irrevocable loss of  soc ia l  value i n  the comnslity. I t  i s  a soc ia l  

It i s  c l e a r l y  occuring and i s  therefore assigned a p robab i l i t y  o f  1. 

No decrease i n  the p robab i l i t y  was therefore assigned. 

It may also be that  the 
I t  seems 

Therefore, S02C was chosen. 

29. Quantative Data: YES 
30. Assessment Status Comnents 

31. Other S i t e  Appraisal Issue: NO 
32. S i t e  Issue Comnents: 

33. S i t e  Issue Contact......: 
34. S i t e  Issue Contact Phone: 

Resource Data Sect ion 
35. Funding Case ............... : 1 . Funded 
36. B & R Code. ................ : EX2010302 or Allocable Cost Pool: 
37. Project L i f ecyc le  Cost (SK): 0.0 
38. Min. Safe Cost Percentage..: 0 38.1 AMUaL Cost Savings (SK): 0 

1598 l,k52.0 
1999 2,950.0 
2000 l,f92.0 
2001 1,735.0 
2002 1,688.0 

CE .-------  -. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

GPP LIP TOTAL SgH X . - - - - - - -  - - - - - - - - -  - - - * - - - - -  ----- 
0.0 0.0 0.0 0 
0.0 0.0 232.0 0 
0.0 0.0 1,452.0 0 
0.0 0.0 2,950.0 0 
0.0 0.0 1,792.0 0 
0.0 0.0 1,735.0 0 
0.0 0.0 1,688.0 0 

40. FED FTE COUTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - _ _ _ _ -  ------ - - -  

41. Project S t a r t  Year: 

RDS Safety and Heakth Section 
43. Functional Area Breakdown: 

42. Expected Year of  Completion: 

FA.SA Pct Fmc t iona l  Area/Sub-Area T i t l e  
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RDS I d e n t i f i c a t i o n  Section 
1. F a c i l  Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS Nunber: R9620011 
3. Location.............: NY 
4. ADS T i t l e  ............ : Brookhaven Graphite Reactor D&D 
5. EM Office............: 40 8. Reference RDS Nuher . :  
6. EM ADS N h r  ........ : CH 2322 
7. UBS Code.............: 

11. Dependent RDS NuTlbers: 
12. Safety 8 Health Act.?: NO 
13. A-106 Ac t i v i t y?  ...... : NO 

Voided RDS?... ...... ?: NO 

9. Ops Project  Manager..: Michael Ferrigan 
10. Ops Of f ice Phone.....: 708-252-2570 

14. RDS S m r y  Descr ipt ion 
The Brookhaven Graphite Research Reactor (BGRR) operated from 1950 t o  1968. 
so le w r w s e  of providing neutrons f o r  research. Currentlv. the f a c i l i t y  i s  used as a v i s i t o r s '  center. nuseun and 

It was the f i r s t  reactor built f o r  the 
.. 

o f f i c k  akea f o r  other projects. 

I t  consisted o f  a graphite cube benetrated by hor izontal  channels f o r  the uraniun f u e l  elements. A i r  was dram 
through the f u e l  channels, sent through underground concrete ducts, f i l tered,  cooled and discharged through a 320-foot 
stack. Fai lure o f  fwl-element cans resul ted in  dispersion o f  uraniun and f i ss ion  product pa r t i c l es  t o  the graphite 
channels, the a i r  ducts, fans, fan house and other equipnent, despite the use o f  a i r  f i l t e r s .  
elements were stored d e r  water in a fue l  storage canal. 
t ransport  resul ted in contamination of  the canal shute and water. 
leaked during operation, although leakage i s  suspected. 

I r rad iated fue l  
Fai led elements and chopping elements in to  pieces for 

It has not been established whether canal water 

A f te r  BGRR operations ceased, fue l  rods and experimental apparatus were removed and a l l  penetrations were sealed. 
canal was drained and cleaned. 
f i l t e r .  

The 
One opening on top of  the reactor now vents the shielded ara through an absolute 

Monitoring indicates no airborne a c t i v i t y  i s  escaping through th is  vent. 

RDS Evaluation Section 

15. Category Be Du A f  Be Ou A f  - -____-__-_-_-_-- - - - - - - - - - - - - - - - -  - -  - -  -- - -  - -  - -  
Publ ic  Safety & Health PS 3D 2D 3D L L L 
S i t e  Personnel Safety & Health SP 4C 20 4D L L L 
E n v i r o m n t a l  Protect ion EN 3A 38 3D M M L 
C o n p l  i ance CO 38 4D M L 

Mortgage Reduction MR ZC 2D M L 
Social/Cultural/Economical SO 2D 1B 1B L H H 

Mission Impact M I Z D 2 D L  L 

16. Assessed By: S.C. Morris 
18. Assessment Corrpleted: NO 
20. Standard Assunotions Exceptions/Addi tions: 

21. Evaluation Scenario: 

17. Date Assessed: 03/06/1996 
19. S i te  P r io r i t y :  0.0 

None 

Before: 
The BGRR i s  cu r ren t l y  being used as a v i s i t o r  center, nuseun, and o f f i c e  area. Radioact iv i ty i n  the reactor core i s  
co l lected on an absolute f i l t e r  i n  an a i r  vent. Surface contamination and contaminated l i qu ids  (e.g., i n  smps or 
ducts) exist, but these areas are not accessable t o  the prb l ic .  Radiation dose t o  v i s i t o r s  or people working in  the 
useun or  o f f i c e s  i s  neglegable. Limited radiat ion exposure t o  the publ ic i s  conceivable were the ven t i l a t i on  system 
t o  shut down whi le  people were i n  the nuseun. 

During: 
F ina l  d ispos i t ion o f  the BGRR has not been determined. 
contamination. 
substantial, and that  i t  i s  decided t o  undertake D&D, i t  w i l l  be a major undertaking. 

After: 
I t  i s  assuned tha t  the decision eventually made regarding the f i n a l  d isposi t ion o f  the BGRR w i l l  provide f o r  the 
safety  and heal th o f  workers and the publ ic and the protect ion of  the environent. 

Before ( l i ke l i hood  methodology - P/T):P 
Sources o f  potenia l  publ ic exposure are: (a) v i s i t o r s  t o  the BGRR k r i l d i n g  coming in contact wi th contaminated 
surfaces or l iqu ids;  (b) ven t i l a t i on  system f a i l u r e  whi le the bui ld ing i s  f i l l e d  with v is i tors ;  and (c) contaminated 
g r d w a t e r  reaching domestic s-ly wells. The potent ia l  exposure f o r  any of these i s  believed t o  be low-level and 
the l i ke l i hood  o f  any i s  very Lou. 

Therefore, PS3D was chosen. 

Considerably more invest igat ion i s  required of the extent of 
I f  one assunes the contamination in the canal, in the ducts, on various surfaces, and i n  the core i s  

22. Publ ic  Safety and Health: 

During: 
I f  major D&D operations are undertaken, the primary hazards t o  the publ ic are airborne dust and t r a f f i c  accidents f ran 
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vehicles carrying waste material off site. 
dispersial of airborne dust. Vehicle accidents pose a greater risk, but have a low likelihood. 

Therefore PS2D was chosen. 

After: 
Following completion of DBD, the facility should pose no further risk. 

Before (likelihopd methodology - P/T):P 
Site personnel working in offices in the building have no significant risk of exposure. 
contamination in the building may be subject to low-level exposures (less than 20% of allowable) at a likelihood of 
less than 10% per year. 

Therefore, SP4C was 'chosen. 

It is ass& that extraordinary precautions would be taken to avoid 

23. Site Personnel Safety and Health: 

Personnel monitoring 

During: 
A major DBD operation will involve a substantial workforce, the possibility of higher exposures (but exposures still 
would be expected to be below occupational limits), and at least a small (less than 1%) possibility of serious injury, 
especially if demolition work were involved. 

Therefore, SP2D was chosen. 

After: 
Following completion of DBD, the facility would pose no risk. 

Therefore, SP40 was chosen. 

24. Enviromntal InPact: 

. Before (likelihood methodology - P/T):P 
Vhile its extent is not yet defined, there is certainly at least a minor amount of Localized inpact on groundwater. 
There may be (less then 10% likelihood) more significant and widespread damage. 
enviromntal damage is foreseen. 

Therefore, ENZC was chosen. 

Other than this, no other 

During : 
During operations, groundwater contamination will be cleaned up and the irrpacted enviromnt will gradually inprove. 

Therefore EN3B was chosen. 

After: 
Following completion of OW, 'the facility will pose no further risk to the envirownt. 

Therefore, EN3D was chosen. 

Before (likelihood methodology - P/T):P 
D&D of the BGRR is not scheduled under the compliance agreement. 
the BGRR could be considered nonconpliance with the Cocrpliance Agreement. The time-scale on action, the apparently 
flexibility in the action taken, houever, suggest that the likelihood of action being taken in the foreseeable by 
regulatory agencies is less than 100%. 

25. C-liance: 

Failure to address the contamination in and around 

Therefore, C03B was chosen. 

After: 
Following successful carpletion of DBD, the facility will pose no risk and should be 

Therefore, C04D was chosen. 

Before (likelihood methodology - P/T):P 
Assuning monitoring o f  contaminatino continues, action or lack of action on this fac 
have any significant mission inplications. 

Therefore, MIZD uas chosen. 

26. Mission Imct: 

in compliance. 

lity would not be expected to 

After: 
Following DBD, no mission inplications would be expected. 

Therefore, MI20 was chosen. 

27. Hortgaqe Reduction: 
Before (likelihood methodology - P/T):P 
If no action is taken, soil and ground water contamination could spread, increasing the cost of future remediation 
efforts. Only a mediun likelihood is considered. 
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Therefore, HR2C was chosen. 

After: 
Following conpletion o f  D&D, a l l  cost-ef fect ive e f f o r t s  should have been conpleted. 

Therefore, MR2D was chosen. 

28. Social/Cultural/Economic Impacts: 
Before ( l ike l ihood methodology - P/T):P 
Adverse social, cu l tu ra l ,  or  economic inpact associated wi th  the current status of  the BGRR i s  judged t o  be ni l .  

Therefore, S02D was chosen. 

During: 
The BGRR, as the f i r s t  reactor bui l t  for the sole purpose of providing neutrons for research, i s  a cu l tu ra l  resource. 
Photographs o f  the f a c i l i t y  and other r e l a t ' d  i tems are on display in  the Smithsonian Inst i tu t ion.  
t o  be a t  least a 10% l i ke l ihood that a 08D decision could resu l t  i n  t h i s  cu l tura l  value being irrevocable lost. 

There would appear 

Therefore, SOlB was chosen. 

After: 
Same as' llDuringll 

Therefore SOlB was choien. 

29. Quantative Data: NO 
30. Assessment Status C m t s  

31. Other S i te  Appraisal Issue: NO 
32. Si te Issue C m n t s :  

33. Si te Issue Contact......: 
34. Si te Issue Contact Phone: 

Resource Data Section 

36. B 8 R Code.... ............. : 
37. Project L i fecyc le Cost (SK): 0.0 
38. Min. Safe Cost Percentage..: 0 

35. Funding Case...............: 1 . Funded 
or Allocable Cost Pool: 

38.1 A m 1  Cost Savings (SK): 0 

39. FY OE - - - -  _ _ _ _ _ _ _ _ _  - 
1996 0.0 
1997 0.0 
1998 0.0 
1999 0.0 ' 

2000 0.0 
2001 0.0 
2002 0.0 

CE GPP L I P  . - - - - - - - -  __ - -_ -___  - - _ _ _ _ _ _ _  
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

TOTAL S8H X --------- _ _ _ _ _  
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

40.  FED FTE CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - - - - - -  - - - - - - - - -  

41. Project Start  Year: 

RDS Safety and Health Section 
43. FUKtionat Area Breakdown: 

42. Expected Year of Caplet ion:  

F A A  Pct Functional Area/Sub-Area T i t l e  - - - - -  --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

45. SBH A c t i v i t y  Type: 4 - [Unknown] 
46. Safety 8 Health Narrat ive 

47. General Comnents 
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RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS N&r: R9620012 
3. Location ............. : NY 
4. RDS Title..... ....... : OU I Landfills Removal Action 
5. EM Office............: 40 8. Reference RDS Nunber.: 
6. EM ADS N b r  ........ : CH 2321 9. Ops Project Manager..: Michael Ferrigan 
7. uBS Code ............. : 
11. Dependent RDS N h r s :  
12. Safety & Health Act.?: NO 

Voided RDS?..........: NO 

10. Ops Office Phone ..... : 708-252-2570 
13. A-106 Activity? ...... : NO 
14. RDS S m r v  Description 

The F o m r  Landfill and the VurrentI@ Landfill are, or will have been, capped. 
holest8 are planned for removal. 
part of the source of the groundwater contamination addressed in the RDS WJ I Groundwater Removal Action ( P w  and 
Treat). 

A series of "glass holes11 and llanimal 
These landfills are This is expected to begin in FY97 h t  will continue into FY98. 

RDS Evaluation Section 

15. Category Be Du Af Be Du Af . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  -- - -  _ _  _ _  - _  
Public Safety & Health PS 3C 3C 3D L L L 
Site.Personne1 Safety & Health SP 4C 1C 4D L M L 
Envirormental Protection EN 26 26 3D M H L 
Carpliance CO 1A 4D H L 
Mission Inpact MI 16 ZD H L 
Uortgage Reduction MR  26 2D M L 
Social /Cultural /Econical SO 2A 2A 2C H H M 

17. Date Assessed: 03/06/1996 
19. Site Priority: 0.0 

16. Assessed By: S.C. Morris 
18. Assessment Conpleted: NO 
20. Standard Assurptions Exceptions/Additions: 

The Former Landfill and the WirrentSa Landfill are, or uilllhave been, capped. 

21. Evaluation Scenario: 
Before: 
A seriek of Itglass holes" and a8animal holes" are planned for removal. 
continue into FY98. 

During: ' 
Excavation of the Ilglass holes" and "animal holes" is subject to some concern because of the uncertainty of the 
content, including possibly explosive mixtures. Various neu technolgies wi 1 1  be tested for this application.. 

After: 
Following remediation, the various landfills should be eliminated as i3 potential future source of grounduater 
pol Lution. ' 

Before (likelihood methodology - P/T):T 
Left unremediated, these landfills are likely to leach chemical or radiological contaminants into the groundwater. 
These could intersect domestic wells within 10-100 years. The extent of the inpact would most likely be moderate to 
low-level, since a high-concentration groundwater plune would be identified and addressed. 

Therefore, PSlC was chosen. 

During: 
During excayatic-n,of the glass holes, it is possible that bottles containing contaminants could be broken, increasing 
or speeding the rate of release of contaminants to the groundwater. The effect of this is judged insufficient to 
increase the likelihood category, i.e., impact would no occur in less than 10 years. 

Therefore, PS3C was chosen. 

After: 
Foilowing remediation, these landfills will no longer be a potential source of grounduater contamination. 

Therefore,. PS3D was chosen. 

Before (likelihood methodology - P/T):P 
Activity is limited to monitoring. 

Therefore, SP4C was chosen 

This is expected to begin in FY97 krt will 

a .  

22. Public Safetv'and Health: 

23. Site Personnel Safety and Health: 

Risk of exposure i s  low. 

During: 
The most significant risk to remediation workers would be an explosion resulting from disturbing unknnown explosive 
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mixturqs in glass containers in the glass holes or from an overexposure to chemical or radiological material. The 
latter risk is minimized by the need for workers to wear level B protection suits before entering these trenches, but 
these suits lead to #awkwardness in handling materials, increasing the likelihood of an accident. 
wertainty of what.might be found in the trenches, the risk of such an event is placed at 1-10%. It may be possible 
to avoid these risks through the application of robotics or other technological innovation and tests of such 
applications are being made. , 
Therefore, SPlC was chosen. 

After: 
Following excavation and closure, risks to on-site personnel will be nil. 

Therefore, SP4D was chosen. 

Before (likelihood methodology - P/T):P 
There i s  leakage or leaching from material in the glass and animal holes into the groundwater. 
certain (probability = 1) moderate, localized envirormental damage to the groundwater and the possibility (probability 
greater than 10%) of signficant damage to the groundwater resource. 

Therefore, ENZB was chosen. 

During: 
During excavation of the trenches, breakage of bottles could cause an short-term increase in releases to soil and 
groundwater. 

Therefore, EN26 was chosen 

After: 
Following conpletion of remediation action and closure, the glass holes and animal holes should no longer be a source 
of contamination. 
separate RDS. 

Therefore EN3D was chosen. 

Before (likelihood methodology - P/T):P 
In addition to requrements under the Corrpliance Agreement, BNL is under a state order to remove the glass holes. 
Failure to do so would result in major nonconpliance with the Conpliance Agreement and Enforcement Actions. 

Therefore COlA was chosen. 

After: 
Following canpletion of remedial action and closure, the facility should be in compliance. 

Therefore, CO4D was chosen. 

Before (Likelihood methodology - P/T):P 
These sources of soil and groundwater pollution pose no direct inpact on the labaratory's mission. 
anger over past enviromrental practices that are now inappropriate already have begun to threaten the major research 
missions of BNL. 
DOE and BHL to protect the environment, and pose a continuing threat to the research mission. 

Therefore, MI16 was chosen. 

After: 
Following conpletion of remedial action and closure, public confidence should increase and the threat to mission 
decrease. 

Therefore, MRZD was chosen. 

Before (likelihood methodology - P/T):P 
The glass holes and animal holes contribute to a p l m  of groundwater contamination. Failure to remediate them will 
all& this contribution to continue. This will lead to further costs in the future due to a greater volune of water 
being contaminated or to the need to r m  treatment processes for a longer time. These costs could be greater then 
0.1% of the BNL El4 budget, but are unlikely to be greater than 1%. 
be over 10%. 

Therefore, HRZB was chosen. 

Because of the 

24. Envirormental Ingact: 

This results in 

Clean up of residual grouKhrater contamination from any earlier leachate is addressed under a 

25. Conpliance: 

26. Uission Imct: 

Public concern and 

Failure to correct these problems will increase opsition, raise concern over the comnittment of 

It is unrealistic, however, to expect it will disappear canpletely. 

27. Mortgage Reduction: 

The likelihood of these greater costs is judged to 

After: 
Following canpletion of cleanup and closure, these facilities will no longer be sources of soil and groundwater 
pollution. 

Therefore, MRZD was chosen. 
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28. Social/Cultural/Economic Inpacts: 
Before ( l ike l ihood methodology - P/T):P 
Publ ic concern, fear and anger has already surfaced i n  regard t o  the grovdvater  contamination t o  which these 
f a c i l i t i e s  contr ikr te.  
c m i t t m e n t  o f  DOE and BNL t o  protect the environment, aggregate soc ia l  d isrupt ion i n  the comnunity and economic loss 
such as decreases i n  r e a l  estate value. 

Therefore, SOlA was chosen. 

During: 
The remedial act ion is, a t  Least i n i t i a l l y ,  not expected t o  m i t i ga te  soc ia l  and economic impacts. The poss ib i l i t y  
t ha t  increased ef for ts  a t  involv ing the comnunity during the cleanup process might leas t o  a gfreater public 
uderstanding.of tghe problem and a reduction in  the level  o f  fear and outrage was considered. 
l i ke ly ,  however, that the a c t i v i t y  of the cleanup e f f o r t  may increase the v i s i b i l i t y  of  the problem and even increase 
the socio-economic inpact i n  the short term. No decrease i n  level  o f  damage o r  l i ke l i hood  was therefore assigned. 

Fai lure t o  correct these problems w i l l  increase these problem, ra ise concern over the 

It appears more 

Therefore, SOlA was chosen. 

After:  
Following completion of remedial action and closure, publ ic confidence should increase over t i m e  and social and 
economic damage be mitigated. I t  i s  unreal ist ic,  however, t o  expect i t  w i l l  disappear completely. 

Therefore, S02C was chosen. 

29. Puantat.ive Data: NO 
30. Assessment Status Comnents 

31. Other S i te  Appraisal Issue: NO 
32. S i t e  Issue Comnents: 

33. S i t e  Issue Contact......: 
34. S i t e  Issue Contact Phone: 

Resource Data Section 
35. F u d i n s  Case...............: 1 . Funded 
36. 
37. 
38. 

39. 

- 
B 8 R Code.................: EX2010304 or Allocable Cost Pool: 
Project  L i fecyc le Cost (SKI: 0.0 
Hin. Safe Cost Percentage..: 0 38.1 Annual Cost Savings (SK): 0 

FY OE CE GPP L I P  TOTAL S&H X 40. FED FTE CONTR FTE - - - - -_ -  - - _ _ _ _ _ _ _  ---- --------- - - - - - - - - -  _ _ _ _ - - _ - _  - - - - _ _ _ - _  - - - - _ - _ _ _  _ _ _ - -  
1996 3,810.0 0.0 0.0 0.0 3,810.0 0 
1997 10,446.0 . 0.0 0.0 0.0 10,446.0 0 
1998 776.0 0.0 0.0 0.0 776.0 0 
1999 416.0 0.0 0.0 0.0 416.0 0 
2000 494.0 0.0 0.0 0.0 494.0 0 
2001 298.0 0.0 0.0 0.0 298.0 0 
2002 216.0 0.0 0.0 0.0 216.0 0 

41. Project  Star t  Year: 42. Expected Year of  C q l e t i o n :  

45. S&H A c t i v i t y  Type: 4 - [Unknounl 
46. Safety 8 Health Narrative 

47. General Comnents 

0.00 0.00 
0.00 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
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RDS Identification Section 
1. Facil Code: BNL - BROOKHAVEN NATIONAL LABORATORY 

RDS Nuher: R9620013 
3. Location .............. : NY 
4. RDS Title ...... '.: .... : UJ I Groundwater Removal Action 
5. EM Off icel. ......... .: 40 
6. EM ADS N-r........: CH 2321 
7. WBS Code, ............ : 

11. Dependent RDS Nuhers: 
12. Safety 8 Health Act.?: NO 
13. A-106 Activit y?...... : NO 

Voided RDS?..........: NO 

8. Reference RDS Nuher.: 
9. Ops Project Manager..: Michael Ferrigan 
10. Ops Office Phone.....: 708-252-2570 

14. RDS S m r y  Description 
Contaminanted 'growl water plunes from the F o m r  Landfill, 'TurrentL1 Landfill and the Hazardous Uaste Management 
Facility. These are combined because they have similar contaminants and thev are to SUM degree caningled. The 
proposed treatment (pap-and-treat) would address contaminants from The Curkent Landfill and the HWF. It is planned 
to treat the plune from the Former Landfill by natural attinuation since the levels are low (6-7 ppb of VOCs). The 
Former Landfill operated fran 1947 to 1966, the 11Current41 Landfill from 1967 to 1990. 
have been capped before 1998.. Animal Pits and Glass Holes, expected to be removed before 1998, may have contributed to 
this plune also. The H W F  remains in operation. Contaminants exceeding MCLs in the plune are PCE, TCE, TCA, carbon 
tetrachloride, chloroethane, l,l-DCA, vinyl chloride, tritiun, and Sr-90 (RI, p.ES18-25 and 4-70). Tritiun levels are 
below MCLs at the site boundary and Sr-90 is not detected. Groundwater modeling indicates that Sr-90 will not reach 
the site bowdary. 
served by private wells, at concentrations above MCL, but believed to be at depths below the private wells. VOCs were 
found in a fcw domestic wells, but the Suffolk Cwnty Department of Health has stated its belief that this 
contamination is from a nearby industrial site, not from BNL. DOE initiated an offer to provide public water to the 
area. 
will operate for an estimated 7 years. 
[Refs: Draft Remedial Investigation/Risk Assessment Report Operable Unit I/VI, 21 Sep 95, CDM; Draft EE/CA, Vol.  1, 10 
Feb 95, CDMl . 

Both landfills are expected to 

Volatile organic solvents, however, are south of the site boundary, below a residential area 

Grodwater monitoring and a pup-and-treat system is being planned for inplementation in 1997 or 1998 and 

RDS Evaluation Section 

15. Category Be Du Af Be Du Af _-______--__.____-_-------------- --  - _  _ _  _ _  _ _  _ _  
Public Safety & Health PS 2C 30 20 M L L 
Site Personnel Safety & Health SP 4D 3C 4D L L L 
Envirormental Protection EN 2 A 2 A 3 C  H H L 
Cmpl iance CO 1A 4D H L 
Mission Inpact MI 1B 2C H M 
Mortgage Reduction HR 28 2D M L 
Social/Cultural/Economical SO 2A 2A 2C H H M 

16. Assessed By: S.C. Morris 
18. Assessment Completed: NO 
20. Standard Assunptions Exceptions/Additions: 

17. Date Assessed: 02/16/1996 
19. Site Priority: 0.0 

Assune the Landfills are capped and removal of contamination in the animal pits and glass holes is well underway. 

21. Evaluation Scenario: 
Bcf ore: 
Homes in the residential area potentially impacted with the contaminated groundwater plune are provided prrblic water 
(this has already begun), but no remedial action is taken to reduce contamination in the plune itself. 
health effects are expected, since no one is presuned to be exposed to the groduater. Uithout further monitoring, 
however, it m y  be possible that, either currenly or at some time in the future, the contaminated plune intersects 
some hanes with private wells. 

No public 

During: 
Ass= a purp-and-treat system is in operation on-site to reduce the level of contamination and to provide hyraulic 
control of the identificed contaminated plunes. The p l w  from the Former landfill will continue to be treated with 
natural attinuation. 
water would be mitored. Operators may be exposed to contaminated water during an accidental release. 
workers in nearby areas may be exposed to airborne concentrations of solvents and tritiun that are well below State 
standards. 

Groundwater monitoring wells will be operated on- and off-site. In addition, domestic well 
On-site 

After: 
Assune a pnp-and-treat system is operated on-site. 
and will reduce the existing levels of contamination on site. Natural attenuation and decay will be used as part of 
the treatment process to restore groundwater to below MCLs. On-site institutional controls will prevent installation 
of slpply wells or other w i n g  wells that cwld interfere with cleanup. 

The system will prevent contaminated water on site fran spreading 

22. Public Safety and Health: 
Before (likelihood methodology - P/T):T; 
Groundwater modeling indicates water contaminated above MCLs has migrated off-site to the south under a residential 
area partially served by domestic wells. Although modeling indicates that the contaminated groundwater is below the 
level of domestic wells and measurements in a large nuher of domestic wells indicate they are not impacted by the BWL 
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contaminated plune, there i s  w e r t a i n t y  i n  the modeling, the plunes are not carpletely characterized, especially 
o f f - s i t e ,  and there may be unident i f ied or fu ture dmes t i c  wel ls t h a t  are deep. The exact depth o f  a l l  the domestic 
wells i s  not  knom. Estimate that i f  no cleanup ac t i on  i s  taken, groundwater on-si te that  i s  contaminated in higher 
concentrations than thatsnow of f -s i te ,  could in tersect  domestic well:; w i th in  the next 10 years. This i s  possible, wen 
though public water i s  being provide$ because (1) some people my not accept the o f fe r  of  publ ic  water or; (2) due t o  
the uncertainty o f  the characterization of  the groudwater plune over the next 10 years, wells outside the area 
provided publ ic  water might be affected. Since over the next year there w i l l  be intensive measurements made o f  
household water, monitoring of test  wells, etc., i t  i s  u n l i k e l y  that  there w i l l  be exposures within the year. Thus a I 

l i ke t i hood  based on timing of greater than 1 year but less than 10 years was assigned. 
however. Given an exposure above MCLs, i t  i s  s t i l l  un l i ke l y  tha t  adverse ef fects would occur because of  conservatism 
hilt i n t o  the MCLs. 
the population was judged to  be between greater than 1% (equivalent t o  10-100 years on the RDS l i ke l i hood  scale). 
Since hooking up t o  publ ic water does not require that  domestic well:; be capped, contaminated ground water could s t i l l  
be used f o r  i r r i g a t i o n  or f i l l i n g  swimning pools. Sunning the two t ime  equivalents ( 4 0  years and 10-100 years) 
resu l t s  in a d i m  likelihood. The Inpact level  i s  PS2 because o f f - s i t e  concentrations are above MCLs. PSI  was 
considered with a low likelihood, and PS3 was considered wi th  a high l ikelihood. These a l l  resu l ted in  the same 
d i m  r i s k .  level. 

Therefore, PS2C was chosen. 

During: 
I-lementing and operating the monitoring and punp and t rea t  operations resul ts  in l i t t l e  r i s k  t o  the public. Most of 
the operation i s  on-site. Construction and operati,on of  monitoring wel ls  i n  o r  near the res ident ia l  area may pose a 
s l i g h t  hazard f o r  injury (e.g., t r a f f i c  accident, ch i ldren trespassing on construction s i te) .  Exposure t o  the public 
o f  thy off-gases from the pnp and t reat  operation are expected t o  be wel l  below New York State standards. 
a c t i v i t y  i s  expected to  las t  7 years; a p robab i l i t y  o f  occurence o f  'I% per year resul ts  i n  about a 7x probabi l i ty  of 
an occurance, 

Therefore, PS3D was chosen. 

After:T. 
be i n  place, fur ther  contributions t o  o f f - s i t e  contaminated water w i l l  be stopped or .substant ia l ly  reduced so the 
l i ke l i hood  of  exposure i s  less. 
heal th e f fec ts  given exposure remains the same with the sun resu l t i ng  in  a low l ikelihood, y ie ld ing  a low r isk.  

L ikel ihood i s  only one aspect 

The probabi l i ty  o f  an adverse heal th inpact given an exposure in dr inking water and the s ize of  

I 

The 

Ue would estimate i t  t o  be a h  lower than that. 

Thp rat ionale i s  the same as in  the %eforeaa case, except tha t  s ince a punp and t rea t  system i s  assuned t o  

The t i m e  t o  exposure was judged t o  be greater (1-100 years). L ikel ihood of adverse 

I 

Therefore, PS2D was chosen. 

23. S i t e  Personnel Safety and Health: 
Before ( l i ke l i hood  methodology - P/T):P. 
The contaminated groundwater p l w s  current ly do not inpact the safety  or health of  s i t e  personnel. 

Therefore $P4D was chosen. 

During: . 
During operation o f  the cleanlp, s i t e  personnel are exposed t o  airborne levels o f  v o l a t i l e  organi ts and triti.m 
removedtin a punp-and-treat system. These are designed t o  be below blew York State standards and w i l l  usually be w e l l  
below those Standards. This f o r  two reasons: (1) the design o f  the technology i s  based on the most str ingent 
contaminant. ' I f  that contament meets emission standards, a l l  others are below emission standards. For exanple, 
estimates o f  trichloroethene emissions are 1% of allowable, estimates o f  l, l , l-tr ichloroethane emissions are 0.003% o f  
allowable. (2) The emissions estimates are,based on the highest known concentrations in  the groundwater. During most 
of the expected 7-yew period of  ooperation, .the system w i l l  be punping ground water that  has lower concentrations 
than the m a x i m .  
mu l t i p le  conpounds, ca-bind with emissions fran other sources (e.g., passing vehickes) may increase exposures. 
workers errployed on the pyp-and-treat system may be exposed t o  contaminated water during accidents (e.g., pipe 
rapture). 
than lO%/y. 

It i s  possible that during inversion conditions higher concentrations may occur or that a mix of 
The 

Exposures are expected t o  be no more than marginal and the l ike l ihood of  occurance i s  estimated to  be less 

Therefore SP3C was chosen. 

A f t e r  :P. 
Same as ulBefore.ul 

Therefore SP4D was chosen. 

24. E n v i r m t a l  Inuact: 
Before ( l i ke l i hood  methodology - P/T):P. 
The groundwater e n v i r m n t  i s  contaminated (probabi l i ty=l)  a t  h igh leve ls  on s i t e  and a t  lower leve ls  of f -s i te .  
e f f e c t  i s  confined t o  a l i m i t e d  area (perhaps 100 acres) and i s  estimated t o  take 7 years t o  reverse. This corresponds 
t o  sgsignificant damageU in the HEM inpact categories. 

Therefore EN2A was chosen. 

The 

During: , 
During cleanup, the condition of the envirorment w i l l  improve over time, but, a t  least in  the ear ly  stage of  cleanlp, 
w i l l  liemain a t  n EN2 level. 

Therefore, EN2A was chosen. 

, 
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After: 
After pmp and treat, concentrations will be substantially reduced on site, but residual cmtamination in the water 
will remain. Natural attinuation, however, is considered as part of the clean-up process and will bring the 
contamination down to a level with less than 10% likelihood of even a minor level of damage. 

Therefore, EN3C was chosen. 

Before (Likelihood methodology - P/T):P. 
Groundwater is contaminanted above MCLs. 
completing this cleanup would place BNL in violation of the carpliance agreement among DOE, EPA and New York State 
(probabi 1 i ty=lOO%). 

25. Compliance: 

This is in violation of state and Federal codes and regulation. Not 

Therefore COlA was chosen. 

After: 
The clean- i s  designed to satisfy the parties to the conpliance agreement. 
in cqlience, although groundwater will not be brought below M C L s  in all locations at the end of the 7 year 
purp-and-treat system but will depend on natural attinuation and decay to eventually meet MCLs.  

Therefore, C04D was chosen. 

Before (likelihood methodology - P/T)iT. 
The public controversy over the off-site grwdwater plune has led to a level of public outrage that threatens major 
missions of the laboratory, e.g., reactor operations. Moreover, a $1 billion lawsuit has been served on the 
laboratory. Uhile it is unlikely that this could threaten a major mission within a year, the threat seem quite real 
over a 2-10 year time frame. 

Therefore, MI18 was chosen. 

After: 
After cleanup, the threat of mission impact may decrease, but the residual threat is unlikely to go auay. 
year time frame is estimated as the likelihood. 

Once acconplished, the facility should be 

26. Mission Inpact: 

A 10-100 

Therefore, HI2C was chosen. 

Before (likelihood methodology - P/T):P. 
partically served with domestic wells. 
to haws in the imnediate area. Uere the p l w  allowed to further disperse into a larger area down-gradient that is 
also served by domestic wells an equal or larger cost could be incurred. The pnp-and-treat system will prevent the 
continued flow of highly contaminated groundwater beyond the site boundary. Failure to conplete the cleanup would 
also subject the laboratory to fines, penalties and law suits (a $1 billion lawsuit has already been filed). 

27. Uortgape Reduction: 

A contaminated groundwater plune with concentrations above MCLs has migrated off-site into a residential area 
DOE has already ccmnitted to a cost of over f900,OOO. to provide plblic water 

Therefore, HR2B uas chosen. 

After: 
Following completion of the cleanup, -groundwater will still exceed HCLs in some locations, especially on-site, but the 
extent and nature of contamination will be rmch better characterized, eliminating - -  or at least minimizing - -  the 
need for additional hook-ups to public water. 

Therefore, MR20 was chosen. 

Before (likelihood methodology - P/T):P. 
Public awareness of groundwater contamination off-site and underlying a residential area with h s t i c  wells raised 
considerable social impact through fear and outrage in the comnnity. 
public outcry, extending to concers abou: BNL going well beyond the realm of the groudwater contamination, 
by regional TV reports and local and national news coverage. 
form. 
contamination were probably contaminated by an industrial source and not BNL, DOE has offered to provide public water 
supply t o  the areas inpacted as a precaution. 
t o  drink their well water and going to more expensive substitutes. 
of economic value of their homes. 
as the actual contamination. 
disruption and probably involves economic loss. 

28. Social/Cultural/Economic Inuacts: 

This served as an ignition for a broader 
spurred 

The groundwater is a focal point because it provides a 

This has actually increased fear in the comnnity. People are afraid 
Many residents have expressed concern about loss 

Although groudwater modeling indicates domestic wells are unlikely to be affected and that wells showing 

The existing climate of fear and outrage probably feeds the economic damage as much 
This impact is not a irrevocable loss of social value in the camunity. It is a social 

It is clearly occuring and is therefore assigned a probability of 1. 

Therefore, SO2A was chosen. 

During: 
Action to clean up the contamination is, at least initially, not expected to mitigate the social and economic impacts. 
The possibility that increased efforts at involving the comnrnity during the cleanup process might lead to a greater 
public mderstanding of the problem and a reduction in the level of fear and outrage was considered. It appears more 
Likely, however, that the activity of the cleanup effort may increase the visibility of the problem and even increase 
the socio-economic impact. No decrease in the probability was therefore assigned. 
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Therefore, S O U  nas chosen. 

After: 
Following a successful c lean up, including inproved publ ic  involvement in  the process, as wel l  as the passage of time, 
one nould a decrease i n  the leve l  of  s o c i o - e c m i c  impact. This may be wishful thinking. 
a s s i g m t  o f  socio-economic impact in the nearby comunity i s  switched t o  other cleanup projects. 
reasonable t o  decrease the expected probabi l i ty  level  of  t h i s  inpact t o  medium. 

Therefore, SO2C was chosen. 

I t  may also be that the 
I t  seem 

29. Puantative Data: Y E S  
30. Assessment Status Ccnnnents 

31. Other S i t e  Appraisal Issue: NO 
32. Si te  Issue Comnents: 

33. Si te  Issue Contact......: 
34. Si te  Issue Contact Phone: 

Resource Data Section 
35. Fvlding Case...............: 1 . Funded 
36. 8 & R Code ................. : EX2010304 or Allocable Cost Pool: 
37. Project L i fecyc le Cost (SK): 0.0 
38. nin. Safe Cost Percentage..: 0 38.1 AMUaL Cost Savings (SK): 0 

39. FY E. CE GPP LIP TOTAL S&H X _-_-  - - _ _ _ _ _ - -  - - - - - -__-  -___ - - -_ -  _ _ _ - _ _ - _ _  - - - - -_-__ _ _ - - _  
1996 2,432.0 0.0 0.0 0.0 2,432.0 0 
1997 669.0 0.0 0.0 0.0 669.0 0 
1998 639.0 0.0 0.0 0.0 639.0 0 
1999 679.0 0.0 0.0 0.0 679.0 0 
2000 728.0 0.0 0.0 0.0 728.0 0 
2001 756.0 0.0 0.0 0.0 756.0 0 
ZOO2 783.0 0.0 0.0 . 0.0 783.0 0 

41. Project Star t  Year: 42. Expected Year of C q l e t i o n :  

RDS Safety and Health Section 
43. Functional Area Breakdown: 

'FA.SA Pct Functional Area/Sub-Area T i t l e  __- -_  _ _ _  ___- - - - -_ -__- -_______- - - -_ -__-  

45. S&H A c t i v i t y  Type: 4 - [Unknown1 
46. Safety & Health Narrat ive 

47. General C m n t s  

40.  FED FTE CONTR FTE 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - - - - - -  - - - - -_---  
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PATI WAY 
FACTOR (1'17) 

RECEPTOR 
FACTOR (RI;? 

SURFACE WATERlSEDIMENT 

I I  

Evidenl - Analyiical data or observable o en i, - Possibility for coiitaiiiiaation 
evidciice that concaminatinn in ihe niedia 0 niedia to niove away froni the 

source, or itil'oriiiatiun is noi sul'ficicnt to i s  iiioving away froni tlie source or i s  
prcseiit at, i s  nioviiig towards. or has iiiake a dcteniiiniition of Evidcst or 
nioved to a poiiit of exposure Confincd or physical controls) 

Brief Rationale for Selection: 

Confined - Inforiiiaiion iiidicates a low 
potential fur concaniiirant niigraiioii froiii 
to a I)t iteiit ial p o i o  ol' expisure (could be 
due to presence o f  geological structures 

(Placs ilii "X" i1o.i to IIIIC 

Iwlow) 

Evitlalt - 
patetitint / 
Culllillcd - 

liavc Limited - Little or no potential'for (I'lilce all "X" rlsxl 11) 11116 

below) 

ldeiitincd - 
receptors IO have access to surface water 
or sedinicnt 

Itieiilified - Receptors identified that 
have access io surface water or scdinicni 

Potential -I/ Brief Raiionaie for Seleciioii: 

- .d ....... I 

Surfiice Watcr/Scditncnl Ca~cgory: 
(I IIgUhtrdiudl.uw) 



cn 
w 

SURFACE WATEREEDIMENT 

I S O U R C E  €&LARD 
FACTOR (SHF9 Coiilaniinant Max. Concenlralion 

( p g A  - SW; mglkg - sedindni) 
Standard I (pg/l - SW; niglkg - sedinieni) I Ratio' 

Evident - hndlyiical dala or  observable olenli - Possibility for coiiianiiiialiun 
evidence tlut cuntamination in the tnedii L-7 C lliedkd IO n\OVt: DWdy frUW tbr: 

source, or iaforiiiaiion is no1 sul'l'iciciit io is itioviiig away froiii ilie source or is  
present al, is iiioviiig lowards, o r  Itas iiiakr a deiertninaiios of Bvideiit o r  
nioved io a puini uf exposure Confined or  physical conlrcrls) 

Brief Rationals for Seleciion: 

Confined - Inforiiiaiioii indicaies a low 
potaithl for coiilaniitiini inignition friiiii 
to a poieiitial point txiiosure (cttuld lit: 
due IU presence of geological slmciures 

(Placs ail "X" iisai IO w s  
bclnw) 

Evitlcut - 
Puleiilial - 

' 

Cullfillcd - 

RECEPTOR 
FACTOR (RF) 

have Limited - Liiile or  no poieniial lbr (Place an "X" Ilex1 Ill IIllr: 
receptors io havc access io surface wilier 
or ssdinieni 

below) 

Ideiitificd I 

P o l e l l l l a l ~  

Identified - Recepiors idcniikd Ilia1 
Iiave access io surfacc waier or sediment 

Urirf Raiioiiule for Seleciion: 



W 

. .. 



7 z  GROUNDWATER 

SOURCE HAZARD Conlaminant Max. Concentration ( p g a )  Standard (pg/l) Ratio' 

3 9 Y o  I kt9 2% 
FACTOR (SHF') 

MQM4Qb?& 

below) 

SigllifiCJll~ (TcIIPI > 11x1) 
- 
h odur t ('~iiiiil = 2 - I I H I )  0 
Miniiiial (Toial < 2) - 

(Place an 'X" IldXl 111 I)IIU 

below) 

Evident - 
poienrial for conianiiiiani niigraiion from 

siruciures or physical coniriils) 

PATI W A Y  
evidencc iliai cciiivaininaiion is niiiving 

nioviiig iowrrds, ur lias iiioved io a poiiii 
of exposure Confiiicd 

FACTOR (PI9 
nuke a deicriiiitniioli of Bvidclii or 

KECEYrOR 
FACTOR (RF) have access iii groundwaier as a drinking ac o groiiiidwaier as a drinking waier receptors io I w e  access io groundwaier hcluw) 

Identified - Recepiorr ideiiiitied iliai 

water supply or other beneficial use 

I' tentiab: Poiciitial for recepiors io ~iave Limited - Liiile or  no poieniiul Tor (Place a11 "X" IlUXl Ill 11115 

Identified - 
Potenllal - 

as a drinking waier supply or oilier 
beneficial use 

L. 
supply or oilier beneficial use 

brief Hationale Ciir Se1eciion: mm* & 4 /L t&AL ' - 
n I  I /  / 

cLc//yHyccI /) w/J/ 1 VJl  ran c/t* Liiiiited - 
I 

Groundwater Category: 
(I Iiyhlhfcdiumlluw) 
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PATIIWAY 
FACTOR (PI3 4 

P 

I I I I 
(1) Haiiu y Mar. CuireiurriioiJSuiJard Total - 

IWCEPTOR 
FACTOR (RF') 

I'otentiat - Poicniiat To; rcccpiors to ~iavc 

supply or oilier beiicficial use 

Limited - Liiilc or  nu poicniial Tor 

as a drinking waicr supply or otlicr 

(Place an "X" iicxi 11) oiir 
hclow) a e c c ~ s  io groundwaier as B drinking walrr rcccpiors Io have acccss lo groundwricr 

. bcncficial usc 
waicr supply or oihcr bcncficial usc 

Groundwater Category: 
(I liyh/McdiurnlLuw) 



1'ATI (WAY 
I'ACTOIt (VI9 

I 

I~ECEPTOR 
FACTOR (RF) 



.-- 

SOURCE HAZARD 
FACTOR (SHF) 

PATI I WAY 
FACTOH (1'13 

SOIL 

I Contaminant I Max. Concentration (niplkg) I . Standard (niglkg) I Ratio' I 

Confined - Low piissibiliiy for 

to a point of exposure 
cciiituiiiinittion to bc present at or niigriitc 

Evideiit - Aiiitlytical data or obscrvulilc 
cvidsncc tliut coiituiiiiiiution is nioving 

iiitiving towards, o r  has nioved tu u point 
of cxpiisurc Confined 

iiwily t'roiii ilic source or is present at. i s .  ' 

tiiakc a dcteriii i i i ihi ut' Evidciit or 

(Place all "X" llexl Ill OIIC 

tlCll1W) 

Evidoit - 
6 ~'OtclItiPl- 

Brief Rationale for Selection: h.4 1 4 * 

RECEPTOR 
F~~~~ (RF) 

Identified - Receptors idciitilicd that to Iiavc Limited - Littie or no potential for 
receptors to have access to contaiiiinated 
soil , 

(Place Ull "X" IlUXl Ill OllC 
below) tiavc access io contnniinatcd soil 

- I......." 
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I 

GROUNDWATER 

SOURCE HAZARD 
FACTOR (SHF) 

(Place an "X" ne.u Ill IlllS 

helnw) 

SigniKcniil (Total > IIXJ) 
% 

PATIIWAY 
FACTOR (PI9 

I&CEIYrOR 
FACTOR (KF) 

I I I I 

(I) Haiiu h h .  Cuirriurilloi~SSuirlrrJ Told I 
tioti 

t i t  to 

Conflncd - Infiirniation indicates tl i i it  tlic 
pi)tential for cnntaiiiinant niigration froin 
the sourcz is liniiicd (due to geological 
siructiires or physical controls) tiiciviiig towards. or has nioved to a poitit 

Conl'iiicd . 

(Place all "X" IIUXl  Ill IIIIU 
below) 

Evldcnl 3 

receptors to Iiave 
a drinking water receptors to have access lo groundwalcr hclow) 

Lhnitcd - Little ur no potential for (Place iin "X" I lCXt  to l111U 
Iiave access to groundwater as a driiikiiig 

as a drinking water supply or utlicr 
beneficial use ldclllincd - 

ldcnlilied - Receptors idelltilied IliiIt 

water supply or oilier beneficial use supply or oilier benelicial use 

Brief Haiioiiale fur Scleciioti: I'olellllul ,J 

Llllllled - 
.rC 

Groundwater Category: 
(I Il~hlMcJiumlLuw) 
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SOURCE HAZARD 
FACTOR (SHF) 

KECEVrOH 
FACTOR (HF') 

GROUNDWATER 

Evident - Analytical data or observable 

away froni the source or  is present at, is 

Possibility for c~~~itat i i i i~; i t i~)~i  

is not sufficient io 

Confined - Infornraiion iiidicates th;lt tlie 
poieniial for conmiillant niigration froiii 
h e  source is limited (due to geological 
structures or  physical controls) 

(Place an "X" IICXI IO OIIC 
helow) 

Evideiit - 
evideiicc that coiitaiiiiiutioil is iiioving 

iiioving towards, iir IUS iiioved to a twitit 
of cxposure 

Bricf Haiioiials fur Seleciioii: 

Coiiliiied 
I'utcIIIiPI - 

I I Cullnllctl - 
A- 

/ 

(Place an "X" l lCXl to 011C 

helow) 

Ideiitificd - 

I'olential - Potential for recepiors to have 
access to groundwater as a drinking water 
supply or  other baiielicial use 

Lhnile - Little or  no poteotial for 
tors to have acccss to groundwater 

as a drinking water supply ur other 
beneficial use 

0 Identified - Receptirr ideiiiilied tliat 
lravc acccss to gruundwater as a drinking 
water supply or other beneficial use 

Urief Haiioiiale for Seleciioii: 

Groundwater Category: 
(I IiihlMcJiumlLuw) 



a3 
N 

I 

SOIL 

Aoc 20 

Evidciil - Aliiilytical d;ita or observulile 
widelice that cotitsiiiiliatiiin is iiiiiviiig 
itwily froiii  lie source or is Iireseiit ai. i s  . ' 
tiiiiviiig towards. or h i i S  tiioved to a liuiiit 
o f  exposure Con fiiied 

Brief Raiiotrdle hir Selzclion: && lchn, D o l l , 1 * , 1 ~ ,  -fl- 

I'oleiillal - Possiliiliiy for cuiitaiiiitiittioii Confined - Low piissibility for (Place an "X" llSXl 11, OIIc 
Iielow) 

Evidcitl - 
I'olcritlal - 
collnttcd -- 

iii tlic iiiedia to niove ;iway froiii h e  
source. or i t i fcmiat i i i i i  is IIOI siil'l'icicnt IO 
iii;tke it  deteriiiiiiatioii of Evideiit ur 

c~i~i t i i~i i i t i i~~io~i  to be preseiit ill or iiiigriiie 
io a point exposure 

. .  

RECEPTOR 
FACTOR (RF) 

ldcntificd - Receptors identilied iliat 
have access to conraminaied soil 

(l'lace ill1 "X" Ilex1 IO one 
below) 

rclclllincd I 

Pottntial - Poiential Cor receptors io have 
access to coiiiaminaied soil 

Ltniited - Liiile or no potciiiial fnr 
receptors IO have access io contaniiniited 
soil . 

Polciilinl - - Dticf Ratioiidc liir Selection: 

LllllilCd - 1 
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Contaiiiinanl Mux. Conceiilralion (iiiglkg) Standard (tiiglkg) SOURCE HAZARD 
VACTOR (SHF') 

RdliO' 

' SOIL 

(I'litre ill1 "X" IlCM Ill IIIIr 
belllw) 

I I I 

I I I 
I I 
I I I 

PATI WAY 
I?ACTOR (1'kJ 

RECEPTOR 
FACTOR (RF) 

(Place all "X" I ICXI Ill I l l lC 

I~clow) 

Evidelll - 
I'utellliul - 
L'OlliillCd - 

Evideiil - Analyiical dars or obscrvii1)le 
rvidciice 11ia1 coiitaiiiitiation is tiioving 
awiiy I'rotii h e  source or  is Iiresetit 81, is .  

of rxpilsure Cotifinrd 

Brief Ratioiialr for Selection: 

hlenlial - Possibilily for cutltatiiilialioti 
in ilie niedia tu tiiove away froiii tile 
source, or iiiforiiiatioti is tiot sufficicnl to 
tiiakr il dctrruiiiiatioir of Evident or 

Confined - Low piiSSibilily for 
coiiliiiiiiiiiition IU be presctil at or iiiigriite 
lo a puitil of exposure 

nioviiig lowards. or hi ts  nioved 11) it pciiiit 

Identified - Receptors identitied that 
have access to contatninaled soil 

Potential - Potential for receptors io have 
access to contaminated soil 

Limited - Little or no potential for 
recqptors IO have access IO contaminated 
soil 

(Place ill1 "X" I l C X l  IO I1116 
below) 

Idetililied - 
Polclllial - h i d  kiiiotiiitc Tor Seleciioii: - 
LiIllitCd - -- 
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GROUNDWATER 

SOURCE HAZARD 
FACTOR (SHI;? , 

(Place a11 "X" IlSXl Ill lllll! 
llelllw) 

Slgiilficoiil (Toial > ItM)) - 
nlodcruic (miti = 2-iiw)) - 
Mliiliiinl (Total C 2) - 

T o l d  ill Il8IiU - hlar. culrtlllrrllolJSIaI*llrJ 

PATI WAY 
F A c r o R  (PI9 

Evldciil - Ailltlyiical daia or observahle 
evideiicc tliai ciiiiiaiiiiiiaiioii i s  iiiuviiig 
away froin the source or is  preseni ai. i s  
iiioviiig iiiwards, or Iias iiioved 111 a poiiii 
of exposure COllfillCd 

I'olentiol - Possibility for coiiiuiiiiiii~iioa 
iii i l ie niedia io niove away froni i l ie 
source. or iiiforiiiaiion i s  iioi sufficieiit Iu 
Iiiiikc a dcieriiiiiiatioii of  Evidciii or 

Confliicd - Inrcirniaiion liidicaies tliui the 
poieiiiial for contaniiiiani niigraiiun froin 
i l ie source i s  liniited (due io geological 
siruclures or pliysical coiiirols) 

(Place a n  "X" IIUXI IO I I I I ~  
below) 

EVidCllI - 
I ' o l c l l l l a l ~  - 

Urid  lkuiiii i i i lc for Seleciiuii: 
Conflilctl - 

I 

I&CEYTOH ldcntlfled - Recepiors identilied iliat 
Iiave access to groundwaier as a drinkiiig 
waier sul)ply or oilier beneficial use 

I'otciiM - I '( iteiiI i i i l  for receptors io l iave 
access io groundwater as a drinking waier 
supply or oilier beneficial use 

Ltrnited - Liiilc or no poieniisl fur 
recepiurs to l iavc access io groundwaier 
as a drinking waior supply or oilier 
beneficial usc 

(Place an "X" i ivxi  III oiic 
helow) 

Idciitlflcd - 
FACTOR (KF) 

Potcllliul -J 

Llllllled - 
Urief Itarioiiale for Seleciioii: 

4 

G - .  Groundwater Category: 
(I IlghlMediumlLuw) 
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u) 
w 

c- 

i -  

SOURCE HAZARD 
I~ACTOR (SHF) . 

SOIL 

I Conta i i i inanl  I Max. Concci i l ra l ion (iiig/kp) I Slandard (iiiglkg) I . Ratio' I 

I .  
Evidc i i t  - hii;ilyiical d;itr or obscrviilile 
evidciice tliiii c o n i i c i i i i i d l n  i s  i i i i iv i i iy 
itwiiy frciiii the source or is prereiit ut, is 
i i ioving towurds, or Iiiis iiiovcd III a p i i i i t  
ol' exposure ConTiiied 

Brier Ri i t i~) I i i ik  for Selcctiiin: 

l'olciill~il - Possibiliiy Tor cotiiriniiiutioii 
iii I I IC iiiediu to iiiovc ;iwily Trow the 
siiiirce. or iiirortiii itioii is 11111 sufficiciit t i )  
i i i i ikc :I dcteriiiiiinticiti of Evident o r  

Conflncd - Luw piissibility Tor 
coiitiiiiiiii:itioii tu be preseiit ut ur i i i iyriite 
to u point or exposure 

(Pl;1ce HI1 "X" Ilex1 111 l111c 

Ircli~w) 

EVidL'IIl - 
* 

r/ e ru tc l l t iu i  - 
COll~I lCd - 

RECEPTOR 
FACTOR (RF) 

(Place a11 "X" IldXt to lllle 
below) 

IdCtlllflCd - '. 

Identified - Receptors identified that 
Iiave ucccss to contutiiinatcd soil 

Potential - Poteiitial Tor receptors to have 
access to coiitarninated soil 

L ln i i l cd  - Lit t le o r  no poteiiiial Tor 
receptors to have access to cuntaniiiiated 
soil . 

Br ie f  I~ i t i o t i i i l c  ror Selection: Potciitial -dit $8 

~ ~ , I I ~ l e J  ?'S;J'~* ..I* t)C{ir '. - 
,: :.. . ',.I '8'. 1 , 
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W 
W 

SOURCE I w L A R D  
FACTOR (SHF) 

PATI I WAY 
FACTOR (PF) 

&CEPTOR 
FACTOR (RF) 

SURFACE WATER/SEDIMENT 

I I I I 

vid t - Aiialyiical dara or observable Polentidl - Possibility for coiilaiiiiiialioll 
in ilie iiiedia io niove away froiii the 
source, or iiil'urnraiiuii is noi sull'icicai io 
iiiakc a detertiiitiatioti of Evident or 

Confined - Inforiiutioii indicates a low 
potential for coiiianiiiiant iiiigriiiitiii from 
io a poteiiiial poiai of exlit)sure (could be 
due to presence of geological simuctures 

(Placc! a11 "X" 1 ~ x 1  i t 1  IIIIC 

bchiw) 

E v l h t  _* 

Potclllial - 
Cullnllcd - 

elice ilia1 ciintamitiaiion in the niedia 
is  moving away from the source or is 
presetit at, is  iiioviiig iowards. or has 
nioved to a point of exposure Confined z or physical controls) 

Q 
Brief Raliiilidk for Selection: BW~MM - /& .&/* .h iX/sLhVA;A A I L -  

Recepiors ideniified that Potential - Potential for receptors to have Liniited - Little ur no poteiiiial for (Place ill1 "X" llrxl to tlllc! 
bclow) to surface water or sediment access to surface water or sediment receptors io Iiave access to surfilce water 

or sediment 
ldeiilincd - 
Potential - Brief Ratioiiale fur Selection: 

Liiiiited - 



E 

100 

____- 



c- 

I 

SOIL 

i 

Ralio' I Coiilaiiiinaiit I Max. Coiiccnlrallon (iiiglkg) I Slaiidard (iiiglkg) I I 

T o l d  1 1 
P 
0 
I-' 

Evidcill - Aiiiilyiical diiia or obscrv:ilrle 
uvidciice thai  cotiiaiiiiiiihrn is iiiirviiig 0 inrdia III iiiovc iiwiiy fruiti ilie 
itwily I'rotii ilie source or  is Irreseiii ai. is . ' source, o r  itiri)riiiiiiiw is 1101 sull'icicni io 
iiitiviiig towards. o r  h i i s  iiioved IO P poiill illitkc P deieriiiiiiaiiirii of Evidctii o r  
llf expllsure Con h i e d  

Brief Riiiioiiak for Sclcciion: 

I'otctil - Possil)iliiy for coiiianiiiiaiioti Confined - Low possibility for (I'lace 'nil "X" I l 6 X l  Il l  Illld 

I~cliiw) 

Evldclll - 
e rutclltiui - 

Collnllcd - 

c[liiiitiiiiiiiliil)ii IU be presctii iii or iiiigriiie 
io il point or exposure 

RECEPTOR 
FACTOR (RF) 

Idcntlflcd - Recepiors ideniificd iha i  
Iiavc access io coiiiatiiinated soil 

io ltave Llnillcd - Liiilc or no poietiiial for 
rccrpiors to have access io coniaiiiinnied 
soil ' 

(I'lace ail "X" Ilex1 Ill 0116 
below) 



C' . 
(""" 

GROUNDWATER 

SOURCE HAZARD 
FACTOR (SHF) 

I I I I I 

Slgiiifieuiil (Total > IMJ) 

Miniiiial (Total C '2) - 

~~~~~~ ~~~ ~~ 

5 3  (I) Haiiu u h h .  CulrsnIraliMPjunlrrd Total 

viclcnl Aiiitlytical data or observable 
evid e i l iai  ciiiiiaiiiiiiaiioii is moving iii ihe niedia io niuve away from ilie poieniial for ccintaniiiwiit iiiigration froin below) 
away f r w i  the source or i s  present at. i s  
iiioviiig towards, or lias iiiiivcd io a Iioiiii 
of exposure 

I'ulenliul - Possibiliiy for coiitaniiniiiiiiii 

source, or information i s  not sufficient io 
iiiitke a dcicriiiitntinn of Bvidcni or 
Coiifiiicd 

Cunflncd - Iii~orniution iiidicates ilia1 llie 

ilie source i s  liniilcd (due to geological 
siruciures or pliysical controls) 

(Place an "X"  l ieat to w e  

Evidciit -- Q PATIIWAY 
I~ACTOH (PI3 

IUCEPTOR 
FACTOR (HF) 

I'ulclllial - 
Confined 

DricC Haiioiiale for Selection: b# M a r  

(Place an 'X" i iexi iii oiie 
below) 

teiitia Poieniial for receptors III have 
io grouiidwalrr as a drinking waler 

Limited - L i i i l e  or no puiential fur 

US a drinking waier supply or oilier 
beiieficial use 

receptors lo have access to groundwalrr 
supply or oilier beneficial usc 
a~ 

ldclllificd - 
0 Identified - Receptors identilied that . 

have access lo groundwater as a driiikiiig 
waier supply or oihrr beneficial use 

Drier Hationale for Selection: M N N ~  CMp c 6 ~~k f / c / . r / \ c  - Polclllial - / 
/ I I / 1 duuun/lc-/ /VfIT&f-- w - Lillliled - 

I I 

Groundwater Category: 
(1 IighlMcdiuinlLuw) 
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SOURCE HAZARD 
FACTOR (SHF) 

Contaminant Max. Concentration (pgU) Standard (pg/l) I Ratio' I icls @cse y Jhuq I, 

PATIIWAY 
1"ACTOH (PI3 

I&CEYTOH 
FACTOR (RF) 

I I I 
(1) H a w  y htrr. CuireiuniidSunJard Total o*> 

idwt Analyiical daia or obscrvablc 
cvidc *e iliai coiwiiinaiioii is moving in ihc nicdia io niovc away froni ihc poicniial for contaniitiatii niigration frotii below) 

ay froiii ihc source or is prcseni ai, is 
iiitiving iowards. o r  has  tiiovcd io a Iwiiii 
of cxposurc 

Potential - Possibiliiy for coiiianiinaiion 

source, or inforiiiaiioii is not sufficicni io 
tiiikc a dcicrininatioii of Bvidctii IN 
Coil fitted 

Confined - Iiifiirniaiion indicates iliai ilic 

ilic source is liniiicd (due io geological 
strueitires or physical conirols) 

(Placc an "X" iicxi III OIIU 

c( Evidctit - 
Q 

I'oteiiliu 

supply or oilier beneficial usc 

Poicniial for rcccpiors io Iiavc 
io groundwater as a drinking water 

Lbnited - Liiilc or  no potential for 
recepiors to have aeccss io groundwaicr 
as a drinking water supply or oilier 

(i'lacc ;in "X" ticxi iii OIIU 

bclow) 0- Identified - Rcccpiors idciiiificd iliai 
have access io groundwater as a driiiking 
waier supply or other beneficial use 

beneficial use IdCllIifiCd - 
Brief Kaiionalc fiir Scleciioti: ,/h* k 4 2  eJ & Lu/d.hc POlClllbdl -v 

d . / /!dm /fMnm.L4 n uo /<. / V J C C G / J  J & Liiiiited - 
I 

Groundwater Category: 
(I Iiph/Mc~JiumlLuwJ 
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SOURCE HAZARD 
FACTOR (SHF) 

G HOUNDWAT~K 

I Conlaminan! ~ Max. Concenlrition (pgU)  Standard (pgll) I Ratio' I 

I I I I 

I I I 
I I I I 

(Placc all "X" Iieht It ,  ollc 
Ilrlllw) 

Significant (Total > IlHl) 
- 
hlodcrutc (*I'iii;il = ?-IiW)) 
- 
Miiiliiial (Toial c 2) - 

i 

PATI WAY 
FACTOR (Pb3 

Evident - Andiyiical daia or observable 
evidrncc that contaniinaiioii is moving 
away frutii tlie source or is prrsrni at. is 
iiioving towards, or has nioved to a point 
of exposure Confined 

Potenlid - Possibility for conlaniinaiion 
in ilic niedia io niove away froin the 
source, or inforination is not sufficieni to 
makc a deicrniiiiaiioii of Evident or 

Confined - Intiimlaiion indicates that ilic 
potential for contaniinani niigraiion froin 
ihe source is liniitrd (due io geological 
simctures or physical controls) 

(Place an "X" neat I I I  ollc 
below) 

Evident - 
I'ulclltial - 

Dricf Hatioiiale for Sclrctioii: 
Confined - 

HECHVrOR Identified Rrcrpiors idrniifird ilia1 I'utential - Potential for recepiors ti)  have Limited - Liitlc or no potential for (I'lacc un "X" iicxi io iiiic 

FACTOR (RF) have access io groundwater as a drinking 
water supply or other beneficial use 

access io groundwater as a drinking wairr 
supply or oilier brnelicial use 

recepiors io have access io groundwaicr 
as a drinking waier supply or oilier 
brnefi$al use Identified - 

I'uleiiliul - 

iielow) 

Drier Haiiotialr for Srlection: 

Liiiiited - 

Groundwater Category: 
(I lifihlhicdiumlluw) 
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FACTOIL ( S W )  

I I I 

I I 

P 
0 u) 

I 
Ipotciitlal - Potenliiil for receptors to ~ i a v e  

supply ur oilier beneficial use 

~ ~ i i ~ t c d  - L i l i le  ur nu potential rur 
receptors IU liavc access to yroundwaler 
as u drinking wakr supply or ullier 
benefiFial usc 

(Place :in "X" ticat III IIIIC 

below) 
Receptors ideiiiilied iliiil 
11) gruundwaier as a drinking access io grouiidwaler as a drinking water 

I d c l l l l r l c d ~  
water supply ur ollier beneficial use 

l'OlC1IIIU1 - Urief Itatiuiialc Ibr Sclcctiuti: 
la,&\$ &&Vi A;-< bJ4b-U .e- t . r g 1 q 4 h t -  

+lJrWu1.rHi* ..Y,l3. Llitilted - < ,  

Groundwater Calcgory: 
(Ill;hlMrdIum/Luw) ' 
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