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PREFACE 
TO 

THE DEPARTMENT OF ENERGY 
ENVIRONMENTAL SURVEY 

PRELIMINARY SUMMARY REPORT 
OF THE 

DEFENSE PRO DUCTION FACILITIES 

This report contains the preliminary summary results of the Environmental Surveys 
conducted a t  the Department of Energy (DOE) facilities associated with tne 
Department's defense production mission. The Survey is being conducted by D-OE's 
Office of Environment, Safety and Health. 

This Preliminary Summary Report encompasses the preliminary findings of a portion 
of the larger, comprehensive DOE Environmental Survey. The DOE Environmental 
Survey is one of a series of initiatives announced on September 18, 1985, by 
Secretary John 5. Herrington, to strengthen the environmental, safety and health 
programs and activities within DOE. The purpose of the Environmental Survey IS to 
identify, via a "no fault" baseline inventory of all the Department's major operating 
facilities, environmental problems and areas of environmental risk. The identified 
problem areas will be prioritized on a Department-wide basis in order of 
importance in 1989. 

This Preliminary Summary Report incorporates the results of the risk-based ran king 
of the environmental problems identified by the Environmental Survey and the 
integration of environmental degradation concerns. In addition, regulatory 
compliance issues associated with the problems included in this report are also 
discussed. 

The problems and rankings within this report are subject to modification based on 
the results of site technical accuracy reviews and the sampling and analysis phase of 
the Survey. The modified findings and the addition of the problems identified a t  
COE's non-defenselrelated facilities will be incorporated into the Environmental 
Survey Summary Report. The Summary Report will serve as an internal 
management tool for the Department's management in meeting the Department's 
environmental objectives. 

September 1988 
Washington, D.C. 
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EXECUTIVE SUMMARY 

Introduction 

This report contains the preliminary summary results of the Environmental Survey 
conducted a t  the Department of Energy (DOE) sites associated with the 
Department's defense production mission. The final product of the Survey will be 
the Environmental Survey Summary Report that is scheduled for completion during 
the fall of 1989. The Survey is being conducted by DOE'S Office of Environment, 
Safety and Health (ES&H) to identify and rank environmental problems and areas of 
environmental risk a t  DOE's major operating facilities. 

0 

This report is intended to provide preliminary information as to the relative ranking 
of the findings from the Environmental Surwey a t  16 sites involved in DOE's defense 
production mission based on potential impacts to public health and the 
environment. it also serves as a test of the ranking system that was designed as part 
of the Survey program and will be formally applied to all Survey findings when the 
final Survey report is  written. While the results are not final, due to the absence of 
sampling and analysis input, they do provide DOE managers with useful preliminary 
information for use in long-range planning activities for environmental cleanup and 
improvements in pollution abatement capabilities. 

Rankinq Results 

The results of this preliminary ranking of Environmental Survey findings are 
presented in Table ES.1. The risk-based rankings are represented by a Hazard 
Potential Index (HPI) based on a calculated risk to potentially affected populations. 
The HPI is generated by a computer model, the Multimedia Environmental Pollutant 
Assessment System (MEPAS). The HPI is a relative number generated for comparison 
purposes only and does not indicate absolute risk. 

Uncertainty in the ranking is reflected in the Critical Data Category noted in Table 
ES.  1. Categories A through C represent respectively high through low confidence ill 
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the quality/reliability of information used to describe the source of the contaminant 
that is driving the HPI scores. 

Table ES.2 presents information on the significance of the scoring and grouping of 
environmental units. Since the HPls are calculated on a logrithmic scale, each higher 
group theoretically represents an order of'magnitude increase in potential impact 
relative to the group immediately below it. 

Three quarters of the ran king units involving existing or suspected environmental 
problems included in the report (121 ranking units) fall in HPI Groups 5 and below. 
As a general reference point, and based on the receptor populations most 
frequently encountered in this report, HPI Groups 4 and 5 can be roughly equated 
to a level of risk of 10-4 to 10-6. That level of risk is generally accepted as a trigger 
for environmental regulatory decisions. This is an indication that most of the 
environmental problems are a t  a level of risk comparable to or less than that of 
environmental regulatory concern (see Table ES.2). In addition, the great majority 
of these 121 ranking unitsscore in the lower HPI Groups (1 and 0) implying that they 
represent a very low potential for risk to the public. 

None of the ranking units fal l  in the highest HPI Group. However, one percent (two 
ranking units) fall in the HPI Groups of most concern (Groups 8 and 9) with another 
17 percent (26 ranking units) in HPI Groups 6 and 7. DOE is currently undertaking 
detailed characterization studies, or, in some cases, remedial actions, on most of 
these problems. 

n 

A large number of the existing or suspected environmental problems with the 
highest uncertainty (Category C) score very low (31 of 38 score in HPI Groups 3 and 
below). Due to the "conservative but realistic" principle in developing assumptions 
for the modeling, this implies that for many of DOE'S problems that are least 
understood, their already low score is not likely to increase when they are more 
accurately defined. 

The majority of the highest scoring ranking units have been or are being studied by 
DOE. Eighty-nine percent (25 of 28) of the ranking units that score in HPI Groups 6 
and above were modeled using either measured or monitoring data (Category A) or 

ES-1 1 



TABLE ES.2 

SIGNIFICANCE OF 
HPI AND ENVIRONMENTAL DEGRADATION GROUPS 

HPI/ENV 
Group’ Sig ni f icancez 

- 
i 
! 

10 
9 
8 

These groups include the environmental probiems of most concern I 
from the perspective of the poxential public hazard. This concern i s  , 
due to the size of the potectial receptor populations and the toxicity f 
and concentration of the contaminants. , i 

7 
6 

ENV-1 

These groups include environmental problems that represent a 
secondary level of concern from the potential public hazard 
perspective. The scores for these groups are generally driven by large 
receptor populations with moderate concentrations and/or toxicity 
of the contaminants. However, a few problems in these groiips 
include small receptor popuiations where the toxicity or 
concentration is high. 

This group represents the most significant environmental 
degradation issues tha t  are being ranked primarily for the 1 
environmental degradation aspect. d 

5 
4 

These roups include environmental problems that present a tertiary I 
for these groups are generally a result o f  either small receptor I 
level o 3 concern from the potential public hazard perspective. Scores j 

populations, low doses, or low toxicity contaminants. i 

ENV-2 

3 
2 
1 

0 

This group represents the less significant environmental degradation i 
issues that are being ranked primarily for :he environmental 
degradation aspect. 

These groups include environmental probiems I h s t  are characterized 
as generally reaching receptors ,at level3 well below those used in : 
regulatory decisions. 

This group includes environmental problems that are not projected 
to reach receptors. 

1 Proceeding down in the HPI Groups results in an order of magnitude 
reduction of significance. Environmental degradation groups represent 
qualitative assessment of significance of issue. ’ 

2 Significance of HPI Groups is based on the size of the potential receptor 
population most frequently encountered in this report. 
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a moderate amount of assumptions to supplement the existing data on the problem 

(Category 8). 

While potential risk to public health is a primary consideration in ranking 
environmental problems, environmental degradation is also an important 
consideration. Eight environmental problems involved environmental degradation 
that was not sufficiently reflected in the risk-based score. These were placed in the 
ranking a t  a point between the HPI Groups 5 and 6 and between Groups 3 and 4. 

Follow-on Efforts 

The problems and rankings within this report are subject to modification based 
upon the results from the sampling and analysis phase and the continuation of the 
Survey to include sites not involved in the Department's defense production 
m ission . 

- 

r. 

The results of the sampling and analysis phase will .have a two-fold effect on the -: .,. 
rankings presented in this report. First, actual data concerning the contaminants 
will be available to replace many of the assumptions used in the modeling, thus 
enabling the ranking to be more precise. The Survey's extensive sampling and 
analysis program will yield quantitative data pertaining to the source of the 
contaminants of concern for-many of the problems included within this report. 
These sampling analysis resclts will have the effect of moving the Critical Data 
Category "C'S'' to "8's" to "A's". Second, sampling results will allow a number of 
Survey findings to be ranked that were not included in this report due to  

insufficient environmental data. 

' 

.-. 

The Environmental Survey Summary Report will be completed in the fall of11989, 
reflecting sampling and analysis results for the defense production and the 19 other 
sites covered in the Survey The Summary Report will provide the health-based 
ran king to which other programmatic and operational considerations will be 
applied to formulate corrective action priorities. These include compliance with 
formal commitments with regulatory agencies, state and local concerns, mission 
accomplishment, cost, scheduling, and effectiveness of technological options. 
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1' 
a 1 .o INTROOUCTI ON 

The purpose of this report is to present the preliminary summary results of the 
Environmental Survey conducted a t  the Department of Energy (DOE) facilities 
associated with the Department's defense production mission. The problems 
identified in the Survey are presented in this report in order of their significance 
relative to their potential for impacting public health and environment. 

This report is comprised of five sections and two appendices. This section outlines 
the purpose, objectives, and scope of the Environmental Survey and of this report 
and will describe how the ranking was developed. The second section provides the 
results of the risk-based portion of the prioritization process as it applies to existing 
or suspected environmental problems. Section 3 identifies those situations that, 

(2 

although not a problem today, pose a potential for future environmental concern. 
Section 4 presents the results of the Integration Phase of the prioritization where 
environmental degradation concerhs were taken into account. Section 5 explains 
follow-up activit ies associated with the Survey which wil l lead up to  the 
Environmental Survey Summary Report. Appendix A provides a short discussion of 
each problem included within this ranking. 'Appendix 8 identifies the Survey 
findings associated with the problems ranked in this report. 

1.1 Survey Obiectives 

The objectives of the Survey are to identify and prioritize, DOE-wide, the areas of 
existing environmental problems and risk. By so doing, the Survey will provide the 
Department's management with an environmental baseline from which it will be 
able to develop uniform, comprehensive, long-range plans for correcting identified 
problems and reducing environmental risks. 

For purposes of the Survey, an environmental problem is defined as either of the 
following: 

1. The existence of pollutants or hazardous materials in the air, water, 
groundwater, or soil resulting from DOE operations that pose or may pose a 
hazard to human health or the environment 

1-1 
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2. The existence of conditions a t  a DOE facility that pose or may pose a hazard to 
human health or the environment. 

In general, the levels of pollutants or materials that constitute a hazard or potential 
for hazard are those that exceed some Federal, state, or local reguiations for release 
of, contamination by, or exposure to such pollutants or materials. However, in some 
cases, the Survey may determine that some nonregulated material is  preseot in a 
concentration that presents sufficient potential hazard to local populations or the 
environment that it should be included as an environmental problem. 

* 
Conditions that pose or may pose a hazard are generally those that are violations of 
regulations or requirements (e.g., improper storage of hazardous chemicals in tanks 
lacking secondary containment). Such conditions constitute a potential threat to 
human health and the environment and are identified as environmental problems. 
Additionally, potentially hazardous conditions are those in which the likelihood of 
release is high. In gen,eral] however, conditions that meet regulatory or other 
requirements, where such exist, do not constitute a potential hazard and will not be 
identified as an environmental pr,oblem. 

''t 

.. 

1.2 Survey Process 

Each Survey team has a DOE Team Leader and Assistant Team Leader, as well as a 
core membership of technical specialists from a support contractor. The Specialties 
cover air, surface water, groundwater, radiation, waste management, inactive 
waste sites, toxic substances, and quality assurance. The core Survey team may also 
be expanded or reduced depending on the type and complexity of the site. 

A pre-Survey site visit is held prior to the Survey to scope the on-site efforts of the 
Survey team. During this meeting, the DOE Team Leader and Assistant Team Leader 
meet with officials of the Operations Office and the site contractor to explain the 
objectives of the Survey and to help identify areas for increased focus. For this same 
reason, the Team Leader and Assistant T e a n  Leader meet with representatives of 

the appropriate regional office of the Environrrental Protectior! Agency (EPA) a n d  
;tate and local regu!atory agencies 

1-2  



For many of DOE'S sites, there exists a significant amount of information pertaining 
tQ the site's environmental status. Therefore, prior to the on-site visit, this 
information is requested of the Operations Office for the Survey team's review. This 
review of existing information continues as the team visits the site and after the 
completion of the on-site effort. 

The Survey team is on-site for between 1 and 3 weeks, depending on the complexity 
of the site. During this time, the team members review documents pertaining to 
the operations of the site and to the environmental programs; inspect facilities, 
grounds, and operations; and observe environmental sampling and monitoring 
activities as part of their information-gathering activities. 

A t  the completion of the on-site effort, the preliminary findings are presented to 
the site management in a formal close-out and to the Assistant Secretary for 
Environment, Safety and Health in a Status Report. Later, these are included in a 
more comprehensive report referred'to as the Preliminary Report. ' ."- 

T .:- 
Upon the completion of the on-site efforts for each site, the sampling and analysis ...,,- 

phase begins. The Survey's Sampling and Analysis Program is intended to ... 

strengthen the environmental data base for each site with additional information 
to further determine the existence and nature of environmental problems and risk. 
The effort will not duplicate existing sampling and analysis programs a t  the sites but 
will provide additional information needed to identify environmental problems. 
Results of the sampling and analysis effort will be included in the Summary Report. .I' 
The Summary Report will also incorporate technical comments received from the 
sites and Operations Offices pertaining to the Preliminary Reports. 

.. (. 

A t  the completion of the Survey a t  al l  of the major operating facilities, a Summary 
Report of the Environmental Survey will be developed. The Summary Report will 
include a ranking of environmental problems of al l  of the sites included in the 
Survey. The Summary Report will differ from this Preliminary Summary Report in 
two ways. First, it will include al l  of DOE'S major operating facilities, whereas this 
Preliminary Summary Report covers only those facilities associated with the 
Department's defense production mission. Thus, the Summary Report will include 
facilities associated with fossil energy research, petroleum storage, nuclear energy 
research, and other non-weapon-related efforts. Second, it will have available the 
results of the Survey sampling and analysis efforts, whereas this Preliminary 
Summary Report is based upon the Survey's Preliminary Reports only. 
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The entire Survey effort is scheduled to be completed in 1989. The defense 
production sites were scheduled to be completed first. The on-site efforts for those 
sites were completed in September 1987. Preliminary Reports dealing with these 
sites have either been issued or are scheduled to be issued shortly. Sampling and 
analytical efforts currently are under way on most of these sites. On-site efforts for 
the non-defense production sites were completed in July 1988. 

1.3 Purpose and Scone of the Preliminaw Summary Report 

The Preliminary Summary Report is a part of the overall DOE long-range planning 
process for reducing environmental risks associated with the Department's 
operations. The first product of this planning process is an assessment of the tot.3i 
funding requirements associated with the environment, safety, and. health efforts 
at  the Defense Program (DP) sites. This assessment, referred to as the Environment, 
Safety, and Health Planninq Report for the Department of Enerqy Defense Complex, 
was issued in July. 1988. DOE is expanding the planning process to encompass the 
non-DP facilities. The result of that expanded effort, referred to as the DOE-Wide 
Long-Range Plan, is scheduled for completion a t  the end of 1988. To suppofl the 
DOE-Wide Long Range Plan, the prioritization effort included within this report will 

.. I 

be expanded as well. 

-'' The resuits of the Environmental Survey factor Into the DOE planning process in two 

ways. These include providing a mechanism for inventorying the situations that will 
result in long-range requirements, and prowding a method of assessing the 
significance of the environmental problems 

The requirements included within the long-range plans are based, in part, on safety 
and environmental concerns raised in Environmental Survey reports, Technical 
Safety Appraisals, and other such evaluations. In response to findings of the 
Environmental Survey, the DOE field offices prepare Action Plans. These Action 
Plans outline the response, schedules, and costs planned to address each finding. 
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These Action Plans are reviewed by the DOE Office of Environment, Safety, and 
Health prior to their final approval. The elements included within these Action 
Plans form the basis of the environmental portion of the elements included in the 
long-range plans. 

The Environmental Survey Preliminary Summary Report and the final Environmentai 
Survey Summary Report provide an independent assessment of the significance of 
DOE'S environmental problems. This Preliminary Report will be considered in the 
assessment of the long-range funding requirements included within the DP Long- 
Range Environment, Safety, and Health Planning. Similarly, the preliminary 
prioritization efforts on the non-DP sites will be considered in the assessment of the 
DOE-Wide Long-Range Plan. Thereafter, the final Summary Report will be the basis 
of the assessments of future DOE-Wide Long-Range Plan updates. 

This Preliminary Summary Report of the Environmental Survey is a report of the 
rankings of the environmental problems a t  the Defense Program sites based upon 31 
the Preliminary Reports of each Survey. This is a technically based ranking making a, 

use of available environmental data on these 16 sites. These 16 sites are identified '. 
in Table 1.1. This ranking has been produced using an objective, scientifically based '* 

computer ranking system to account for the relative risk to the public associated 
with these problems. Environmental degradation was factored into the risk-based 
ranking by a panel of senior DOE environmental managers using an assessment of 
the significance of the environmental concern relative to the results of the health- 
based ranking. 

. 

These rankings are based upon the relative potential risk to public health and the 
environment. Other environmental management concerns such as regulatory 
compliance, Compliance Orders or Agreements, or state and local concerns are not 
factored into this technical ranking. In addition, this is a ranking of problems, not 
of solutions to those problems. Therefore, cost and scheduling of remedial actions, 
fund balancing, and other such project management concerns also have not been 
factored into this effort. 

The rankings included within this report are based upon available d a m  
supplemented by assumptions where appropriate. These rankings do not have the 
benefit of the Survey's sampling efforts. Therefore,. this report does not include 
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TABLE 1.1 

DEFENSE PRODUCTION REUTED SITES INCLUDED IN 
THE ENVIRONMENTAL SURVEY 

Feed Materials Production Center (Fernald) 

Hanford Site 

Idaho National Engineering Laboratory 

Kansas City Plant 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

Mound Facility 

Nevada Test Site 

Pantex Facility 

Pinellas Plant 

Portsmouth Uranium Enrichment Complex 

Rocky Flats Plant 

Sandia National Laboratories (Albuquerque) and 
the In halation Toxicology Research Institute 

Sandia National Laboratories, Livermore 

Savannah River Plant 

Y-12 Plant 
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those findings for which sampling is required to confirm the existence of a problem 
or for which crucial pieces of information are lacking and will be obtained through E the Survey sampling program. 

Due to the lack of the Survey's sampling data, some assumptions were used in 
modeling the potential impacts of these environmental problems. In designing 
these assumptions, the principle of "realistic, but conservative assumptions" was 
'followed. In other words, these assumptions reflect the Survey team's view of what. 
is realistic a t  the site, but whenever a choice or range of values was available, those 
values which could be expected to result in higher impacts were used. The 
expectation was that this principle would result in somewhat higher scores for 
problems with significant unknowns. In effect, such scores represent the maximum 
potential relative risk given the current level of understanding of the problem. 
Therefore, pending the results of the sampling effort, these rankings should be 
viewed as preliminary. With the addition of the Survey's sampling data, these 
scores will more accurately reflect the actual relative risk of each problem. 

- 

1.4 Overview of Survey Prioritization Svstem 

The system for prioritizing the environmental problems included in the Survey's 
findings follows a multistep approach. The first step is the identification of. 
environmental problems or potential environmental problems. The second step is 
the placement of each finding into one of four categories, referred to as Category I 
through IV. This screening step is accomplished in the Preliminary Survey Reports. 
The .third step is the ranking based upon relative risk & the identified 
environmental problems. This step involves the use of a risk-based model to aid the 
integration of the data gathered during'the Survey. The final step is the integration 
of environmental degradation and uncertainty into the risk-based ranking. 

Environmental problems and potential environmental problems are identified by 
the Survey and placed into findings. The Survey findings are placed into one of four 
categories in the. Preliminary Survey reports. Placement in these four categories 
serves to screen the findings and identify the severity and the appropriate timing 
for responses. The criteria for each category consider the seriousness of the risk, the 
level of data available to the Survey team, a'nd the appropriate timing for follow-up 
to the finding. 
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The major Category 111 findings and those in Category II that require additional 
action are ranked first based upon the potential risk they pose to the public. This 
step requires the use of  a computer model referred to  as the Multimedia 
Environmental Pollutant Assessment System (MEPAS). 

The final step is to integrate environmental degradation concerns inro the risk- 
based ranking. The uncertainty associated with the risk-based analysis also wii! be 
factored into the ranking a t  this step. Other environmental management concerns 
such as compliance agreements, environmental standards, and state and local 
concerns will be acknowledged but will not affect the ranking. 

1.5 Explanation of Catesory System 

During the development of the Survey Preliminary and Interim Reports, the Survey 
,. team will place each finding into one of four categories, referred to as Categories I, 

,.?: II, 111, and IV. The risk situations in the four categories range from the most 
significant and immediate (Category I) to the least Significant (Category IV). In 
addition, the appropriate responses and attention by the Operations Office and 
appropriate Program Office will vary in terms of the degree and timing of risk and 
the amount of information available for identifying the problem. 

8riefly, Category I findings involve situations where there is an immediate threat to 
human health. Category I I  findings require attention of management before the 

I 
# 
R 
I 

overall Survey is completed. However, unlike Category I findings, Category i I  
findings may require additional studies to fully characterize the problem. Category 
111 problems are those environmental problems where the broadest definition of risk 
is applied. Environmental problems included within this category typically will result 
in a lengthy multiyear investigation. Finally, Category IV findings include instances 
of administrative noncompliance and practices that are indirectly related to  
environmental risk, but are not appropriate for inclusion in Categories 1-111. The four 
categories are more fully explained below. 
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1 s.1 Category I 

Category I findings include only those findings which, according to the information 
available to the Team Leader, involve an immediate threat to human health. 
Findings of this type will be immediately reported to the responsible Environment, 
Safety and Health personnel a t  the scene or to those personnel in control of the 
facility or location in question for corrective action. 

Consideration will be given to whether a "clear and present danger" exists such that 
facility shutdown authority by the Assistant Secretary for Environment, Safety and 
Health should be exercised. If so, the Assistant Secretary or designee should be 
informed i m m ed i ate I y . 

Category 1 includes those environmental problems for which the potential risk is 
highest; confidence in the findings, according to the information available, is the . 

strongest; and the appropriate response is the most restrictive in terms of '*v 

alternatives. No Category I findings were identified by the Surveys of the 16 sites : 

included in this report. ct 

1.5.2 Category II 

Category I I  findings are findings that satisfy one or more of the following criteria: 

multiple or continuing exceedances, past or present, of a health-based 
standard for air, water, or soil a t  d location where there is immediate 
potential for human exposure, or a one-time exceedance where residual 
impacts pose an immediate potentid for human exposure; 

indication that such an exceedance,may occur within the timeframe of 
the Survey; 

evidence of the likelihood of an unplanned release, the causes of which 
may include the condition or design of pollution abatement or 
monitoring equipment or other environmental management practices; 
or 
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0 noncompliance with significant regulatory procedures (i.e., those 
substantive technical regulatory procedures designed to  directly or 
indirectly minimize or prevent risks) such as inadequate monitoring of 
failure to obtain required permits. 

The definition of Category II findings incorporates those environmental problems 
for which the risk is high, but the definition of risk is  broader than that of Category 
1. The information available to the Team Leader is adequate to identify the problem 
but may be insufficient to fully characterize it. Finally, in this category, more 
discretion is available to the Operations Office and Program Office in terms of an  
appropriate response; however, the need for that response is  such that  
management should not wait for the completion of the entire Survey to respond. 
Unlike Category I findings, a sufficient near-term response by the Operations Office 
may include further characterization before action is taken to rectify the situation. 
There have been 140 Category II findings identified in the Surveys of the sites 
included within this report. Many of these findings are discussed and/or analyzed as 

7. part of this ranking. Those Category II findings that were not included were not 
T v . p  amenable to long-range planning and are identified in Section 2.2 of this report on 

a site-by-site basis. 

1.5.3 Category 111 

Category 111 findings satisfy one or both of the following criteria: 

the existence of pollutants or hazardous materials in the air, water, 
groundwater, or soil that result from DOE operations and are or may be a 
hazard to human health or the environment; or 

0 the existence of conditions a t  a DOE facility that are or may be a hazard 
to human health or the environment. 

Category Ill findings are those environmental problems for which the broadest 
definition of risk is used. As in Category 11, the information available to the Team 
Leader may not be sufficient to fully characterize the problem. For problems in this 
category, the range of alternatives available for response and the timeframes for 
response are the greatest. Environmental problem5 included within this czte0;cry 
will typically require lengthy investigaticn and remedial phases, as well as rnuiti- 
year budget commitments. These problems will be included in the prioritization 
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effort to ensure that DOE'S resources are used most effectively. There have been 
352 Category 111 findings identified in the Surveys a t  the sites included within this 
report. The problems included in the findings in this category compose the major 
focus of this ranking. 

1.5.4 Category IV s 
Category IV findings include instances of administrative noncompliance and 
management practices that are indirectly related to environmental risk but are not 
appropriate for inclusion in Category I,  II, or 111. Such findings can be based upon 
any level of information available to the Team Leader, including difect observations 
by the team members. Findings in this category are generally expected to lend 
themselves to simple, straightforward resolution without further evaluation or 
analysis. Therefore, these findings are not part of the DOE-wide prioritization 
effort. However, they wil l be passed along t o  the Operations Office and.- 
appropriate Program Office for action. The Operations Office will respond with a$, 
memorandum regarding i ts  intentions concerning these findings. There have been 5 

367 Category IV findings identified in the Surveys at  the sites included within this 
report. 

v 
4 
I 
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, 1.6 Rankinq Based on Risk 8 
If. 
I 
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One of the purposes of the Survey is to provide an aid to the development of long- 
range plans to reduce environmental risks. Therefore, it is essential that the ranking 
of the identified environmental problems encompass the concept of risk and 
provide an understanding of the relative importance of these problems considering 
risk. 

Risk in environmental programs can encompass many, sometimes competing, 
concepts. Some examples of different concepts of risk include long-term risk to 
public health (i.e., chronic), risk of acute health effects, risks to individuals as 
opposed to the public (i.e., maximum exposed individual or MEI), and a suite of non- 
health-related environmental effects that can be viewed under a common label of 
environmental degradation or ecological damage. For purposes of this ranking, the 
long-term risk to the public is  paramount. Acute risks are generally more effectively 
addressed by immediate action rather than by longer-term planning and actions r 
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suggested by this prioritization.’ Risk to  individuals such as is considered in 
assessments of maximum exposed individuals is considered in this ranking to the 
same extent as risk to small populations. Environmental degradation is factored 
into the long-term public health risk rankings a t  a later stage. i 
Ranking based on risk involves the evaluation of contaminant migration through 
the environment, a calculation of the dose to humsns through the various routes of 
exposure, and an assessment of the health effects associated with exposure to  
contaminants. There are numerous methods of ranking long-term risk to public 
health. These systems range from subjective methods of assigning scores to 
important parameters involving l i t t le physical data to  detailed quantitative 
projections of absolute risks requiring extensive studies. 

The Survey‘s ranking is based upon very initial investigations of potential problems 
and is intended, in many cases, to identify areas where further investigation should 

t be focused. As such, this ranking is a t  too early a stage of investigation to justify the 
0 -  data and analysis required for detailed quantitative projections of absolute risk. On 

the other hand, the environment is too complex for an individual to be able to take 
,, into account al l  the considerations necessary to adequately assess risks in a 
r: judgmental or subjective manner. Physical relationships between the contaminants 

and the environment vary from site to site. Thus their impacts vary from site to site 
as well. However, the basis for these relationships, in many instances, is known to 
the scientific community. Therefore, it is possible to evaluate these relationships in 
an organized manner which accomplishes the scoring objectives of more subjective 
systems in a manner that is scientifically acceptable, replicable, and eliminates 
potential bias. 

1.6.1 Multimedia Environmental Pollutant Assessment System 

The Multimedia Environmental Pollutant Assessment System (MEPAS) was 
developed by the Pacific Northwest Laboratory for the Environmental Survey as a 
means of prioritizing the environmental problems identified in the Survey. MEPAS 
is a risk-based ranking methodology that provides a means of quantifying potential 
re!arive risk from contaminants released into the envircnment. 
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MEPAS uses mathematical algorithms to project the potential for release of 
contaminants into the environment, for contaminant transport through and 
between multiple environmental media, for exposure to surrounding populations, 
and the potential health risk associated with the exposure. It then produces a score 
for the problem that represents the potentiat relative risks of the problem in 
relation to other problems ranked by the system. 

MEPAS has broad applicability. It handies problems involving radionuclides and 
other carcinogenic and noncarcinogenic contaminants as well as problems 
originating from landfills, air stacks, pipes, and other sources. Its broad applicability 
is due to its focus on the environment into which the contaminant is released and 
on the effects of the contaminant on humans regardless of the release mechanism. 

MEPAS uses generally accepted models to simulate the movement of contaminants 
through the environment to human receptors. The environmental media in which 
the contaminants may be transported include subsurface soils or groundwater, a ~ -  

surface water bodies such as rivers or lakes, soil overland runoff, and the air. The :-- 

pathways by which the population can be exposed include ingestion of 
contaminated foods either directly or through the food chain, inhalation of air 
pollutants, direct contact with contaminants in soil or water, and with radionuclides . 
by direct exposure. 

,- 

__* 

,.- 

.. 

MEPAS then calculates the potential relatfve risk posed by the problem. The 
potential health risks are calculated based upon either the effective whole-body 
dose equivalent received from each contaminant for radioactive Contaminants, the 
cancer potency factor for -carcinogens, or the reference dose factor for 
noncarcinogens. These factors are compared with the levels of dose that the model 
projects for the receptor. The size of the affected population is then factored in, as 
well as the time of the arrival a t  the population and the duration of the exposure, to 
result in a score that is referred to as the Hazard Potential Index (HPI). 

MEPAS was developed by the Pacific Northwest Laboratory (PNL) specifically for use 
by the Survey. On-going efforts aimed 2 t  further refinements, documentation, and 
a sensitivity analysis are underway. T n e  sensitivity analysis should assist future 
efforts in understanding the leve! of uncertainty associated with the use of the 
model. 
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1.6.2 Hazard Potential Index 

The Hazard Potential Index (HPI) is  a numerical score that is calculated by the MEPAS 
code that represents the relative risk associaid with the problem ana semes as a 
basis for ranking. The higher the numerical score, the more serious the relative risk. 
In this way, it is possible to use the HP! ;o piace the problem in a relative order. 
MEPAS generates an HPI for each contaminant and each pathway of each problem 
modeled. It does not add HPls for multiple contaminants. Therefore, sites for which 
information is available for only a few contaminants are not necessarily scored 
lower than sites which are fully characterized. However, MEPAS does add exposures 
to the surrounding population from multiple pathways for each contaminant, 
therefore assigning higher scores (i.e., higher +PI) to problems which have potential 
for exposing populations from a variety of pathways. 

The HPI is calculated based upon toxicity of the chemicals released; the location and 
size of the population potentially exposed to these chemicals; the contaminant 
level in the environment; the projected dose to the surrounding population, which 
includes the duration of the potential exposure; and the projected time of the 

. contaminant's arrival a t  the receptor (i.e., mobility). As stated earlier, the toxicity is 

. -- . .  based upon either the effective whole-body dose equivalent for radionuclides, the 
, ,;. ,:.. cancer potency factor for carcinogenic c h g ~ : ~ : i s ,  or rhe reference dose factor for 

non-carcinogens. The various routes o i  e x p x d r e  (inhalation, ingestion, direct 
contact) may have different factors assigned to the same chemicals. Thus, for 
example, the factor assigned for inhalation of 1 , l  -dichloroethylene would differ 
from that assigned fo'r ingestion. These factors are compared to  the! levels 
calculated to reach a receptor. The receptors are determined by considering the 
route of exposure. Thus the receptors consiaered for a contaminant that has the 
potential for reaching groundwater wells would be the population that uses those 
wells for drinking or bathing, not the general population. Similarly, the receptors 
for an airborne contaminant would be only ?hose within the area potentially 
affected by the plume. 

. . .  

Time is factored into the HPIs in two XI?';.:; .i*~-:* .\;an 3f the exposcre and the 
time of arrival. Exposures are calculated gilt:! t:?:? contaminant has droppeu below 
the toxicity factor discussed above to a maximum c f  7,000 years. Each exposure is 
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calculated on a 70-year basis, approximating a human generation. Thus persistent 
contaminants expose multiple generations and score higher as a result. This is 
tempered to an extent by considering the time of arrival of the contaminant. The 
principle behind this consideration is that the earlier the contaminant can arrive 
and expose a population, the sooner the environmental problem should be 
addressed. Therefore, succeeding exposures in each 70-year period are scored 
progressively lower than the previous 70-year period. Note that no attempt is made 
in calculating HPls to project changes in population size or distribution. The current 
population is used as a basis for scoring. 

1.6.3 Cautions in Use and Interpretation of HPls 

The HPI is a score based on the potential hazard posed by a problem. The HPI is not 
a quantitative risk assessment in an absolute sense and does not represent 
projections of human health risks in spite of the similarities in the manner in which 
the HPI is developed. Three elements included in MEPAS represent examples:i3f 
reasons for prohibiting its use as a quantitative risk assessment. First, in combiniti'g 
the three types of toxicity (radioactive, carcinogenic, and noncarcinogenic), MEPAS 
is comparing very different effects. To do so, it must translate these effects into-a 
common score after which each effect loses i ts  separate identity. Thus, the score 
does not represent the number of cancers from the carcinogen or the number af 
deaths from the non-carcinogen. Second, in focusing on a common measurement, 
certain non-lethal effects are lost in the analysis. Third, the scores represent a 
weighting of exposures due to the time the contaminants are projected to arrive a t  
the receptors. 

Foremost among the reasons for not using the MEPAS results as a projection of 
human health risk is that it was not designed for such a purpose. MEPAS was 
designed to rank the findings of the Environmental Survey and other efforts of a 
similar nature. As stated earlier, the Survey's ranking is based upon very initial 
investigations of potential problems and is intended, in many cases, to identify 
areas where further investigation should be focused. As such, the ranking is a t  too 
early a stage of investigation to justify the data and analysis required for detaiied 
projectiom of absolute risk. By first ranking the potential problems, the best 
allocation of human resources and funding to correct the environmental hazard can 
be ensured. 

\ 

I 
/ 
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1.7 Suwey'r Use of MEPAS 

The risk-based portion of the ranking is based upon the application of MEPAS to the 
findings of the Environmental Survey. To apply MEPAS to the findings, severai new 
procedures and concepts had to be developed. These procedures and concepts are 
explained in this section. 

1.7.1 Conduct of the Prioritization 

There are six groups or individuals involved in the implementation o f  the risk-based 
portion of this ranking system. These are the Survey teams, the Pacific Northwest 
Laboratory (PNL), the Survey Prioritization lmplementatiorr Group (SPRIG), the 
Prioritization Support Contractor (PSC), the DOE field organization, and the Survey 
Prioritization Program Manager. These groups provide a necessary mix of skills to 
ensure a consistent application, under DOE direction, of MEPAS t o  the 
Environmental Survey findings. 

The Survey teams in general, and the DOE Team Leaders in particular, are 
responsible for identifying and organizing the problems to be ranked. The teams 
are also responsible for providing data concerning the sources of the environmental 
problems and for recommending the best sources of data concerning other aspects 
of the ranking. The data were drawn from the information included in the 
Preliminary Reports supplemented by other information forwarded by the sites 
during the Survey. Finally, the Survey teams are responsible for reviewing the initial 
results of the rankings to ensure that they meet the test of reasonableness. 

The PNL, as the developer of MEPAS, has two roles in the implementation. First, 
they provided technical assistance in the conduct of the ranking. Second, a separate 
arm provided quality control reviews of the completed data forms. These two roles 
allow for quick identification and correction of probkm ar2as with the model and 
with i t s  use. 

The SPRIG I S  a deliberative body composed of representatives of the Office of 
Environment, Safety and Health, each of the Survey teams, and PNL. This group 
raises and discusses problems with implementation. It also acted as a body to  
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disseminate guidance to the Survey teams and other groups involved in the ranking. 
In addition, Survey team members on the group have liaison responsibilities for the 
implementation. 

The PSC is responsible for conducting the rankings under the guidance and direction 
of the Survey Prioritization Program Manager. This group, a separate arm of the 
Survey support contractor, assembled the required data, performed the required 
computer efforts, and interpreted the results for the 16 sites included in the 
ran kings. 

The DOE field organizations, during the data validation phase, provided a review of 
the data and assumptions used in the modeling. The objectives of this review were 
1) to identify inaccuracies in the modeling and 2) to identify information collected 
by the field organizations since the Survey that would be relevant to the modeling. 
This validation step involved field office review of the critical data and assumptions 
used in the modeling and technical discussions with the PSC and Survey 
Prioritization Program Manager. 

The Survey Prioritization Program Manager, as the representative of the Office of 
Environment, Safety and Health on the effort, has overall responsibility for the 
conduct of this ranking. He advises the teams during the identification and 
organization of the problems to be ranked, coordinates between PNL and the 
implementation groups, chairs the SPRIG meetings, coordinates the field office's 
data evaluation efforts, and provides guidance and direction to the PSC. 

1.7.2 Environmental Settings 

MEPAS requires site-specific data pertaining to the environment into which 
contaminants may be or are released. This enables the ranking to recognize the 
interactions between the environment and the chemicals of concern. Ideally, this 
type of data would be collected for each problem. However, given the number of 
problems included in this ranking, to facilitate the production, each site was divided 
into one or more environmental settings. Each setting characterizes the physical 
nature of the site and the surrounding demographics necessary to perform the 
analysis. 
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Environmental setting data include physical or demographic data that pertain to  
the environment into which the contaminant. may be or is released or transported, 
not data pertaining to the source of the release such as a landfill or stack. These 
environmental settings include data pertaining to climatology, hydrogeology, 
surface water, atmspheric physics, irrigatiicn, agricuiture, population, and usage 
data pertaining to groundwater and surface water. Climatological iniorma tion 
includes iemperature and rainfail, among others. Exampies of topsoil information 
include density and composition. Partially saturated layer thickness ana saturated 
hydraulic conductivity are typical of the types of hydrogeologic data required. 
Surface water information includes flow rates as a function of  downstream 
distance; while atmospheric physics data include such information as wind joint 
frequency distribution. Examples of groundwater and surface water exposure 
information indude Icmtion and usage rates, while population and agricultural 
distribution were required for caiculating atmospheric exposures. 

For smaller sites with less complex settings; one environmental setting was designed 
and all the environmental problems were assumed to affect it. For larger sites with 
more complex environmental settings, up to three regions were used. In these 
instances, problems were modeled in the most appropriate settings. In all cases, 
exceptions were made where specific physical features were identified as part of 
the environmental problem. Given the level of the analysis, the potential error in 
using data on a site-wide basis was not deemed significant. 

1.7.3 Ranking Units 

A ranking unit IS an environmental problem 3r gioup of environmental problems 
taken from the Ertvironmental Surwy findings that represents the environmental 
problems being ranked in this rcpcrt. R definixion of an environmental problem is 
provided in Section 1.1 of this repor2. An mvironmental problem is the existence or 
the potentia! for pollutants in the environment that pose or may pose a hazard to 
human health i3r the environment or conditions ?hat pose or may pose a hazard to 
human health or the environment. 
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technical specialty area. 
discharges, or disposal 
environmental problem. 
particular environmental 
applicability to the site. 

Generally, these findings aggregate i nd ivid ua I spi I Is, 
sites in a summary manner to  discuss the larger 

Although most often these findings focus on one 
problem, some may discuss a concern that has broad 
An example of findings with a broad focus would be 

inadequate segregation of wastes with the potential for improper disposai into a 
number of landfills. Therefore, some findings may include more than one 
environmental problem. On the other hand, since findings are organized by 
technical area, environmental problems with aspects in more than one technical 
area will be covered in more than one finding. For example, an inactive landfill may 
result in a finding in the inactive waste sites and releases section; may exhibit 
evidence of surface soil contamination and thus be included in the soil section; and 
may have the potential t o  contaminate groundwater, thus resulting' in a 
groundwater finding. 

. 

. 
The individual environmental problems identified in the findings were focused on 
in designing the ranking units for this report. Thus, in instances where multiple 
environmental problems were discussed in a single finding, multiple ranking units 
were developed. In addition, where an environmental problem had aspects 
reflected in several findings, these findings were aggregated to form the basis of a 
single ranking unit. 

The ranking units represent some aggregation of environmental problems 
appropriate for a national view of the Department's environmental status. In 
forming these ranking units, a balancing of three principles was followed. 

The first principle followed in forming the ranking units was that the ranking units 
combine problems that would most likely be managed as a group, thus attempting 
to provide a link between this ranking of the problems and later efforts directed 
toward characterization and corrective actions. As a result of this principle, there 
are instances where several problems in a particular geographic area were ranked 
as one ranking unit since, in those instances, a single corrective action plan most 
likely would be employed. Another example of this principle is the separation of 
facilities that come under different management organizations, such as waste 
storage tanks and petroleum storage tanks. From an environmental perspective, 
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both types of tanks may represent the potential for leakage; however, in most sites, 
different organizations are involved in the management of the two types of tanks. 

The second principle used in aggregating environmental problems into ran king 
units was to keey problems that are identiiiea 5y the site, the regulators, or the 
public together as a ranking unit, and separate from other issues. This ensures that 
these important problems are adequate!y analyzed and that their resuiting priority 
is easily recognizable. Thus, for example, where a particular concern has bee5 
raised about waste disposal practices a t  a site, all findings pertaining to  such 
practices were aggregated and a ranking unit pertaining to those practices was 
formed. 

The third principle which Guided the besign of the ranking units was the need to 
ensure a proper balancing of the technical aspects of the ranking. These technical 
aspects are those that if not balanced properly may result in an inadequate 
assessment of a l l  aspects of the problem. These include proximity of the 
environmental problems, release mechanisms, and contaminant types. 

MEPAS ranks the environmental problem based upon the scenario that is designed 
for the release. If several environmental problems are not in proximity to each 
other relative to the receptor of concern, several release scenarios are required to 
maintain the tecnnical integrity of the rankings. A t  some of DOE'S larger sites, these 
scenarios are so different !with respect to the environment into whicii the 
contaminant rs released and the population potentially exposed that it makes sense 
to identify separate ranking units for each. 

r: 

The release mechanism refers to the manner in which the contaminant was or could 
be deposited or released into the environment. Examples of release mechanisms 
are landfills, spills, and stack emissions. Each release mechanism has a unique set of 
forces involved in transporting the contaminants. Here again, MEPAS requires 
separate scenar os to ascertain the potential migration and impacts. in combining 
these scenarios into one rankins unit, the problem associated with one of the 
release xectiar! rms is likely to be overshadowpd by another, thus resulting in a lack 
of assessment of t h e  !esser problem. For example, a landfill may so overshadow a 
spifl that the r.nkir.-: d !init score,woilId on!;, ;d l?ct  the landfill. 

8 
I 
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TO a lesser extent, the type of contaminants released was kept separate. MEPAS can 
handle multiple contaminants in a single analysis. In scoring such a problem, it 
totals the potential impacts for each contaminant separately. However, as in the 
release mechanism, the impacts of one contaminant can overshadow the impacts of 
another. Properly designed, this capability is  beneficial to the ranking in that i t  
identifies the contaminants of highest concern to a particular problem. However, 
there are instances where separate identification of the potential impacts of a type 
of contaminant is important. This is most often the case in combining areas of soil 
contamination where certain areas have chemical contamination and others are 
contaminated with radionuclides. 

Based upon this guidance, the Survey teams identified the ranking units. Each team 
associated with a site met a t  a Scenario Development Meeting with the Survey 
Prioritization Program Manager and the Prioritization Support Contractor. A t  these 
meetings, all aspects of each finding were discussed and initial ranking units werer- - 
developed. The Survey Prioritization Program Manager was responsible forU. .* 

ensuring that the ranking units from the five Survey teams were comparable in the 
level of detail and in the handling of the various environmental problems. The, 
Prioritization Support Contractor provided advice on the technical aspects of the 
ranking. The results are the 201 ranking units analyzed in Sections 2 (155 ranking,, + 

units) and 3 (46 ranking units) of this report and described in Appendix A. For a 
better understanding of the basis of each ranking unit, the individual Survey 
Preliminary Reports should be reviewed. 

1.7.4 HPI Groups 

The sole purpose of the scores included in this report is to provide a ranking of the 
environmental problems of the Department relative to  one another. MEPAS's 
Hazard Potential Indices (HPls) provide an approximate ranking of the ranking 
units. Although the resulting HPI score for a particular problem is presented in a 
quantitative manner, due to the simplified nature of the assessment, these scores 
are not as precise as they appear. Therefore, to more accurately reflect the relative 
significance of the ranking units, all environmental problems with proximate scores 
were placed into HPI Groups. 
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The design of the HPI Groups is based on the design of the HPls. The HPls were 
originally envisioned as a logarithmic scale going from zero to 100. Scores below 
zero (negative numbers) indicate a situation where the contaminant material in the 
en*iironment or the effects of a condition on a DOE site were not expected to reach 
the rec2gtor. As a logarithmic scale, each increment of 10 reflects an order of 
n ? t 3 C i i d G e  change in the potential impact. Thus, an HPI of 30 is 10 times more 
signi;rcznt than an HPI of 20. The HPI Groups presented in this report focus on thrs 
order-of-rnagnitude difference. These HPI Groups thus aggregate HPI scores of 1 to 
10 in HPI Group 1, 11 to 20 in HPI Group 2, and so forth to the top of the ranking, 
with Group 10 representing HPls between 9 1  and 100. A Group 0 was added to 
account for the ranking units that score HPls zero and below. 

Although best suited to ordering the ranking units, the HPls and the HPI Groups can 
provide a rough indication of the relative significance of the probiem with respect 
to the potential public hazard. This level of significance can best be characterized as 
a spectrum ranging from the most significant from the potential public hazard 
perspective to the least significant (see Table 1.2). The level of significance can be 
viewed by comparisons to levels of risk considered in regulatory decisions. Most 
environmental regulatory decisions or actions are stimulated when the risk being 
considered falls in the range of 1 0 6  t o  10-4. Risk of a magnitude below 10-6 is 
generally considered to  be acceptable by society and does not precipitate 
regulatory action. By comparison, for the size of the potential receptor population 
mas; f ;quently encountered in this report, this range falls somewhere in HPI 
Grsups 4 and 5. Thus, ranking units which score in HPI Groups 3 and below are 
gecersily scoring below levels a t  which regulatory decisions are based, while those 
in G r o u p  6 and above generally are above them. Situations can exist in the ranking 
whe:e the comparison is not valid. For example, receptor populations of a million 
or more can result in HPI Groups 6 or 7 representing the risk level used in regulatory 
ds.;t;icT:?s d i i le  for very small populations (e.g., less than 1,000) this figure can be 
below tiPi Group 3. 

1.7.5 !incertainty in the Rankings 

-. 
1 i ' i - ~ c : ?  is  2 degree of uncertainty in the rankings. This uncertainty emanates from 
thrsa areas: data gaps associated with the source of the contamination; 
uncertainties associated with key physical data on the site; and uncertainties 

1-22 



1 
I 
I 
1 
u 
0 
b 
1 
I 
1 

I 
1 
1 

e 

TABLE 1.2 

PUBLIC HAZARD SIGNIFICANCE Of HPI GROUPS 

HPI Group1 p 
7 

1 6  

Potential Public Hazard Significance2 

These groups include the environmental problems of most 
concern from the perspective of the potential public hazard 
This concern is due to the size of the potential receptor 
populations and the toxicity and concentration of the 
contaminants. 

These roups include environmental problems that represent a 
secon 8 ary level of concern from the potential public hazard 
perspective. The scores for these roups are generally driven 

and/or toxicity of the contaminants. However, a few problems 
in these groups include small receptor populations where the 
toxicity or concentrations are high. 

by large receptor populatlons wit 1 moderate concentrations 

~ ~~~~ 

These groups include environmental problems that present a 
tertiary level of concern from the potential public hazard 
perspective. Scores for these groups are generally a result of 
either small receptor populations, low doses, or low-toxicity 
con tam1 nan ts. 

~ ~~ 

These groups include environmental problems that are 
characterized as enerally reaching receptors a t  levels well 
below those use 8 in regulatory decisions. 

This group includes environmental problems that are not 
projected to reach receptors. 

1 Proceeding down in the HPI Groups results in an order of magnitude 
reduction of significance. 

2 Significance is based upon the size of the potential receptor population most 
frequently encountered in this report. 
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associated with the model. During the development of this ranking, all attempts 
were made to minimize the effects of this uncertainty on the final rankings. 

This ranking is based upon the Preliminary Reports of the Environmental Survey, 
These 3elirninary Reports have available only those data that have been currently 
Identified a t  the site. The Survey’s Sampling and Analysis Program is designed to fill 
in dats gaps that exist, which would assist  in the understanding o f  the 
environmental problems. The sampling and analysis results for the problems 
included within this ranking are not available a t  this time. Therefore, a number of 
assumptions were used in modeling the ranking units to fill the data gaps. In some 
of the ranking units, these assumptions had little effect on the rankings. However, 
for other ranking units, assumptions were applied to data parameters for which the 
modeling of the ranking unit was very sensitive. As a result of the use of these 
assumptions, the uncertainty associated with the ran kings varies. 

... 
account for the varying amount of uncertainty, the ranking units were placed 

into one of three categories based upon the number and.type of assumptions used 
in those data parameters that most influenced the ranking. These critical data can 
-vary from site to site. For example, the ranking a t  one site may be sensitive to  the 
,concentrations ‘P-. a t  the source of the problem while a t  another, the information on 

$he _ .  source may be less significant than such environmental conditions as rainfall in 
determining whether the contaminants have the potential to be transported. These 
broad categories of data uncertainty range from categories “A“ to “C“. Category 
“A “  appiies where the critical data parameters were based on measured or 
monitoring data. Category “ B ”  applies where some assumptions were applied to  
the data to fulfill the model‘s needs. Finally, category “C” applies where the critical 
data parameters are met totally with assumptions. 

’ : .::t?i-F?:ti,ig the scoring for the ranking units relative to the nature of the 
appropriate actions to be taken, the critical data category should be considered. 
The uncertainty associated with rankings in category “C“ is such that decisions 
concerning the need for additional sampling and analysis of the problems are 
warranted. ?he uncertainty associated with ranking units in category “8” is such 
that iecisions on additional characterization efforts would be appropriate. Finally, 
category “ A ”  ranking units are closer to the point where remedial action decisions 
can be reached. 
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A second area of uncertainty in the rankings involves key physical data on the site. 
Several findings involved concerns that key physical data a t  a site, such as 
groundwater flow, may not be fully understood. This concern most frequently 
referred to insufficient characterization of the groundwater ?tow regime. To 
address this concern, important sources of potential groundwater contamination 
were modeled twice. Current groundwater understanding was used to arrive a t  the 
basic score for the environmental problem. To estimate the potentiai impact of the 
incomplete characterization, key groundwater parameters were modified in a 
second modeling exercise to reflect the worst possible characteristics relative to the 
receptor. The score of this second modeling exercise provided a range of HPI scores 
for the problem containing the sources of potential groundwater contamination. 

A third area of uncertainty exists due to the model itself. In this area, three 
observations were noted during the development of this ranking. The first is that 
problems that involve the potential for contaminated soil runoff consistently score 
extremely low. Most such ranking units result in the contaminants never reaching 
the receptors. The problem is in the scientific state-of-the-art model in modeling 
sediment transport, and a correction cannot be made to the model a t  this time:' 
Therefore, i t  is possible that certain aspects of a ranking unit that focus on 
contaminated soil runoff are under-scored. A notation to this effect has been; 
included in the narratives in Appendix A of those ranking units that may have been- 
affected. 

The second aspect of the modeling uncertainty involves the transport of fuels and 
oils through groundwater. The model assumes all contaminants are mixed with the 
ground-water. This assumption does not hold for certain contaminants which, due 
to their density relative to water, may rise to the top or descend to the bottom of 
the groundwater. Thus, for these contaminants, supply wells withdrawing from the 
aquifer may be pulling water from layers that have much higher concentrations or 
much lower concentrations of the contaminant depending on where they are 
screened. Again, a notation has been included in the narratives for the affected 
ranking units. 

The third x p e c t  of the uncertainty associated with the modeling is the han5!ing 2f 

organics in groundwater and surface water. The modeling of these contaminants 
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assumed no decay or attenuation of organics. In other words, the quantities 
released were not assumed to be reduced due to decay or volatilization, and 
transport to the groundwater was not assumed to be impacted by intervening 
zones. Including these factors in the analysis would have the effect of reducing the 
impacts and thus the scores of these ranklng units. These assumptions wat-  used 
since this information is very site-specific and generally not avaiizbi? a t  k!-;? eariy 
stages of investigati'on associated with many of DOE'S probiems. 7.2 3$kl:2 appliec 

these factors a t  the few sites where they exist would have ieslilted ir; incs;r:sisten? 
application of the ranking. 

In the final accounting, this report represents the first test oi the rGnkin5 system on 
a wide scale. As such, it was expected that anomalous rankings woeld 5ui.i3c? that 
could not be explained by the Survey cr by acy of -she m c 3 ~ ~ i - s  :2kz~::z+j  . ' ! ~ s . e .  Ir. 
that context, seven of the ranking units addressed in this report obtained; < - - e  . c ~ r e s  ana 
related rankings that  are not consistent with the Survey Derspective cf the 

:, problems. These seven rankings units represent only three percent G! the 203 
ranking units included within this report, thereby implying that the system 
performed well in the overall test. However, the inconsistent nature of the 

: resulting rankings, given the Survey's perspective of the issues, sucjgcsts that 
x i  additional analysis of the seven ranking units is warranted befclre thz i r  relative 
.E: ranking can be determined. Therefore, further analysis is being conducted nn these 
.L ranking units and their relative ranking will be included in the fina! Envi:-.-,r,inetitai 

.. 

.- 

...1.- 

r .  Survey Summary Report. 

The seven ranking units are discussed in Section 2.1 of this r e p G r t .  in addition to 
identifying the applicable ranking units, the discussion also provides ths r:?wlts of 
the MEPAS ranking and the Survey's professional judgment as io :heir si9ciricance. 
In general, these ranking units all scored high in the relative rankigg. T2e Survey 
felt that these ranking units constituted environmental problems deserving 
attention in the long-range planning. However, it jaw the scores these problems 
received in the ranking as higher than warranted and was unable to explain the 
distortion. 

I 
I 
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1.7.6 

The Environmental Survey recognizes two types of environment 

Existing Versus Potential for Future Problems 

I probl msat DOE 
sites; existing or suspected problems and situations which represent the potential 
for future problems. These two types of problems derive from the Survey's two-fold 
definition of an environmental problem. An environmental problem is defined as 
either 1) the existence of pollutants or hazardous materials in the air, water, 
groundwater, or soil resulting from DOE operations that pose or may pose a hazard 
to human health or the environment; or 2) the existence of conditions a t  a DOE 
facility that pose or may pose a hazard to human health or the environment. 

An existing or suspected environmental problem refers to past or current releases to 
the environment for which physical evidence and/or monitoring data exist or for 
which Survey sampling and analysis efforts have been programmed to confirm. 
Existing or suspected problems relate to the first part of the definition of an 
environmental problem. These types of problems are the topic of Section 2 of this-3 
report. 

. 

A situation which represents the potential for future environmental problems. 
includes conditions a t  a site that if left unattended may result in releases to the 
environment a t  some future time. A typical example of this type of problem is the: 
lack of containment of aboveground storage tanks. There may be no current, 
evidence of leakage, but should a leak occur, substantial damage to the 
environment may result. These potential future problems relate to the second 
portion of the Survey's definition of an environmental problem and are frequently 
the focus of the Survey's Category II findings. These situations are discussed in 
Section 3 of this report. 

No attempt was made during either the Surveys or the development of the rankings 
within this report to assign probabilities of occurrence to these potential future 
problems. Because of this, it would be inappropriate to  compare the risks 
associated with these potential future problems with those associated with 
problems that already exist or are suspected of already existing. Therefore, 
throughout this report, these two types of problems are analyzed separately. 

. 
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Frequently, an environmental problem has aspects of both existing and potential 
for future problems. Two examples would be small, pinhole leaks in a 
polychlorinated biphenyl (PCB) transformer and an unlined hazardous waste 
landfill. In the first example, it is likely that the Survey team's concern wouid focus 
on the potential for more major releases of PCBs. The current leaks may i7of ir, 
themselves be sufficient to constitute an environmental problem; however, t h q  
would provide a basis for this larger future concern. In the second exampi?, d z i ~  
may indicate that contaminants are being released or the team may siispect that 
such a release is possibly occurring. Given the amount of contaminants that may be 
being released, the focus of this problem would be on the existing situation. In aii 
instances, in designing the ranking units, the placement of a problem into one 
category or the other was decided by the Survey team based upon sc imt i f i c  or 
engineering judgment in developing the finding and ranking unit. 

1.7.7 Release Scenarios Used to Model Ranking Units 

- To use MEPAS to prioritize the ranking units, scenarios to describe the release of 

contaminants have to be developed. These scenarios describe the source of the 
contaminants (e.g., landfill, stack, drums), the transport pathways (i.e., air, surface 

-. water, groundwater, overland, direct exposure, and/or some combination of these), 

and the exposure pathways (e.g., eating contaminated foods, cjrinking 
ai contaminated water, breathing contaminated air). The data required to run the 
- model are based on the scenario chosen. The process for designing the scenarios for 

the ranking units included in this report is discussed beiow. 

1.7.7.1 Scenarios Used to Model Existinq Problems 

For existing or suspected environmental problems, the scenarios were developed on 
a case-by-case basis by the Survey teams. A meeting, referred to as the Scenario 
Development Meeting, was held with each team for each site included within this 
report. A t  that meeting, the ranking units to be included were identified. In 
addition, the scenarios appropriate to each ranking unit were also identified. 312 
scenarios used for each ranking unit are briefly described in Appendix A of this 
report. 

I 
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To identify the appropriate scenarios for each ranking unit, the Survey teams, 
assisted by the Prioritization Support Contractor and the Survey Prioritization 
Program Manager, reviewed all aspects of the environmental problems associated 
with the ranking unit. Based upon their understanding of the envirmmcqtai 
problems, they identified transport routes of concern and those which ~ v ~ u k !  R Q I  

need to be analyzed. For example, the team may have suggested that the scz.nat.io 
for a landfill include as a transport pathway leaching through a partially satcrated 
zone to a saturated zone, but not an overland runoff pathway since no su,-f-fac~ 
water bodies were present a t  the site. The Prioritization Support Contractor had 
earlier assembled the site setting data which included exposure information such as 
drinking water well locations, irrigation usage, and population distribution. These 
exposure pathways were then added to the applicable transport pathway to  
comprise the scenario to be run. 

The scenarios used in the analysis drive the data needs for the ranking unit. For this 
report, these data needs were met by a combination of monitoring data, published 
data bases, and assumptions. As would be expected in an analysis of problems from ~, 

a preliminary stage of investigations, few data ex is ted for some of  the .." 
environmental problems included in this ranking, thus requiring more reliance clpon a 
assumptions. These assumptions were drawn from the Survey team members based 
upon their best understanding of the problem. In developing these assumptions, 
the principle of "conservative, but realistic assumptions" was used. In other words, .. 
these assumptions reflect the Survey team's perspective of the problem but where - 
faced with a range of values, those values which would be expected to result I R  
higher impacts being used. The Survey's Sampling and Analysis Program c. c!e.signed 
to provide additional information which will be used in place of many of these 
assumptions in the Environmental Survey Summary Report. 

1.7.7.2 Scenarios Used to Model Potential for Future Problems 

Within this ranking, there'are four potential future problems that occur a t  maay of 
the DOE sites. To model potential future releases, additional unknowns concerning 
the extent and, in some cases timing, of the potential release are involved. !;?is 
ranking does not purport to assign probabilities to any of these ;;c::.?nii>! 

occurrences. Therefore, it was necessary to factor out of the ranking !he ;nai.=l; 
unknown that was beyond the Survey's ability to predict and focus .the iani<ipt; or' 

.- . 
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these problems on information that was available -- the materials that could be 
released and the environment into which they may be released. To do this, 
assumptions concerning the potential future releases were developed and applied 
to entire classes of problems across the 16 sites. The resulting ranking, therefore, 
represents the potential for risk resuiting .from .ihz prcbiem a t  one sits ;.::zz*.;.s tc 
the same problem a t  other DOE sites. The standard scmarks for :he .:ai;; ;z.:zj- :::.3i 

future problems found most frequently a t  COE sites are discmsed beioi;!. 

. .  

. . .  

Most DOE sites have underground storage tanks, many of which have not beer: 
leak-tested and have no leak detection systems. The standard assump-tions for 
underground storage tanks focus on long-term tindetected reles.ws i rom the 
underground tanks a t  a site. The analysis for these prcblems, therefore, considers 
the number of tanks, their ages, and their conten-ts. Ail tanks were ~ i . 7 x x  :::.:z on? 
of five age groups (0-5, 6-10, 11-15, 16-20, and greater t han  20 years c:::;. 3-ared 
upon a study by the New York State Depa~ment of Environmental Conservation 

':, (Technoloqy for the Storaqe of Hazardous Liquids-A State of the Ar", Review, 
.:-: .._ January, 1983), a fixed percentage of each tank age group was assumed to leak. 
.The percentages of each tank in the age group discussed above that are aswmed to 
leak a t  a site are 1.6, 10.8, 22.5,25.9,  and 40, respectively. The leak rat,t fer d! tanks 

lithat leak was held at  1 percent of tank contents p r  wee!:. Inactive tznks were 
-+:assumed to leak until the total tank inventory was depletsd. Active tanks were 
;.:assumed to leak until 1998 when regulations for undergmund t:an!c wi3 r e G G i r e  

leak testing, corrosion protection, leak cjetecticn or t m k  removal. Xc %ni<r, wer2 
assumed to be removed, replaced, or repaired until 1998. 

. -  
. ... 

A second potential future problem that is common on DOE sites is inzdequate 
secondary containment on aboveground storage tanks. The standard assumptims 
applied to these problems a t  al l  sites where such findings were presented hcused 
on a catastrophic release from the tank tha t  rppresents the highest pote::tiai C C P  

environmental damage. This mirrors the major focus of the spill ccntZinrn2nt 

requirements, which is to protect against catastrophic releases. Only one x<?r:k was 
modeied for each unit since the potential for multiple, t3nvelz:eci catastrcphic fank 
failcres occurring simultaneously was :onsidered very low. A t  :i>:s: !he ~ z c k  
was chosen by the Survey team based dpon V G I ~ ; ~ ~ ,  c . ~ ! ~ ' I t @ n t g ,  ;2ac : x ~ - i . i ~ ~ ~ ; .  ::act? 
tank failure represented the reiease of ?!-le 211:ii-z can-i?ntr, a f i k e  tack. 

8 .  - .  
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The potential for future PCB leaks represents the third potential future problem. 
Transformers and capacitors were modeled focusing on the potential for a serious, 
uncontained release of PCBs. For these ranking units, compliance with EPA cleanup 
regulation 40 CFR 761 was assumed. As in the aboveground tanks standard 
scenario, the PCB equipment that represents the potential for the most significant . 
impacts was selected to represent the score of this problem a t  a site. The piece of 
equipment was selected by the Survey team based upon PCB content, volume, and 
location. 

The final group of problems for which standard release assumptions were 
developed applied to the potential for the failure of product or waste drums which 
have been stored under conditions where deterioration and subsequent release 
could occur. The issue of drum failure most often reflected in the findings was 
oriented more toward steady leaks over a period of time than of a catastrophic 
release as in the tanks and PCB findings. Therefore, the standard release scenario 
for drums took into account the number and contents of drums stored in an.’ 
environmentally unsound manner and their storage location. Since the drum 
failure rate was unknown, a rate had to be assumed. For drums stored in the open 
on bare ground, a standard drum failure rate of 15 percent per year was used. This 
equates to a failure of al l  drums stored in such a manner over approximately a 7- 
year ‘period. Since drum failure is sensitive to such environmental conditions as 
moisture, special site conditions justified alternative assumptions. For example, a 
10-percent failure rate was used for Pantex due to  the arid climate, which 
presumably would result in a lower drum corrosion rate. In addition, in some 
findings the Survey team identified conditions of the tanks that warranted a 

variance from the standard failure rate. 

t, 

in addition to the .four potential problems discussed above, there are a small 
number of miscellaneous problems for which unique scenarios were developed. 
The scenarios used to model these problems are included in Appendix A. 

1.7.8 Environmental Management Areas 

The Environmental Survey included within its scope the full range of environmentai 
regulatory and management concerns. Thus, the ranking units included within this 
report span a wide variety of environmental concerns. Therefore, in this report, the 
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ranking units are described by reference to the technical area associated with the 
problem. These environmental management areas include inactive sites and 
releases; active waste management; underground storage tanks; PCBs; asbestos; 
spill containment; liquid discharges; air discharges; d.rum handling; and direct 
radiation. Some ranking units may have more than one area listed since the more 
complex environmental problems can encompass more than one technical area. 

These environmental management areas encompass a wide range of environmental 
regulations. The Environmental Survey is not a regulatory compliance audit. Thus, 
these issues were not addressed in the Preliminary Reports specifically under 
regulatory headings. Therefore, a discussion of what is included in each area is 
provided below. 

Ran king units described as "Inactive Sites and Releases" include existing 
environmental problems associated with inactive waste disposal and past spills and 
releases. These problems are typically managed under either the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by 
the Superfund Amendment and Reauthorization Act (SARA), or the corrective 
action provisions of the Resource Conservation and Recovery Act (RCRA). Generally, 
these problems are listed in the Preliminary Reports in either the Inactive Sites and 
Releases or the Soils section. 

Ranking units descrr bed as "Active Waste Management" include existing 
environmental problems or situations that pose the potential for future 
environmental problems associated with the generation, storage, transportation, 
and disposal of hazardous, radioactive, mixed, and nonhazardous waste. These 
problems are typically managed under RCRA and/or provisions of the Atomic Energy 
Act. Findings dealing with these problems are found in the Waste Management 
section c f  the Preliminary Reports. 

The "Underground Storage Tanks" area includes ranking units representing 
situations that pose the potential for future environmental problems associated 
with the current use of underground tanks for the storage of process materials or 
products. This area does not include tanks used for waste management purposes, 
which are tncluded under Active Waste Management concerns. It also does not 
include past spills from currently active tanks or potential problems associated with 
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abandoned tanks. 
Sites and Releases. 

These types of problems are included in the definition of Inactive 

Ranking units are included as in the Polychlorinated Biphenyls area if they represent 
situations that pose the potential for future environmental problems associated 
with use, storage, or disposal of PCBs. The use, storage, or disposal o f  PCBs is 
managed by the Toxic Substance Control Act (TSCA). Most PCB-related findings are 
included in the Preliminary Reports in the Toxic and Chemical Handling section. 
However, spills involving inactive PCB equipment are not included in this definition 
but are included in the definition of Inactive Sites and Releases. 

Ranking units described as "Asbestos" include existing environmental problems 
associated with the current use or disposal of asbestos. Problems associated with 
past disposal of asbestos are included in the Inactive Sites and Releases definition. 
This ranking of asbestos problems focuses only on the impacts on public health and 
the environment. Asbestos concerns are frequently associated with worker safety: 
issues. Such issues are the responsibility of other offices within DOE and thus fall5 
outside the scope of the Environmental Survey. The public health and2 
environmental aspects of friable asbestos are managed by the Clean Air Act; 

however, findings involving the use or disposal of asbestos are included in the Toxic 
and Chemical Handling sections of the Preliminary Reports. 

Ranking units described as "Spill Containment" represent situations that pose the 
potential for future environmental problems associated with the current use of 
aboveground tanks that lack sufficient secondary containment. Past spills from 
aboveground tanks are included in the Inactive Sites and Releases section. These 
tanks are generally used for storage of fuels, and chemicals used in the facility's 
processes or for storage of waste. Secondary containment of most aboveground 
tanks is managed by the spill prevention provisions of the National Contingenq 
Plan (NCP) issued under the authority of the Clean Water Act. Tanks involving 
radioactive materials are managed under the Atomic Energy Act. Finding involving 
such problems are located in the Preliminary Reports under Toxic Chemical Handling 
or, for waste tanks, under Waste Management. 

The "Liquid Discharges" area includes existing' environmental probiems or 
situations that pose the potential for future environmental problems associated 
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with process wastewater, sanitary wastewater, or stormwater discharges. These 
problems are typically managed under the National Pollutant Discharge Elimination 
System (NPDES) of the Clean Water Act or under the authority of the Atomic Energy 
act. findings including this type of problem are included in the Preliminary Reports 
in the Surface Water section. 

Ranking units in the "Air Emission" area include existing environmental problems or 
situations that pose the potential for future environmental problems associated 
with emissions of contaminants to the air from stacks, vents, and fugitive sources 
(including resuspension of contaminated soil). These types of problems are typically 
managed under the Clean Air Act and such findings are included in the Air section 
of the Preliminary Report. 

"Drum Handling" includes situations that pose the potential for  future 
environmental problems associated with the storage or handling of chemicals. 
These problems focus on drum storage areas. Chemical storage in tanks and waste 
storage are not included in this description. Findings pertaining to the problems 
included in this area are found in the Preliminary Report section dealing with Toxic 
.and Chemical Handling. 

_ .  . 

The "Direct Radiation" area includes ranking units that represent existing 
environmental problems which involve direct radiation. Environmental problems 
which include other radioactivity issues, such as emissions, discharges, or spills of 
radionuclides, are included in the areas which include the sources of such problems. 
Direct radiation is managed under the Atomic Energy Act. Such findings are 
discussed in the Radiation section of the Preliminary Reports. 

1.7.9 Quality Assurance/Quality Control 

To ensure a high-quality, consistent application of MEPAS, strong quality 
assurance/quality control (QA/QC) elements were included in the implementation 
process. The QA elements focused on clear division of responsibility, training 
consistent with this division, guidance, methods for disseminating this guidance, 
focused reviews, and overall project management. 
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AS discussed in Section 1.7.1, six groups or individuals were involved in the 
implementation. Their responsibilities were outlined in written procedural 
guidance provided by the Office of Environmental Audit to  each of the groups a t  
the onset of the prioritization. These responsibilities were also reiterated in 
training held a t  the beginning of the effort. The division of responsibilities was 
designed to emphasize the expertise of each group. For example, the Survey teams, 
as the group which performed the Survey and originated the findings, were 
responsible for identifying the ranking units and the appropriate scenari,os to  
model. Similarly, the Prioritization Support Contractor with their modeling focus, 
was responsible for assembling the data required by MEPAS and for running the 
model. 

Training programs were designed and conducted a t  the beginning of each phase of 
the implementation. This allowed the guidance to be disseminated in a consistent 
manner timed to ensure that the information was fresh in the minds of the staff as . 

the phase began. Separate training sessions for each group allowed the sessions to xz 
focus on the responsibilities of the audience. For the Survey teams and the SPRIG 3. 

members, the training sessions inctuded 1) understanding and designing scenarios; 2 

2) general information requirements for the environmental settings and typical . 

sources for obtaining such information; 3) guidance on identifying ranking units, 
general information for modeling the source term, and typical means of estimating 
such information where specific data are not available. The SPRIG members were ' -  
also provided training in understanding data to which the model's results are most 
sensitive and interpreting and validating the results. The training sessions for the 
PSC included 1) specific information requirements and appropriate sources of 
information for the environmental settings; 2) specific information requirements 
for the source term modeling and means of estimating such information where not 
available; 3) how to set up the model and execute the computer run; and 4) means 
of interpreting and validating the results of the modeling. 

.*- 

Guidance, both procedural and technical, for each group was developed and 
distributed during training sessions. Procedural guidance was developed by the 
Survey Prioritization Program Manager based upon the results of a test run of the 
system. This procedural guidance focused on the steps in completing :he ranking 
and the division of responsibilities. Additional procedural guidance dealing with 
specific issues discussed a t  the SPRIG meetings was disseminated by the SPRIG 
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members to each of the teams. These issues generally reflected specific problems 
encou'ntered by a team in conducting its ranking. Technical guidance on using 
MEPAS was developed by PNL under direction of the Survey Prioritization Program 
Manager and disseminated a t  the training sessions. This type of guidance focused 
on how the system works, completion of the forms, and acceptable sources of 
information. It also included guidance on how the QC checks would be performed. 

Focused reviews of the Prioritization Support Contractor's efforts and intermediate 
products took place a t  various steps in the process. Upon the completion of the 
data compilation, the data forms, referred to as templates, were reviewed by the 
pSC senior technical leader, the Survey teams, PNL, and the Sudey Prioritization 
Program Manager. The PSC senior technical leader review focused on the modeling 
and the data used for each ranking unit. The Survey team's review focused on 
ensuring that the scenarios continued to accurately represent the problem as the 

I team viewed it, that the data sources were the best available, and that the results 
- passed the test of reasonableness. PNL performed QC reviews of all the templates 

to  ensure 1) adequate documentation of data and assumptions, 2) consistency in the 
data, and 3) completeness. Finally, the Survey Prioritization Program Manager 
review focused on consistency with guidance and with the decisions reached in the 

~ Scenario Development Meetings, and on reasonableness of the results. These 
*.reviews also focused on identifying emerging problems and on the status of the 
effort. DOE field organizations reviewed the critical data and assumptions used in 
the modeling to identify more up-to-date data sources and inaccuracies in the use 
of the data. 

- 

The Survey Prioritization Program Manager is responsible for overseeing al l  aspects 
of the implementation. In addition to the responsibilities discussed above, the QA 
aspects of the position are to ensure consistency across the five Survey teams. In this 
role, thc Survey Prioritization Program Manager attended each Scenario 
Development Meeting where ran king units were identified, chaired the SPRIG 
where guidance was disseminated, and advised and directed the Prioritization 
Support Contractor in their efforts. 
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Not al l  the findings in the Survey's Preliminary Reports are included in the risk-based 
ranking. As explained earlier, the prioritization focused on the Category Ill and, to 

to risk and are amsnab ie  tz. 5 i z + j ! ? ,  st:aightCcrw~iii! ;ssciution. -: I nereiare, 

Findinqs Not includec in the Xisk-Based Rankinq - 
. .  -. . . . *. > .  a lesser extent, C ~ t ~ ~ ~ ~ i  I i  ~ ~ ~ i ~ ~ : : * i : ~ ~ .  .:z::.:ego<y t',/ jli7Cii735 3::? Q*-:V :nai:gy;jy ;sjated - "'I : 

.- Category iV findings W ~ T Z  n.2: r ; ~ ; - ; c d .  T32re are r 7 ~  ~ z t z , ; c . y  i f i a i i c ~ s  identified 
by the Survey for sites inciuded ir, 1i;is r2porT. In any case, C s e ~ o : ; ~  i findings wouid 
not be amenable to the type of loncj-range planning that prioritization implies. Of 
the Category I 1  and 111 findings, 76 were primarily compiiance or management issues 
that were brought to the immeaiate attention of management as directed in the 
Category'Ii guidance, and 26 \Ne?? focused on inadequacies of the data handling 
procedures. None of these findings entailed an associatea environmefitai problem 
to be ranked. 

Of the remaining 392 Category I I  and ili findings identified at  ihe 7 6 sites, 299 or 76 
percent are included in this ranking. The majority (81) of the 93 findings not ranked 
are awaiting the results of the Survey's Sampling and Analysis ?rogram either to 
confirm the existence of a suspecred problem or to gather critical information 
without which the risk-based ranking couid not be performed. The remaining 12 

findings were not ranked wi th  the risk-based model, as the associated 
environmental problem was not- amenable to a MEPAS analysis. MEPAS'S focus o'n 
impacts of chemical Contamination resulted in the insbiiity to rank such non- 
chemical environmental problems as saiicity or thermal goiiution. In addition, 
public health irnpacx other ;hac t5cm associated w i t h  chronic impacts to  
populations could not be accounxd for in a way that wouid x c u r a t e i y  portray the 
concern. These impacts pi-imarii:f !:ipilide acute effects and exposures io individuals 
as measured in maximtim exp0s;z.d individual calculations. These.12 proble.ms were 
addressed in the prioritization during the Integration i'hase. 
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under which a Federal agency operates requires decisions to fador in a number of 
other concerns. 

Technical concerns are factored into the rafiklng based upori the individual merits 
of each problem. These technical concerns include issues of degradation of the 
environment as well as uncertainty in the modeling of the risk-based portion. The 
preliminary nature of the ranking would imply that a good deal of uncertainty 
would be present in many of the rankings. The degree to  which uncertainty or 
environmental degradation will affect the rankings will vary in each instance. To 
al.low these adjustments to the rankings to best represent the seriousness of the 
concern, no pre-set weighting system was used 40 guide these determinations. This 
allowed the seriousness of the coccerns to be discussed and factored into the 
ranking on a case-by-case basis. The procedures fo!loweb and the results of this 
aspect of the ranking are discussed in Section 4 o f  this report. 

Non-techcical c o r r c ~ r n ~  were identified b : : ~  no-i reflected in ;he rankings. These 
concerns include 2otential violations of re; Jlatory standards, compliance schedules, 
expressions of state or local concerns, and other such concorns That are more 
appropriately considered in later efforts designed to  address the issue. These 
coocerGs - L b 2  inciuded in the descriptions of the ranking units included in the 
appendix ana e iswnere  in thrs r 2 p ~ r t .  
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planning or budgeting document focusing on remediating the environmental 
problems identified in this report. 

Both the technical and non-technical concerns were identified by a panel composed 
of senior environmental managers drawn from throughout the DOE and the Survey 
teams. The panel also recommended to the Office of Environment, Safety and 
Health the extent of changes to  the ranking to most accurately reflect the technical 
concerns. The final ranking is the responsibility of the Office of Environment, Safety 
and Health. 

... .. 
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2.0 RISK-BASED RANKING OF EXISTING AND SUSPECTED PROBLEMS 

This section of the report contains the preliminary summary results of the risk-based 
ranking of the existing and suspected problems a t  the 16 sites associated with DOE'S 
defense production mission. These sites are listed on Table 1.1 and include facilities 
that perform a wide range of functions in support of the defense mission. These 
functions include basic research, engineering design, fuel fabrication and 
enhancement, component production, weapon assembly and testing, and waste 
disposal. The sites are located in 12 states. The locations of the sites are identified 
on Figure 2.1. 

t 
I 
I 

The results of the risk-based rankings are provided first on a DOE-wide basis and 
then by site. The DOE-wide rankings are presented first, using the critical data I 

I 
, 

categories discussed in Section 1.7.5 of this report and then integrated across these 
categories. 

The three critical data categories discussed in this section represent varying levels of 
uncertainty in the ranking. This uncertainty results from uncertainty in the data and 
assumptions used. The amount of uncertainty associated with the data could not be 
determined generically but varies from ranking unit to ranking unit. The data 
uncertainty is, for the most part, a reflection of the current stage of the problem 
investigation. Some problems have been extensively analyzed, while data collection 
efforts on others have only recently been initiated. Thus, providing separate 
rankings by critical data categories provides a comparison of environmental 
problems that are a t  comparable stages of investigation and, therefore, have 
similar, if undefined, error bands associated with them. Such a separation of 
ranking is useful in determining the appropriate response action, since problems 
associated with high confidence scores are closer to the point where remedia; 
action decisions can be reached, while higher uncertainty would suggest additional 
sampling. 

I 
b 
I 
I 
I 
I 

The final analysis in the DOE-wide ranking provides a review of al l  the ranking units 
regardless of critical data category. This provides an assessment of where the 
potential exists for the most significant concerns in the Department's defense 
production complex regardless of the stage of investigation. 
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Following the DOE-wide ranking, the remainder of the section provides a discussion 
of the preliminary results of the Environmental Survey on a site-by-site basis, 
focused on the ranking of existing and suspected environmental problems. In this 
section, the sites are discussed in alphabetical order. 

Each ranking table in this section provides the HPI Group, the environmentai 
management area, and where appropriate, the site name and critical data catesory. 
A cibcussion of the meaning and significance of the HPI Groups is provided in 
Sec'ion 1.7.4 of this report. Section 1.7.8 provides a description of what is included 
in each environmental management area. More detailed discussions of each 
ranking unit are provided in Appendix A. 

2.1 DOE-Wide Rankinq of Existinq and Suspected Environmental Problems 

The preliminary summary results of the risk-based ranking of the existing and 
suspected problems are presented on a DOE-wide basis with a focus on the 
uncertainty associated with the rankings and on the potential hazard that these 
issues pose to the public. The assessment is first presented by a ranking that 
incorporates all of these and then is followed by critical data category (A, B, and C). 

2.1.1 DOE-Wide Ranking of All Uncertainty Categories 

The summary in this section provides an assessment of where the potential exists for 
the most significant concerns in the Department's defense production compiex 
regardless of the stage of investigation or level of confidence in the data. it 

provides a perspective on the significance of all the 148 ranking units that represent 
existing or suspected environmental problems (see Table 2.1). These problems 
range in phase of investigation from full characterization to early identification; in 
type of environmental management area from inactive sites and releases, air 
releases, waste management, liquid discharges, and asbestos to direct radiation; 
and in significance of potential impacts (see the discussion in Section 1.7.4 on 
understanding the significance of the HPI Groups). 

Sincz the completion of the Survey a t  individual sites, some of those sites have 
informed the Survey of remedial actions which have been taken or which arc! 

planned to address the issues encompassed by several of the ranking units. The 
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c 
impact of some of these actions has not been reflected in the rankings since the 
actions identified by the sites have not yet been reviewed by the Suwey. However, 
where a review of data pertaining to these actions was conducted by the Survey, 
such data were included in the ranking. In all cases, the remedial actions identified 
by the sites are included in the discussions of the ranking units in Appendix A. 

Two ranking units (one percent) represent environmental problems that rank in HPI 
Groups of the most concern based upon public hazard potential (see Table 1.2). 
These ranking units include Rocky flats' VOCs in Groundwater and Pantex's Known 
Liquid Releases. The highest ranked ranking unit, Rocky f la ts '  VOCs in 
Groundwater, has a high degree of uncertainty associated with it; while the other 
ranking unit is associated with a moderate degree of uncertainty. 

Rocky Flats' VOCs in Groundwater represents measured concentrations of VOCs 
identified in the groundwater. There are several possible sources of the VOCs; 
however, a t  this time there are insufficient data to point to one clear source of the 
contamination. Since a full characterization of this problem has not been 
performed, contaminant isopleths and other such information were not available. 
Therefore, maximum measured concentrations were used to model this ranking 
unit. Thus, this ranking could represent a conservative estimate of the potential 
effects. The score for this ranking unit is driven by tetrachloroethylene and results 
from potential migration to Standley Lake, which is used for crop irrigation, animal 
drinking water, and domestic usage. 

, 

Several releases of liquids have occurred a t  Pantex. The largest known liqtiid release 
is the result of the use of an unlined waste pit a t  Pantex for the disposal of waste 
solvents during the 1954 to 1980 period. In the Environmental Survey Preliminary 
Report, calculations were made of the potential quantities and types of solvents 
disposed of during this period. The quantities and types of solvents result in the 
potential for contaminants t o  reach groundwater .  The toxic i ty o f  
dimethylformamide and the extensive use of groundwater for irrigation and 
livestock result in the high score for the ranking unit. Acetone also scores high for 
this ranking unit. 

Twenty-six ranking units (18 percent) fal l  in the secondary level of concern based 
upon public hazard poten'tial. Fourteen of these ranking units are associated with a 
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moderate degree of uncertainty, while 10 are associated with a low degree of 
uncertainty. Only two ranking units are associated with a high degree of 
uncertainty . 

T h e  majority of these ranking units involve both active waste managemenr and 
liquid discharges and include almost half of al l  the ranking units involving these 
environmental management areas. These ranking units rank relatively high 
because of the presence of significant amounts of liquids to aid contaminant 
transport whether the discharge is to groundwater or directly to surface water. 

Thirty-four ranking units (23 percent) fall in the tertiary level of concern based upon 
public hazard potential. These ranking units thus are scoring around that risk range 
a t  which regulatory decisions are based. Some of the ranking units in this group 
result in scores below this level, others are likely to be just above this point. The size 
of the population that has the potential to be impacted does affect results in 
otherwise low risk ranking units being included in this group. 

Eighty-six of the ranking units (58 percent) fall in the HPI Groups of 3 and below, 
indicating that the potential impacts to receptors are below levels on which 
regulatory decisions are generally based. Of these, 53 ranking units result in HPI 

Group 0, indicating no viable pathway to receptors resulted. A variety of reasons 
account for these scores. In some instances, the inventory of contaminants is too 
small to reach receptors, In others, the properties of the contaminants, particularly 
mcbiiity, are such that significant migration is,not predicted. Most frequently, the 
environmental conditions a t  the site minimize contaminant transport. This l a t t w  
condition explains the result a t  those sites where the largest percentage of the site's 
ranking units are in these categories. A t  the Nevada Test Site (NTS), all  six ranking 
unitsscore in HPI Group 0. A t  SNL and LANL, SIX of the 11  ranking units and seven of 
the ten ranking units, respectively, score in that HPI Group. The low scores a t  these 
three sites generally reflect the depth to groundwater and the arid conditions. 

This report represents the first test of the ranking system on a wide scale. As such, it 
t f i ~ x  expected that some anomalous rankings would surface that could not be 
.?xptsined by the Survey or by any of the measures discussed above. After reviewing 
al l  appropriate data and the limitations of the model, seven of the ranking units 
addressed in this report obtained scores and related rankings that were not 
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consistent with the Survey perspective of the problems and the basis for the 
inconsistency has not been determined. These seven ranking units represent only 
three percent of the 208 ranking units included within this report (in addition to the 
seven, this includes ,148 from this section, 46 from Section 3, and seven from Section 
4), thereby implying that the system performed well in the overall test. However, 
for those seven the inconsistent nature of the resulting ranking, given the Survey's 
perspective of the issues, suggests additional analysis is justified prior to  

determining their relative ranking. Further analysis is being conducted on these 
problems and their relative ranking will be determined in the final Environmental 
Survey Summary Report. 

In general, these problems al l  ranked high in the relative ranking. The Survey fel t  

that these ranking units constituted environmental problems deserving attention in 
the long-range planning. However, the scores that these ranking units received in 
the ranking were inconsistent with the general assessments of the Survey 

The seven ranking units include: 

e SRP Tritium Air Sources; 
SRP Unplanned Releases of Tritium; 
SRP Tritium in Surface Water; 
Y-12 Rear Creek Valley Waste Disposal Area; 
Y-12 Coal Ash Retention Pond/Rogers Quarry; 
Fernald Releases from K-65 Silos; and 
LAN? Contamination a t  the Firing Sites. 

o 

@ 

0 

e 

The three SRP ranking units all rank in HPI Group 7. This group is characterized as 
including ranking units driven by large populations with moderate concentrations 
and/or toxicity of the contaminants. These SRP ranking units do have large 
potential receptor populations. However, they result in low, not moderate, 
individual doses. In fact, the doses appear to be well within the regulatory limits for 
radionuclides. This last fact would suggest a ranking closer to HPI Group 3, which i s  

characterized as reaching receptors a t  levels well below those used in regulatory' 
decisions. A more thorough analysis of these ranking units is  warranted to 

determine why they are resulting in the relatively high scores that they produce. 
4 
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The two Y-12 ranking units both score in HPI Group 8. The scores for both ranking 
units are based upon potential for arsenic contamination of surface water bodies. 
However, the measured concentrations of arsenic in the surface and groundwaters 
a t  the sites are low (underlying Bear Creek, measured concentrations are a t  2.3 ppm 
in Sroundwater, while for the Coal Ash Retention Pond, levels of 0.1 to 0.3 ppm in 
surface water were used). Arsenic seems to be dominating the scoring due to the 
high cancer potency factor used by EPA. EPA has proposed lowering this factor. 
However, until that proposal i s  finalized, this ranking unit will rely upon EPA's 
existing factors. The Survey feels that both of these ranking units,.particularly Bear 
Creek, are impolctant, but that arsenic should not be considered the most important 
aspect of the ranking. For these ranking units, a more thorough analysis is 
warranted to determine why arsenic rather than a number of other contaminants 
dominated the scoring. 

The Fernald ranking unit scores in HPI Group 8. The score is dominated by 
. assumptions used in the calculation of radon development and dispersion. In 
addition, subsequent to the Survey's on-site visit to Fernald, actions have been 
taken by the site that should lower the amount released. The Survey has not 
evaluated the effectiveness of these 'actions; therefore, the scoring does not take 
ihe effect of these actions into account. The Survey feels that an evaluation of the 
effectiveness of the completed remedial action coupled with a more in-depth 

.'review of the assumptions used in the modeling would result in a lower, more 
ieaiistic, ranking for this ranking unit. A lower ranking would be closer to the 
5urvey's perspective of the significance of this ranking unit. 

. .  

. 4. 

The LANL ranking unit scores in HPI Group 6. This group is characterized by large 
populations with moderate concentrations of contaminants. In actuality, the 
measured concentrations of the contaminants of concern, rather than constituting 
moderate Concentrations, are below detection limits. The Survey feels that the 
ranking unit should be ranked significantly lower than the modeling results 
demonstrate. it is likely that the problem was modeled with an excessively high 
scurce of contamination. Due to a lack of data, this ranking unit was modeled using 
i;lfornation on only one of the 88 active and inactive firing sites a t  LANL. The firing 
site :ar which the data were available is the most heavily used and is expected to 
reprerent the most significant contaminated firing site a t  LANL. In recognition of 
t h e  paucity of data on LANL firing sites, the Survey has a significant sampling 
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program undeway for this ranking unit. The final Summary Report will have the 
benefit of those sampling results. 

The top rankings reflect a wide variety of conditions identified by the Survey 
througnout DOE's Defense Program (DP) compiex. These top rankings include 
environmental problems in a wide range of Environmental Management Areas. 
Rather than being concentrated a i  one or two of DOE's sites, they are dispersed 
over a large number of sites. They also include both problems which are well- 
known and well-characterized (critical data category "A") and others which have 
only recently been identified and, therefore, are not well-characterized (critical 
data category "C"). For these latter problems, a significant number of assumptions 
were used in the ranking. Since these assumptions generally are conservative, this 
couid have the effect of raising their rankings somewhat higher than may actually 
be warranted. 

2.1.2 Ranking Units With the Lowest Uncertainty *! ... 

Critical data category "A" encompasses those ranking 
- 

C I  

units for which the lowest :, 
uncertainty is associated with the data. These ranking units were modeled using . 
measured or monitored data pertaining to those data parameters for which the 
modeling of the ranking unit is most sensitive. Ranking units included within this.: 
list are typically either subjects of intensive past or present investigations, or are in 
geographic areas where physical environmental features of the problem are such 
that confidence in the modei's transport and exposure results is high. Thus, ranking 
units included within this category generally are close to the point where remediai 
action decisions can be reached. 

There are 34 ranking units that are considered to have sufficient data to be included 
within this category (see Table 2.2).  The scores for these ranking units range from 
HPI Group 7 to HPI Group 0 (refer to Section 1.7.4). The majority of these ranking 
units involve environmental problems that present a secondary level of concern 
from the potential public hazard perspective, while the rest of the ranking units 
involve environmental problems that represent lesser levels of concern. 

The 10 ranking units a t  Savannah River Plant (SRP) included in this critical data 
category range from seepage basins that receive radioactive process wastewaters to 
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landfills that receive nonradioactive and radioactive solid wastes, while the majority 
of the ranking units a t  Idaho National Engineering .Laboratory (INEL) are 
percolation ponds that receive liquid wastes containing organic, inorganic, and 
radioactive contaminants. Two of Portsmouth's. four ranking units in this critical 
~ a : a  category focused on air releases, while the other two ranking units, Coal Pile 
2Gnoff and Chromium Lagoon, focus on potential groundwater releases. 

2.1.3 Ranking Units with Moderate Uncertainty 

Critical data category "B" encompasses those ranking units for which a moderate 
amount of uncertainty is associated with the ranking. These ranking units were 
mcdeled using a moderate number of assumptions with regard to the critical data 
parameters. These assumptions generally involved manipulation of available data 
to make the data fulfill the model's needs. Ranking units within this list have 
typically had some associated sampling but would require additional 

,. characterization studies prior to reaching remedial action decisions. 

There are 76 ranking units that are considered to have a moderate amount of 
uncertainty associated with the scores (see Table 2.3).  The scores for these ranking 
 nits range from HPI Group 8 to HPI Group 0. The majority of these ranking units 
involve environmental problems that either represent a tertiary level of concern 
from the potential public hazard perspective or environmental problems that are 
not projected to reach receptors. 

The nine Lawrence Livermore National Laboratory (LLNL) and eight Sandia National 
Laboratories (SNL) ranking units included in this-critical data category all focus on 
the potential for groundwater contamination. Y-12 Plant's eight ranking units 
range from the potential for tank leakage in Underground Storage Tanks for Non- 
Waste Toxic and Hazardous Substances to the potential for PCB-contaminated soils 
!n Soil Contamination in the Main Plant Area. Five of Mound's seven ranking units 
included in this crit ical data category represent radioactively contaminated soils, 
while a sixth, SM/PP Hill Drum Storage Area, represents organic and inorganic 
rontamination of soils. A seventh Mound ranking unit, Hazardous Air Emissions- 
'> i?nts,  represents an air release. 
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2.1.4 Ranking Units with High Uncertainty 

Critical data category "C" encompasses those ranking units for which a high degree 
of uncertainty is associated with the ranking. The parameters that dominate the 
:zr.!:ing for these ranking units are based on assumptions, since few or no data 1.vere 
avaiiable. In the views of the Survey, these assumptions were realistic but 
ioniervative. In other words, these assumptions were based upon an 
uncierstanding of the site, its processes, and the particular problems included in the 
ranking unit. However, to account for the unknowns, these assumptions tended to 
the high side of possible values for the critical parameters. Therefore, these scores 
can be viewed as representing the highest the ranking unit can score based upon 
t k  information currently available. Thus, it is conceivable that additional sampling 
on these problems may result in reduced scores. Ranking units in this critical data 
category, therefore, are closer to the point where decisions concerning further 
investigations, rather than remedial actions, are warranted. 

.,.- 

There are 38 ranking units within this category (see Table 2.4). The scores for these 
ranking units range from HPI Group 9 to HPI Group 0. The majority of these ranking 
units involve environmental problems that are not projected to reach receptors or 
are characterized as generally reaching receptors a t  levels below those used in 
regulatory decisions. 

. Three o f  the SRP ranking units included in this critica1,data category are 
agaregations - of radioactive surface contamination sites, and three of the Hanford 
ranking units are aggregations of  solid waste disposal sites which received 
hazardous and radioactive solid waste. Pantex's Depleted Uranium Contamination 
Sites and Firing Site 15 ranking units also focused on radioactively contaminated 
soils, while Los Alamos National Laboratory's (LANL's) Contamination from TA-54 
Active Waste Management Units represented potential groundwater 
contamination from hazardous organic waste. 

2.2 Site Ran kings of Existinq and Suspected Environmental Problems 

'Y !-. ~. 
I YCP scores in the ranking are dispersed over a large number of sites. Of the 16 

. G ~ F  i7duded in the ranking, 1 3  have ranking units in those HPI Groups that 
comtitute the primary and secondary level of concern from a potential public health 
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hazard perspective. The remainder of this section discusses the results of the 
Environmental Suwey on a site-by-site basis. 

2.2.1 Feed Materials Production Center (Fernald) 

The Feed Materials Production Center (FMPC) is located in the southwest corner of 
Ohio, approximately 20 miles northwest of the City of Cincinnati. The plant 
Qccupies approximately 136 acres of the total 1,050-acre site. Fernald produces cast 
and machined uranium-235 products and fabricates target fuel for DOE reactors. 
This facility has been in operation for 35 years. 

The prevailing winds in the area of FMPC are from the south-southwest. The soil is 
made up chiefly of various types of s i l t  loams. The important underlying geologic 
layers (from the surface down) are glacial till, glacial outwash deposits, and 
bedrock. Although some perched water exists within the till, the major aquifer is in 
the outwash deposits (Buried Valley aquifer). This aquifer, which lies from 30 to 50 
feet from the surface, flows to the south and east, toward the Great Miami River. 
The other surface water body in the area of FMPC is Paddys Run, which intersects 
the Great Miami River two miles south of the site. The latter flows generally to,the 
southwest, eventually joining the Ohio River. 

. Included in the Preliminary Report for FMPC are 46 Category II and I l l  findings. 
Nineteen of these findings were not ranked with the risk-based model. Four which 
dealt with issues of data quality and five compliance or management issues were 
beyond the focus of the prioritization. One finding dealt with an environmentai 
p;oblem which MEPAS cannot rank, relatively high pulmonary doses. This problem 
was addressed in the Integration Phase of the ranking. Finally, nine findings were 
not ranked pending the results of the Survey's Sampling and Analysis Program. The 
remaining 27 findings are grouped into 12 ranking units and evaluated using 
MEPAS. These ranking units, located on Figure 2.2, are'as follows: 

RANKING UNIT NAME LOCATION ON MAP 

-3 Releases from K-65 Silos 
9 Contamination from Liquid Discharges 
@ Off-site Direct Radia.tion 

A 

F 
B 
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Inactive Fly Ash Pile 
Perchloroethylene Emissions 
Contaminant Release from Waste Pits 
Potential Future Releases of Thorium 
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Tank Farm Spill Containment 
Potential Releases from An hydrous Hydrogen 
Fluoride Tanks 
Potential for Future Leaks from Waste Drums 
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E 
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D 
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C 

C 
8 

Of the 12 ranking units from the FMPC Survey, f ive represent situations that could 
lead to the potential for future environmental problems and are not discussed in 
this section of the report (see Section 3). These five ranking units include the 

-potential for an uncontained release from the tank farm, potential leaks from 
'.. underground storage tanks, future releases of thorium, potential for releases from 
the anhydrous hydrogen fluoride tanks, and future leaks from waste drums. The 
remaining seven ranking units represent existing or suspected environmental 
problems and are discussed in this section of the report. 

. .  
I 

Table 2.5 presents the FMPC ranking units that are existing or suspected 
environmental problems. The FMPC's ranking unit scores range from HPI Group 8 to 
HPI Group 4. The highest score in the table (three in HPI Group 6) is due either to 

inhalation (similar to the result discussed above) or to ingestion, resulting from the 
radioactivity and the relatively large nearby population. One ran king unit, Off-site 
Direct Radiation, scores in HPI Group 5 due to direct external exposure to radiation. 

The highest scoring ranking unit a t  FMPC is the ranking unit entitled Releases from 
K-65 Silos (not included in the ranking tables, see page 2.14). These silos contain 
large amounts of radium-226, which may be releasing radon gas to the surrounding 
area. The potential for inhalation of radon gas and i ts  daughter products by the 
relatively large population in the FMPC area results in the scoie for this problem. 
Cne of the HPI Group 6 ranking units, Airborne Releases, represents stack emissions 
o f  several radionuclides, including plutonium-239 and 240, thorium-234, 
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TABLE 2.5 

(1 
1 
1 
I 

FEED MATERIALS PRODUCTION CENTER . 

EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

. i Critical 
Ranking Unit Name Environmental ManagemenfArea 1 Data j 

1 category j 
HPI 1 Group 

~ -~ 

5 1 Airborne Releases 1 Air Emissions 

from Liquid 
Discharges 

~- 

Liquid Discharges ! 
I B I  Inactive Sites and ReleasedActive I Waste Management 

6 Contaminant Release from Waste 

f 5 1 Off-site Direct Radiation 1 Direct Radiation 

I 4 I Inactive Fly Ash Pile Inactive Sites and Releases 

I I Perchloroethylene Emissions Air Emissions A 1 .* 

A - Monitored or Measured Data; B - Moderate Amount of Assumptions; C - Significant Amount of 
Assumpti ons .., 

d 'L 
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232, and 230, and uranium-233,234,235,236, and 238. This ranking unit scores as a 
result of the relatively large population. 

The two other ranking units which score in HPI Group 6 do so as a result of the 
ingestion pathway. These ranking units are Contamination from Liquid Discharges, 
and Contaminant Release from Waste Pits.  The Contamination from Liquid 
Discharges ranking unit represents infiltration and exfiltration of the storm sewer 
system. fviofiitoring well and surface water sample data were used to model this 
ranking unit. The Contaminant Release from Waste Pits ranking unit represents 
eight waste disposal pits a t  FMPC. These pits include the clearwell, the burn pit, and 
waste disposal pits one through six. Both the liquid discharges and waste pits score 
highest for uranium-238 as a result of the radioactivity of uranium-238 and the si2.e 
of the population. 

A moderate amount of assumptions were made in modeling the FMPC ranking units 
due to the variability of data availability (see the critical data column of Table 2.5). 
As an example, there were good data available for radioactive air emissions, while 
no sampling data were available for suspected PCBs a t  the inactive fly ash pile. 
Environmental settings for air, soil, surface-water, and subsurface systems remained 
uniform for FMPC due to the small areal extent of the site. 

2.2.2 Hanford Site 

The Hanford Site occupies 560 square miles in the southeastern section of the State 
of Washington near the City of Richland. The primary function of this site is the 
production of piutonium for national defense. The site includes 10 major operating 
areas: six 100 Areas (100-8, 100-K, 100-N, 100-0, 100-H and 100-F), two 200 Areas 
(200 East and 200 West), the 300 Area, and the 400 Area. Nine plutonium 
production reactors are located in the 100 Areas. N-Reactor is being placed in cold 
standby. The other eight reactors have been retired and are awaiting 
decommissioning. Activities in the 200 Areas include processing irradiated fuel, 
waste management, plutonium and uranium processing, and laboratory research. 
The  300 Area is devoted primarily to research and development. The 400 Area, five 
i i 7 i l E S  from the 300 Area, is principally involved in reactor research. Development 
and testing, as well as some fabrication, are also conducted to support these and 
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related operations. Operations have been under way a t  the Hanford Site since 
1944. 

The Hanford Site exists in a semiarid environment due to its geographical location in 
the rainshadow of the Cascade Mountains. The Columbia River bisects the northsrn 
end of the site and forms the eastern border, as shown in 6 s ; ~ ~  2 .3 .  PAsch of %e 
Hanford Site, particularly along the river, has a very !ow topographic reiief and 
various species of sagebrush sparsely cover the dry sandy soiis. Near the center of 
the site, a gentle rise in elevation occurs and forms a plateau approximateiy 7 miles 
from the river. Two distinctive outcroppings, Gable Mountain and Gable Butte, also 
exist on the facility with an east-west orientation. 

in general, Hanford's climate is characterized by relatively cool, mild winters and 
long, warm summers. January is the coldest month with an average minimum 
temperature of 2 2 O F ,  and July is the warmest month with an average maximum 
temperature of 9 2 O F .  The average precipitation a t  Hanford is 6.3 inches, about 40 
percent of which occurs between November and January. The prevailing region.al 
winds are from the northwest, yet, as is typical of a desert area, strong inversiogs 
can occur during the night or a t  daybreak, which results in unstable conditions. . 

Included in the Preliminary Report for the Hanford Site are 3 5  Category I I  and I l l  
findings. Eleven of these findings were not ranked with the risk-based modei. 
Three which dealt with issues of data quality and one compliance or manzgemeni 
issue were beyond the focus of the prioritization. Two findings dealt with 
environmental problems which MEPAS cannot rank, maximum expcsea individual 
and non-chemical pollutants. These two problems were addressed in the 
Integration Phase of the ranking. Finally, f ive findings were not ranked pending the 
results of the Survey's Sampling and Analysis Program. The remaining 24 findings 
are grouped into 16 ranking units and evaluated using MEPAS. These ranking units, 
located on Figure 2.3, are as follows: 

RANKING UNIT NAME 

e 
8 

0 

Inactive Liquid Process Discharges in the 100 Area 

Inactive Liquid Process Discharges in the 200 Area 

Inactive Liquid.Process DischarGes in the 30G Area 
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Active Liquid Process Discharges in the 100 Area 
Active Liquid Process Discharges in the 200 Area 
Active Liquid Process Discharges in the 300 Area 
Solid Waste Disposal Sites in the Vicinity of the 100 
Area 
Solid Waste Disposal Sites in the Vicinity of the 260 
Area 
Solid Waste Disposal Sites in the Vicinity of the 
300/400 Areas 
Past Leaks from Single Shell Tanks 
100 N Area Spills 
Herbicide Disposal in Inactive Waste Site 
Surface,Contamination due to Intrusion into Buried 
Waste 
Carbon Tetrachloride Emissions from the Z-Plant 
Potential for Future Releases from Single 
Shell Tanks and Associated Piping 
Potential Releases from Aboveground Product Tanks 
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Of the 16 ranking units from the Hanford Site Survey, two represent potential for 
future environmental problems and are not discussed in this section of the report 
(see Section 3). These two ranking units involve the potential for future releases 
from the single shell tanks, and the potential releases from aboveground product 
tanks. The remaining 14 ranking units represent existing or suspected 
environmental problems and are discussed in this section of the report. 

Table 2.6 presents the Hanford Site ranking units that are existing or suspected 
.environmental problems. Four of the Hanford Site's ranking units Score in HPI 

Groups that represent a secondary level of concern (HPI Groups 6 and 7). Half score 
in the very low groups (HPI Groups 0 and 1). Those ranking units that score 
relatively high with the groundwater pathway have large inventories and relatively 
mobile organics associated with them. In the f e w  Csjes :.wher? ;adicnucl;dej jccrea 
in the moderately high range of the ranking (KPI  Groups 6 and 7), t hey  are iocatea 
where depth to groundwater is  relatively shallow. Cowersdy ,  the ICVJ ' ~ c ~ r e s  were 
associated with either small inventories or chernicais whict; z'i'e ncjt *i?ry nck. i ie.  
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HANFORD SITE 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

6 

I Critical . 
Environmental Management Area I 3 x 3  i ; C'~<(y". 

HPI I Ranking Unit Name 
Group i 

i 

Inactive Liquid Process Discharges in !Inactive Sites and Reieasss i 3  
the 100 Area : I 

* 
I 

" . .  

_ _  
'.i 

.- ;.L . 

, .  -. . 

u lcarbon Tetrachloride Emissions from i Air Emissions r A  

1 8  

1 

1 1 100 N Area Spills i inactive Sites and Zeleases + 
Inactive Sites and Releases j c ; 

i Inactive 5tes ana Releases/Active .; , C 

0 Surface Contamination due to 

0 
i Waste ihlanagement 

0 Solid Waste Disposal Sites in the i Inactive Sites and 3eIeaseslActive i C 
1 Waste Management 

1 Intrusion into Buried Waste 

!Solid Waste Disposal Sites in the 
!Vicinity of the 100 Area 

Vicinity of the 200 Area 
0 1 Herbicide Disposal in Inactive Waste 1 Inactive Sites and Releases c 

j Sl!2 j 

0 iSolid Waste Disposal Sites in tne i ;nact!ve Sites and 3eieaseWActive : i: : 

IV i c in i t y  of the 300/400 Areas i Was:? Management 
u !?as; LeaKs from Single shell ~ a n i < s  f Inactive Sites ana Rzieases ; A  

I 1 t I the Z-Plant 
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Three inactive liquid disposal ranking units are on the upper portion of the Hanford 
ranking (HPI Groups 7 and 6). Scores for inactive liquid disposal in the 200 Area and 
the 300 Area, including ponds, cribs and trenches, focus on the organics rather than 
the radionuclides. This is due to the high mobility of carbon tetrachloride in the 200 
Area in'active liquid discharges and of the trichloroethylene - in the 300 A i e a  

discharges. The 100 Area inactive liquid disposai area rankeG ic;r ~ Y . ~ ~ Y  , C W ~ ~ C J  t a  
i t s  high mobility and large inventory. it should be noted that some ci t h e  treatment 
and disposal facilities are also in the 600 Area. These are inciudea in the 
appropriate 100,200, and 300 Areas for purposes of the Survey. 

. . .  

Active liquid discharges are also in the upper portion of Hanfoid's ranking (HPI 

Groups 5 and 7). In the 100 Area, the shallow depth (SO feet) to the aquifer and the 
size of the inventory involved allows tritium to dominate the score despite the 
distance to the receptors. In the 200 Area, where the depth to groundwater is 
greater (280 feet), and the 300 Area where the depth to the aquifer is shallow (50 
feet), organics, acetone and trichloroethylene respectively, again drive the ran king. 

Six ranking units rank extremely low (HPI Group 0). These six include the ranking 
units representing .the solid waste disposal sites in the 100, ,200, and the 300/400 
Areas, Herbicide Disposal in Inactive Waste Site, Surface Contamination due to 
Intrusion into Buried Waste, and Past Leaks from Single Shell Tanks. The chemical 
constituents were poorly defined. Therefore, the scores for these :anking units may 
be' understated. The remainder score low due to either smail invenrcries ( the  
herbicide and the intrusion into buried waste ranking units) or to low mobility 
potential for the constituents (single shell tanks). 

--  
e 

.TI 

7 

Y 

.. 

A large number of assumptions were made for modeling the Hanford Site ranking 
units due to lack of data on the majority of ranking units (see t h e  critical data 
column of Table 2.6). In particular, there was a lack of characterization of active 
wastewater discharges and significant consolidation of data for over 330 inactive 
sites. 

Environmental settings for air, soil, surface water, and subsurizce systems 2': :kt. 
Hanford Site were separated into three s2::ingr each. This was dcre to t h e  5 I . z ~  qf 
t h e  Hanford Site, the geographic separation oi  rne 360, 256, 3X!G.<:S 2 r:::~, ;;?d .<he 
difference in distances to. the receptors. Air wds divided becaG;e of -:he ~ ? c ~ ~ : z g : ? i c  - -  4 .  
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separation (i.e., 5 to 30 miles between areas) ana differing functions a t  2 x 7  aiez. 
Soil settings were segregated because of geographic distance and different soil 
characteristics. The 100 and 300/400 Areas consist more of alluvial deposits from ?he 
Columbia River and the 200 Area soil of silty sand. Surface water was divkit-c 5 y  ti:? 

distance to receptors (i.e., drinking watsr sl;pplies for the townships an@ x z  2.;::~: 

irrigation supplies, and recrea?ior,ai a r ; t  1 ,-,,I ,::; a<?:lvlt;&:. sd :;:, ~ - .  .I:,- : 

hydrogeology was separated because oi  Iocat iGdgeographic  a re-  a> - a, - .  'A'.:i:, 

Contaminant migration time to receptors an6 xr-Face water rechsise ;,.t.ii-;;5 ,.i 

greater for the 200 Area than that for the 100 ar,d 300/400 Argas. Acu: I I 5 .  .:- 4 1w.d 

direction is  east toward the Columbia River. In addition to the distances, 153 Z2g;:: 
to groundwater.at the 200 Area is greater than ai the 100 or 300/400 Areas because 
the 200 Area is located on a plateau. 

. .  

. -. - .  . . .  

2.2.3 Idaho National Engineering Laboratory 

The Idaho National Engineering Laboratory (INEL) covers approximately 896 S C I : S < ~  

miles on the Snake River Plain in southeastern idaho and is located approximaxely 
29 miles west of Idaho Falls, Idaho. The primary mission of the INEL is nuclear 
reactor research and development and reactor fuel processing. AcTivities a t  this 
installation began in 1949. Most operations are iocated in eight areas of ibiEL; t h 2  
Test Area North (TAN), the Test Reactor Area (TRA), the Central Faciiities Ares {CFA),  
the Radioactive Waste Management Complex (RWMC), the Auxiliary Reactcr .Area 
(ARA), the Power Surst Facility/Special Power Excursion Reactor Test (F8Fis?E,TiT:;, 

the Idaho Chemical Processing Plant (ICPP), and rne Argonne Naiionai Laboratory- 
West (ANL-W). 

The topography of the INEL site is flat to gently roiling with frequent lava outcrops. 
The average elevation of the INEL is 5,000 feet aoove sea ievel. Annual rainfall a t  
the INEL is light, and the region has semiarid characteristics. The local northeast- 
southwest orientation of the plain and bordering mountain ranges tends to channel 
prevailing west winds, so that southwest winds predominate over the i h i E i ;  the  
second most frequent winds come from the nockeast. The INEL lies wit?' I in 2;rl Siea 
designated as a "sagebrush ecosystem," sinc? 30 2ercent of the area is  cc\ie.r:x i2.y 

sagebrush. The surface water bodies entering the INEL include the Big Lost ?.:!,.G.-; 

Birch Creek, and Little Lost River, and typically drain the mountain waterc,neds !'::i+h 
and northwest of INEL. Thesemrface water bodies :echarge the Snake 3 i w r  .?:.::: 

. .  
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aquifer. This aquifer is the primary source of drinking water and is used for 
irrigation of crops in the Snake River Basin. The direction of local groundwater 
movement is toward the south and southwest. Drinking water a t  the INEL is 
provided by an extensive system of individual wells locally referred to as production 
wells. Some of the facilities a t  INEL have dedicated drinking water wells, while 
other locations have wells that can serve multiple purposes, rccluding dcmestic 1 ~ 2 ,  

fire protection, and storage. 

Included in the Preliminary Report for the INEL are 22 Category ii an6 I I !  findings. 
Eleven of these findings were not ranked with the risk-based model. Three which 
dealt with issues of data quality and three compliance or management issues were 
beyond the focus of the prioritization. One finding dealt with an environmental 
problem which MEPAS cannot rank, non-chemical pollutants. This problem was 
addressed in the Integration Phase of the ranking. Finally, four findings were not 
ranked pending the results of the Survey's Sampling and Analysis Program. The 
remaining 11 findings are grouped into 13 ranking units and evaluated using+- - 
MEPAS. These ranking units, located on Figure 2.4, are as follows: if 

RANKING UNIT NAME 

... * 
- LOCATION ON MAP - 

0 
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Active Percolation Ponds a t  ICPP and TRA 

Active Percolation Pond and Ditches a t  ANL-West 
Other Active Percolation Ponds 
Significant Petroleum Spills 
Significant Spills Involving Metals 
Unsaturated Zone inactive Injection Wells a t  PBF 
inactive Gravel Pits a t  ICPP 
Inactive Injection Wells a t  TRA and ICPP 
TCE in Drinking Water Well 
inactive CFA Landfills and Lead Storage Areas 
Volatile Organics and Radionuclides Released to 
Groundwater a t  RWMC 
Air Impacts from ICPP Stacks 
Potential for PCB Release from Transformers 
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Of the 13 ranking units from the INEL Survey, one represents a potentiai for a future 
environmental problem and is not discussed in this section of the report (see Section 
3). This ranking unit involves the potential for a PCB release from transformers. The 
remaining 12 represent existing or suspected environmental probiems and are 
discussed in this section of the report. 

Table 2.7 presents the INEL ranking units (HPI Groups 7 to 0) i h a . ~  are exisXing r?: 

stispected environmental problems. Most oi the ranking units a t  the I N C L  7 2 ~ ~  !n 

the HPI Groups that represent the tertiary level of concern or lower (Grsl.i?j 5 and 4, 

and 3 and below, respectively). Two ranking units, however, do score in :he HPI 
Group in the secondary level of concern (HPI Group 7). With two exceptions, all of 
the ranking units focus on groundwater transport of the contaminants. ! n  these 
ranking units, the receptors are frequently on-site wells. The one ranking unit that 
scores on the non-groundwater pathways focuses on t h e  air pathway. Surface 
water pathways were not considered a significant concern on this site. Direct 
contact by the public also was not considered a significant concern due to the size of 
the site and because access to many of the areas covered by the ranking units is 
controlled. 

I .  

The highest scoring ranking units a t  the INEL are Active Percolation Ponas a t  the 
ICPP and TRA, and the Volatile Organics and Radionuclides Released t o  
Groundwater a t  RWMC. The former ranking unit deals .with liquid wastewater 
discharges to on-site percolation ponds. These wastes are  mainiy f rom ?;ccscs anc 

laboratory drains. The ranking unit scores due to the high  coricentration and 
mobility of tritium included in the wastewater. The tatter ranking unit aeais wi;h 
the on-site burial of volatile organics and radionuciides. The rankip2 unit s a r e s  
based on the potential ingestion of carbon tetrachloride, a volatile organic, from 
on-site drinking water wells. 

One additional ranking unit ranks in HPI Group 5. This is Inactive Injection Wells a t  
the TRA and ICPP and involves liquid waste disposal concerns. This injection well 
ranking unit scores based on the toxicity and mobility of iasirie- i 29 

The ranking units that rank lowest are generally farther from prodtictic5 . . v e ~ ~ s  that  
serve the more heavily populated portions ?he s i te  or i n d w  c!;.:: .-::%:;:.~:c~+. ; : 7  
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TABLE 2.7 

4 

IDAHO NATlONAL ENGINEERING LABORATORY 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

3 A .  c Active Percolation Ponds and Ditches ; Liquid Discharge9Active Waste 
a t  AN L- West j Management 

7 Volatile Organics and Radionuclides i Inactive Sites and Reieases 

5 Inactive Sites and Releases 

Released to Groundwater at RWMC 

Inactive Injection Wells a t  TRA and 
i 

I ICPP I 3 

r 

3 !Significant Petroleum spills 1 Inactive Sites and Releases A '  3 
2 !TCE in Drinking Water Well i Inactive Sites ana Reieases i s  

L 

1 * t  
4 lo ther  Active Percolation Ponds 5 Active Waste Management 

4 1 Inactive Gravel Pits at ICPP 1 Inactive Sites and Releases ] A i  

r 3 1 Air ImDacts from ICPP Stacks IAir  Emissions f A 'j 

Unsaturated Zone Inactive Injection inactive Sites and Releases 1 8  : 1'1 Wells a t  PBF i 
0 !Significant Spills Involving Metais 1 Inactive Sites and Releases j A .  

0 1 Inactive CFA Landfills and Lead 'Inactive Sites and Releases i i 5  

j Storage Areas ! 1 
I - 

A - Monitored or Measured Data; B - Moderate Amount oi Assumptions 

P 
5 

I 
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t 
which the rainfall alone is insufficient to rapidly drive the contaminants to  the 
groundwater. 

Relatively few assumptions were made when modeling the Ir'\JEL cazkiag uni-ts 
because of the availability of good data (see the critical datz co i i~mr :  os' Tzble 2.7). 
A majority of the ranking units were moaeieG using nezs!i!-ec: <E.<:< .:,*c-- , . ; 2 . . *  5:c.z 

studies. As an example, the data for the active percoiation pcncis a t  IC?? d e . - t &  

ail radioactive, organic, and inorganic constitgents basea c z  ;?-!Si Tczitoring 
studies. 

. .  

Environmental settings for air and surface water were uniform for the INEL, while 
subsurface and soil systems were divided into two each. The subsi:rface systems 
were segregated.due to the varying depth to the Snake River Plain aquifer, which 
underlies the site. As an example, the depth to the aquifer a t  :he TAN is 2CO feet, 
while 25 miles south a t  the CFA, it is 450 feet. Soils were separated because o f  the 
varying soil characteristics in relation to the depth to groundwater. .a 1.1 

2.2.4 Kansas City Plant 
.a. 

The Kansas City Plant (KCP) is located on a 136-acre parcel of a 300-acre Federai 
,complex within the ci ty limits of Kansas City, Missouri. The plant lies about 12 miles'- 
south of the downtown area. The principal mission of the plant is the prcduction" 
and procu rernen t of non-nuclear electrical, electronic, e lec t  rc m ec h a il i ca  1, 
mechanical, plastic, and nonfissionable metal components for the DOE 'weapons 

program. KCP has been in operation since 1949. 

The Federal complex is zoned for heavy industry with the surrounding area 
characterized by sing le and mu I ti ple fa m i I y d we1 I i n g s, com merci a I est ab I i s h  men ts, 

industrial districts, and public use lands. The property adjoining the Federal 
complex is zoned for residential use with isolated commercial tracts, except for 
areas along the east and north sides that have been designated for pc;blic 
recreational and agricultural uses. Some cropiands renairr ;iesr :hi? sit:?, kc: t h q  
are diminishing because of rapid urbanizaticn of the area. LPN hili5 ;ie.?,-!y 2;:ci~c:z 
the plant, which is situated in a small river valley about 800 feet abate iG! j i? ! .  

The complex is bordered on .the west side 5y Troost Avenc;e, a maicr r'ci';i;-jeu:h 

traiiic artery for metropolitan Kansas G r y .  A heaviiy wooded  slur^ ai.;& -<he l - q a c y  
..  
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Park wildlife refuge border the north side of the complex. The Blue River flows 
northward along the east border, and the south side is bordered by Bannister Road 
and Indian Creek. The major water bodies in the area are the Missouri and Kansas 
Rivers, which flow west to east through Kansas City, Missouri, ana Kansas 
Kansas, respectively. Indian Creek flows into the Blue Ri'ver, which itows z a m  .;:: 
the ,Missouri River. The counties downstream CY :<amas : * : L \ o  -eni;?:aii.v c1-%~=lr. d._.. I :.,- .. . -. _ . .  - . ' . 

drinking and irrigation water from sou:ces other thz.r, these iivc!rs 3 ;  T.-:? 

groundwater. 

-'Lj Y 

Kansas City is very near the geographical center of the United States in an 6x2 04 
gently rolling terrain. Because of a lack of obstructions to air flow, the climate ~i 
the region is defined as modified continental. Summers are characterized by q4a:rn 
to hot days and mild nights, with moderate humidity. Daytime temperaiues 
occasionally exceed 100OF. Winters are not severely coid, with about 70 aayj per 
year of below OOF. The record low is  -13OF. The fall season is normally rniia, wit5 
mild sunny days and cold nights. Spring is  a period of frequent and rapid 
fluctuations in conditions. Temperatures range from an .average daily minimum 04 
1 8 O F  in January to an average daily maximum of 88OF in July. 

The average annual precipitation (water equivalent) is 37 inches, including ab0ci.t 2-3 
in-ches per year of snow. -Measurable precipitation (0.01 inch or morej occuis 3;: ar j  
average of 101 days per year. Nearly 60 percent.of the precipitation occurs Guri r tG 
the &month period of April through September. Snow is generaily iiGht; r 2 i - s ; ~  C G  

snowfalls accumulate to 10 inches. The depth to groundwater averages oniy ;i3 ??z 
a t  KCP. Severe weather in the Kansas City area usuaily means thunderstorm ~ < - ~ ; v i t ~  

(about 52 days per year) with lightning, hail, heavy rain, and strong winds. This Grea 

is also considered a high tornado risk area-. During a 17-year period, 68 tcrnsaoes 
have struck within a 25-mile radius of Kansas City, but none have hit the Federal 
complex. 

1 .  

. .  

. .  

The surface wind flow a t  KansaKity (Downtown Airport) is predominantly from the 
south during the April through October period and from the south-southeast for 
the balance of the year, except for March, when the wind is from i h e  t a s t -  
northeast. Annual average wind speed is 10 miies per hour; however, wind j?es-is 
as high as 72 miles per hour have been recorded. 
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Included in the Preliminary Report for KCP are 27 Category I1 and Ill findings. Nine 
of these findings were not ranked with the risk-based model. One which dealt with 
issues of data quality and four compliance or management issues were beyond the 
focus of the prioritization. Four findings were not ranked pending the results of the 
Survey’s Sampling and Analysis Program. The remainins !S f i n ~ i i ? S S  are qrcuped 
into f 1 ranking units and evaluated using MEPAS. These :~::,<i::c L :  .*.“.:3: .. d.-.-.=?s+ ,.>%.---A 

Figure 2.5, are as follows: 

0 

0 

e 
e 
e 

0 

0 

0 

0 

0 

0 

RANKING UNIT NAME 

Release of PCBs, Metals, and Organics to 
the Environment 
Emissions of VOCs to the Atmosphere 
Southeast Parking Lot 
Northeast Area 
Old Railroad Dock 
Underground Tank Farm 
Underground Storage Tanks 
Elevated Levels of Arsenic in Groundwater 
PCBs in Subsurface Soils 
CI assif ied 8 u ria I Trenches 
Inadequate Protection of Waste Management 
Facilities Against Floods 

. i . dr 

. _  

Of the 11 ranking units from the KCP Survey, one represents a potential i o r  a f - . * -  u C J r - 2  

environmental problem. This ranking unit involves inadequate protection of waste 
management facilities against floods and is not discussed in this section of the 
report (see Section 3). The remaining 10 ranking units represent existing or 
suspected environmental problems and are included in this section. 

Table 2.8 presents the KCP ranking units that are existing or suspected 
environmental problems. 

Two of the ranking units a t  KCP rank ir: the HPI Groups that regr2sent the secondary 
and tert iary levels of concern (HPI.Groups 5 and 7, and 4 acii 5, resFectivei>;‘. ?;i:i.; 
one exception, the environmentai concein is for the cofitarnicant to. c::ter !?.E i < : s ~  - 2  
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TABLE 2.8 

3 

2 

KANSAS CITY PLANT 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

Northeast Area Inactive Sites and Releases 8 !  I 
Old Railroad Dock 1 Inactive Sites and Releases 3 1  

j %PI I . 
i Grolip I i i 

0 

0 

j 6 I Emissions oi vOCr to me Atmosphere /A i r  Emissions i i  

Elevated Levels of Arsenic in Inactive Sites and Releases c i  
Groundwater 

PCBr In Subsurface Soils Inactive Sites and Releases 8 

Inactive Sites and Releases I Release of PCBr, Metals, and 1 4 1  Organics to  the Environment 

i 2 IUnderground Storage Tanks 1 inactive Sites and Reieases 

0 I Underground Tank Farm 1 Inactive Sites and Releases 3 3 1  

1 0 (Southeast Parking Lot I Inactive Sites and Releases I C 1  

I 0 IClassified Burial Trenches 1 lnactive Sites ana Releases I c i  

8 - Moderate Amount of Assumptions; C -Significant Amount of Assumptions 
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\OR 

and later the Missouri 
discharge. The highest 

River via groundwater recharge or, in one case, airect 
scoring ranking unit a t  KC? is this exception. This ranking 

. 

unit, the only non-groundwater issue analyzed; involves the emissions of VOCs f rom 
a wide variety of KCP operations. The scoring for this ranking unit is driven 5~ ~ 2 %  

toxicity and quantity of some of the chemicals ussd on-site as weii as the size ~ Z C  

proximity of the potential receptor popuiatiGn. 

. .  

Three of the lowest scores (HPI Group G) for ranking units a e  asjociated W:T, L::? 
high degree of attenuation (i.e., the low mobility) of the chemicais pot, ::iai/;! 
being released (Elevated Levels of Arsenic in Groundwater, PCSs in Subsuriacz 5aji5, 
and Classified Burial Trenches). The other two score low due io the isss toxic 
properties of their constituents as well as the smaller release rates of thss? 
constituents. 

A moderate to large number of assumptions were made in modeling the KCP 
ranking units due to the lack of data for certain ranking units and the difficuity in 

identifying specific sources (see the critical data columns of Table 2.8). As an 
example, good groundwater characterization data were available for the Northeast 
Area, but the source term itself could not be identified. 

_ -  

I C  

a .  A 

. A  . _  

- -  .... '* . 

Environmental settings for air and soil a t  KCP remainea uniform; however, there 
were two settings for surface water and three for subsurface systems. Surface water 
was divided into two systems, one for flood potential with maximum flow rates, a4c6 
one for normal flow rates. Three subsusface settings were utiiized because of 
known varying thicknesses of the unsaturated zone and saturated zones a t  1h2 
plant. 

2.2.5 Lawrence livermore National Laboratory 

Lawrence Livermore National Laboratory (LLNL), is located approximately 40 miles 

east o f  San Francisco, California, and about three miles east of Livermore, California. 
The Livermore site, or the Main Site, occupies an area of approximately 1.3 square 
miles. LLNL was established in 1952 to conduct nuclear weapons and controlled 
therm o n u c I e a r research . Th e I a bora t o r y p e r io r m s res e a rc h , d eve I o p me n 't , ij I: G 

testing associated with the nuclear design aspects of all phases of the wea;;cns 

cycle. A majority of materials testing and high explosives diagnostics work for LLNL 
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is conducted at Site 300, 19 miles southeast of the Main'Site. Located in the Diablo 
Hill Range, Site 300 covers an area of 11 square miles. 

Land to the north of the Main Site is zoned industria4 and, to the ~ e s i ,  ; a d  i s  a 
high-density urban setting. Sandia National Laboratories Fiv~r;l?.nrz (:;P;i.i),  is  

iocated to the south. Land to the east is mainiy agi-iciji?url 3 ~ : :  ,:-?c..::-?. 
surface waters generally drain from the Main Site area to the wer.: \=.y 3;?.~?2m i>f 

arroyos and intermittent streams. Also nearby are the S o ~ l i h  5zy  b;.q~;ecuc: 2nci the 
Del Valle Reservoir. The major water-bearing formations in ; h i s  a rea  are 
multilayered systems of (55 to 100 feet) an upper, unconfined aquifer overlying a 

series of semiconfined aquifers. The two most important formations containing 
aquifers are the surface valley-fill materials and the Livermore Formation. 
Groundwater flow tends to be to the west or west-northwest. Th.5 climate i s  
generally characterized as Mediterranean type. Summers aril typicaiiy w a r m  and 
dry and winters are mild and moderately wet. Rainfall occurs mostly iron? Scrober 
to April and averages about 14 inches. Predominant winds in the summers are from' 
the west and southwest, while in the winter, they are mixed, with a high percentage' 
coming from the northeast and north. Wind speeds are most frequently in the'" 
range of 1 1  to 16 miles per hour. 

--. 
; :- 

Areas around Site 300 are sparsely populated, and t h e  majority of ~ns !and is used. 
for sheep and cattle ranching. Surface-water drainage a t  Site 300 is mos:iy from>," 

intermittent streams that flow during the wet winter months. Groundwater a t  Site' 
300 is found in the two major water-bearing zones: an upper aai!iier ir! the 
sandstones (375 feet deep) and conglomerzttes ana a deeper, confined 2qi.j; ii: 3 

lower sandstone. In addition, several localized, perched aquifers have been 
identified. The climate a t  Site 300 is also classified as Mediterranean type. Summers 
are typically warm and dry, and the winters are mild and slightly wet. 'The average 
precipitation is 10 inches, which usually falls from October to April. 

included in the Preliminary Report for LLNL are 30 Category I! and ! ! I  finc!ir?ss. 
Fourteen of  these findings were not ranked with ti;g riskru-k;a:ed i;-lG, 2 ; .  

which dealt with issues of data quality and four comFiisnc,z c i  ina;-:~:~.~i; ;en: i::~:::. 

were beyond the focus of the prioritization. Nine fir,dings w?:-: E C ~  TZC:?.?.~ 

pending the results of t h e  Survey's Sampling and Analvr.ir, i?uogrr: . 1.::: . -  ::::,:2i::i:-c; 

- -  
: - ; ; 3 ~  ~ 

. -  
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16 findings are grouped into 12 ranking units and evaluated using MEPAS. These 
ranking units, located on Figures 2.6 and 2.7, are as follows: 

e 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

e 

RANKING UNIT NAME 

Gasoline Spill a t  8uilding 403 
Groundwater Contamination in Southeast 
Corner 
Groundwater Contamination from Taxi 
Strip and Old Salvage Yard 
Groundwater Contamination a t  Southwest 
Area 
Groundwater Contamination from East 
Traffic Circle Landfill 
Integrity of Sanitary Sewer System 
Potential Release of PCB from Transformers 
and Capacitors 
Site 300-HE Process Wastewater Lagoons 
Site 300-Groundwater Contamination 
from Landfills 
Site 300-Groundwater Contamination from 
834 Complex 
Site 300-PCB Contamination from Landfili 6 
Site 300-Oily Waste a t  the Building 865 
Complex 

LOCATION ON MA? 

Main Sits C 

iMain Site L' 

Main Site F 

Main Site 6 

Main Site E 
Main Site A 

Main Site G 
Site 300 E 

Site 300 C 

Site 300 E3 
Site 300 0 

Site 300 A 

Of the 12 rankings units from the LLNL Survey, two represent the porential for 
future environmental problems and are not discussed in this section of the report 
(see Section 3). These ranking units involve the potential release of PC8s from 
transformers and capacitors and oily waste from the Building 865 complex. The 
remaining 10 ranking units represent existing or suspected environmental problems 
and are included in this section. 

Table 2.9 presents the LLNL ranking units that are existing or suspectec! 
environmental problems. Half of the ranking units for LLNL rank in the !4PI Groups 
that represent the secondary and tertiary levels of concern (Groups 6 and 7, and 4 
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1 
I 

5 

1 5 

TABLE 2.9 

Groundwater Contamination from Inactive Sites and Releases ' 3 '  ! Taxi Strip and Old Salvage Yard 

Gasoline Spill at Bullding 403 Inactive Sites and Releases 2 I 

LAWRENCE LIVERMORE NATIONAL LABORATORY 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

0 

0 

0 

! 7 Groundwater Contamination in Inactive Sitzs a n a  Reieases 
1 j Southeast Corner I 

Integrity of Sanitary Sewer Systems 1 Liquid Discharges 3 s i  

f a  i 

Site 300-Groundwater Inactive Sites and Releases 9 ;  
Contamination from Landfills 

Site 300-Groundwater 
1 

Contamination from 834 Complex : 
1 i 

Inactive Sites and Releases 

I 

0 

Groundwater Contamination from 
East Traffic Circle Landfill 

inactive Sites and Releases 

Site 300-HE-Process Wastewater Inactive Sites and Releases i c ;  
i 

n 
3 3 

i 

0 

Inactive Sites and Releases ' a \  1 I ? 

Groundwater Contamination at 
Southwest Area 

S Site 300-PCB Contamination from 'Inactive Sites and Releases ? a i  
I .I 

Landfill 6 

8 - Moderate Amount of Assumptions; C - Significant Amount of Assumptions 
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and 5, respectively). Most of these ranking units focus on groundwater inpzcTS 
from past spills and score as a result of large inventories released and proximiry 50 

receptors. 

The five highest scoring ranking units a t  LLNL regrsent  saiils on :he hlaii; Z i t ? .  

These ranking units, Groundwater Coniamlnation frcn L Z L T  i ;z-;-:c .Zir-’. & I  L : & & I .  2:-.-. . .- . .  _- .  . : . 

G ro u n d w a t e r Co n ta m i n a t  i o n i n So u i h w est A re a , G r o u n a w a t e r Cc  n ia rn i n a t  i o :: ? :c: i.1: 

Taxi Strip and Old Salvage Yard, Groundwater Coctaminasion in S G G : ~ S S S +  CSC-,.~:, 
and Gasoline Spill a t  Building 403, rank as a result of the toxicity of the dc.-zii-,aT: 

contaminant and the proximity of the receptors. The first two of these ranklnS 
units represent a VOC plume of unknown origin and contamination from a former 
landfill. The third of these ranking units represents measured groundwatet 
concentrations resulting- from spills, discharges, and surfac? impoundments in ihz 
general area of the taxi  strip and old salvage yard. Soil removal has taken giacz i:, 
this area. The fourth of these ranking units represents another VOC plume of 
unknown origin. Measured groundwater concentrations were used to rank phis 
problem. The last o f  these five ranking units represents a 1979 leak of  
approximately 17,000 gallons of gasoline. Measured groundwater conc,entrationr 
were also used to rank this problem. 

- . - . . .  

. .  

The lowest scoring ranking units include ranking units a t  Site 300 and leaks in 1k2 

sewer system of the Main Site. These ranking units rank relatively low due to t im? 

required for the contaminants to reach the receptors. In Site 300‘s iandiiil ncznj?; 

6, the primary concern was potential PCB releases as weil as the small potentia; 

receptor population. PCB’s low mobility results in an extremeiy low SCOW for thz i  
problem. For the other Site 300 landfills and for the Main Site’s sewer system ieaits, 
the highest scoring constituent is tritium. Due to the slow movement of  

groundwater underlying the Main Site and the distance to the wells a t  Site 300, the 
short half-life of tritium as well as the low inventory resuits in low scores for these 
problems. The groundwater contamination a t  Site 300 from the 834 Complex scores 
low due to the small inventory. 

A moderate number of assumptions were made in modeling the LLNL ranking ur.itc 

(see the critical data column of Table 2.9). A majority of the ranking units us& 

I assumptions based on available groundwater monitoring data to  est imate  :rt2 

source term for modeling. There were two environmental settings each for ai: and 

t 
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a 
b 
U 
t 
I 
I 
1 
1 
8 

surface systems corresponding to the Main Site and Site 300 a t  LLNL, whiie soii and 
surface water systems remained uniform throughout LLNL. Air jc-?tingS were 
divided by geographic locations of the Main Site and Site 300, as ihere i s  3 

distance between the facilities of approximately 12 miles. Two S t i b S U i y t C e  settings 
were needed based on this separation as weil. i z ?  groundbv~t.~i- -;.:..-: .(-I j~ ';i..vc 

geographically separated aquifers. 

.. - 

. .  -. 

2.2.6 Los Alamos National Laboratory 

Los Alamos National Laboratory (LANL) is located or: a 28,i8G-z;:? l:i.:z :i! z:: :~.- ' -  i. : . 
central New Mexico. The laboratory is approximateiy 25 miles nonhwest S E  2 5 t 3  

Fe, New Mexico. The primary mission of LANL is nuclear weapons resezrch and 
development. Other current programs include magnetic and inertial fusicn, niicf23r 

fusion, nuclear safeguards and security, and iaser separation. LANL h x  ke.zn in 
operation since 1943. 

. .  

Los Alamos County is a small incorporated county located in north-central New. 
Mexico on the Pajarito Plateau between the Jemez Mountains to the wilst and the. 
Rio Grande Valley to the east. Los Alamos County is 60 miles north-noeheast of? 
Albuquerque and 25 miles northwest of Santa Fe. Within the coljnty 3r2  : h i  LA+!L 

and two adjacent communities, Los Alamos and White Rock. The i A & L  ais0 o c x p i e s  
a small portion of Santa Fe County. Sixteen drainage areas, with a t m a i  c? 52.5OG 
acres, pass through or start with the LANL site. St:eamflQw in these ;:ar:y:>ns is 

intermittent. Springs on the flanks of the Jemez Mountains su;7piy ij;i.:s + ~ G * . - I  I n i o .  
the upper.reaches of some canyons. The amount of water Is inwfficien! i f ;  :x:!??in 
surface flows across the LANL site before depletion. 3 t i r i o f f  ---:n.: ;%?>:!;; 

main aquifer in the LANL area is located within the Tesuque Formatiion 5er,ec;k! the 
entire plateau and Rio Grande Valley. The lowest ?art o f  the Puye C.>i;sicc:ei-ii?:+! 
and the Tesuque Formation are within the main aquifer beneath the central  ar:u 
western portions of.the plateau. The depths to water below :he mesa taps rdi?ge 

from 1,200 feet along the western margin of the plateacj to about 6GC t??: ;lii7c9: 

the eastern part. 

- 
e ;. 

thunderstorms or heavy snowmelt reaches the Rio Grande severai ii:i:e: ;? 1 j q , + c .  2 
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is from winter storms. Surface winds in Los Alamos often vary dramatically with 
time of day and with location because of the complex terrain. With light, large- 
scale winds and clear skies, a distinct daily wind cycle often exists. A l ight 
southeasterly to southerly upslope wind occurs during the day. During the niqi.t, z 
light westerly to northwesterly drainage w!nd occurs. On the whoie, ~ h z  
?rgdominanr w i d s  are sourheriy 70 wesxr iy over Los Akmos Counry. 

lnctuded in the Preliminary Repori for LANL are 35 Category I I  and I l l  findings. 7::: 

of these findings were not ranked with the risk-based model. Four which de-it wixh 
compliance or management issues and one which dealt with worker safety were 
beyond the focus of the prioritization. Five findings were not ranked pending rhe 
results of the Survey's Sampling and Analysis Program. The remaining 26 findings 
are grouped into 15 ranking units and evaluated using MEPAS. These ranking units, 
located on Figure 2.8, are as follows: 

RANKING UNIT NAME LOCATION ON M A P  

0 

0 

e 
0 

e 

e. 

0 

e 

9, 

0 

0 

e 

0 

8 

Contamination a t  the Firing Sites 

Closed Landfills and Burn Pits 
Former Liquid Disposal 
Contamination from TA-54 Active Waste 
Management Units 
Past Liquid Releases 
Sediment Contamination from Outfalls 
Radionuclide Sediment Contamination in Water 
and Ancho Canyons 
Area P 
Potential for PCB Releases from Transformers 
Potential for Future Releases from Radioactive 
Waste Tanks 
Potential for Future Releases from Product Drums 
Potential Leaks from Abandoned or 
Removed Underground Storage Tanks 
Potential for Future Releases from Underground 
Tanks 

TA- 1 

8 
0 
N 
L 

0 
1 
C 

A 

P 
H 

F 

I 

M 

K 
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Los Alomor National 
Laboratory Boundary 

L E G E N D  

Technical Area 

LaJ I 

!i Scale. Miles 

APPROXIMATE LOCATIONS O f  
RANKING IJNlTS FOR 

LOS ALAMOS NATIONAL LABORATOR'f 
~~ 
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0 Potential Future Releases from 
Nonradioactive Aboveground Tanks G 

Of the 15 ranking units from the LANL Survey, five represent potential for future 
environmental problems and are not discussed in this section of ths resort j j e l  
Section 3j .  i n e s e  five ranking units invoive th-. potential i2ieases f r 3 ~  ,-:.Z~.>ZK.,.~ 

waste tanks, nonradioactive abovegrotinci t s n k s ,  prootic: srums, ~ j i : < z : ~ r ' z . ~ ~ : ~  

tanks, and PCB releases from transformers. ! he  remaining ten rsniific; d T , i t S  

represent existing or suspected environmenral problems and arz ~ C C ~ U G Z \  i i i  i h i j  
section. 

-. 
. .  

Table 2.10 presents the LANL ranking units that are existing or suspected 
environmental problems. Most problems a t  LANL rank very low due to the arid 
climate, the soil type, the distance to surface water, and the depth to grounawater. 
One ranking unit, Contamination a t  the Firing j i tes,  results in an HPI Group w h i c h  
represents a secondary level of concern (HPI Group  6 not included in the ranking 
tables, see page 2.14). Data on the majority of the firing sites are scarce. As a result, 
the modeling relied upon data from the one firing site where sufficient da ta  are 
available and applied this information to all of the firing sites. This firing site is one 
of the most heavily used and contami.nation is expected to be greater a t  this site. 
This suggests that the score for this ranking unit is likely to be high. 

A significant amount of assumptions were made in modeling the LANL rankiri.2 
units (see the critical data column in Table 2 . i O ) .  In particular, there was 3 lac:< G-; 

characterization of waste drums and many assumptions were made in conjcnction 
with organic contamination. 

Environmental settings for air, soil, and surface water remaiced uniform for LANL; 
however, the subsurface system was divided into two settings representing the 
desert geologic formations of mesa tops and canyon bottoms. 

2.2.7 Mound Facility 

The Mound Facility is located on a 306-acre s i t ?  in southwestern Ohio. The major 
technical work areas of the Mound- Facility are w:thin the city limits of Miamisbilrg, 
Ohio, and about 10 miles south-southwest of Dayton, Ohio. The main mission o f  
this facility is the manufacturing o f  both non-nuclear and tTitium-con:air!i;:(j 

. .  

2-60 



1 

~~ ~~ ~~~~ ~~~ ~ 

r 0 1 Past Liquid Releases 1 Inactive Sites and Reieaser I 

I 1 ! 

i a  0 Potential Leaks from Abandoned or Inactive Sites and Releases 
Removed Underground Storage 

TABLE 2.10 

0 

LOS ALAMOS NATIONAL LABORATORY 
EXISTING OR SUSPECTED EfiVIRQfUMENTAL ?ROBLEMS 

1 1 i Tanks 

Sediment contamination from i Liquid Discharges 

=%y==-==--v s :Inactive S ~ t i s  ana , - a t ~ ~ s s  % 

I 
i Inactive S i x r s  ana iie8.1 :;is 

{Active Waste Managern S I ? ~  
i 

3 1 1 Former Liquid Disposal 
,- Contamination from TA-54 Active i :Waste Manaqement Units i 

I 0 (Closed Landfills and Burn Pits 1 Inactive Sites and Releases ! S I  

I 1 Outfa1 1s 1 

0 I Radionuclide Sediment 1 Inactive Sites a n i  3eieases ; c i.. , 
i 

Contamination in Water and Ancho 
Canyons 

0 1Area P 1 inactive Sites and ‘?.e!etjes 1 s  

B - Moderate Amount of Assumptions; C - Significant Amount of Assurnetions 
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components for nuclear weapons which are assembled a t  another site. The Mound 
facility has been in continuous use since 1948. 

The northern boundary of the site is approximately 0.13 mile south of V~GLSL 
Avenue in Miamisburg. Mound Avenue wfis south siong the eastern bcsneaiy c? 

Centrai Railroad roughly parallei the westsrn boundary a i  distar!css raiygins f r o c  
approximateiy 50 to 200 feet. The Great M i a i ~ i  Z i v s  fiows '1,500 io Z,GGG k: we:': 
of the site. The present land use within a 5-miie radius is mostly resicenri. i, wit;; 
limited industrial development. Most residential, commerciai, and ifidLstizi 
development is concentrated on the Great Miami River floodplain. The adjacenr 
upland areas are used for residences and agriculture or are unused open spaces. 
The major water body in the vicinity of the plant site is the Great Miami Rivtl-. 

Agricultural land within a 5-mile area around the site is used ?rimdrily for corn ana 
soybean production and for livestock grazing. 

. .  -. -2 r, - . . -  . -  
the site. The southern boundary of ~ j y z  .:;-;s i j  z2nner A D Z ~ .  ; ,-zi;-<;s s; - - -  ;: .= i - .-I. . .  

The climate of the area is continental, with moderate extremes in temperature. 
. Temperatures in the Dayton area range from an average daily minimum of 23.1 "F in 
January to an average daily maximum of 86.9"F in July. The relative humidity jz 

southwestern Ohio is moderately high, in correlation with precipitation patterns. 
Estimated average values for different times o f  the day a t  the Mound site range 
from 50 to 85 percent. Precipitation is common in all seasons. The average ann-Liai 
rainfall equivalent is about 40 inches, inciuding about 27 irtches p a  year of snow. 
The maximum 24-hour rainfall recorded in Dayton is  4.56 inches. The surface winci 
flow a t  Dayton is .predominantly from the southwest quadrant. Average anr;Liai 
wind speeds range from 7 to 10 miles an hour. 

Included in the Preliminary Report for the Mound Facility are 33 Category i I  and I l l  
findings. Twenty of these findings were not ranked with the risk-based model. 
Eleven which dealt with issues of compliance or management and three laboratory 
quality assurance issues were beyond the focus of the prioritization. Six findings 
were not ranked pending the results of the Survey's Sampling and Analysis Program. 
The remaining 13 findings are grouped into 10 canking units and evaluated using 
MEPAS. These ranking units, located on Figure 2.9, are as follows: 
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RANKING UNIT NAME LOCATION ON M A ?  

Hazardous Air Emissions - Vents 
Inactive Leach Pi t  
Soil Contamination in the Canai 
Soil Contamination in Arza 5-1 
Soil Contamination in the Vaiiey Locations 
Soil Contamination on the SM/PP Ail1 
Soil Contamination in Area 5-7 
Tritium Contamination in the Main Hill Groundwater 
SM/PP Hill Drum Storage Area 
Potential Leakage from Underground Tanks 

1 
G 
F 

H 
D 

Of the 10 ranking units from the Mound Facility Survey, one represents a potentiai 
for a future environmental problem and is not discussed in this section of the repofi 
(see Section 3). This ranking unit involves the potential for leakage from 

,- underground tanks. The remaining nine ranking units represent existing or 
suspected environmental problems and are included in this section. 

T Y  

I Table 2.1 1 presents the Mound Facility ranking units that are existing or suspectec 
environmental problems. The Mound Facility ranking units score in hP! Groups 
associated with tertiary levels of concern and below (HPI Groups 4 and 5, and 3 ank 
below, respectively). In most of the. highest scoring ranking units, the scorins is 
driven by atmospheric transport of the contaminants. One of these ranking uniTs 

involves organic emissions from the iaboratory hoods while others, ir;ciuding :he 
5-1, Valley, and SM/PP Hil l areas, include contaminated soiis in which the poxenria; 
for resuspension drives the ranking. 

Several reasons exist for the atmospheric-related ranking units a t  the Mound 
Facility. The primary reason is that the Mound Facility has a significant population 
a t  i t s  boundaries. In addition, many of these ranking units concern long-lived 
radionuclides which would result in raising the score to account for the persistence 
of the chemical in the environment. For the vents ranking unit, conservative 
assumptions were used concerning the degradation of the organics emitted. 
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TABLE 2.1 1 

HPI 

MOUND FACILITY 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

i crl:!cal i I 
Ranking Unit Name 

i crl:!cal i 
Ranking Unit Name 

1 5 1 Inactive Leach Pit Inac:;ve S ~ s s  and heleases c ;  

5 Soil Contamination in Area 5-1 lnacrive Sites and Releases ! a j  
5 1 Hazardous Air Emissions - Vents !Air Emissions i a i  

Inactive Sites and Reieases I Soil contamination in the Valley 
Locations 

1 4 lSoil Contamination on the SM/PP Hill jlnactive Sites and Releases d i 3 :  

Tritium Contamination in the Main Inactive Sites and Reieases I ’ I  Hill Groundwater I 
~~ ~ I 2 lSoi1 Contamination in Area 5-7 1 Inactive Sites and Releases 

1 .  0 ISM/PP Hill Drum Storage Area I Inactive Sites and Releases I B l  

E - Moderate Amount of Assumptions; C - Significant Amount of Assumptions 

I 

I 
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Two non-air-related concerns result in HPI Group 5 :  an inactive leach pit, ant5 oif- 
site contamination in the abandoned Miami-Erie Canal. These issues score highest 
for the groundwater pathway due to the proximity of the problems to supply weils. 
in addition, the potentially large inventory a t  the leach pit and the persistence o f  
the inventory a t  the canal were factors in the scores. In the leach pi: ran:c:r-2 G E ~ ,  

no volatilization of the acetone was assumeil.; T T ~ L S  jisrt? for 15is ; ~ i ; i i ~ ~ :  - L;-, .: : j  

conservative (i.e., may err on the hign side). Dep::? to srsun~wate: is  ~ p + - ~ x , ; ~ , s ~ ~ i y  
25 feet. 

. .  

. .  . .  

The lowest scores a t  Mound are due to either the small inventory availabls {eiums;, 
the small area available for'resuspension (Area 5-7), or the distance to the recepior 
(Main Hill tritium). 

A moderate amount of assumptions were made in rnodeiins the Mound F x : ; i i y  
ranking units due to the variability of the data avaiiability (see the criticzi s a ~ a  
column of Table 2.1 1). As an example, the potentiaily contaminated radioactive sail 
areas had good data on the contaminants present; however, the areal extent of 
contamination was not we I I -d e f i n ed . 

:. 

5 

_. 
Environmental settings for air, soil, surface water, and subsurface systems remained 
uniform for the Mound Facility due to the relatively smalf areal extent of the  s i t ? .  

#.. 2.2.8 Nevada Test Site 

The Nevada Test Site (NTS) is a proving grounds for nuciear devices anc dia5ncs:i: 
instrumentation. Nuclear devices are detonated underground for contaii;mr-nt 
purposes. NTS is located in Nye County, Nevada, with its southwest corcer  

approximately 56 miles northwest of Las Vegas. It has an area of 1,345 sqijare m::ies 
and is bordered on the north, east, and west by Nellis Air Force Base Range 
Complex. NTS has been a testing ground for approximately 35 years. 

t .  

The topography of the NTS consists of nor;h-south-trending rugged mountain.; 
separated by broad, flat-floored and gentle-sloped valleys. The highest elevations 
a t  the NTS are on Pahute Mesa, about 7,235 feet, and Rainier Mesa, 7,694 feet 
above sea level. The lowest elevations are in Frenchman Flat and Jackass Fiar, b ~ f . 7  
a: about 3,000 fee t  above sea level. There are three principal valleys ?rvith;n :bs 

2-66 



I 
I 
I 
I 
I 
I 
b 
I 
I 
1 
I- 
! 
1 
I 

NTS: (1) Yucca Flat, a north-south elongated closed basin with a dry lake (playa) a t  
the southern end, (2) Frenchman Flat, an oval-shaped closed basin with a giaya a t  
the center, and (3) Jackass Flat, a valley that drains off the NTS a t  i ts  southwest 
corner. The depth to groundwater ranges from 650 to 1,650 feet. 

The climate of the NTS and surrounding area is variahie, :iui? 10 ~ i z ~ : z ~ i c ~ s  "7 

elevation and its rugged terrain. Generally, the climate is r e f i x e d  to GC, continer:;;;ii 
arid. Throughout the year, there is insufficient water i.c j ~ ~ ~ c f i  !ke amw-:h - ;;f 
common food crops without irrigation. The NTS average artnusi grxip i ta t ion  
ranges from about 4 inches at the lower elevations to around 12 inches on the 
higher elevations. Temperatures vary considerably with elevation; slope, and locai 
air currents. The average daily temperatu'res a t  the lower elevations range between 
26°F arid 53°F in January and between 62°F and 97°F in July, with extremes of 1 15°F 
and -30°F. Corresponding average daily temperature ranges or, the 3lateaus are 
27°F to 37°F in January and 61°F to 77°F in July. The wind direction, as measured on 
a 100-foot tower a t  an observation station about 5.5 miles north-nol-hwest of'" 
Yucca Lake, is predominantly northerly except during May through August when-" 
winds from the south-southwest predominate. However, because of the prevalent 
mountainhalley winds in the basins, south to southwest winds gredominatz during 
daylight hours of most months. These wind patterns may be qtiite diffgrent a t  other 
locations on the NTS because of local terrain effects and differences in eievation. 

Included in the Status Report (the Preliminary Report was under ce*./eioprnent. 
during this Prioritization effort) for NTS are 50Category I I  and ! I 1  findings. Twenty 
of these findings were not ranked with the risk-baseci modei. Ten J m t c h  C2al'i wi th  
compliance or management issues were beyond the focus of the prioritization. One 
finding dealt with an environmental problem which MEPAS cannot rank, discharges 
to a municipal sewage treatment plant. This problem was addressed in the 
Integration Phase of the ranking. finally, nine findings were not ranked pending 
the results of the Survey's Sampling and Analysis Program. The remaining 30 
findings are grouped into 10 ranking. units and evaluated using MEPAS. These 
ranking units, located on Fiqure 2.10, are as follows: 
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RANKING UNIT NAME LOCATION ON MAP 

I 
I 
I 
I 
I 
0 
I )  

I 
I 
I 
I 
I 
I 
1 

Tunnel Ponds 
Fuel Spill - Desert Rock Airstrip 
Soil Contamination by Hazardous Chemicals 
Wastewater Lagoons in Drainage Swales 
Subsurface Soil Contamination 
Contamination of Soils with Radionuclides 
Near Surface Soil Contamination from 
Waste and Wastewater Disposal Practices 
Potential for Leaks from Underground 
Storage Tanks 
Potential for Release from Hazardous Materials 
and Waste Storage Areas in NTS 
Potential for Leaks from PCB Transformers 

8 
G 
D 
9 
A ,  i 

C 

e- 

D, E, F 

E 

Of the 10 ranking units from the NTS Survey, four represent potential for future _ _  
environmental problems and are not discussed in this section of the report (see 
Section 3). These four ranking units involve the potential for leaks from PCB 
transformers, releases from wastewater lagoons located in drainage swales, ieaks 
from underground storage tanks, and releases from hazardous materials and waste 
storage areas. The remaining six ranking units represent existing or suspecred 
environmental problems and are included in this section. 

Table 2.12 presents the NTS ranking units that a re  existing or jilspected 
environmental problems. All of the ranking units for NTS rank iow (HPI Group  3) II? 

the DOE-wide ranking, suggesting that the model does not project contaminacts to 
reach receptors. Those involving groundwater transport rank !ow d c e  t o  the 
thickness of the unsaturated zone and the distance to receptors. Distance to 
receptors results in low scores for airborne pathways as well. 

One unit, Contamination of Soil with Radionuclides, represents the  rzdioac-:ive 
surface soil contamination resulting from past atmospheric nuclear detonatiecs, 

safety experiments,. and nuclear rocket experiments. Atmospheric testi;?g w a s  

halted in 1963 following the Limited Test Ban Treaty.  Hesuspension S T  ~ i i ! i : ~ ~ i i . ~ ~ -  

239 scores the highest for this ranking unit. This is due to the toxicity and I c r ; ~  k~!!- 

* .  
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TABLE 2.1 2 

0 

0 

0 

NEVADA TEST SITE 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

? 2 Contamination of Soils with 1 Inactive Sites and Reieases : 
Raaionucl ides 

from Waste and Wastewater 
Disposal Practices 

Soil Contamination by Hazardous 
Chemicals 

I 

Near Surface Sot1 Contamination Liquid Discharges 1 s :  
! -  j 

! 
1 

Inactive Sites and Reieases 8 ;  I I 

I 0 ITunnelPonds I Liquid Discharaes I s :  
I 0 ISubrurface Soil Contarnlnation 1 Inactive Sites and Reieases I C !  
I 0 IFuel Spill - Desert Rock Airstrip I Inactive Sites and Re!eases I A j  
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life of the contaminant. It should be kept in mind, however, that  even this ranking 
unit ranks very low. 

A second major issue a t  NTS involves the subsurface soil contarninaticc resuiting 
from underground nuclear tests. This ranking unit scores extremely low HPI as a 

8 8 . -  -. - .  ., ..- .c;:.S: 

the depth to groundwater, low groundwater velocity, and a i s t a c z  zc) .:he :x?23t0r. 

To identify the effects of potential changes created in groundwaxr f iow oirection 
and velocity resulting from 'these tests, this ranking unit was ; ~ G C S ~ W  a .;sacci 
time. This second modeling assumed the worst case scenario for those important 
groundwater characteristics; however i t  also scores very low (Group 0). 

result of'the encapsulation of the radionuclides in the soil by thz  Ai-.. - - +  :....i . . :.:?.= 7 , - . - ~  

A moderate amount of assumptions were made in modeling the NTS ranking units 

due to the moderate quantity of data available (see the critical data column in Table 
2.1 2). Good data were available for characterization of radionuclide contamination 
in soils and their areal extent, but characteristics such as the depth of contamination 
were estimated. .n- 

There were two environmental settings for air, and three settings each for soii and 
subsurface systems for NTS. As surface water does not pose a viabie pathway for 
contaminant migration, a setting for this transport pathway was not completed. 
Two air settings were utilized, as two wind/air monitoring stations with different 
data exist a t  this site. The three soil settings were based on three different 
topographic areas with differing activities. These areas are the flats, where a 

majority of the underground testing occurs; the mesa areas, which are used for 
tunnel shots and additional underground testing; and the southwest area,  which is  

mainly an administrative/support area. The subsurface system was divided into 

three settings by the distance to the receptors with respect to the location of the 
ri te activities. As an example, contaminant migration time to receptors is  greater 
for the mesas than for the flats or the southwest areas. 

2.2.9 Pantex Facility 

The Pantex facility is approximately 17 miles northeast o i  downtown Amarillo, 

Texas. The facility is cn a 10,300-acre portion of a former Desarr:ne,.:: .7f L , 2:?Zi- : . :? 

facil i ty used from the early 1940s to 1947 for the prodc;cii3i! c i  c ~ ~ . \ i ' ~ I t ~ : 3 ; ~ ~ < ~  
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ordnances. The current mission is  the assembly and maintenance of nuciear 
weapons. This is accomplished through weapons stockpile maintenance, wespons 
safety inspections, weapons components disposal, and high explosives machining 
and development. The Pantex Facility has been used since 1951 by DOE ana its 
predecessor agencies. 

. .  The winds a t  the facility are predominantly from the south through souii;sve.;’;, VK: 
more northerly and westerly winds from November to March. The faciliiy i i : ? . ~  ;>.: :1;.2 

Southern High Plains, which consist of uniform, deep, moderately fine--ic.ith:242 
fertile soils. The soils are gently sloping, forming a localized closed basin .at  
Pantex Facility. Waters from infrequent rains (average precipitation is 20 inches per 
year) and process discharge waters drain to depressions in the soil (piayas). T : ~ c  
playas are an intermittent source of recharge to the underlying water table aquifer 
(Ogallala). However, evapotranspiration greatly exceeds precipitation arid the 
aquifer is decreasing by approximately two feet per year. The depth to the watzi- 
table a t  the Pantex Facility is presently 400 feet, with a saturated thickness of 3Ctr 
feet. Groundwater also occurs perched above the water table on localized beds of 
impermeable clay. 

Included in the Preliminary Report for Pantex Facility are’,31 Category I 1  and !:I 
findings. Seven of these findings were not ranked with the risk-based model. Five 
which dealt with compliance or management issues were beyond the focus of th? 
prioritization. Two findings were not ranked pending the results of the Survey’s 
Sampling and Analysis Program. The remaining 24 findings are grouped intc :4 

ranking units and evaluated using MEPAS. These ranking units, located c n  F i - 2 ~ ~ 2  

2.1 1, are as follows: 

RANKING UNIT NAME 

Known Liquid Releases 
Playas 
Ditches 
Contaminated Surface Soils - Not Accessible 
Contaminated Silrface Soils - Accessible 
PCB Release 
Depleted Uranium Contamination Sites 

LOCATION ON MAP 

E 
F 

G 
C 
a 
c 
E 

i 
1 
I 
I 
I 
I 
I 
d 
1 
I 
1 

.. 

I 
I 
1 
I 

I 
t 
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Firing Site 15 H 

Asbestos D -  
Fluoride Emissions E 
Landfills A 

Potential Future  Releases from Non-Tan k Sources A 

Potential Future Releases from Aboveground 
Tanks C 
Potential Future Releases from Underground 
Tan ks i 

Of the 14 ranking units from the Pantex Facility Survey, three represent poientiai 
for fu ture  environmental problems and are not discussed in this section of tne. 
report (see Section 3). These three ranking units involve the potential for iu-cu;? 
releases from non-tank sources and aboveground and underground tank soiircEs. 

T h e  remaining 11 ranking units represent existing or suspected environrnenrai 
problems, which are included in this section. 

.,. 
~ Table 2.13 presents the Pantex Facility ranking units that are existing or suspected 

environmental problems. One ranking uni t  scores in an HPI Group of most concer:: 
(HPI Group 8), while two others score in HPI Groups of secondary concern (h?! 
Groups 6 and 7). Four ranking unitsscored in the lowest group (HPI Group 0). In ail  
cases, the exposure concern that drives the scores for the highest ranking uni t s  
involves crops and livestock. Generally, these ranking units include large reieasss GY 
liquid, a necessary ingredient for migration to the groundwater in the Pantex area. 
Where migration was dependent upon rainfall, the ranking u n i t  scores low or is ncx 
scored for that pathway. In those ranking units,  resuspension becomes the focus of 
concern. Resuspension generally drives the ranking units that score in the middle ~i 
the Pantex ranking. 

The highest scoring ranking uni t  at the Pantex Facility (HPI Group 8) is Known Liquid 
Releases, which represents several major past releases identified at  the site. 
However, the  modeling for the ranking u n i t  focuses on historic waste solv2nt 
disposal due to the potential quantities and contaminants involved. Between 1954 
and 1980, waste solvents were dispossd of in a n  unlined waste pit. T h e  I z , ; . ; ~  
quantities :hat may have been disposed of over that period, coupled with .:i:? 
toxicity of dirnethy1formamide;are the reasons for- the score for this ranking unit. 

I 

b 
I 

'I 
1 
I 
I 
1. 

I 
I 
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1 
I 
1 
I 
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TABLE 2.1 3 

i 
I 
I 
T 
1 

” !  P 

Group 

8 

7 

6 

3 

3 

. 

3 

2 

0 

0 

0 

0 
* 

PANTEX FAClLlTY 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

Ranking Unit Name 

Critical I 
Environmental Management 41-03 : ;3’aca ~ 

: C;;?gory ; 

Known Llauld Releases 1 Inactive Sites and Releases ?, . 

Ditches 
- I Liquid Discharges 4 

Plavas 

Firing Site 15 

Depleted U ranium Contamination 
Sites 

Liquid Discharges ; 3 4  

Inactive Sites and Releases - j c i  
c q  

I 
Inactive Sites and Releases 

PCB Release I Inactive Sites and Releases 

Contaminated Surface Soils - 
Access1 ble 

I Inactive Sites and Releases j C ’  ! 

Contaminated Surface Soils - Not 
dccessi ble 

asbestos 

c ;  
I 

Inactive Sites and Releases 

Fluoride Emissions ]Air Emissions 

I Inactive Sites and Releases Landfills 

A - Monitored or Measured Data; 8 - Moderate Amount of  Assumptions; C - Significant Amount o f  
Assumptions 
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TWO other ranking units are in the upper portion of the Pantex ranking. These 
ranking units, referred to as Playas and Ditches, have related environmental 
problems. Al l  site process effluents and runoff drain to natural lakes referred to as 
playas. As a result, these playas may contain inorganic, organic, radioactive, ac.1 
high-explosive contaminants. The largest playa supplies irrigation wat2r to cz3r::.: 

cropland. Although this ranking unit scores for the grounawater pathway, it ' iVGGiG 

also score high for irrigation from the surface water. The ditches ranking ut?:-': 
represents four drainage ditches which ultimately lead to the playas. These iitchzs 
receive effluents containing treatment plant wastes, processing wastes, hi5 I-, 
explosives, and potential solvent and lead-based residues. Like th-e Playas ran king 
unit, the toxicity of high explosives results in a moderately high score for this 
ranking unit. Again, the focus.of the exposure concern is on the potential to impact 

crops.and I ivestock. 

The lowest scoring ranking units rank low for a variety of reasons. The AsbestGs 
ranking unit.focuses on the potential for exposure to the few workers who come 

G into the area of an abandoned building. The Fluoride Emissions.ranking unit 
focuses on an environmental, not human, health concern: the potential for fluoride 

.:. uptake concentrating in cattle' bones. Finally, the Contaminated Surface Soils - Not 
1: Accessible and the Landfills ranking units rank low due to insufficient liquids to aid 

the migration of contaminants. 

Due to the small quantity of data available, a significant number of assump'rtons 

were made in modeling the Pantex Facility ranking units (see the criticai d Z t t  

c 

column of Table 2.13). Particularly, analytical data for inactive/abandoned W Z S ; ~  

sites were lacking for modeling. 

Environmental settings for air, soil, and surface water systems remained uniform for 
the Pantex Facility; however, the subsurface settings were divided into t w o  

differing sets of soil characteristics in relation to vadose zone flow to the aquifer. 
One setting was for playas and the other for the loess which covers the remainder 04 
the site. 

I 
1. 
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2.2.10 Pinellas Plant 
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The Pinellas Plant-is 3.2 miles northwest of Pinellas Park, Florida, and 3.5 miles 
southeast of Largo, Florida. The plant covers approximately 100 acres of land and 
was designed for the manufacture of neutron generators, a principal c ~ v m n e g i  :.' 
nuclear weapons. It has been in operation since 1957. 

The Pinellas Plant is bordered on the east by Belcher Road (County Row 27j, [ h e  

south by Bryan Dairy Road (County Road 1351, the west by the Seaboard Coast L ~ n e  

railroad tracks, and the north by light industry. The closest residential areas are 
approximately 1/4 mile from the plant. Pinellas County contains 24 municipaiities in 

which 73 percent of the population resides. Largo, 6.3 miles northwest of the plant, 
and Pinellas Park, 3.5 miles southeast, are the closest municipalities to the plant site. 

Pinellas County has a subtropical marine climate, with extended humid summers-' 
and short, mild winters. Average summer temperatures range from the low 70s to:$ 
low 90s Fahrenheit, and winter temperatures from the low 50s to low 70s. Snow is'; 
very rare, as freezing temperatures occur only once or twice a year or not a t  all. The- 
outstanding feature of the local climate is summer thunderstorms. On the average, 
thunderstorms occur 90 days a year, mostly in the late afternoons during lune, July, . 
August, and September. Prevailing winds are from the north and northeast during 
the winter months; east and south winds predominate during the remainder of t h e  
year. Given the fact that westerly sea breezes occur commonly in the summer, ihere 
IS a roughly uniform distribution of wind directions. The average wind spwd 8 2 
miles per hour. Tornadoes and hurricanes are possible in the Pinellas County area. 
The frequency of a hurricane's passing within a SO-rnile radius of the plant i5 m e  
every 8.5 years. 

Sinkholes occur in the vicinity.of the Pinellas Plant and may provide a possible 
conduit between the surficial aquifer and the Upper Floridan aquifer. The scoring 
of the Pinellas ranking units depends heavily upon whether such afi interc:::nr.ection 

exists. There is a difference of opinion concerning this possible interconnxticn: 
therefore, for modeling purposes.the conservative assumption was made that these 
sinkholes do provide an intercmnection between the aquifers. Ti\ s i?;::.:;. Y:; 

groundwater-W~S the3 assu:nz?J to be.about 100 feet. There is also B cji:?e:?ri:,:$? fcf 
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opinion whether the Upper Floridan aquifer is used for drinking water in the vicinity 
of the site. Again a conservative assumption was made that there is limited use of 
the Upper Floridan aquifer as drinking water. 

Included in the Preliminary Report for Pinellas Plant are nine Category II and I l l  
findings. Four of these findings were nct  i a n k e - i  ..vi?? the risk-basd mc5ai. :3:..: 
which dealt with issues of data quality and two compliance or management ~ X L E S  

were beyond the focus of the prioritization. One finding was not ranked : ;~cc : ;~  
the result of the Survey‘s Sampling and Analysis Program. The remaifii::s five 

findings are grouped into six ranking units and evaluated using MEPAS. These 
ranking units, located on Figure 2.12, are as follows: 

. .  

RANKING UNIT NAME LOCATION ON MAP 

0 4.5 Acre Site 
e Eastern Sites 

Western Sites 

A 

C 
B 

0 Potential Releases from Active Underground 

Past Releases from Inactive Underground 
Storage Tanks 

Storage Tanks F, 
0 

e Past Releases from HP Tanks L 
G, H, I, 1, K 

Of the six ranking units from the Pinellas Plar,t Survey, one represents a po-cential 
for future environmental problem and is not discussed in this section of the report 
(see Section 3) .  This ranking unit involves the potential for releases from active 
underground storage tanks. The remaining five ran king units represent existing or 
suspected environmental problems, which are included in this section. 

Table 2.14 preserrts the Pinelks Plant ranking units that are existing or suspected 
environmental problems. One Pinellac ?!?at ranking unit ranks in ac HPI Group 
which represents a secondary level 3f concvn. In all tasec, ?he higher rankings a;? 
due to the proximity of the enviimme:lal Troblems to local wells, the i-elativeiy 
large amounts available for pot2;:tial .-.igi-ati?n, and the toxicity sf the domicant 
chemicals. In additian, those scorLs ?re  S.r2szd u p o n  assumgtioiis of p o t ~ n . t i a i  

8 
a 
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TABLE 2.14 

HPI 

..- 

Critical 

PINELLAS PUNT 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

I 

4 

1 inactive Sites and Releases i c j  
I 1 6 :Eastern Sites 

Past Releases from Inactive 
Underground Storage Tanks 

Inactive Sites and Releases 

I S i4.SAcreSite 1 Inactive Sites and Releases I c l  

I 0 !Past Releases from HP Tanks 1 Inactive Sites and Releases I C 9  

C - Significant Amount of Assumptions 

.- 
..I. 
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c 
1 
ii( 

6 

a 

communication between the surficial aquifer and the Upper Floridan aquifer as well 
as assumed usage of nearby wells. 

The Eastern Sites ranking unit,includes the East Pond and the Northeast Site. 
Among the wastes discharged in the East Pond.were industrial wastewatsr, spray 
irrigation field underdrain, cooling tower blowdown, t ~ i ~ i u ~ - ~ ~ ~ ~ ~ ~ , - . ~ ? ~ ~ ~ ~ ~  
wastewater, solids incinerator scrubber water, photographic iaboratory ett!ii?nz. 
and stormwater runoff. The Northeast Site is a swampy area acfjawni -tc ti....? 53s; 
Pond that received soil removed during the deepening of the pond in 19'72 :c?d j73d 

previously been used for the storage of drums of waste ana construction debris. 

. . .  

. -. 

A significant amount of assumptions were made in modeling the Pinetias Plant  

ranking units (see the crit ical data column of Tabie 2.14). In additiorr to the 
assumptions concerning the interconnection via sin kholes and the usage of nearby 
wells, mentioned above, there was a lack of quantitative waste site inventories, and 
therefore, groundwater monitoring data were used to derive contaminant 
inventories in a majority of the ranking units. Environmental settings for air, soil, 
surface water, and subsurface systems remained uniform for the Pinellas Plant due 
to the small areal extent of the site. 

2.2.1 1 Portsmouth Uranium Enrichment Complex 

The Portsmouth Uranium Enrichment Complex (PUEC), of which the Portsmouth 
Gaseous Diffusion Plant is a part, is located in the south-central part of Ohio. 2UEC 
occupies about a 6.3-square-mile area. The principal mission of P\!iC i; the 
separation of uranium isotopes via gaseous diffusion. This separated ?q<ic?ed 

uranium is part of the fuel cycle for national defense and commercial reactcrs. This 
piant has been in operation since 1954. 

Several small communities, such as Piketon, Wakefield, and Jasper, lie within a few 
miles of the plant. Piketon, the only nearby urban center (population 1,72F), is 
located approximately five miles north of the plant on U.S. Route 23. Fiic.:~;::.: ' 5  ? : :  3 

are no major nuclear facilities in the vicinity other than PUEC. The area surrsundirg 
the plant, except for the Scioto River floodplain, consists of marsinal f?g-:-~.~.:~~c .: 

-.: 
rural, agricultural area with very few other industrial air pollution solin:. 3 , .  



densely forested hills. The Scioto River Valley is farmed extensively, particularly for 
grain crops. 

Pike County is located in a humid-continental climatic zone. This zone, unique to 
the Northern Hemisphere, lies between the dominating polar front and the tropical 
climates. Temperature and precipitation extremes, such as heat waves, coid ~ 2 . ~ 2 5 ,  

blizzards, and cloudbursts, are relatively common. Winters are moderately coid, 
with an average of 112 days of 32°F or iower temperature but oniy 3 days of 5 ~ 5 -  

zero temperatures per year. Summers are moderately warm and numid, ,viih an 
average of 27 days of 90°F or above per year. During the period 1936 to 1974, the 
average temperature was 53.3OF, which was approximately 1 .S"F below the average 
for south-central Ohio. The average daily maximum and minimum temperatures for 
the period were 65.3"F and 4.14"F, respectively. Precipitation varies widely, with a 
yearly average of about 39.8 inches. The precipitation is usually well-distributed 
throughout the year, although fall is often the driest. 

Included in the Preliminary Report for PUEC are 32 Category I I  and JII findings. 
Eighteen of these findings were not ranked with the risk-based model. Eleven 
which dealt with compliance or management issues and three which deal t  with data 
quality issues were beyond the focus of,the prioritization. Two findings dealt with 
environmental problems which MEPAS cannot address, photochemical oxidation 
and PCBs found in off-site minnows. These two findings were addressed in the 
integration Phase of the ranking. Two findings were not ranked pending the results 
of the Survey's Sampling and Analysis Procjram. The remaining 14 findings are 
grouped into 11 ranking units and evaluated using MEPAS. These ranking units, 
located on Figure 2.1 3, are as follows: .. 

RANKING UNIT NAME 

Chromium Air Releases 
Tech net i u m Ai  r Re1 eases 
Unscheduled Air Releases 
Coal Pile Runoff 
East Central Area inactive Sites 
South Area Inactive Sites 
North Area inactive Site5 
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D 
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G 
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0 Chromium Lagoon I 

0 Potential Future Releases from Underground Tanks H 
0 Potential Future Releases from Aboveground Tanks H 

0 Recirculating Cooling Water System H 

. I  Of :he i i ranking units from the ?UEC Si ixey ,  x 7 ; ' ~ e  repressnt pcteniizi -:or .:<.:::.? 

environmental problems and are not aiscusssd in this section of the repon (see 
Section 3). These three ranking units invoive the potential for reieasrs YTG:,: 
underground and aboveground tanks and from the recycied cooling water -ys'cem. 
The remaining eight ranking units represent existing or suspected efivironmectai 
problems, which are included in this section. 

Table 2.15 presents the PUEC ranking units that are existing or suspecrec; 
environmental problems. Three ranking units a t  PUEC rank in HPI Groilps 
representing a secondary level of concern (HPI Groups 7 to 6). Four rank in i-i?: 

Groups 2 and below. 

Three of the four highest scoring ranking units involve air releases from the site. 
These ranking units include Chromium Air Releases, Unscheduled Air Releases, and 
Technetium Air Releases. The chromium releases are due to drift from the coo i in~  
towers. The score for this ranking unit is heavily influenced by the drift rate used. 
There is a difference of technical opinion as to the appropriate figure. This analysis 
is based on that which provides the highest score. The unscheduled air reieases ar2 
due to fugitive emissions of uranium-235 and 238 from process leaks. Thz 
technetium releases are due to contaminant t r ap  inefficiencies. These ranitii-..; ~ , - ~ i t z  
rank relatively high as a result of the radioactivity or toxicity of the releases.. 

The only non-air ranking unit that ranks high in the Portsmouth ranking is Coal Pile 
Runoff. This ranking unit represents the leachate from the coal pile. This leachate 
may be released to the surface water due to inadequate containment. The ranking 
is due to the toxicity of arsenic and the qu.antity of the runoff. PUEC has indicated 
that it has taken measures to minimize this conceril since the Survey was conducted. 
Such measures have not been factored into this ranking. 

The scores for the ranking units that railk I G W  are due to contaminants that sre n;lt 

very mobile in soils (Chromium Lagoon) or the groundwater flow veiocity is SG law/ 
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3 
1 TABLE 2.1 5 

PORTSMOUTH URANiUM ENRICHMENT COMSLEX 
EXISTING OR SUSPECTED ENViRONMENTAL PROBLEMS 

- 1 7 ;Chromium Alr Releases {A i r  Emissions 3 

I 
& 6 Coal Pile Runoff 1 Liquid Discharges I 4  

6 I Unscheduled Air Releases IA i r  Emissions i A ,  

I 4 1 Technetium Air Releases !Air Emissions [ A i  
i I 

2 East Central Area Inactive Sites 1 Inactive Sites and Releases 1 8 :  

2 !South Area Inactive Sites /Inactive Sites and Releases 1 s ;  

i 1 I North Area Inactive Sites 
~~ 

6-- 
~ 

1 Inactive Sites and Releases 
i I 0 IChromiumLagoon IActive Waste Management E A i  

A - Monitored or Measured Data; B - Moderate Amount of Assumptions 
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that migration to receptors is projected to be minimai (North, $Gc;:k, ac:d E G ~ :  
Central Areas Inactive Sites). 

A small number of assumptions were made in modeling the PUEC ranking units (see 
the critical data column of Table 2.15). Good data were available for air emissions, 
while a moderate number of assirmptiionc, \NET? sed '  for the  inadive ji-ics 35 I > ' . - . .  .:., - . 

the aboveground and underground tanks. 

Environmentai settings for air, soil, and surface water systems remained az:fL :z ic; 

PUEC; however, there are two subsurface settings, as the innallazion is iacatzc or, 

an aquifer divide. Groundwater flow is segregated because of the divide and i5 

directed into two geologically separated aquifers. The depth to groundwater varies 
from 25 to 400 feet. 

2.2.1 2 Rocky Flats Plant 

1 The Rocky Flats Plant (RFP) is located on a 6,550-acre site in northern Jefferson 
County, Colorado. The plant occupies approximately 384 acres. Its primary mission 
is the production of the component parts tor nuclear weapons, which are skipped tc 

another DOE site for final assembly. Key production act iv i t ies  invcivs the 
fabrication of plutonium, u.ranium, and nonradioactive metais, princiaaily 
beryllium, stainless steel, and aluminum. Components from obsoiete nuclea: 
weapons are disassembled and processed to recover piutonium and americium. 
Recovery and recycling of components and scrap o f  some s9ecial nuclear maieriais 
also occurs a t  RFP. This facility has been in continuous use since 1952. 

Downtown Denver is  about 16 miles southeast of RFP, and tire cities cf i3oulder Gnc 

Golden are each about 8 miles north and south, respectiveiy, from the planr. T h z  
plant IS on a flat, poorly vegetated area sheltered by the Rocky Mountains to the 
west. Although RFP is located in a basically rural area, there is no prime agriculture 
as determined by the USDA Soil Conservation Service. Several ranches are ~ ~ c ~ T P C  

within 10 miles of the plant. 

Six ditches convey water through the area. A series of on-site coilection pond: 
intercept water before it reaches the five streams that are near ihe W? site. S I  

these streams, North Walnut Creek, Soc;th Walnut Creek, and Woman Creek drzi:: 
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the RFP site; all of these are ephemerai. The climate a t  RFP is characterized +I d q ,  
cool winters with some snow cover, and warm, somewhat moist summers. Ther? i s  
considerable clear-sky sunshine, and the average precipitation ana relative humidity 
are low. The depth to groundwater averages only about 25 feet a t  the plant. The 
annual average precipitation is slightly over 15 inches. Typicaliy, more rhan SO 
;ercent of the precipitation falls as rain bstween Ap:ii and S ? p t ? ~ & . ; . .  .*$j.-.<-: 1 .  J.: .?.-;= ... . .. 

remaining precipitation is in the form of snow. Winds, aithough ~ i z ~ i z ; : : + ,  zj:.ici;7z~z ..I 

preaominantly in the northwesterly quadrant, with sxronger win55 GCCG;Y~ ; - -<  c;i:isc - 
the  winter months. 

. ,  . .  

. . .  

included in the Preliminary Report for the RFP are 23 Category i i  and i l i  findings. 
Eight of these findings were not ranked with the risk-based rmdel. Three w h i c h  
dealt with compliance or management issues and one which invoived daTa qusiity 
issues were beyond the focus of the prioritization. Four findings WET? m i  racked 
pending the results of the Survey's Sampling and Analysis Program. T h e  iemaining 
15 findings are grouped into seven ranking units and evaluated using MSPAS. 

n 

These ranking units, located on Figure 2.14, are as foliows: .e, 

'Si 
a* 

RANKING UNIT NAME LOCATiGN Ob! MA? 2; 

a VOCs in Groundwater 3, c, 9, E, F, s 
Q Solar Evaporation Ponds F 
e 903 Pad/Plutonium in Soils 3 

o Underground Product Storage Tanks 1 
o 2CB Transformer A 

B) Abandoned Process Wastewater Collection System I 

e Pesticide Shed H 

Of the seven ranking units from the RFP Survey, two represent potential for future 
environmental problems and are not included in this section of the report (see 
Section 3). These two ranking units include.the potential for a r?ie?se ircrn ?C9 
transformers and from underground product stwage ranks. 73s ;~x;ainir;.j ~ ' i ~ e  

ranking units represent existing or suspected environmental ~ n b i 2 m  :?i are 
inciuded in this section. 

. .  

. . .  i a b i ?  2.16 presents the RFP ranking u n i t s  that are  z:(ij<;!.:s 6; s..ir,;sc-:ec 
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TABLE 2.16 

I 5 

ROCKY FLATS PLANT 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

903 Pad/Plutonium in Soils f Inactive Sites and Reieases 

1 Crltlcai I HPI ! 
Group . 

1 i 
Ranking Unit Name f Envlronmental Managernen:Ar?a i ijata 1 

~ ~~ [y IVOCs in Groundwater L i Inactive Sltes and Releases & <  

I 3 IPesticideShed f Inactive Sites and Releases I C !  
~~ ~ 

E 1 Aoandoned Process Wastewater Inactive Sites and Reieases i c :  
1 1 1 

Collection System 4 

8 - Moderate Amount of Assumptions; C - Significant Amount of Assumptions 
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environmental problems. 
wide ranking. All but two 

One ranking unit a t  the i i F ?  ranks hicjhes: ;z the X E -  
of the ranking units focus on the potential for impacx xo 

Standley Lake and/or the Great Western Reservoir by either overland runoff to or 
groundwater recharging one of those surface water bodies. 

. . ^  . .  
The nighest scoring ranking unit a t  SFP is 'JGG CrouciwaTtr ~ V ~ T Z  3 jc..:;? i; .-;.J. 

Group 9. This ranking unit represents Idenxt;i?c szncenrrations si VCz3 iz . : . ~ . 2  ;r,- 
site groundwater. The average measured concentrations were ti& io r n o ~ t i  uii8; 
problem. Since the plume was assumea to be very iarge, the ranking re?:."sic;s 2; 

conservative estimate of this problem. Abaitional characterization of the ~ i u n e  
wiil yield a more accurate ranking in future analyk. The proximijy and iarse size 
of the population using Standley Lake, the shallow depth to groundwater, and the 
mobility of the contaminant result in the ranking for the ranking unit. 

Three ranking units involve materials thar have G high zffinity to the soiis. in :he 
ranking unit that involves surface water ru.notf (903 PadPIutonium in Soii), ?his 

-.:: *a. , I characteristic results in a score in HPI Group 5. On the other hand, this charzcteris"cc 
.). .I,results in a very low score (HPI Group 0) for the ranking unit that involves movement 
. . .,through the groundwater (Abandoned Process Wastewater Collection System). 

. ,. 

. .  

1 . .  '__ 

I *  A moderate to large number of assumptions were made In mocieiicg the  gi? 
ranking units due to the degree in variability of avaiiabie data for modelins (s2e m e  
critical data column in Table 2.16). For example, sampling data were avaiiable for 
the solar evaporation ponds but no sampling data were avaiiable for :he pesxicids 
shed. 

. .  

A. ,- , . 

Environmental settings for RFP consisted of one setting e x h  for air and so,i, and 
two settings each for surface water and sbbsuriace systems. Surface water was 
divided into two settings representing the two drainage basins on the site. i i l e  

subsurface system was also divided due to geologically separated aquifers. 

-. 

2.2.1 3 Sandia National Laboratories (Albuquerque) and the Inhalation 
Toxicology Research Institute 

The Sandia National Laboratories - Albuquerque (SNLA) and the inhzisticr,  
Toxicology 2esearch Institute (ITRI) occupy an a93roximstz ; 5,600-x;e area wkici-: 
is  iocated in various technical areas and tes; s i ? s  on and next to Kirtiand.Air F O i c ?  

6ase (KAFB) on the southeastern border of A!Suqu?rque, Xew Mexico. The prima:.;; 
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function of SNLA is the development of explosives mechanization for nucfear 
weapons including arming, fusing, and firing systems design. Other projects inciude 
nuclear reactor safety, special nuclear material transport, and storage systems. This 
site has been in operation since 1946. ITRI conducts inhalation exposure studies on 
animals. This small facility has been in existence since 1962. In addition to the 
Albuquerque site, SNL has a major nuclear ordnance test range in Tonopah, Nevada. 
This facility has been in operation since 1957. 

. .  . . . 

KAFB , where SNLA and ITRl are located, is situated o n  two mesas whicn are ~ ~ i i V ; C e ~  

by Tijeras Arroyo, a canyon which runs from east to west. The two mesas j i e  
bounded on the east by the Manzano Mountains in Cibola National Forest, and on 
the west by the Rio Grande, which is about 5 miles from KAFB and which flows f rom 
north to south. The total area of KAFB is approximately 74 square miies, 
approximately half of which is controlled by the DOE. The DOE-controiled areas are 

bounded on the west by the western boundary of KAFB and Albuquerqce  
International Airport, on'the north by the City of Albuquerque, on the north and 
east by Cibola National Forest, and on the south by the lsleta Pueblo, a Nativec""." 
American Reservation. Irrigation from groundwater and the Rio Grande suppons :'I- 
farming and fruit trees in the Rio Grande Valley. The City of Albuquerque has trees, 
shrubs, and other vegetation typically found in urban areas. Domestic and 
municipal water in the area is supplied by groundwater wells with an average depth 
of 1,000 feet. 

' .  

The climate in the Albuquerque area is arid continental, characteristic of high 
altitudes. Sunshine is abundant throughout the year, and more than 75 perce!nt of 
daylight hours have sunshine. The area is dry, and the average annual r?!z:iw 
humidity is 43 percent, falling to less than 20 percent in the spring. The a v e i x j e  
precipitation is about 8 ioches per year, half of which occurs in the form o f  biizi  
thundershowers from July through September. Winter months are generally dry, 

with less than 2 inches of precipitation. Much of the winter precipitation is in the 
form of snow. The thunderzhower activity in the summer months is sufficient t(j 
cause intermittent flow and erosive conditions in tne Tijeras Arroyo and o ' _ " e r  
mailer arrcyos on the site. There are no continuously running streams on K A ? ~  
Average monthly temperatures range from 35°F in the .month of'lanuary to 79°F i i i  
the month of Iuly. Daily temperature fluctuations are wide, w i t h  tq;c;kt?;m? .a 

temperatures considerabli lower than daytime iernperatu-res becailse of t h ?  . -  5 ; ~ ; )  

B 
2-9 1 



elevation and sparse cloud cover. Rapid nighttime ground cooling provides strong 
temperature inversions. Prevailing winds on KAFB are from the east. Sustained 
windsof greater than 12 miles per hour occur approximately 20 percent of the time 
a t  Albuquerque International Airport. Sustained winds greater than 25 miies.per 
hour occur less than 3 percent of the time. Strong winds which can be accornganied 
by blowing dust occur in the late w i n : ~  and 2ariy s g r i i l ~  ,r;c;:.t;:s. A:<:--- d .. I ! . i, i - - a -  I ,  < 

temperature inversions can cause strong drainage winas down Tijeras ArroyG. 

The Tonopah Test Range ( l T R )  occupies an approximare 624-square-mri~ arza ,  
which is located in various technicai areas and test sites inside Neilis Air iorcc- 3ass 
Range Complex. It is about 140 miles northwest of Las Vegas, Nevada, by air, aila 39 
miles southeast of Tonopah by road. 

" C  The test range has an irregular, but near-square shape about 24 miles wide a w  LG 
miles long. The main target areas for testing are a nortn-south string of ary 
lakebeds or playas a t  an elevation of approximately 5,400 feet. Along the west sic2 

of TTR is the Cactus Range, a series of low rocky mountains with the highest peak 
-7,500 feet above mean sea level. Along the east boundary is the Kawich Range, 
whose peaks range from 6,500 to 9,400 feet. The main area of the Range IS a broad, 
high desert valley known as Cactus Flat, which lies between the Cactus and ,<awicn 
Ranges. 

_ .  

The climate is hot in the summer and coid in the winter. Th2 valley floor is  sparsely 
covered with range grasses and low bushes such as budsage and shadscale. The 
fauna of the valley consists of such animals as kangaroo rats, coyotss, lizards, wiici 
horses, occasional wayward cattle, ana a variety of birds. ine vegetation graces 
into larger bushes, Joshua trees, and juniper as cne ascends the slopes a t  the sides of 
the valley and into the low mountains. There are no perennial streams and oniy a 
few permanent springs from which the water evaporates or percolates back 
underground within a few hundred feet. Average temperatures range from 29°F in 
the winter to 71°F in the summer, with an average minimum of 14°F in January ana 
a maximum of 89°F in July. Winds are frequent and generally come from the sotith, 
southeast, or northwest. Relative humidity ranges from 26 t o  59 percent. 
Precipitation averages about five inches per year. Minimum C I O U C ~  coverase afid 
generally good visibility [about 60 miles) in this dry, moderate climate provide i I i i  

with over 300 days per year of'good testin9 conditions. The Sierra Nevada to The 

-I 

I . .7 
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west blocks most Pacific-originated storms, and the intervening desert exhausts 
moisture from storms arising in that area. When storms reach l T R  from the west, 
they generally deposit little moisture but cause a high cloud cover that is usually of 
short duration. The few storms that deposit much moisture and remain in the area 
for some time usually come from the southwest. 

Included in the. Preliminary Report for SNLA and ITRl are 32 Category !i and I I I  
findings. Ten of these findings were not ranked using the risk-based n ; d e i .  Tws 

which'dealt with issues of data quality and four compliance or management issges 
were beyond the focus of the _prioritization. One finding dealt wi th  ar: 
environmental problem which MEPAS cannot rank, discharges to a municipai 
sewage treatment plant. This problem was addressed in the Integration Phase of 
the ranking. Finally, three findings were not ranked pending the resuiis of the 
Survey's Sampling and Analysis Program. The remaining 22 findings are grciiped 
into 18 ranking units and evaluated using MEPAS. These ranking units, locatea on 
Figures 2.1 5 and 2.16, are as follows: j <. 

RANKING UNIT NAME 

Toxic Discharge to Technical Area 1 Sewers 
Liquid Spills and Discharges 
Inactive Liquid Disposal Areas 
Radioactive Burial Grounds 
Inactive Solid Disposal Areas 
Orphaned C h em ica Is 
Potential Releases of PCBs from Transformers 
a t  SNL 
SNL Underground Storage Tanks 
ITRl Active Lagoons 
ITRl Hot Ponds 
Potential Releases of PCBs from Transformers 
a t  ITRl 

ITRl Underground Storage Tanks 
Inactive ITRl Sewage Lagoon 
ITRl Leaking Drums 

Radioactively Contaminated Soils a t  Tonopah 

, /  

rt 

LOCATION ON MAP '', 
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0 Soil Contamination Areas at  Tonopah Tonopan A 
0 Tonopah B 
0 Drum Storage a t  Tonopah Tonopah A 

Septic Tank Discharges from Area 3 at  Tonopah 

Of the 18 ranking units from the SNUITRI Survey, eight were from SNLA, six f ~ o z  

potential for f u t u r e  environmeniai probiems s n G  are not aiscusseG ir; 5:k :XT;G;~-, ..:..! 

the report (see Section 3).  These ranking uoits invoive the gcteniiai fa: :.=:.:- - .  "G>C> . - -  :.- -.' ' 
PCBs from transformers a t  both SNL and ITRI, potentiai for r2ieasss i:cx 
underground storage tanks a t  both SNL and ITRI, and potentiai reieasa ?:om 3 : ~ ; ~ s  

' 2  - -. -.. - iTZl, ana four from SNL at ionopah. 5 2 ~ 2 ~  e? the 18 rtzking ur.i':s , - d . . . . - , . . :  .- .. _. . 

at SNLA, ITRI, and SNL-Tonopah. The remaining 1 1  ranking units represent exinins 
or potential suspected environmental problems. 

Table 2.17 presents the SNLA ranking units t h a t . a r e  existing or s s ~ ~ z c 4 z 2  
environmental problems, while Table 2.18 presents the ITRl ranking units Thai are 
existing or suspected environmental problems. Most ranking units for SNL rank  
extremely low due to the low mobility or, in a few instances, small quantities of the 
contam,inants. One ranking un i t  scores in an  HPI Group that constitutes a secondary 
level of concern (HPI Group 7). This ranking u n i t  involves contaminants that are ve:y 
mobile and is located close to potential receptors. One Tonopah ranking dinit jccres 
in an  HPI Group that represents a tertiary level of concern (HPI Groups 4 a d  2). 
These two both involve nonradionuclides. 

. ... 

.-%,<. 

..: 
;'c 

Seventy-five percent of the sewer system efifuent f rom Tecnnical A i e a  1 is 
discharged to two KAFB ponds. This ranking  unit, Toxic Discharge to Te&.?iczi ArcC> - 
1 Sewers, ranks the highest at SNLA. These ponds are uniined, and recent samples 
of influent and effluent identified chlorinated hydrocarbons and solvents. These 
ponds are close to the KAFB wells. This proximity, coupled with the mobiiity and 
large inventory of 1 , 1,l -trichloroethane, results in the score. 

T h e  Tonopah ranking un i t  that  ranks the highest is entitled Septic Tank Discharges 
from Area 3 at Tonopah (HPI Group 4). This ranking un i t  represents a n  open-  
bottomed leach pit into which the effluent from the Photoprocessing Laboratory is 
piped. This pit is close to well six, which is the major source of drinkin; water fc: 
Tonopah personnel. The  proximity of this well is somewhat offset in the sco:-ins j3!; 
the depth to'groundwater. 
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TABLE 2.1 7 

4 Septic Tank Discharges from Area 3 

SANDIA NATIONAL LABORATORIES (ALBUQUERQUE) 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

3 Liquid Discharges , 

i 
i 

0 Radioactively Contaminated Soils at  
Tonopah 

A - Monitored or Measured Data; B - Moderate Amount of Assumptions; C - Significant Amount of 1.1 

Assu m pti ons 

A I Inactive Sites ana Reieases 
? 

TABLE 2.18 

0 
0 

INHALATION TOXICOLOGY RESEARCH INSTITUTE 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

J 

Inactive Solid Disposal Areas I Inactive Sites and Releases 1 8 '  

Radioactive Burial Grounds ]Active Waste Manaoement I s  - 

i Cr:?lcai ! 
Environmental Management Area Da:a 1 

1 Category i 
Ranking Unit Name I HPI 

Group i 
1 

i i 
3 ITRl Active Lagoons Liquid DischargeslActive Waste 

Management ? 

0 ITRl Hot Ponds Liquid DischargeslActive Waste 1 3 j  
Management I 

:J . j - -. o llnactive ITRI Sewage Lagoons 1 Inactive Sites and Releases 

B - Moderate Amount o f  Assumptions; C - Significant Amount o f  Assumptions 
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The highest scoring ranking unit a t  ITRl is entitied ITRt Active Lagoons. This rankifis 
unit represents five active lagoons which receive 30,000 gallons per day of water 
contaminated with organics, inorganics, and radionuclides. These !JgooiTs a r ~  
unlined or have liners in poor condition. !ne ranking for this rartking un i t  WGS 

-I 

I . .  . . . .  . I  . a  driven by ; ~ , p > ; t ; ~ c ?  iklorlce, wnlc;; is : * ~ ~ ~ - ~ ~ y ~ ~ : ~ /  . . .  .-,-'-:!- UL'IIC. 

Group 3 and beiow). These include two aaditional rankiily units )3?rfzi. is2 ~2 
Tonopah and four additional SNLA ranking ~lnits.  Five of thesz cine r z c ~ i z ~  i;:;i::s 
were only focused on radionuclides. The low mobility of these radionuciides is 57.2 

reason for the extremely iow scores for these dnits. The aria climate, coupkd wi5-; 
the small quantities involved in the remaining iJcits, is-the reason they rack j G  icw. 

I .  

A moderate number of assumptions were maae to moaei the  NUI IT XI fariking U G I ~  

. * because of the variability of available data (see the critical data column of Tabies 
-2.17 and 2.18). For example, the Radioactively Contaminated Soils a t  Tonopah 

ranking unit used measured data, while the ITRl Active lagoons ranking unit had 7.T. 

l i t t le data available for the contaminants oT cmcern. 

,.-, 

- -  
--y 

'* Environmental settings for SNL and iTZl consisted of one serting each Yo: zi: and 

surface water, and two each for soil and subsurixe systems. The two scii S S t t i i T 2 5  

were based on differing soil types in relation tc desert cjeoiogic icrna:i %,bo -.-.i ( ; r ; . ? s S  

and canyons). Mesa roils consist of r h i n  ziosional layers, While canyon soiis ZIT 

made up of deeper erosionai and aiiuviai deGissits. Depth to cjroL;niwzi?; !.v25 

either 75 feet or 490 feet, dependinq upon which side o f  the fauit :he ranking linit 
is on. Because of the relative uniformity throughout the ionopan site, oniy on? 
environmental setting for each system was utiiizea. Oepth to groundwater was 
approximately 350 feet. 

2.2.1 4 Sandia National Laboratories, Livermore 
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include nuclear development and combustion, solar, and fusion research. This 
installation was established in 1956. 

Land to the north of the laboratories is zoned industrial. To the west, land is  rapidly 
becoming a high-density urban setting. To the south, land is zooed industrial, 
aitnough i t s  present use is mostly agriculturai. To the east, izi-.; ; s  ::-?:~;.?ci 
agricultural and is currently used as pasture. Surface waters in the a:<??a ~ene:;!ly 
drain toward the west by means of arroyos (creeks in arid regions) an5 ~ t : ~ ; ~ ~ : - z i r ! ~ ~ :  
streams. Also nearby are the South Bay Aqueduct and the Del Valle ;?ejer*i<ZiT-. 

. .  

The major water-bearing formations in this area are multilayered systems of an 
upper, unconfined aquifer overlying a series of semiconfined aquifers. T*- 1'2 two 

most important units containing aquifers are the surface valley-fill materiais and 
the Livermore Formation. Groundwater occurs chiefly in an upper agi;ifei in 

sandstones and conglomerates, and in a lower aquifer among deeper sarrdstoces. 
There are also several localized perched aquifers underlying the site. Flow tends to 
be to the west or west-northwest. The local climate is generally characterized -as 
Mediterranean type. Summers are typically warm and dry and winters are mild and 
moderately wet. Rainfall occurs mostly from October to April and averages about  
14.6 inches per year. Predominant winds in the summer are from the WFS: and 
southwest, while in the winter, they are mixed, with a high percentage coming from 

the northeast and north. Wind speedsare in the range of 11 to 16 miies ger hour. 

...' 

i 

Included in the Preliminary Report for SNLL are 12 Category I I  and I I ;  findicgs. Nine 
of these findings were not ranked in the risk-based model. TWO which dealt .-with 
issues of data quality were beyond the focus of the prioritization. Seven findings 
were not ranked pending the results of the Survey's Sampling and Analysis Program. 
The remaining three findings are grouped into two ranking units azd  evaiuated 
using MEPAS. These ranking units, located on figure 2.17, are as follows: 

RANKING UNIT NAME LOCATION QN M A  

0 Diesel Fuel Tank Area 
c) Former Fire Extinguisher Training Area 
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Both of the ranking units from the SNLL Survey represent existing or suspected 
environmental problems. 

Table 2.19 presents the SNLL ranking units that are existing or suspected 
environmental problems. Only two ranking units are scored for SNLL due to the lack 
of data on the other environmental problems identified by the Survey Z C : ~ ? .  iZji-:?:e o f  
these two ranking units scores in an HPI Group that represents G SZ.;::C~,-;’ i e w  :x 
concern (HPI Group 6). This ranking unit represents a leak of 5 3 , 5 X  taiis;;s 4 .-,-I l i  8 

diesel fuel in 1975. The score for this ranking unit results from :he la:c;e inve:;tcry 
released and the proximity of the receptors. The small inventory reieasea in the 
second ranking unit, Former Fire Extinguisher Training Area, results in an extremeiy 
low ranking for that ranking unit. 

. -  

There were a moderate amount of assumptions made to model the SNLL ranicing 
units (see the critical data column of Table 2.19). The Diesei Fuel Tailk Area i -azk:ng 
unit had extensive site monitoring data, while the Fire Extinguisher Training Area 
ranking uni t  had limited data pertaining t o  contaminant inventories. 
Environmental settings for air, soil, surface water, and subsurface systems remained 
uniform for SNLL due to the smali areal extent of the site. 

2.2.15 Savannah River Plant 

The Savannah River Plant (SRP) occupies an area of approxima-iely 3C2 sq:iare miles 

along the Savannah River in the state of South Carolina. Aiken, S o u t h  Caioi ina, acd  
Augusta, Georgia, lie approximately 20 miles to the north and 2 5  m i i e  :?czh:r(eST. 

respectively, of SRP. The primary purpose of the plant is to produce piutonic;m, 

tritium, and other special nuclear materials for use in the U.S. defense programs. 
This is accomplished througn fuel and target manufacturing for site reactorj ,  
chemical separation for recovery of special nuclear materials, tritium production 
and recovery: The major facilities a t  SRP have been in operation since 1354. 

The SRP is bounded on the southwest by -,he Savannah River a n a  on :fie .-?.;:::.‘i, . + /  ‘.,l, 

and east by privately and publicly owned, mostly forested lanc. Z I ! ~ : : ; ?  

population density in the counties that surround the SRP ranges ?:c,.r; 23 trj 56.3 

people per square mile. 

-.  : 
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TABLE 2.19 

0 

-. 

Former Fire Extinguisher Training ' Inactive Sites ana Releases i c i  
! 
I Area 

SANDIA NATIONAL LABORATORIES, LIVERMORE 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

1 

RanEng Unit Name I Environmental Management Area 8 h r a  * 

I C;:~50:; .  , 

I I Criticai j 
HPI i 

: Group i i 
3iesel Fuel Tank Area I Inactive Sites ana Releases M 

A - Monitored or Measured Data; C - Significant Amount of Assumptions 

.h 
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The land surrounding the SRP is predominantly forested. Farming is  prevalent with 
major crops being cotton, soybeans, corn, and small grains. Beef cattie are also 
raised. TWO distinct physiographic subregions exist a t  the SRP. These are the 
Pleistocene coastal terraces (below elevation 270 feet) and the Aiken P i a r e a  
(above elevation 270 feet). The terraces include those listed below. 

o The Wicomico (which is tne floodplain of the Savasnah %ivzF) ii L:>~-:.~:.~.: 

by a dense swamp forest typically comprised o f  5ai j  <.;jsi<<5 Zi-;.: ';'-.;.zi:., 

gum trees. 

e The Brandywine and Sunderland Terraces have -gent ly  i * > l s i g g  

topography. They are characterized by boTh bcrtomlaca : ; 3 - . d ~ i ~ ~ ~ ~  

forest and loblolly pine, oak, birch, poplar, and gum. 

The Aiken Plateau is characterized by hilly upland areas dis se i rx  by s x ~ ~ n ! i .  
Longleaf pine forest and scrub oak are the typical vegetation in the upland areas. 

The climate a t  the SRP is temperate with mild winters and long summers. T h e  
average frost-free season i s  approximately 246 days. Average mc.n';h!y 

temperatures range from 45°F in the month of January to 81°F in the month o f  l u i y .  
Summers typically have six days of temperatures greater than or equal to  97°C. ~ e s s  
than one-third of the days during the winter months have minimum t.emperatu:zs 
below freezing. The average annual rainfall a t  the SR? from 1952 througn : 973 was  

about 47 inches. The annual precipitation a t  Augusta from 1941 to 1970 :.?n;~.ci 
from a maximum of about 42.5 inches to a minimum of 28.05 inches. The  mix:^:;.^ 

monthly precipitation a t  the SRP was 12.4 inches, recorded in August 1966. 

Precipitation is usually greatest in March and least in November. Snowfaii arid 
freezing rain are infrequent in the winter in the area. A day with inore than 1 :?ch  

of snowfall occurs in only one out of five winters. Average daily humidity i:; -:he 
vicinity of the plant ranges from 43 to 90 percent. The SRP lies in a region that 
averages 8.5 tornadoes per year. Three tornadoes have been cmi i rmed cr: the 

?!ant site or vicinity between 1951 and 1983. Htrricansc, aisi). .szec: 
with damaging ones occurring approximately once e\:?ry - ~ ~ ~ ~ ~ ~ i ~  years. i 172 %?, 

however, has experienced hurricane force winds o ~ l y  once, c u r i n g  % G ? T ~ C S ~ - : E  G<i-2ci,o 

ir? 1959. The average wind speed rceasurcd in Augusta, G?Go;gic, .i'cr ?.? ...,' 

1981 was 7.2 miles per hour. Cairns acd winds befcw 3.4 mifes ge i  r: 

. .  

.. 
-. 
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reported to occur about 33 percent of the time. On an annual basis, winds are 
predominantly from the west-northwest. 
approximately 350 feet. 

Depth to  groundwater averages 

Included in the Preliminary Report for SRP are 33 Category I I  and I l l  findings. Elewen 
cf these findingswere not ranked with the risk-based modei. Two which dzait  X J ; ~ :  

issues of laboratory quality assurance and four compliance GT managemenr issu5.j 
were beyond the focus of the prioritization. Three findings asz;:  42/17,'; 

environmental problems which MEPAS cannot rank, one with non-ci. 2 n i c a i  
pollutants, and two with environmental impacts with no associated human heaitl? 
effect. These three problems were addressed in the integration Phase o f  the 
ranking. Finally, two findings were not ranked pending the results of the Survey's 
Sampling and Analysis Program. The remaining 22 findings are grouped into 25 
ranking .units and evaluated using MEPAS. These ranking units, located on Fisure 
2.18, are as follows: 

. .  i .  

RANKING UNIT NAME LOCATION ON MAP 

e 
e 
0 

e 
Q 

9 

e 
e 
0 

e 
0 

0 

0 

a 

0 

e 

e 

M Area Settling Basin 
Unplanned Releases of Tritium 
Tritium Air Sources 
Sediments in Steel Creek Corridor 
Tritium in Surface Water 
Burial Grounds 
Active Seepage Basins 
H Area Drainage Ditch 
Animal Contamination 
Airborne Mercury Releases 
New TNX Basin 
Savannah River Swamp 
Old TNX Basin 
l , l ,  1 -Trichloroethane Release from M Area 
Sanitary Sludge Lagoon 
I(, L, P, and R Areas Nonradioactive 
Pits and Piles 
C, F, H ,  and CS Areas Nonradioactive 

C 
D 

D, 1 
8 
B 
G 
P 
E 
8 
O 
F 
0 
F 
C 
A 

K 
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e 

'e 

CD 

e 

e 

8 

"i. e 

7 

0 

Pits and Piles 
A and ;\n Areas Nonradioactive Pits 
and Piles 
D and TNX Areas Nonradioactive Pits 
and Piles 
F sild ii Areas Misceiiii.r,ecus 2ddicactive 
Su riace Con tam in a tion 
A and IW Areas Miscellaneous aaaioactive 
Surface Contamination 
L and P Areas Miscellaneous Radioactive 
Surface Contamination 
21 1 F and H Treatment Tanks and 
Associated Piping 
C, F, H, and CS Areas Underground 
Storage Tanks 
0 and TNX Areas Underground 
Storage Tanks 
K, L, P, and R Areas Underground 
Storage Tanks 
A and M Areas Underground Storage Tanks 
Depleted Uranium Storage 

1 

L 

M 

G 

L 

N 

D 

1 

M 

K 
L 
H 

-% 

; Of the 28 ranking units from the SRP Survey, s ix  represent potential for f u t ~ r s  
environmental problems and are not discussed in this section of the report (jse 
Section 3). These six ranking units involve the potential for releases from ;:?e 
depleted tiraniurn storage areas; and releases from underground storage tanks a i  A 
and M Areas; C, F, H, and CS Areas; 0 and TNX Areas; and K, L, P, and R Areas, and 
the potential for uncontained re!easec, from the 2 1  1 F and H treatment tanks and 
associated piping. The remaining 22 ranking units ;.epresent existing or suspected 
environmental problems and are included in this section. 

Table 2.20 prsreiits the SRP ranking u n i t s  that are existing or suspected 
environmental problems. The ranking: for these 22 ranking units a t  SiiP range from 
HPI Groups in the secondary level qf corcern (HP! 5roups 6 and 7) t o  the extreme!;: 
low end (HPI Group 0). Four rank ir? Hi=! < ~ G L ? S  6 3nd 7, with an additional :fire+ i;: 

HPI Groups 4 and 5. A t  the other end of the scale; five ranking units rank extremely 

I 
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TABLE 2.20 

SAVANNAH RIVER P U N T  
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

Ranking Unit Name 
Group 

7 i M Area Scttling Basin 

Burial Grounds 

Active Seepage Basins 

I 6 JSediments in Steel Creek Corridor 

1 5 !Animal Contamination 

1 4 x  Drainaae Ditch 

j Critical i 
1 Category ~ 

Environmental Management Area , Data 

Active Waste ManaqeqnenI , A '. 

Liquia DischargedActive Waste : A  
Management 

Liquid Discharges 1 3 :  

Inactive Sires and Releases 

Liqu i d Dt scharges 

Air Emissions j 3  
01 rect Rad1 at:on ' 5  

Inactive Sites and Releases ? A  

{ A L  

i 

I' A - 1  Liquid Discharges/Active Waste 
Management 

Inactive Sites and Releases fl A !  
? 8 

~ 

Air Emissions 

Inactive Sites and Releases : A i  
j 

I 

Inactive Sites and Releases ; ,A ii: 
Inactive Sites and Releases { A  1 1 1 

Active Waste ivanagemen t 1 c I  

c 1  
1. 

Inactive Sites and Releases 

~~~~~~~ ~ 

Inactive Sites and Releases 

Inactive Sites and Releases 1'1 
A - Monitored or Measured Data; B - Moderate Amount of Assumptims; C - Siar?ificar?t Af??O!Jnt o f  
Assumptions 
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low (HPI Group 0), with an additional seven ranking fairly low {HPl Groups 3 
through 1). 

With the exception of four ranking units that focus on the air pathway, one 'ii;t-; 

focuses on the potential for ingestion of contaminated wiidlife, and one  at 

focuses on the potential migraticn ~i contarninsn;~ to ;he Tuscaloosa Z.~L:-:C;.; a,; :; 
the ranking units focus on potential rnigrarion 0 7  contarninbnts i~ ihz 5cv; - 1  - I 8  - , G ' .  

River. As a result, the exposure pathway ;ai' cfizsz ;ar,icng znits is  .:;CL:ZL z ;  ';r.*s 
potential for impacts io iocal water suppiies which i r a w  from the river. i ,-.::. i E.-? 6 

wide variety of pathways to the river in the ranking units. These pathways ~ T . L ; ~ G ~  

migration through the groundwater with recharge to the river, overlana runci i  :to 

the river, direct discharge to the river or swamps, and contaminated s2ciz-i.2r:t 

inventory has the most significant effect on the ra;.;king of these units. 

. .  . .  - 

- . .  . .  . . .  

- 1  

. .  movement to the river. As a result of  the similaky of the rceptcis, :he iize 2-i .,..- C I  li- .' 

. The highest ranking units a t  SRP include Tritium in Surface Watzr, Unpiacned 
:. Releases of Tritium, Tritium Air Sources (all three are not included in the :anking 
: tables, see page 2.14) and the M Area Settling Basin. Tritium in Surface Water 

involves routine releases of wastewaters containing tritium to on-site st reams.  
... Evaluation of this ranking unit is dominated by the quantity of tritium 5ei473 
'K released to the on-site streams which drain to the Savannah River. 
, .? 

Tririurn Air Sources focuses on site-wide emissions incfuding such sourcss 2s .tkz 
Tritium Production Facility, the Hsavy-\Naier Zework Facility, -ti:? ~ ? s c ~ c ;  

disassembly and seepage basins, the reactor stacks,  the Separations Faciii-ty, 11: 2 .= 

potentiai for consumption of tritium in regionaiiy produced agrkaliurzl pr3Gl;crs 
for releases from the F and H Area stacks drives the ranking. t i l e  Unplanned 
Releases of Tritium ranking unit focuses on the additional releases of tritium that 
have historically occurred. To rank this problem, the historical releases were added 
to the amount modeled in the Tritium Air Sources ranking ufiit. Thus the irngac-c ~f 
the unplanned releases is the difference between the scores of :ke two r z g k i ? . ~  
units. !n this case, the difference is minirnai. i;' should be noted that tlye ~;\:GI-Z 1s 
focused on long-term, rather than aitrte, im;;cts based upon long-ter;;: < ~ . : ~ ~ : ~ c : ~ ~  - 
conditions. Therefore, the significaiice or ?r~isc.?ic G v e f i t s  such as tfiis raiYa<ic:s L:.,:: 
re?r?sel'its may not be best reflected in The-scoie. 

_ .  - ,  - . . .  - 8  and H Areas seepage basins, and the Receiving 3asin for Of' r->,te , ' G E ~ S  ;-2ci;ir-.; ,. ; ; . <  -.- 

-. 

I 
0 

I 
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The M Area Settling Basin is part of the M Area Hazardous 
Facility. This ranking unit ranks high due to the mobility of 
Other chemicals also rank high for this ranking unit. 

Waste Ma nag emen t 
tetrach loroetn y i en e. 

Three ranking units that represent aggregations of radioactive surface 

one of three ranking units based upon their location. in ai i  three cases, the srnaii 
inventory results in the low ranking. 

. .  -,-.Qr: : ..-. .. contamination areas rank extremely low. These contamination areas a is  $1: __" . : ; ,La 

A majority of the ranking units for SRP used either measured data or mnservaxive 
assumptions (see the critical data column of Table 2.20). A moderate amount o f  
these assumptions were made; however, the data for the radioactive sL:faco 
contamination ranking units were incomplete and a significant amounx of 
assumptions were used. 

There were three environmental settings for air, two settings for soil, and one each" 
for surface water and subsurface systems for SRP. The air settings were divided into 
three by geographic centers in relation to adivit ies a t  the installation. The two soil . 

settings were used to reflect the difference between the swamp and the marsh soiis, 
the swamp soils being closer to the Savannah River. While both soils are satctrated 
with water, marsh soils are generally more stagnant by nature than are swamp soils. ' 

Surface water and subsurface systems are uniform for this site. 

2.2.16 Y-12 Plant 

The Y-12 Plant occupies 81 1 acres in the eastern end of the Oak iiidge Reservation 
(ORR), in eastern Tennessee. The O R R  i s  about 20 miles west of  Knoxville, 
Tennessee, and about three miles southwest of the center o f  the City of Oak Ridge, 
Tennessee. Also within the 137,000-acre reservation are the Oak Ridge Nationai 
Laboratory (ORNL) and the Oak Ridge Gaseous Diffusion Plant. The primary mission 
of the Y-12 Plant is the processirq of source and special nuclear ma:erials asci the 
proauction of we.3pons component parts. These are shipped to aaz';5.er E:!'-.:.: -. L .-+c ) I C *  

iaboratories, other Oak Ridge Feservation activities, and o r k e r  ~ C Y ; ? C - ,  --.L,-* - . i t .  

agencies. Key production activities a t  the Y -  12 Plant isvcive t h ~  P- .d . . i  - i d - .  :.C;,L;: - -. .- , , ;  .' -;:: - - ---.- _ _  

for final assembly. The plant also provides support to the w ~ - n : - y -  Q j, -,! : ; > ;.< - - - :  -" . . '  I ;: 2 ;7 

from uranium, nonradioactive .netals (principally iron, steel, G i s ! - ! 7 8 a - 8 k ; 3 ,  -::.,: 
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copper); and also plastics, ceramics, and carbon. Lithium and beryllium metalj are 
also processed at this instailation. The Y-12 Plant has been in continuous use since 
1943. 

The Y-12 Plant is  situated in the eastern end of the Reservation in the Bear Creek 
Valley with the Cumberiand Mcuntaim :is:ng TO zi7 eieva-iicn cs J,;.L.~ .::??; ci !-aj-> 
about 10 miles to the northwest, and the Great Smoky Mountaics ieacnicg a z :  
6,600 feet about 70 miles to the sou;heasc. Ti72 plant occupies sn d r E z  a5c;t 2- 
mile wide by 3.2 miles long. Except for Xnoxvilie and the City of Oak 3idg2, I. :c  j i i i y 2  

within 50 miles of the ORR is predominantly rural, used largely for residencss, jmaii 
farms, and pasturage of cattle. The Tennessee and Clinch Rivefs are the major 
streams flowing through the area; the Clinch River forms the southeastern border 
of the ORR. 

. .  . -  - - -  , 

Oak Ridge has a mild climate with warm, humid summers and cooi winters. &o 
extreme conditions prevail in temperature, precipitation, or winds. The year-round 
mean temperature is 59"F, with a January mean of about 38°F and a Jbly mean-cf 
about 77°F. Recorded maximum and minimum temperatures are 100.4"F and -0.4"F. 
Total annual precipitation (water equivalent) IS 53 inches including apprcximateiy 
10 inches of snowfall, with monthly precipitation peaking in January ana .February. 
Oak Ridge is one of the country's calmest wind areas. The atmosphere can 32 
considered to be in an inversion status about 36 percent of the time. The daiiy ~ p -  
and down-valley winds, however, provide some diurnal exchange. T h e  2revGiiinc; 
wind directions are from the northeast (dowfi-valley) and southwest (up-vai!ey). 

' 

. . . .  
Included in the Preliminary Report for the Y-12 Plant are 42 Category i! zric i i i  

findings. fourteen of these findings were not ranked with the risk-based rnociei. 
One which dealt with issues of data quality and five compliance or manasement 
issues were beyond$ the focus of the prioritization. Eight findings were not ranked 
pending the results of the Survey's Sampling and Analysis Program. The remaining 
28 findings are grouped into 16 ranking units and evaluated using MEPAS. These 
ranking units, located on Figare 2.19, are as follows: 

RANKING UNIT NAME LOCATlON ON M A ?  

0 Coal Ash Retention Pond/Rogers Quarry L 
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0 Off-site Floodplain Contamination in the East 
Fork Poplar Creek and Bear Creek H 

o Bear Creek Valley Waste Disposal Area A 

8 Process Water Discharges C 
e On-site Mercury Contamination 8 
3 Groundwater Contamination in The ;Wz.in 

Y-12 Piant Area 
Chestnut Ridge Sediment Disposal Basin 
Chestnut Ridge Security Pits 
Hydrogen Fluoride Emissions 
Oust and Smoke Emissions 
UNC Site 
Soil Contamination in the Main Plant Area 
Inadequate Containment of Spills and Leaks 
Leaking Drums a t  the Salvage Yard 
Underground Storage Tanksfor 
Non-Waste Toxic and Hazardous Substances 
Underground Storage Tanks for Waste 
Materials 

0 
j 

K 
E 
F 
I 
C 
O 
M 

D 

’.*.. 
Of the 16 ranking units from the Y-12 Plant Survey, three represent potential for 
future environmental problems and are not included in this section of the report 
(see Section 3). These three ranking units.include the potential for releases due to 

inadequate containment. o f  spills and leaks; the potential for PCB releases from 
drum storage; and the pote.ntial for releases from underground waste and nor,- 
waste storage tanks. The remaining 13 ranking units represent existing or 

suspected environmental problems, which are included in t h i s  section. 

Table 2.21  presents the Y-12 Plant ranking units that are existing environmental 
problems. The Y-12 Plant ranking units rankings range from HPI Groups 
representing a secondary level of concern to HPI Groups in the lowest end of the 
ranking. Most ranking units focus on the potential for migration through the 
groundwater, which IS approximately 20 feet deep, to nearby surface streams and 
ultimately to the Clinch River. Two ranking units involve direct discharge to the 
stream from either process discharges or contaminated soil movement. Finaily, 
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TABLE 2.21 

7 Off-site Floodplain contamination in 
EFPC and BC 

Y-12 PLANT 
EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS 

,: 8 i 
! Inactive Sites and Releases 

1 Critical i 
Environmental Management Ai2s Data I f 

i CS;ggOP,J : 

Ranking Unit Name H PI 
Group 1 

i 

6 
1: 

Process Water Discharges I Liquid Discharges i A !  

j B 1  
i 

! 
1 

5 Underground Storage Tanks for Non- Inactive Sites and Releases 
Waste Toxic and Hazardous t 

i 
L Substances 1 

4 Groundwater contamination in the Inactive Sites and Releases 
Main Y-12 Plant Area 

] a ‘  1 Chestnut Ridge Sediment Disposal Active Waste Management I Isasin I I 

4 

3 

1 

Chestnut Ridge Security Pits !Active Waste Management , 1 8 1  
Hydrogen Fluoride Emissions Air Emissions B . I  
Dust and Smoke Emissions Air Emissions 8 1  

1 1 IUNCSite I Inactive Sites and Releases 

0 Soil contamination in the Main Plant Inactive Sites and Releases I s 1  
Area 9 

! 

A - Monitored or Measured Data; B - Moderate Amount o f  Assumptions 
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three ranking units focus on airborne transport resuiting either frcm enfsjiczs ;T5)i;3 

ranking units) or through volatilization (one ranking unit). 

A I I  of the highest rankings a t  the Y-12 Plant are a result of  large inventories jnc ; /c i  

high toxicity of the contaminants reieassd. Arsenic driws .;ne scctricg in t he  ihree 

Discharges ranking unit, while mercury is the contaminant that drives i i - , ~  ;L,;,GZ< 

for an-site Mercury Contamination. Converseiy, tns !owes; scorins ; i i l : . ~ , ; - .  1 i.::.:i. 

contain contaminants that have low toxicity vaiues ana, in some casL;, : ; : N  

concentrations or inventories presumed to be released. 

. .  far Th2 J:.-ic-s;j .:ii .:-- - highest units. Oil is  the contaminant that ;?rives 3 2  ? ; c k i z ~  . . L;; 

The two highest ranked ranking units a t  Y - i 2  (not incluaea In the :ar,kicc 4 ..:&;:=: I .- d, 
see page 2.14) include Bear Creek Valley Waste Disposal Area and CGZI As,: 

Retention Pond/Rogers Quarry (HPI Group 8). The Bear Creek Valley Wastz 5sqas;t; 
Area has numerous disposal pits ana landfills which contain a Var;2+ oi  
contaminants. The Coal Ash Retention Pond, located in Rogers Quairy, servss 3s L 
settling pond for fly ash and bottom ash from the Y-12 Steam Plant. The  quarrj is 

unlined. 

L 

. . .  
The next two highest ranked ranking units a t  Y-12 include Off-site Fiocc;:a;n 
Contamination in the East Fork Popiar Creek and Bear C:eei< and ?recess W&E.- 
Discharges. The first of these represents off-site contamination in the f i o o i ~ i ~ i c  ::;,: 

waste streams that discharge into New Hope Pond. 

., . .: c :j ,1.: - the East Fork ?oplar Creek and Bear Creek. The second ranking  nit ' L , " ' - J . - s . c 2  -= 

. .  
A moderate amount of assumptions were U S S ~  in moddin5 t h e  Y-12 i'ian.i :::-.,<:,;s 
units (see the critical data column of Table 2.21) .  A moderate nurr;;er ~i 
'assumptions were necessary to extend the measured site information to beveic? 
source terms for modeling purposes. Four ranking units used site monitorins Gaia 

directly for modeling purposes. 

Environmental settings for air, surface water, arid sl;bsurface systems rei::Gize~ 
uniform for the Y-12 Plant; however, two soii z c i i n g s  were rno&ie:5 h s z c  c;l; 

erosion and runoff ioads are 5ighcr in the r;l:>:lcntain ridge ar2a vvi;?:-z .i::-:z 

. I  different soil erosion factors in conjcnction w : ~  Geologic formatior; : i c . > = y  . j . , : ,  

I . ,  formation slopes range frcm 2 5  to 50 percent thai-i near the main plant t.wi-: .:: :-.s 
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valley where the formation slopes range from 12 to 20 percent with a lower 
erosional force. 

? 
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3.0 SITUATIONS THAT HAVE THE POTENTIAL FOR FUTURE ENVIRONNIEiliTAL 
PROBLEMS 

This section of the report contains the preliminary summary results of the risk-based 
ranking of the situations that have the potential for future environR:eztal 
problems. This type of situation includes conditions that if lef? unattend2c ; l a y  
resuit in releases to the environment a t  some future time. Since the reiease 

occurred in these problems, a scenario describing the extent and the tii7licz C Y  Ti:? 

potential future release had to be developed. The release scenarios used in 'ih:s 
section were deveioped for the sole purpose of comparing one Fype oi go;i?ntiai 

environmental condition where i t  occurs with others across DOE. T h e  :13sui"iins 

rankings, therefore, represent the potential for risk resulting from the problem a t  

one ri te relative to the same problem a t  other DO€ sites. 

7. c r, 0 i 
- .  

No attempt was made during either the Surveys or the development of the rankings 
within thls report to assign probabilities of occurrence to these potential future 
problems Therefore, it is inappropriate to compare scores in this section with those 
generated for the problems described in Section 2 of this report. Since these 
scenarios also differ for each class of problem, it IS inappropriate to compare the 
scores of one class of problems with those of another. 

The situations discussed in the remainder of this section include f ive classzs sf 
Issues: underground storage tanks (USTs), spill containment, polycnlorinated 
biphenyls (PCBs), drum handling, and miscellaneoussituations. 

3.1 Underqround Storaqe Tanks 

Ranking units in this section include the potential for future environmentai 
problems associated with the current use of underground tanks for the storage of 
process.materials or products. This management area does not include tacks (:sed 
for waste management purposes, which are included in Section 3.5. it aiso 405s n ~ r :  

include past spills from currently active tanks nor potential problems as;ociatea 

with abandoned tanks. These types of problems are included in the Inacziw Sixes 
and Releases environmental management area. 

3- 1 

I 81  



AS explained in Section 1, to assess the potential environmental p r o j k m  t s j sc ia f zC  
with USTs, a hypothetical leakage scenario was developeci ana appiiea to aii tar,j<S 

a t  all sites. The effect of this was to hold constant the potentiai for ieaks ami .<G 

focus the ranking on the effects of the material leaked on the environment in which 
these tanks are located. This should allow the ranking to focus on the sites i k z  
have tanks that pose the most sigfiificant risk shociid a ieak cccur. 

. >  The standard asslimptions for USTs focus oii ionS-+arx -- I ! ~ - + . - - - - -  V,,r.=i=iceC; 7,3;23j?j .:'is:*. . - . : . .  _- - -  " 

. .  underground tanks a t  a site. The anaiysis fsr thess 9rabiGiZ5, tk-z-iars, cc * ; S G . Z . - ~  

the number of tanks, their ages, and their contents. All -iar,Its were p iacd  in<.;; :z:::~ 
of five age groups (0-5, 6-10, 11-1 5, lS-20,'and greater than 20 y-ears oid). 3ajrc 
upon a stuay by the New York State Degarrrnent of EnviiaGnentat CG~SS~":S~';:L;:  
(Technoloqv for the Storaqe of Hazardous Liquids-A State of the .Art F k v i s . w ,  
January, 1983), a fixed percentage of each tank age group WGS assilmea t~ &E.<. 

The data used in the study were deveioped by the American Peiroieun k!x;xi= 

." - (API). The percentages of each tank in the age groups discussd above thzi  e;.,. 
assumed to leak a t  a site are 1.6, 10.8,22.5, 25.9, and 40, respectively. The ieak :ate 
for all tanks that leak was held a t  one percent of the tank contents per wz&. 
inactive tanks were assumed to leak untii the total tank iwenxory was ds;i::.:zc. 

1x Active tanks were assumed to leak untii 7998 when resuiations for USTs wiii -:qkj:e 

. L . r  ,'- leak testing, corrosion protection, leak detection, :3r tank removzi. No tanks we:c 
' -  assumed to be removed, replaced, or repairec ur,til 1998. 

. .i 

Table 3.1 provides the ranking o f  these USis. 3 e r e  are 75 rankinc 4 j-izi-cj 

representing 11 of the 16 sites. Most 00' these zankinc, d ~ i t s  jcoro jn !:h? .-:cz -3 

range of the ranking (HPI,Groups 4-4) and aiso score reiatively close together. : ~~2 

USTs a t  Pantex rank based on the contaminant of concern, i ts bioacclirnclazic.7 
properties, and extensive use of irrigation for agricultural prodl;ction in tf ;2 3:zd.  

The ranking for the Sandia National Laboratories' (SNL) USTs results from thzir 
proximity to receptors. Fernald UST rankings result from their proximity to  

receptors and a larger populace utilizing surface water that is  recharsed 5;. 
groundwater. The USTs a t  Rocky Flats ralrk due to their large inventor/ s x  -:.:2:: 
potential to  impact a water body that is 2x:smsiveiy used. The USis ai Sa::,,a.;za;; 
River Pli int  (SAP) also have a large ir,venioz;r far rdease, but the ~ e c z ! ~ : : : :  2 7 2  

significantly farther away than those mentior:ed a5ove. Ai:iiouc,h the Pinet l2  ' i 7 ~  
are close to their receptors, the pofiion of ;:-:e zqcji,=?. 1 ._ I tkst. they 3 ~ ~ 2  .:hz t d  .-c:. - " - ' a  ..-' --: 

. .  

-_. 

. 

. . :  . 
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TABLE 3.1 

HPI 

1 
1 Critical I 

i 

UNDERGROUND STORAGE TANKS 
POTENTIAL FOR FUTURE ENVIRONMENTAL PROBLIEMS 

4 Potential Releases from Active Underground Storage Pinellas 8 ir 
Tanks 

3 

~~ 

I - 7 I F e n r i a i  Future iieleases from underground 1 Pantex 

a ;  
1 I 

K, L, P, and R Areas Underground Storage Tanks ]Savannan River 3 i. 

i tstoraqe Tanks 

1 6 [SNL Underground Storage Tanks :SNUiTZI i3 

6 iPotential for Leaks from Underground Storage Tanks i Fermld a 
k 

1 6 1 ITRlUnderground Storage Tanks 

Underground Product Storage Tanks ; Rocky Flats i a j  
d 

4 1 Potential Leakage from Underground Tanks 1 Mound : 9 ;  

< 1 4 , ID  and TNX Areas Underground Storage Tanks ISavannah aiver 4 a ;  
1 4 IC, F, H, and CS Areas Underground Storage Tanks 1 Savannah River i a i . ,  

Potential future Releases from Underground 
Storage Tanks 

8 ; *  t 
1 : 

! i 

Portsmourh 

Potential for future Releases from ilnaerground LANL 
' O I  1 Tanks I 
1 0 1 Potential for Leaks from Underground Storage T a w s  ! NTS J t  

8 - Moderate Amount of Assumptions 

3 - 3  
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to impact is not extensively used. Three of these ranking uniu rank very ;OW. Tke 
uSTs a t  Los Alamos National Laboratory (LANL) and Nevada Test Site (NTS) rznK iow 
due to the depth,to groundwater. Portsmouth's low ranking results from the srnail 
inventory available. 

3.2 Spill Containment 

Ranking units in this section include the potentiai for er:vironrner:tai ;::S;c-.-,s 
associated with the current use of aboveground tanks that iack sufficient ~ e L . i n c z . r i  
containment. This section does not include past spiiis from aboveground %r8i<5, 

which are included in the Inactive Sites and Releases environmental management 
area. These tanks are generally used for storage of fuels, chemicais x e d  in -;:? 

facility's processes, or waste. Secondary containment of most aboveground tan is  Is 
managed by the spill prevention provisions o f  the National Contingency ?tan (KC?) 
issued under the authority of the Clean Water Act. Tanks involving radioactive 
materials are managed under the Atomic Energy Act. Findings involving suck 
problems are located in the Environmental Survey Preliminary Reports under Toxic 
and Chemical Handling or, for waste tanks, under Waste Management. 

A! ..1 

..: 

The potential for uncontained releases was modeled for this report usiilr; 
hypothetical release assumptions explained in Section 1. The standard i e t s ~ s e  
focused on a major release from the single tank that, in most cases, representea the 
potential for the most environmental damage. This scenario was chosen sicce !RZ 

NCP requirements are focused on catastropnic reieases, rather than s m a ; :  
undetected leaks. 

- 
Table 3.2 presents the ranki.ng of the potentiai for releases from such ranks. J ~ ; E .  

are nine ranking units in this management area representing the spill containmem 
issues a t  eight sites. Those tanks of most significance include those a t  SRP ana Y - :  2. 
Spill containment concerns rank in the higher groups in these locations as a result o f  
the potential for direct discharge of contaminants to surface water bodies. ior 
example, the SRP tank is near a storm drain which could collect tank contents and 
release them to nearby creeks. Portsmouth's, LANL'r, and Hanford's tanks rank very 
low Portsmouth ranks low due to the low grobnawater velocity coupled wiin ~ h t  

distance to the receptors. LANL ranks IOW due ;o ,:i17imal resuspension or mis;z:::l-i 



I 
I 
1 
I 

4 

b 

Potential for Future Releases from Radioactive 
Waste Tanks 

TABLE 3.2 

1 

0 

0 

Site 300-Oily Waste at the Building 865 Complex 

Potential Future Releases from Aboveground Tanks 

Potential Future Releases from Nonradioactive 
Aboveground Tanks 

Potential Releases from Aboveground Product Tanks 

I 

0 

SPILL CONTAIN M ENT 
POTENTIAL FOR FUTURE ENVIRONMENTAL PROBLEMS 

Lawrence Livermore s t  

f 
LANL B f  

Portsmouth i B  

.. 
Hanford I B 

I 8 Ell F and H Treatment Tanks and Associated Piping ISavannab River  J 6 ;  

I 7 I Inadequate containment of Spills and Leaks tu-12 

I T l r a n k F a r m  spill Containment 

I 3 I Potential Future Releases from Aboveground Tanks I Pantex 1 s j  
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potential, 
receptors. 

3.3 

while Hanford ranks low due to the smail inventory a t x i  dij';zzie 10 

Polvchlorinated Biphenyls 

Ranking units in this section include the potential for h t u r . 3  ~nvi:301-~-: : . i=; :  
problems associated with use, storage, or disposal o f  PCEs. ine tis?, sxiEse,  cr 

disposal of PCBs is managea by the Toxic Stibstance Controi Act (TSCA) i C  .:I.??, 75.;. 
Most PCB-related findings are included in the Preliminary i32ports in :he 1 ci:c 5i.d 
Chemical Handling section. This management area does not include spiils invoivirig 

-. 

- .  

inactive PCB equipment, which are included in the Inactive Sitss and Releases 
environmental management area. These types of problems can be found IT: 

Inactive Sites and Releases section of the Environmental Survey Preliminary Reports. 

The potential for future releases of PCBs also was modeled for this report using 
hypothetical release assumptions. The standard PCB release scenario focilsed on an 
undetected leak from the location (transformer, storage pad, etc.) that represented 
the potential for the most environmental damage. In most cases, this involved a 
single transformer per site, or per major area of  the site. Compliance with 
Environmental Protection Agency (EPA) cleanup regulations (40 G R  75) was 

assumed. This regulation requires cleanup within 48 hours to a level of 50 parts per 
million. Since this equipment is active and a catastrophic failure would impact 
power production, it is safe to assume that such an event wouid be cjuick!y ce??ctei. 

Table 3.3 presents the ranking of the potential for reieases of i3C8s f rom PC3 or 2C2- 
contaminated equipment. There are seven ranking units in this manasernem ar?.z, 
representing the PCB issues a t  six sites. LANL's Potential for PCB Release f r o m  

Transformers ranks the highest in this management area due to i t s  proximity to a 
nearby stream. The next highest ranking units include Idaho National Engineering 
Laboratory's (INEL's) Potential for PCB Release from Transformers and Rocky Flats' 
PCB Transformer. These two ranking units nave a large inventory of PCBs that could 
be released to the environment. Four ranking units rank very low. These inciude 
PCB releases a t  NTS, SNL, Inhalation ! sxicology Research lnstitcte (iT3.i), and 
Lawrence Livermore National Laboratory (LLNL). These ranking units rafik imv d u ?  
to the minimal potential for migration a t  these sites. 

- 
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TABLE 3.3 

I 
I 
s 

1 
B 
b 
1 
8 
1 
I 
I 
ff 
8 

i 

POLYCHLORINATED 81 PH E NY LS 
POTENTIAL FOR FUTURE ENVIRONMENTAL PROBLEMS 

1 HPI 
Group 

1 '  

Ranking Unit Name 
I Critical 1 
i Categwy ; 

Site Name ~ Data 

I 
1 6 Potential for PCB Releases from Transformers i UNL : 3 ;  

cj 3 ; 3 1 Potential for PCB Release from Transformers INEL 

I 3 IPCB Transformer I Rocky Flats : c ;  
1 0 1 Potential for Leaks from PCB Transformers NTS 1 

Lawrence Livermore : i i  I i -  Capacitors 1 ! 
0 ?otential Release of PCB from Transformers and 

I 0 IPotentral Releases of PCBs from Transformers a t  SNL lSNUlTRl f 9 1  

1 0 I Potential Releases of PCBs from Transformers at ITRI lSNUlTRl i a 1  

B - Moderate Amount of Assumptions; C - Significant Amount of Assumptions 
.-..< 

-. . -  
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3.4 Drum Handlinq 

Ranking units in this section include the potential for future environmental 
problems associated with the storage or handling of chemicals. These problems 
focus on drum storage areas. Chemical storage in tanks and waste storage are not 
included in this section. Findings pertaining to the problems included in this secticn 
are found in the Environmental Survey Preliminary Report section dealing wit> 
Toxic and Chemical Handling. As explained in Section 1, the potential ieakage f x ; - c  
drums was modeled using standard release assumptions. 

The issue of drum failure most often reflected in the findings was oriented more 
toward steady leaks over a period of time rather than a catastrophic reiease as i~ 
the tanks and PCB findings. Therefore, the standard release scenario for drums took 
into account the number and contents of drums stored in an environmentaliy 
unsound manner and their storage location. Since the drum failure ra te  was 
unknown, a rate had to be assumed. For drums stored in the open on bare ground, 
a standard drum failure rate of 15 percent per year was used. This equates to a 
failure of all drums stored in such a manner over approximately a seven-year period. 
Since drum failure is sensitive to environmental conditions such as moisture, speciai 
site conditions justified alternative assumptions. For example, a 10 gercent failure 
rate was used for Pantex due to the arid dimate, which presumably would result in a 
lower drum corrosion rate. In addition, in some findings the Survey team identified 
conditions of the drums that warranted a variance from the standard failure rate. 

Tabie 3.4 provides the ranking of these problems. There are seven ranking G n i t s  ;I! 

this category. The highest scoring ranking units include Potential Future Reieases 
from Non-Tank Sources a t  Pantex, ana Leaking Drums a t  tne Salvage Yard a t  Y - i 2  

(both HPI Group 6). These two ranking units rank higher than the others acre to 

their large inventories and the proximity of the receptors. 

Five ranking units rank very low due to the minimal liquid influx to the saturated 
zone. Three of these are from the SNL Survey, one from LANL, and one from SRP. 

3 -a 



TABLE3.4 . 

0 

0 

DRUM HANDLING 
POTENTIAL FOR FUTURE ENVIRONMENTAL PROBLEMS 

Orphaned Chemicals SNL 

Drum Storage at Tonopah ~ S N L  1 C 

HPI 
Group 

Ranking Unit Name 

! 
Critical I Site Name 1 Data I 

I i Category 

I 6 [Potential Future Releases from Non Tank Sources /Pantex f c i  
I 6 I Leaking Drums at the Salvage Yard iy-12 j s i  

Depleted Uranium Storage Savannah River i 9 ;  

0 IPotential for Future Releases from Product Drums 1 LAN L j c i  

7 
~ ~~ 

I 0 1ITRl Leaking Drums 3NL- i c f  

8 - Moderate Amount of Assumptions; C - Significant Amount of Assumptions 

I 
I 
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3.5 Other Situations that Reeresent the Potentiai for Future invirz;: X ? - Z .  

Problems i Eight ranking units that represented miscellaneous problems a t  the 16 sites were 
modeled (see Table 3.5). Two involve potential air emissions, four represexsi 
waste handiing situations, and two others were po:en?iai problems zjsacii:z< ;,s::.i,-. 

liquid discharges. 

i .  Two ranking units in this section include the potential for environmentzi 6. zs.ei-f7'; 

associated with emissions of contaminants to the air f;im s'iacks, verrts, Y; . ; ; ; : : '~: :  

sources (including resuspension of contaminated scii). T h ~ s e  types of p:o%ier,s 37-2 

typically managed under the Clean Air Act ana stich findings are inciilceij i:-: .:;:: .:,. 
section of the Environmental Survey Preliminary &?port. Air ranking u ~ i t s ,  ? V * i Y  

with small releases, rank relatively high, generally due to the size o f  the 7sgci;;t:z:: 

potentially exposed to the contaminants. These ranking units include Potentiai 
: .. Future Releases of Thorium and 'Potential Releases from Anhydrous Hye-oyei; 

fluoride Tanks. The thorium ranking unit represents the potential for a release C U ~  
"*' to structural deficiencies noted a t  the time of the Survey. Since that time, t z 2  Fee:? 
. Materials Production Center (FMPC) has informed the Survey of actior.5 5:z.c : -8~vz  
". been taken to address the structural integrity o f  rhe tanks. 

, .  . .  

. .  

.i. 

Four ranking units in this section inciude the poteniizi for futl;re env;:oT,,-??:-.czi 
problems associated with the generation, storage, transportation, a n 3  C i s G L s t !  5.: 

hazardous, radioactive, by-product; and non-hazardous waste. These prcoiems 
typically managed under RCRA or prGViSiOns of the Atomic Efi2rcj.y Act. .-l;-a::!:-:;j 

deaiing with these problems are found in the Waste Manacjemer?t sec:ic.r! 2.. ' ~ 2  

Preliminary 'Reports. These ranking units include Inadequate Protecticn c f  v\i'cj.is 
Management Facilities Against Floods, Potential for Future Releases frorr. Sing is 
Shell Tanks and Associated Piping, Potential for Releases from Hazardous Matzrial 
and Waste Storage Areas a t  NTS, and Patential for Future Leaks from \/?:as:? 
Drums.The most significant of these issues is the potential for future reieases :rz:T 
Kansas City  Plant's waste storzge areas resultins from a catastrophic f i o G i .  T?is 

problem scores highest as a potentiiil source of 1, I , ?  -t:ichoroethane ii: :z:ir!x:::< 
warer. 

_. 

. .  . 

1 
I 
I 
1 

.3 
d 
I 

a 

1 
8 
I 
I 
8 
I 
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.TABLE 3.5 

0 and Associated Piping 
Potential for Future Releases from Single Shell Tanks 

Potential for Release from Hazardous Materials and 
Waste Storage Areas in NTS 

OTHER SITUATIONS THAT REPRESENT 
POTENTIAL FOR FUTURE ENVIRONMENTAL PROBLEMS 

I 1 i 
3 Crt:ical : 

Caregory 2 

J 

Site Name ! 33t.3 'i 
I 

Ranking Unit Name 

1 A :  4 1 

Hanford 

NTS 

~- 
fp-6 !Potential Future Releases of Thorium 3 '  

Protection of Waste Management 
F aci I i ties Aqainst Floods 

c j  

Potential Releases from Anhydrous Hydrogen Fernaid I !Fluoride Tank 

I 
~~ 

0 /Potential for Future Leaks.from Waste arums 1 Fernald 

I 0 IWastewater Lagoons in Drainage Swales I NTS t 8 ' 1  

I Reci rculati ng Cooling Water System 1 Portsmouth 

A - Monitored or Measured Data; B - Moderate Amount of  Assumptions; C - Significant Amount of  
Assumptions 
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Two ranking units in this section include the potentiai for envircnmentsl piobiems 
associated with process wastewater, sanitary wastewater, or stormwater discharges. 
These problems are typically managed under the National Pollutant Discharge 
Elimination System (NPDES) of the Clean Water Act or under the authority of the 
Atomic Energy Act. Findings including this type of problem are included in the 
Environmental Survey Preliminary Reports in the Surfac? Watsr jectior;. : c.3-53 

ranking units include Wastewater Lagoons in Drainage Swales ana 3scircLiatifiG 
Cooling Water System. 

i 
I 
I 
1 
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4.0 INTEGRATION OF OTHER ENVIRONMENTAL CONCERNS TO THE ilANXi?ddC 

4.1 Purpose of Intearation Phase 

As expressed in many environmental statutes, the focus of environmental 
management efforts is the protection of public health and the environment. i 

risk-based ranking is focused only on public health. Therefore, other cmc2rT;s  n3\iz. 
to be factored into the ranking. The Multimedia Environmental Pcii:i.tar!t 
Assessment System (MEPAS) is focused on the potential long-term heaith irn?a&s 04 
chemical or radionuclide releases to the general pubiic. The resuiting MEPAS scores 
include some. amount of uncertainty that should be recognized. In adciition, aci& 
health effects or health effects resulting from other types of releases arz beyond 
the 'ability of the model to assess and, therefore, must be addressed as well. In 
addition, environmental degradation effects that are non-health-related are also 
not considered and need to be factored into the ranking. Thus, the final ranking of 
the environmental problems identified in the Environmental Survey needs io 
include appropriate consideration of the uncertainty associated with the risk-based 
ranking of the chemical and radionuclide concerns, the potential risk posed by 
releases beyond the model's capability to address (primarily non-chemical, non- 
radionuclide releases), and degradation of the environment. 

-I 

. .  

In addition to the issues discussed above, there are other concerns that an 
environmental management program considers. Primary among these dre statutory 
and regulatory compliance requirements. Schedules included wiThin statutes, 
regulations, and enforcement actions represent commitments that haws io be %Ken 
into account in developing plans for corrective action. How these commitments 
affect the ranking .of health and environmental issues in developing appropriate 
response plans is an issue that is more appropriately addressed in program planning 
documents than in this technical assessment. To assist the decisionmakers in that 
effort, this document provides such regulatory information in the discussion of the 
ranking units in Appendix A. 
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4.2 Process by Which Other Environmental Concerns Are ,:3ct3rea jc:a .:c; 

Ranking 

Comparing across environmental concerns' as diverse as public health risk anG 
environmental degradation requires a solid understanding of  the reiaiiv2 
significance of the issues. In developing the system by wki:h tne ~ L W ~ I . . :  ;I;:L:::.;: 

would be prioritized, it was decidea that scrch camparisom wouk aeci 5, i>hs7siz.i 

based upon the technical merits of each .mvironner;tal probler. i o ZiIjiiC.2 S-:i.: 
this case-by-case assessment is performed in a fair and consisent mai sei-, L 

structured decisionmaking process which relies upon a group knowieacjeabk ii7 5 ; ~  
environmental prdblems being discussed was designed. Consiaering the need-; 
discussed above, the basic elements of the procedures throucjn whicf.. ti;2se 

concerns were compared started with the Survey teams and culminaieG i ?  

recommendations to the Office of Environment, Safety and Health ( E S a t H )  by a 
panel of senior DOE environmental managers, reierred to as The integra-cion ? s n & .  

. The final decision on these integrations was the responsibility of the E5&. i ;7p 

details on how uncertainty, environmental degradation, and releases beyond the 
<.* model's capability to address were identified and prioritized are discussed below. 

._ . . 

- 

--I 

' 4.2.1 Identifying and Factoring in Uncertainty to the Ranking 
-2- 

There are two types of uncertainty associated with the ranking; uncertain:;: 
associated with the data and uncertainty associated with the mo6eI. dnk~~ili;a:c-i~;, 
sensitivity analyses that would aid in understanding the amount cf zgcertaic:y 
.associated with the rankings have not yet Seer! conducted. Therefore, a !;,:c< 

Without a quantitative understanding o i  rne Uncertainty, adjustments to  in? 
rankings themselves would have been baseless. Thewfore, t o  account fcr 
uncertainty in the rankings, two pieces of information were included in this report. 
These include a qualitative evaluation of the data uncertainty and a qualitative 
evaluation of modeling uncertainty. 

quantitative assessment of the uncertainty in ~ k z  rankings couia not be I U i X X .  

The Prioritization Support Contractor (PSC) deveioped a preliminary scsiing of t k ~  
data qirality for each ranking unit to develop a qualitative evaluation of th? dct3 
upcwtainty. Each ranking unit was reviewed and the i a t a  parameT2is WTI,::: 

dominated the scoring were identified. The model deveiopr  assistzd in .this ':;I 

. . .  
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preparing an evaluation of the parameters of the model which inciuded inaications 
of when these parameters would be significant. Based upon the data that were 
determined to be critical to the ranking for each ranking unit, the PSC then piaced 
each ranking unit into one of three critical data categories. Critical data category 
"A" includes those ranking units where the critical data parameters were based 
upon measured or monitoring data. Critical data category "8" includes tnose 
ranking units where some assumptions were used to manipulate the data 'io a fo rm 
that would be useful to the modeling. Critical data category "C" inc!c;Crs xhose 
ranking units where a significant number of assumptions were fiecSsss;y iar the 
critical data parameters. 

The initial scaling was reviewed and revised during the data accurzcy review phase 
by DOE field organizations. These changes resulted from the receipt of additional 
data and explanations of limitations of the data that were used. 

This scaling of the critical data parameters forms the basis for the DOE-wide anaiysis 
of the existing and suspected problems in Section 2 of this report. Separate 
rankings and associated discussions are included in that section for each of the thre.e 
critical data categories. Potential future problems that are discussed in Section 3 of 
the report are presented by type of problem since the design of the standard release 
scenarios used for each type of those problems represented the major uncertainty in 
those rankings. 

To provide a qualitative assessment of the modeling uncertainty, the %C, with the 
assistance of the model developer, identified types of problems where the necessary 
simplifications in the model may have a significant impact on the rankings. The 
three types of problems listed in Section 1.7.5 of this report (contaminated soil 
runoff, transport of fuels and oils through groundwater, and transport of organics 
through groundwater and surface water) were identtfied after review of the resuits 
of the modeling. No attempt was made to provide an indication of the extent of 
the significance of this type of uncertainty since the impact would vary from ranking 
unit to ranking unit. Instead, these qualifiers were inserted in the discussims zf the 
appropriate ranking units in Appendix A. 
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4.2.2 Identifying and factoring in t'nvironrner.tai Degrataxion xo the %L,L:~ 

"Environmental degradation," as it is used in this report, impiies a m e a s ~ r z b : ~  
adverse impact on one of the five basic resources (i.e., air, soil, groundwater, suriace 
water, and biological resources). The Natural Resource Damage Assessment (iuiic~) 
regulations (43 C F R  Part 11) provide principies zzd 7:zcesse.; fc; 
envi ron menta i a a mag e. T h e opera t i o n a I d e5 n i r i on o 1' e n vi rG n m e n t z  i c 3 : ~  i.2 c; :=.; : ..:; !-; 

I .  . .  
usgd in this report araws from those prizciPi95 and 9rsc2sse.;. 
analyses that are called for in making injury ana darnage de+-. ,,fmlnaulcl~s .Li, ,.L.' -:i ,.: 

EL.+;...:. ::. 1." . : .. 

. . .  

NROA regulations have not been performed sines such ~ S S ~ S S ~ S ~ ~ S ,  shou1.5 '1.- >:.! L-.: 

required, would not be performed untii later stages in the pmhiem invssiiGzil-:.:..;. 
Therefore, "environmental degradation" as used in this rzpcrt is r7ct .:3x sz;-,x ::5 

natural resource damage. 

The process of identifying the environmental degradation issues associa-isG m i i 7  ii12 

environmental problems starts with the Survey teams. The process begins S;~7;1;5 

the initial development of the Survey findings. In developing Survey findings, eaci-i 
:+ ..- team focuses on the potential impact on the environment. To support the eeorts of 

the Integration Panel, the Survey teams reviewed the findings associated wit5 the 
ranking units and identified a list of potential environmental degradaiion iswss. 

.a The Integration Panel members also reviewed the ranking units ana ?ravii=ix 
additional potential environmental degradation issues. All ~i these 7otec::iai 

-. environmental degradation issues were anaiyzed and a preliminary csiqzi:iz~,-~jz~-,  
based on significance was developed to assist the panei (see Table 4. :). 

The groundwater issues were grouped based upon the existence o f  ~oniam?:~: ; : : ;~  
The first group included instances where can:aminaxion had been c;e - ;ecz  , d ~  2 

groundwater formation. No attempt was made to distinsuish between ciasses G.; 
groundwater nor of significance of the formation. The second group includea 
instances where sampling had not been completed but where contamination WGS 

suspected. The third group included instances where the ranking unit presentm 
the potential to impact the groundwater. 

The surface water issue groups also were based u9on the exis te rcs  c-? 
Contamination; now-ever, the Significance of t!?e water b d y  also was C C ~ - ! : : ~ Z Z : ~ ~ .  

The first group included issues where contamimtizn . ,YJZS detectej i- a :+I;;::: ... . .,>-: -. . ' .  ' 

. ,  

. . *  . .  
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TABLE 4.1 

CATEGORIZATION OF ENVIRONMENTAL DEGRADATION ISSUES 

Groundwater 

1 - Detected in aquifer 
2 - Suspected in aquifer 
3 - Potential to  impact aquifer 

Surface Water 

1 - Detected in "special" water body 
2 - Detected in water body other than"specia1" 
3 - Not detected but potential to impact surface water body ~ 

So11 

1 - Detected off-site 
2 - Detected on-site a t  levels that restrict use 
3 - Detected on-site a t  levels that restrict future use 

Air 

1 - Emissions at  levels to require response action 
2 - Emissions at levels to impact biological systems or ambient standards 
3 - Emissions of hazardous pollutants to air 

8 io I og i ca 1 

1 - Potential t o  impact threatened, endangered, or State sensitive species 
2 - Impact to other species 
3 - Potential t o  impact other species 
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that was special in some manner, such as a recreational h e r .  T;:E SSC~'~:C 2 ; ~ ~ ;  
included detection in any other water body. The last group included ranking zzj.Lj 

which presented the potential to impact a surface water body. 

The soil groups focused on the significance of the resource and of  the  
contamination. The first of the three soil groups included soil con:amjns.ricn tnt-; 
was detected beyond the site boundary. I ne szcond group inciuiec :.:;-:;-:; 3:;; 

contamination that resuited in restrictions to ths use oi  t k  soil, ;xizz:::, ;?. :i- '.-.-:; 

of access. The third group included on-site soil Contamination thar LVGS;-=; :?S-X;L-; 

future use of the property. This last group focused on whether a c h a n s  ; ; 7  

institutional control over the property in the future would be prohibited as a i2sui.t 

of the contamination. 

-. 
. .  

. .  

The air groups focused on the type and extent of emissions. The first g r c c ~  ..Aizi 

envisioned to include any ranking units where emissions were a t  leveis to  require 
response actions such as evacuations. No such issues suriaced in the ?reiiiziGS;-,/ 

lists. 
biological systems or ambient standards. The third group included emissions cf 
hazardous air pollutants. 

. .  . 

I The second group included emissions that  might be a t  levels to impact 

. - ?  .. , '5 

,I 
The biological groups focused on the type of species potentialiy irnpsctecr. , ,:E ':*-- ~i si. 

group included any ranking units that have the potential to impact i h r ~ z x ~ . ~ i ,  
endangered, State-sensitive, or other such designated species. The s~cos.: 3 r t : ;  1: 
included any ranking units that have impacted any other species. The t i t i r i  c j ~ z ~ : 2  
includes any ranking unit that was identified as having the potentiai to imsac: ZA:! 

other species. 

C . .  

:.i- - s.< 

From this l ist  of potential environmental degradation issues, the integration ?znsi 
identified actual environmental degradation issues. The review of the potexlsi 
degradation issues focused on the operational definition of  environments! 
degradation provided earlier, that is, a measurable adverse impact on one o i  ths 
five basic resources. 

' : p i  -,; Having identified the list of degradation issues, the next step is t G  review P ~ C -  ;::. ',. . 
actual environmental degradation issues for significance ir! order 10 iCe:Tii.:y is$:;.:<, 
tha t  may affect the rankings. To review the' actual  degradatior;  i s ! i i Lec  f a 2 r  
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Significance, a test of significance was applied. This test induded ieviewicg ii-;? cisk- 
based ranking to determine whether it adequately reflected the enwirozmeritai 
degradation. The criterion for making this determination was whether the adverse 
impact foreclosed the ability of the resource to  provide the types 01 services 
generally expected of the resource in the future. For example, the risk-bassd score 
for an aquifer that is used for domestic purposes by a iarge popui;?ion i iL?iy has 
reflected the major environmental degradation concern. Eowever, ~ r ' i ?  wkt:i- :j ;.;CY 

curr2ntly in use by a sizable population would likely not be ~ z i i x ~ i z z  5: +::.; ;:.!- :.; 

i , , ~ ~ =  :;-:.: ,?..-:-I.-. -... 

valuation test in the NRDA. 

the environmental degradation that exists. This criterion is m ~ r r  i;'.-.- " . .- .-J j 4  L 8 :.i I : 3 

Having identified those ranking units where the environmental degradaiz? :;ZLX 

were not adequately reflected in the risk-based score, the Integration Panel next 

identified where in the ranking such issues should be situated. As a rule, it ~ 2 s  ?tit 

that no significant public health risk should be below the envi.ronn;e:i.:ar 
degradation issues. Thus a ceiling was placed on the movement of ranking uai.ts fsr 
environmental degradation purposes. 

. I  

A. 

I - *  To identify that ceiling, the discussion inSection 1.7.4 of this report w'as  tic,.^. i :;z 
discussion provides a discussion of the public hazard significance associated wi ik  .iAz 
HPI Groups. The 11 groups can be described as a spectrum of rignificace rz i ;ngi~?s  

issues where the contaminants are not projected to reach recepior pzpt.iiatioi:s. ii;, 

Section 1.7.4, problems identified in HPI Groups 4 and S are considered t3 bs 
roughly comparable with the minimum risk levels considered 117 :zs2!-!!atcr;i 
decisions. Therefore, above these groups, the potential public health impact: cotijd 

be considered sufficiently significant to violate the ceiling. 

from those issues of most concern from the potential public hazard persper:i*r~ i n .  .-*. 

4.2.3 Identifying and Factoring in Releases that Are Beyond t h e  M o ~ P ! ' s  
Capability To Address to the Ranking 

The Survey findings identified a number of issues .tkt: ir;\tofi/ed ik:? - : : : : Y - - z  ,. 2 ,2 i' 
. .  

potential releases that were beyond the capability of the ME?,&S -?P;G! ::: ..::::.::,:..>:: 

These releases generally involve biological or physical reieases Z Y C ~  3s . i .xz :  !:i:! i - : : , - ~  
. ...- 

and thermai discharges. lssdes such as these wer? identified 3y t zz  L.. . , ; : - ~ ~ ~ ~  .- . . . . . .  - - : ;:. .'- .__ - 

early in the prioritization .effort. A t  the Scenario Deveicrpmeni iVieeii;g: I>*:,-- +::; ::w 
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ranking units were developed (see Section 1.7,3), a iisting ~f such isss. ”SS \%’s/jj C : j j  

d eve I o ped. 

The Integration Panel reviewed these issues based upon their technical merit and 
provided a qualitative assessment of their potential for hazard to the public and to 
the environment. The Survey teams also provided to the integration i’anei their 
perspective on :he potential hazards. The qualitative assessment ~ i :  j3otei7’iiz.i ,z~zi: :  
hazard was compared to the public hazard significance associat2d wit? ::-.:.i :-’:: ; 

Groups, as discussed in Section 1.7.4 of this report. These un;anksd i s s c ~  *A :!-,G 3 .2  

placed where the Section 1.7.4 descriptions best fit the quaiitarive assesszer;t .;? ‘;i;.t 

finding. The qualitative assessment of environmental degradation- was ccn:ga,-z!c 
to the assessment of environmental degradation issues whicn were rankea is t>z 
environmental degradation step. This aspect of the findings would then be piaced 
in the ranking by comparison to these other degradation issues. 

. .  . .  

i - .  

. .  

4.3 Results of the lnteqration Phase 

- The processes and procedures discussed above were developea in a series of 
meetings conducted on March 22-23 and April 12-13, 1988. in the firs; set 3f :?cc_z 
meetings, the Integration Panel focuseu on developing the procedures by whici: $ 3 2  

.-- integration would be performed. In the second set of meetings, the pane; was 
presented with the specific environmental degradation issiies and c o c - r z f i k ~ ~ l ~  
findings. The general procedures were first refined and tested an3 thsn a p p i i e ~ .  

4.3.1 Results of the Integration Phase Pertaining to Uncertainty 

The Integration Panel made no changes to the rankings to account for anceszir:-t  
in the scores. Rather, the presentation of the scores was modified :c o e : x . ~  
highlight categories of uncertainties by the use of critical data categories ana by the 
addition of an additional qualifier to the narratives in Appendix A (see Section 
4.2.1).  

I 
1 
U 
I 
I 
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- .  
4.3.2 Results o f  the Integration Phase Sertaining YC ~ c : i ~ ; . ~ ; . . - ~ ~ z : s i  

Degradation 

The initial list of potential environmental degradation issues included 32 issues out 
of the 201 ranking units. By far, the largest number of these potentiai issues (56) 
involved groundwater. Sixteen soil issues were included; eight invoivzd air issues; 
seven involved biological resources; and five involved surface water. 

4.3.2.1 identification of Environmental Deqradarion issues 

Of the 92 potential environmental degradation issues, the integration Panei agrsea 
that 50 included environmental degradation issues as defineu (see Tzkie ~ . 2 ; . .  The 
majority of these issues (30) involve groundwater concerns. The temainoer include 
12 soil issues, four biological resource issues, three surface water issues, ~ n d  m e  air 
issue. Most of the potential issues that were aeleted did not quaiify as having 
measurable adverse impacts since the concerns were iisted only as representing 5 ,  

potential for such impacts. Thus, all of the groundwater issues identified in the 
second and third groundwater groups and the third surface water group (see:. 
Section 4.2.2 of this report) were deleted. Similarly, those issl;es In tk? third air 
group were deleted since the emission ieveis did not represent a ineasurabie 
adverse impact. The 50 environmental degradation issues are discl;ssed belcw oy 
site. 

The Feed Materials Production Center (FMPC) has two environmental dsi_irae ruLli3r. -- '  

issues associated with the ranking units. 60th of these involve r;i?kic? units ths t  
have contributed to concentrations of contaminants in the groundwater. i ,le 
ranking units are entitled (1) Contamination from Liquid Discharges arid ( 2 )  
Contaminant Release from Waste Pits. 

-, 

There are six environmental degradation issues in the Hanford ranking units. All of 
these involve groundwater contamination resulting from the x t i w  3i:r? ir.x::.te 
liquid discharges in the 100 Area, 200 Area, and 300 Area racking :!nits. 
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ENVIRONMENTAL DEGRADATION ISSUES 

Site Name Ranking Unit Name Degradation j I 
I 

- 
I ' 4  

.pr 

.,+: 
, 

~~~ ~ ~~~~~ ~ ~~ 

Sanford l-\;*!- ., -- _Y. 

.--. . . .  . i Hanford j inac:ive Liquid Prccess 2'isc.:ar~?; in T?C 2CZ ,&?a 

inactive Liquid Process Discharges in the 300 Area 

Active Liquid Process Discharps i;: the iGC A x a  

- .  - .  
I 

L . .  i , - .  
w ., 2' : 

--. 
I Hanford I 

Hanford 

i Haniord 

<*.>;- .: 

e.,. .. <!,,-I 
i i Active Liquid Process Discharges in :Se I'C0 Area 

Lawrence i Site 300-Groundwater Contamination !:om 834 Conpiex Gjt'- '; 
Livermore I 

Lawrence 
Liver m ore 

Lawrence 

-\., - 
L '4 'J - 2 i Gasoline Spill a t  Building 403 

Groundwater Contamination from Taxi Strip ana Old 
1 i 

E'*,:-.j- 

1 Air Impacts from ICPP Stacks d AIR-2 

G i;+d - ; Lawrence 
Livermore Landfill 

1 Groundwater Contamination from f a n  Traffic Circ!e 
j 

LAN L 

LANL 

TA- 1 joli-i < 

Sediment Contamination from Outfalls SOIL-3 
9 f 

Mound 1 Soil Contamination in the Canal 1 SOIL-1 I 

Mound i j Tritium Cootamination In :he P h i n  3ili 5:ound:vatar i GV2- ; I 

. 2 ! 9  - 
Y . ..-* - 2 i Tunnel Ponds 
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TASLE 4.2 

ENVIRONMENTAL DEGRADATION ISSUES (CONTINUED) 

I SiteName I Ranking Unit Name 1 Degradation 

I NTS I Contamination of Soils with Radionuclides ;i 810- 1 i 
~ 1 Pactex ! Depleted Uranium Contamination Sites 5eiL-3 

.-r:, I: - Pantex 1 Firing Site 15 >L- . :L-  > 

" Pantex j Fluoride Emissions - .  _. .. 

Pinellas 14.5 Acre Site c.s,$- ; 

- . .- _ _  . 1 
----::,,-.-. 

[ Pinellas Eastern Sites _ I  G W -  i 
\ 

jpinellas 4 Western Sites cw-; i 

Portsmouth 1 East Central Area Inactive Sites z?,i,- 1 
i 

GW-i ? Portsmouth 1 South Area Inactive Sites 1 1 

Rocky Flats ! VOCs in Groundwater i .s\jv'- I i 
~~ ~~ 

1 Rocky Flats I903 Pad/Plutonium in Soils 1 5011-1 J 

GW- 1 ! ! 1 Diesel Fuel Tank Area I i 1 

Sandia 
Livermore 

Savannah River 1 M Area Settling Basin { GW- 1 7 

i 
!Savannah River 1 Burial Grounds i .SI&-; : 

'Savannah River 1 Active Seepage Basins cifj-', 
1 

Savannah River 1 Sediments in Steel Creek Corridor 1 m i - 2  

Savannah River 1 Savannah River Swamp SOiL- 1 1 
I Savannah River i Old TNX Basin 531:-3 

(Y-12 I Off-site Floodplain contamination in EFPC and BC 5QIL- i j 

I Y - 1 2  1 Process Water Discharges 5'Ji . T 
SVi- 2 { i Y - 1 2  j On-site Mercury Contamination 

SY-12 1 On-site Mercury Contamination 

IY-12 Chestnut Ridge Securitv Pits 

IY -12  I Hvdroclen fluoride Emissions 

I Groundwater Contamination in the Main Y-12 Plant Area i GW-1 . j Y-12 

LEG END: 
GW- 
SW- 
aio- 

Groundwater 
Surface Water 
8 iologicai Resource 

I 
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TCE in Drinking Water Wells, and RWMC). The fourth involves porsn;ia! visibiii-iy 
issues a t  a nearby Class I airshed (Air Impacts from ICPP Stacks). 

There is one environmental degradation issue a t  the Kansas City Plant (KCP). It 
involves releases of contaminants to  an adjacent stream. The ranking unit is  
entitled Release of PCBs, Metals and Organics to the Environment. 

All six environmental degradation issues ST ‘he Lawrence tiv2rmcr2 :\z-cicj;zi 
Laboratory (LLNL) involve groundwater contamination. Five of the six i s s ~ t  zr? a t  
the Main Site. These ranking units inciude Gasoline Spill a t  Buiidins 405, 
Groundwater Contamination from Taxi. Strip and Old Salvage Yard, Groundwatsr 
Contamination a t  Southwest Area, Groundwater Contamination from East Traffic 
Circle Landfill, and Groundwater Contamination in Southeast Corner. The sixth 
environmental degradation issue involves contamination of a perched zone a t  Site 
300 (Site 300 - Groundwater Contamination from 834 Complex). 

‘2 Two environmental degradation issues are included in the ranking units for the tos 
. Alamos National Laboratory (LANL). Both of these issues involve soil contamination. 

The ranking units are Sediment Contamination from Outfalls and TA-1. The latter 
issue involves off-site soils. 

.-a. .z 
Two environmental degradation issues are included in the Mound ranking units. 

* i - -  One issue involves off-site soil contamination (Soil Contamination in the Cacai) and 
the other involves groundwater contamination in a perched zone (Tritium 
Contamination in the Main Hill Groundwater). 

The Nevada Test Site (NTS) has three environmental degradation issues associated 
with two of their ranking units (Tunnel Ponds and Contamination of Soils with 
Radionuclides). Both ranking units include concerns over potential impacts on 
wildlife, while one (Contamination of Soils with Radionuclides) also involves on-site 
soil contamination. 

There are three environmental degradation issues a t  Pantex. Two issties deal with 
on-site roil contamination (Depleted Uranium Contamination Sites and Firing Site 
15). One issue involves potential impacts on nearby cattle (Fluoride Emissions). 
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In the Pinellas Plant ranking units, there are three environmental degraaatiijl; 
issues. Each of these involve contamination of a shallow aquifer. The ranking units 
are (1) 4.5 Acre Site, (2) Eastern Sites, and (3) Western Sites. 

Both of the environmental degradation issues a t  Portsmouth involve groundwater 
contamination. The ranking units are (1) East Central Area Inactive Sites and (2) 
South Area Inactive Sites. 

One of the two environmental degradation issues identified a t  the Rocky Fiats Pizn; 
(RFP) involves groundwater contamination (VOCs in Groundwater). The other issue 
involves on- and off-site contaminated soils (903 Pad/Plutonium in Soils). 

The one environmental degradation issue a t  the Sandia National Laboratory - 
Livermore (SNLL) involves groundwater contamination (Diesel Fuel Tank Area). 

Three of the six environmental degradation issues identified a t  the Savannah River 
Plant (SRP) involve groundwater contamination of the shallow aquifer (M-Area 
Settling Basin, Burial Grounds, and Active Seepage Basins). The other three issues-'. 
involve on-site soil contamination (Sediments in the Steel Creek Corridor and Sld . 
TNX Basin) and off-site soil contamination (Savannah River Swamp). 

There are seven environmental degradation issues associated with seven of the 
ranking units a t  the Y-12 Plant. Two ranking units involve contaminated soii, with 
one issue including on-site soil contamination (On-Site Mercury Contamination) and 
the other involving off-site soil (Off-Site Floodplain Contamination a t  East ~ C T K  

Poplar Creek and Bear Creek). The On-Site Mercury Contamination ranking uni t ,  
along with Process Water Discharges, also involves contaminants to surface water 
bodies. Two ranking units, Groundwater Contamination in the Main Plant Area and 
Chestnut Ridge Security Pits, involve groundwater contamination. One ranking 
unit, Hydrogen Fluoride Emissions, has the potential to impact plant life in the area. 

- .  

4.3.2.2 Test of Siqnificance 

After a review of the scoring for the ranking units encompassing the  50 
en v i  ro n menta I d eg rad a t  i on issues, the si g n i f  i ca n ce of t h e e n vi i o  n E :2 ;: 'i. .:: 

degradation issues associated with five ranking units was identified c's beii:g 
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- .  inadequately represented by the risk-based ranking. These :ankin5 bf i i ts  (525 : Z S ; ~  

4.3) are discussed below. 

The ranking unit, TCE in Drinking Water Wells, a t  INEL involves concentrations of 
trichloroethylene (TCE) that have been identified in drinking water wells a t  TAN. 
The ranking unit scores low in the risk-based ranking (HPI  Crc~ue  2;. -;:? 

concentrations identified are greater than the potential public hazard jigtiiiita::c.> 
for the HPI Group would suggest. The  !OW score is a restiit OC ti72 ;mail I ..;.-=---.- ..- - - 9 .b . 

population that can be impacted. 

Both the East Central Area inactive Sites and the South Area Inactive Sites raai;zz: 3 

units a t  Portsmouth include high concentraticns of TCE in the g r o i i n ~ ~ 3 p 2 : .  
However, groundwater flow velocity in the contaminated area i s  very low. 
Therefore, the risk-based ranking does not project significant movem2nt ro 
receptors and scores this ranking unit low (HPI Group 2). 

The Contamination of Soils with Radionuclides ranking unit a t  NTS includes surface 
soil contamination resulting from past aboveground tests and experiments. The 
area of contamination is extensive and the concentrations are sufficient to *est;ic.L 
access. This meets the test of significance since future use of the soiis would have  tc 

be restricted as well. The risk-based ranking scores this ranking uniT low (k?: S i ~ ~ r p  
0) due to a lack of receptors. 

The Savannah River ranking unit entitled Old TNX Basin involves a seepage basir; 
ssed between 1958 and 1980 which received discharged wastewater from tke TXX 
development facility. The outfall from the basin dischargea to a marshy are3. i 33 

outfall delta has measured concentration levels of metals, and damage to t he  forest 
canopy in the vicinity has been observed. The risk-based ranking scores the ranking 
unit low (HPI Group 1) due to the minimal numbers of potential human receptors. 

-* 

4.3.3 Resufts of the Integration Phase Pertaining to Releases that are Beyond 
the Model’s Capability to Address 

The 1ntegra:ion Panel addressed nine iindin9s which were not ranked d u 2  to ::-e 
inability of the MEPAS mode!-tc address the type of associated c m c e m s  (see i E C ’ ~  

4.4). One issue was deferred to the Final Summary 3eport sisce it could hzv:~ bs.5 

-- 
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TABLE 4.3 

I 
I 
1 
I 
1 
I 

FINAL ENVIRONMENTAL DEGRADATION ISSUES 
THAT REQUIRED ADJUSTMENTS TO THERISK-BASED RANKING 

I Site 

! lNEL 

!Portsmouth 

1 Po rt smOu t h 

I NTS 
Sava n n a h I River 

Ranking Unit I Degradation 

TCE in Wells I GW 

East Central Area I GW 
South Area I GW 

Contamination of Soils Soil 
with Rad ion u cl id es I BIO 

Old TNX Basin I Soil 

Legend 
GW - Groundwater 
E l 0  - Biological resource 

. - ... 

Placement in Ran king 
~~ ~~~ ~ 

Placed in a separare env. 
degrad. g r o u p  between ; 
HPI Groups 5 aiic 6 

Same as above * 

Same as above 1 

Sa me as above i 
i 

Same as above I 
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.i' 

Sandia 
Livermore/ 

ITRl 

TABLE 4.4 

Discharges to Albuquerque 
P O W  of Toxics to  Sewers at BAO 

DECISIONS ON HANDLING RANKING UNITS THAT 
Dl0 NOT GET RANKED WITH MEPAS 

~ ~~ 

Savannah 
River 

Thermal impacts to SRP Streams 

I : Decision Quantitative 
Rank Site Ranking Unit 

Low Treat as environmental 
Environmental degradation issue 
Degradation 

Low Rank based on potentlai pk2i;c j hazard 
N E L / g D i s X & g e  of Sewage to Surface 

Hanford Low j Rank based on potentia. f L c t i ! i  ~ 
Potential Undertreated Sanitary 5 
Wastewater : hazard 

Hanford Maximum Exposed Individual N/A ! Delete; calculation issue not 

' 

3 

I amenable to  long-range 
.i planning 

I aose Estimate 
1 1 

Rank based on potential public 
NTS I System 1 nazard 1 

Discharge to the Las Vegas Sewer 

Xank based on potential 2ublic ! 
hazard z 

i 

Environmental Treat as environmentai i I degradation I degradation issue 
Freon Leaks . 

I 

2ank basea on potential puoiic I 1 I hazard 
Potentiai problem from 
Thermophilic pathogens 

3eierrea to Aanking , n  ilnar 
Summary Report 

i 
I Savannah GOO 0 Area Basin Dike 

River I 
Legend 
GW - Groundwater 
810 - Biological resource 

I 
I 
1 
I 
I 
I 
d 
I 
I 
I 
I 
1 
1 
I 
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ranked using MEPAS. A second issue was deleted since it involveti a calciria.<ionai 
concern that is not amenable to  the long-range planning appropriate :o this 
ranking. Two of the remaining seven were viewed as environmental degradation 
issues; five were discussed for their public hazard potential. 

1 
I 
I 
I 
I 
I 
b 
I 
I 
I 
I 
1 
I 
I 

The finding, Pinhole Freon Leaks a t  Portsmouth, involves releases of approximarsiy 
200,000 pounds per year of Freon to the atmosphere. The primary conwn foc:~ses 
on the effects of Freons on the ozone layer. The MEPAS model cannot ! . ~ : X G ~ ? : Z  i:;:? 

complexity of photochemical oxidation, a phenomenon whicn is stiii a -:z.;.:ic ;;? 
major research. The amount of the releases coupled with recenf rejui:S a! 
stratospheric ozone depletion studies resulted in  a high -interesr in .chi? 

environmental aspects of the finding. 

The finding, Thermal Impact on SRP Streams, involves thermal discharges from 
reactor operations and 400 D-Area power operations. The discharges have iesaitea 
in loss of forest canopy and stream erosion a t  four streams and associated wetiands. 
The impacts do not appear to be irreversible; however, recovery may resuit i3 
changes to the ecosystem. The recoverability aspect of this finding resulted in an 
assessment that the environmental degradation aspect of the finding jhouid tar,:< 

relatively low. 

Two findings involved discharges of untreated or undertreated sanitary was?? 
which could not be modeled since MEPAS is focused on chemical releases. Discharge 
of Sewage onto the Surface from EOCR, WERF, and CFA a t  INEL invoives areas where 
sanitary sewage treatment systems may be malfunctioning with resulting wii a r s s  
potentially contaminated with sanitary waste. The impacted areas are smaii a d  

given the low scores received a t  INEL for much larger releases, the assessment of this 
finding was that the public risk aspect was equivalent to the HPI Group 0 ( I .2 . ,  17at 
projected to reach receptors). Discharge of Potentially Undertreated Sanitary 
Wastewater a t  Hanford focuses on the large amounts of sanitary wastewaters that 
are.being discharged to septic systems a t  the site. A new treatment sys~em w 3 5  

being constructed a t  the 100 Area a t  the time of the Survey and has - i x z  L.-:.--.* 
completed. A project to reconstruct the system in the 300 Area was g:a,;?sse5 .st - 5 2  

time of the Survey and has been approved. Given the new treatment ~ G - Z F ;  ir: ~ k ?  

most critical areas and the large volumes of liquids necessary to xo:e ii'; <:;.:+ (!SI::- 

. ,  

I 
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based ranking at Hanford, the assessment for h i s  ranking unit was x1;;&;; i , ~ z  risk 

posed was also equivalent to HPI Group 0. 

Two findings involved discharges to publicly owned treatment works (PGTWs) 
where the effectiveness of the P O W  to  treat the discharges could cot b2 
ascertained and, therefore, the findings could not be moceied. Discharges to th;2 
Las Vegas Sewer System a t  NTS involved smaii quantities of metals that OccasiaiTaiiy 
would be discharged by the North Las Vegas site. NTS nas stated that  - i k , q  AavL2 

a t  the Sandia National Laboratories (Albucuerquej is most concernec wi$; p s r  
releases to the Albuquerque POW. The primary concern in both o f  these ii,xincjs i s  
the potentiai to disrupt the P O W  and the potential to contaminate the P;J i d s  3 

posed would be equivalent to HPI Group 0. The Sandia finding focused or: histotic 
practices. The NTS finding focused on occasional occurrences. Weirhi.r ~ g g e s t s d  
that the contaminants would pass through the P O W  and thus neither W G C ~ ~  

impact receptors. Therefore, the assessment was that the risk posed wotiid be 
equivalent to HPI Group 0. 

7 ;;, .-. P. taken action to prevent this from recurring. Discharges c f  Toxics to Setters :. -+4u 

- 7 - 1 . 1  ~ 

sludge. The assessment of each of these resulted in a determination t h a i  the f-!* I 

- .  

.- The ranking unit Potential Human Health Probiem from Thermophilic Pa-thosens si 

-.7 elevated water temperatures. This finding could not be modeled since MEPAS i; 
:.aL.: focused on chemical releases. The problem is primarily one of worka  ex?osji? 

since it i s  likely that populations of pathogens would decrease as waxe: 
temperatures decrease downstream f rom the inermal discharges. Therefore, irc.y 
the perspective of potentiai public hazara, as opposed to worker expos~irz, :k? 
assessment was that the risk posed would be equivalent to HPI Group 9. 

.._ SRP involves populations of thermophilic microoganisms in L-Lake du?  .&- b L  '-:-- CI I t  

e'. 

4.4 lnteqrated DOE-Wide Rankinq 

This section presents the Integrated DOE-Wide ranking first for exisr;ing and 
suspected environmental problems ana then for situations that represent the 
potential for future environmental problems. I he rankings in this section inciude 
the  integration of other environmental conc.2rns to the risk-based rankings 
provided in Sections 2 and 3 of this report. Thuj, h e  results of the lntegrsticn Pka.2 
of  the ranking discussed in the.previous section are included. 

- 
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4.4. I Integrated DOE-Wide Ranking of Existing and Suspected Environmental 
Problems 

During the Integration Phase of the prioritization, the risk-based ranking was 
modified to account for environmental degradation issues and findings Li;ci  were 
beyond the ability of the MEPAS model to assess. The integrated rankings ;zr;~;zec 
on Table 4.5 incorporate these modifications. 

i:- -+ 

' .  I 

The environmental degradation issues where adjustments to the iati'tti2:i;s were 
required were placed relative to the potential public health signifikance assocjatsd 
with the HPI Groups (see Section 1.7.4 of this report). Five environmei\iai 
degradation issues were associated with the ranking units where adjustments io the 
rankings were deemed necessary (see Section 4.3.2.2). Two additional issues *,.were 
identified in the findings that were beyond MEPAS' capabilities to adaress (see 
Section 4.3.3). Of the seven ranking units where adjustments to the rankings are' 
required, six were viewed as significant concerns from an environmental .. 

degradation perspective. The six deemed significant were viewed as representing a . 

level of degradation that would justify a response action. Thus, conceptuaily they 

can be viewed as being equivalent a t  least to risk levels where regulatory actions are 
generally initiated, generally HPI Groups 4 and 5. On the other hand, a csiling had 
been put on the level a t  which a ranking unit would score for environmental 
degradation concerns. This ceiling was placed below HPI Group 6 since ?his ievei is .-.- 

generally above that risk level used in regulatory actions. Therefore, these six were 
placed together as a. block between HPI Groups 5 and 6. 

I - 

... 

The seventh environmental degradation issue, Thermal Impact on SRP Streams, was 
not viewed as being as significant as the other environmental degradation . s s ~ e s .  
The releases were viewed as having an impact on the environmental receptor of 3 

significance below that of the ranking units in the tertiary level of concern ( i .e . ,  
below HPI Group 4). 

. .  Five findings that were not ranked with the risk-based model were :>;.-.-.. '3.-:2<> :y :;;-\e 
,. rankings based upon their potential public hazard significance. Al i  CS tke?e -!va 

were assessed as unlikely to reach receptors. Therefore, they have bee-; ?i+:z.:: .:i 3 

block within HPI Group 0. 
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4.4.2 Integrated DOE-Wide Ranking of Situations that Represent the Potentiai 
for Future Environmental Problems 

No changes were made to the rankings of situations that represent the potential for 
future environmental problems during the Integration Phase of the prioritizatisr!. 
Thus, the rankings provided in Section 3 of this report constitLt2 the integiat& 
rankings of these problems. 

4.4.3 Summary of the Integrated DOE-Wide Ranking 

9 L, .. 
. .. 

..-..I. .. I. 

. *%! 

-.I . 

In the Integration Phase of the prioritization, two groups oi  snvironr;.;sn-iai 
degradation issues were placed within the 11 HPI Groups. In addition, one group 0-i 

previously unranked findings were ranked based upon the potential public hazard 
they pose. These additions were possible by comparing the HPls with risk ieveis irsed 
in environmental regulatory decisions and using this bencnmark to identify c!usters 
of HPI Grou,ps which demonstrated a level of significance. T h e  result of this 
integration effort was to modify Table 1.2 in Section 1.7.4 by the addition of two 
clusters to represent the significance of the environmental degradation cmcerns 
relative to potential public hazards (see Table 4.6). The descriptiocs in i a o l e  4.6 
should provide 
ran king efforts. 

a systematic means to replicate these resilits in future Survey 

4-30 



TABLE 4.6 

SIGNIFICANCE OF 
HPI AND ENVIRONMENTAL DEGRAOATiON GROUPS 

Sign if ica nce2 

10 
9 
8 

These groups include the environrnentai problems o i  mmt ccncern 1 
from the perspective of the potential public hazard. This i:ericx" I s  

due to the size of the potential receptor populations ana 'c!q2 ;.z::rri~y i 
and concentration of the contaminants. i 

' . ,  . .  

7 
6 

These groups include environmental groblemr that rc-preset::: a i  
secondary level of concern from the potential puciic i ~ 2 z ~ r c i  i 
perspective. The scores for these groups are generally driven i?y ' a q e  
receptor populations with moderate concentrations aca:a3: :Gxjcir.y i 
of the contaminants. However, a few problems in these groups 
include small receptor populations where the toxicity or 
concentration is high. I 

ENV-1 This group represents the most significant environmental 1 
degradation issues that are being ranked primar!ly for  rSe 1 

These groups include environmental problems that present a tertiary 
level of concern from the potential public hazard perspective. Scores 
for these groups are generally a result of either small :eceDtor 
populations, low doses, or low toxicity contaminants. 

environmental degradation aspect. ! 

5 
4 

,NV-2 i This group represents the I'ess significant environmental degradation " 

issues that are being ranked primarily for the environmental 
degradation aspect. - ~ _ _ _ _ _ ~  ~ ~~~~~~ ~ ~~ 

These groups include environmental problems that are characterliea j 
as generally reaching receptors a t  levels well below those cised in 
regulatory decisions. I 
This group includes environmental probiems that ar?  no: p r ~ j z ? ~ t a  '! 
to reach receptors. i 

1 Proceeding down in the HPI Groups results in an order of .nagri;ude 
reduct!on of significance. Environmental degradation groups pepresent 
qualitative assessment of significance of issue. 

2 Significance of HPI Groups is based on the size of the potential receptor 
population most frequently encountered in this report. 
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5.0 FOLLOW-ON EFFORTS 

The problems and rankings within this report are subject to modification based 
upon the results from the Sampling and Analysis Program and other continuing 
efforts of the Environmental Survey. The impact of these efforts will be inciuded in 
the Environmental Survey Summary Report. 

5.1 Survey Samplinq and Analysis Proqram 

Upon the completion of the on-site efforts for each site in the Environmental 
Survey, the sampli.ng and anaiysis .phase begins. The goal of the Sampiing and 
Analysis Program is to strengthen the environmental data base ior  each site with 
additional. information to further determine the existence and nature of 
environmental problems and risk. Selective sampling and analysis is being 
performed to fill data gaps by identifying the presence of contaminants and, in 
some cases, by defining the general nature of contam'ination for those 
environmental problems requiring further investigative information. The results of 
the sampling and analysis efforts will be included in the Environmental Survey ' 

Summary Report. 

The Survey's Sampling and Analysis Program is not intended to characterize a site's 
environmental problems by determining ,specific contaminant boundaries, rate of 
contaminant movement, or contaminant concentration gradients. It will, however, 
help complete information gaps by identifying the presence and, in some limited 
cases, the approximate location and direction of movemen't of contaminants. As 

sucn, the results of the Sampling and Analysis Program will have a two-fold effect 
on the rankings presented in this report. First, actual data concerning the 
contaminants will be available to replace many of the assumptions used in thc 
modeling, thus improving the precision of the rankings. Second, it will ailow a 
number of problems to be ranked that were not ranked in this report since dnta 
were not available to confirm the actual existence of these problems. 

5.2 Additional DOE Sites 

The Environmental Survey encompasses all the major operating facilities o f  DOE. 
With the completion of the preliminary efforts on the Defense Prqrarn s i i s ,  the 

5- 1 

225- 



\Q4 

Survey has progressed to sites containing facilities associated with the Depaiiment's 
other program areas. The on-site efforts for these other sites were cornpieleu in 
JUIY 1988, with completion of al l  efforts scheduled in the following year. To suppor t  
DOE'S long-range planning efforts, these sites will be incorporated into the 
Preliminary Summary Report by the end of 1988. 

The remaining programs which have sites that are included in the Survey  inciu5:e 
Nuclear Energy, Fossil Energy, Conservation and Renewable Energy, an i Ezercjy 
Research. 

e 

The Nuclear Energy program operates three sites which are included in the Stirvey. 

research and development efforts associated with components in the reactor 
program. 

Two of these sites are involved in nuciear fuel enrichment. The third site per' iOi785 

The Fossil Energy program operates six groups of sites that are incll;ded in the 
Survey. These sites include five sites responsible for research, development, .and 
demonstration programs involving fossil fuels, such as coal, petroleum, and natural 
gas. This program is also responsible for managing the Naval Petroleum and 011 
Shale Reserves and the Strategic Petroleum Reserves. 

The Conservation and Renewable program operates one site that is included in :he 
Survey. This site is responsible for research, development, and demonstration of 
solar en erg y tech no1 og i es. 

The Energy Research program operates nine sites that are incluaed in the S u r v e y .  
These laboratories are al l  associated with the program's mission of basic energy 
sciences and high energy and nuclear physics. 

The list of sites that are included in the non-defense production portion of the 
Environmental Survey is included on Table 5.1. Some of the sites are multipurpose 
(i.e., they span program lines). In addition, some of the programs have faciiities 
located on one or more of the 16 sites included in the Defense Production program. 
These facilities have been included in this Preliminary Summary Report. 
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TABLE 5.1 
LIST OF NON-DEFENSE PRODUCTION RELATED SITES 
TO BE INCLUDED IN THE ENVIRONMENTAL SURVEY 

Nuclear Enerqy 

Energy Technology Engineering Center 
K-25 Gaseous Diffusion Plant 
Paducah Gaseous Diffusion Plant 

Fossil Enerqy 

Component Development I n tegration Facility 
B a rtlesvi 1 le Project Office 
Morgantown Energy Technology Center 
Pittsburgh Energy Technology Center 
Naval Petroleum Reserves 
Strategic Petroleum Reserves 

Conservation and Renewable 

Solar Energy Research Institute 

Enerqy Research 

Ames Laboratory 
Argonne National Laboratory 
Brookhaven National Laboratory 
Fermi National Accelerator Facility 
Laboratory for Energy-Related Health Research 
Lawrence Berkeley Laboratory 
Oak Ridge National Laboratory 
Princeton Plasma Physics Laboratory 
5 tan f ord Linear Accelerator Center 
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5.3 Summaw Report 

A t  the completion of the Survey a t  a l l  of the major operating faci l i t ies,  an 
Environmental Survey Summary Report will be developed. Like this Preliminary 
Summary Report, the Summary Report will include a ranking of a l l  the major 
environmental problems identified by the Survey. The results of the Survey a t  the 
non-defense production facilities, as well as the results of the Survey's Sampling and 
Analysis Program a t  both the defense production and non-defense prodcction 
facilities, will be incorporated into the Environmental Survey Summary Repo t. This 
Summary Report is scheduled to be issued in 1989. - 

.. - 

._. 

-.-. .. 1 

-. 
. ' ,  

5-4 



APPEAiDlX A 

RANKING UNIT NARRATiVES 

This appendix includes a short narrative on each of the 201 ranking units included in 
this report. Each narrative is formatted to provide a concise discussion of specific 
information pertaining to the ranking unit. The specific informatior? ir! these 
narratives includes a short discussion of the following: 

8 

(0 

e 

e 

0 

e 

description of the ranking unit; 

how the ranking unit was modeled; 

results of the risk-based modeling; 

qualifiers to the risk-based ranking; 

regulatory aspects of the ranking unit; and 

current status of the ranking unit. (This section has been developed from 
information received from the site subseqbent to the on-site Survey. The 
information has not been independently corroborated by the Survey.) 

These narratives are presented by site in the order these sites are presented in 
Section 2. Within sites, the narratives are presented in the order t h e y  are  
introduced in Section 2. 

The Survey Prioritization Program Manager, within the DOE Offiile o f  
Environmental Audit, has additional inforrndtion on the ranking units an3 the dara 
used to produce the risk-based portion of the ranking. The Survey Preliminary 
Report for each site should be reviewed for a detailed discussion of each finding. 
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APPENDIX A 

Contents 

Site 

Feed Materials Production Center (Fernald) 

Hanford Site 

Idaho National Engineering Laboratory 

Kansas City Plant 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

Mound Facility 

Nevada Test Site 

Pantex Facility 

Pinellas Plant 

Portsmouth Uranium Enrichment Complex 

Rocky Flats Plant 

Sandia National Laboratories (Albuquerque) 

Sand i a Nation a I Laboratories, Livermore 

Savannah River Plant 

Y- 12 Plant 

- 

\ 

Paqe 
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A-33 

A-49 

A-62 

A-76 

A-93 

A-106 

A-117 

A-1 32 

A- 140 

A-1 52 

A-1 62 

A- 180 

A-183 

A-214 
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Feed Materials Production Center 
Fernald, Ohio 
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Releases froin K-65 Silos 

Description of Rankinq Unit 

The Feed Materials Production Center (FMPC) K-65 silos are two 80-foot-aiameter, 
30-foot-tall concrete tanks which hold 195,000 cubic feet of pitchblende was;e. Thz 
pitchblende waste contains large amounts of radium-226, a source of radon gas 
which may be ieleased and disperseti to tho surrounding area. 

How the ,'ia;:kinq Uni t  was Modelsd 

The transport ?athway that was moaeied was the atmospheric pathway. 

The exposure paThway analyzed in the rnoUe(in5 was inhalaticn 0.i d z r ,  93s ;fl ;?, L 
atmosphere 

The transport and exposure scenarios ~i7z;t were not analyzed iccibce ~;oui-i..i:~w~i';e.- 
and surface water. These pathways were not anaiyzed as the pitchoiende *.i.:3sce :.j 
assumed to be confined to the concrete siios which contain an underdrain < ~ i i ~ ~ i i ~ i ~  
system. In addition, deposition of radon on soil and crops and contarninzicl:: 
livestock were not considered because the radioactive gas would iitrr S I T Z C : ; ~  ii-ise 
humans through exposure routes other than direct inhalation. 

Although an earthen embankment was built in 1964 to reauce gamma rzai&kr 
.. levels (modeled in the "Direct Radiation" FMPC ranking unit), cracks in the sibs 
.' enable radon gas to escape. Data concerning source terms were derived irom s i x  

information. Radon gas was modeled based on a conservative calculation of reiease 
rate derived from monitoring data. Therefore, the critical data categcty ?or the 

.. ranking unit was "B". 

. ,  , 

I 

' 

Results of the Risk-Based Modelinq 

*:.- The relatively hicjh population density withiil 53 miles of Fernald a d  t * : ~  ;,c;'.=*= - 4  a b  

effects o f  radon innalation drove the ranking. T h e  ranking uniz resuitea ir, a? ??! iiq 

1.7.4 of this report, would place this :ankina unit with those scvirs 
problems of most concern from the perspective c? the potentiai pubiic i l G i z : < : .  

Since a significant aspect of the moaeiing of this :anking unit Invoivrd ~ S ~ ~ ~ o ~ t i C i ~ i  

The base case of approximately 11,000 curieslyear resutted in an HPI G i o u ?  5 
whereas the sensitivity anal sis case used approximately 1,000 curiesiyear and' 

reviewing in more depth. The Survey feels that an evaluation of the effectiveness 07 
the completed remedial action coupled with a more in-depth review of ih? 
assumptions used in the modeling would result in a lower, more reaiistic r ank ins  io: 
this ranking unit. 

-Requfatorv Aspects of the Rankinq Unit 

contents are commitments of the site Federal Facility Compliance A g c e ~ m z ~ ! t  ~ . ; - : X - . < I  

d a t e d  April 17, 1985. 

Group 8 fo: the inhalation of radon gas. This HPI Group, as explaicec i : :  <.+--..:--be - - r  .- I ~ 

concerning radon production and dispersion, 2 sensitivity analysis was ?e-"-- ! ;all rtea. 

resulted in an HPI Group 7. T i is ranking unit was one of the seven that the Survey is  

. .  
tipgrading the Siios' stability, radon reducxicn, azd the airinate G i S ~ i 3 . ~ i t i G r ~  L I: _. . I _  5 ' 7  , 

- . ~ -  . 
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Current Status of the Rankinq Unit 

In March 1988, FMPC informed the Survey that the exposed exterior of the s i b s  has 
been covered by foam to improve its weather resistance and to decrease radon 
emissions. Foam will be placed in the silos in 1988 to further decrease radon 
emissions and to improve their structural integrity. 

. t 

FMPC 
Con ta  mi n a t  i o n from Liq u id Discharges 

Description of Rankinq Unit 

Various sewer lines and drainage ditches a t  FMPC may enable contaminared iiquiCs 
IO migrate to groundwater as well as surface water. Storm sewer discharg2s and 

roundwater may infiltrate and exfiltrate the storm sewer system in response IO 
8uctuating water table levels in the local perched aquifer, resulting in the p-zi-tt iai  
for con tam i nation. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included groundwater, cmtaminated 
groundwater recharge of surface water, and direct storm sewer discharges tc 
surface water. 

The exposure pathways analyzed in the modeling were drinking water consumption 
and in estion of crops irrigated with potentially contaminated water. Both 

communities. Populations a t  the receptor locations may be exposed io the 
contaminants through ingestion of groundwater and surface water, bathing, 
consumption of crops and livestock irrigated with contaminated water, and 
recreational activities. 

-. 
2. 

e. 

," .." groun 8 water and surface water supply drinking water t.o the neighboring -:- 

The transport and exposure scenarios that were not analyzed included surface scil 
contamination-related scenarios because most of these liquid collection systems are 
buried. 

:. 

An assumed exfiltration rate of 10 percent per year of total iiquid was i rnpwx l  far 
the storm sewer system for modeling purposes. It has been estimated t h a t  
approximately 218 million gallons per year of groundwater and liquid discharges 
enter the storm sewer system and are transported off the FMPC site. The data 
concerning the source terms were derived from site monitoring well and surface 
water data. The critical data category for the ranking unit is "B" due to this 
derivation. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 6, driven by the relativeiy iacg? 
population potentially impacted via drinking water and the adverse heai th  effects 
of uranium-238. This HPI Group, as explained in Section 1.7.4 of this repcrt, would 
glace this ranking unit with those environmental problems t h a t  ie,Drzsei?t 4 
secondary level of concern from the potential public hazard perspective. 
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I nteqrat i on Phase Concerns 

... 

. .  

This ran king unit was identified as having environmental degradation i s s t i ? ~ ,  
associated with it. The degradation issue was concentrations of contaminants in the 
groundwater. 

Requlatory Aspects of the Rankinq Unit 

Actions are required under the site FFCA to evaluate and, if practicable, to redue 
the infiltration of contaminated groundwater into the slomwater system. 

Current Siatus of the Rankinq Unit 

In IMarch 1988, FMPC informed the Survey that a stormwater reterition bas3 - ~ t 5  
laced into service to reduce releases of waterborne solids io off-sixe streams. : fie g asin is to be expanded to handle even very iarge storm events 

-I 

FMPC 
Off-site Direct Radiation 

Description of Rankinq Unit 

The potential for direct external exposure to radiation exists as a resuit of tni? - storage of various radioactive materials a t  FMPC. Sources of the radiation are: 1::s 
. K-65 silos, thorium-bearing materials stored on-site, previously released and 
: dispersed radioactive materials, and other stored radioactively contaminated 

materials (scrap, rubble, abandoned drums, and burial sites). 

Mow the Rankinq Unit was Modeled 

: The only transport pathway that was modeled was direct radiation. 

; The single exposure pathway analyzed was exposure to direct radiation. 
._ .- 

, .  

The souice term data were derived from site radiation monitoring data. The criticaf 
data category for this ranking unit is "A". 

Resuits of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 5 for direct external exposure to 
radiation, excluding on-site doses, within a two-mile radius of FMPC. This ranking is 
driven by the specific activity of the contaminant as well as the proximity of the 
receptors. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that present a tertiary level of 
concern from the potential public hazard perspective. 
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FMPC 
Airborne Releases 

Description of Rankinq Unit 

Airborne releases from stacks a t  FMPC may have resulted in the deposition of 
contaminants on soils in the vicinity of the site. 

How the Rankinq Unit was Modeled 

The transport pathwa s that were modeled included air, surface soil, silrface water, 

whic?i is available for migration from the surface soil to  the underlying 
roundwater. Contaminants may enter surface water from overland rLtnof-f, or 

?rom groundwater which recharges surface water. 

The exposure pathways analyzed included drinking water consumption, ingestion 
of crops irrigated with potentially contaminated water, ana inhalation. 
Groundwater and surface water both provide drinking water for the population in 
the FMPC vicinity. The airborne contaminants may be available for deposition on 
crop fields used for livestock grazing, as well as uptake through inhalation. 
Virtuall all exposure pathways have the potential to be affected, and consequently 

The source term data were derived from historical monitoring and emission data: 
records for FMPC. Total curies of contaminants released, soil concentrations, and,. 
average emission rates were obtained from FMPC environmental documentation:., 
The critical data category for the ranking unit was "A". 

and roundwater. T i ese airborne releases may be the source c i  cGntaminz5cn 

were a J dressed in this ranking unit. 

Results of the Risk-Based Modelinq 

The rankin unit resulted in a score in HPI Group 6 for exposure to uranium-234, 

within a SO-mile radius of FMPC, and the radioactive effects of uranium drove th?. 
ranking for airborne releases from the FMPC stacks. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potsntial public 
hazard perspective. 

through in s1 alation of suspended soil. The relatively high density of population 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, FMPC informed the Survey that the administrative controls on the 
operation of existing filtration systems, as well as new systems, have decreased 
uranium discharges. In addition, the site indicated that Environmental Protection 
Agency (EPA) standards for radiation dose to the public are being met. 
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FMPC 
Inactive Fly Ash Pile 

Description of Rankinq Unit 

An inactive-fly ash pile at FMPC contains 50,000 tons of fly ash and may be a 
potential source of surface soil contamination. The f ly  ash pile contains 
approximately 1,000 kilograms of natural uranium. Uranium anti P C 3 -  
contaminated waste oils may have been applied to the pile for dust control 
purposes. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled were volatilization of PCS in t n ~  :+jz,% 

oii, wind suspension of the fly ash pile contents, overland trans?ort !G s;;:?acz 
water, groundwater, and groundwater recharge of surface water. - 

The exposure pathways analyzed included potential for ingestion of cjrounci.ib8a.tsr! 
potential for ingestion of crops and livestock irrigated with gioundwater a n c  
surface water, potential for ingestion of fish caught in surface waters, and potential 
for accidental ingestion of and external exposure to  surface waters durins 
recreation ai  activities. 

-. 
;. . 
<; : 

.T ranking unit is "C". 

it was assumed that the entire fly ash pile is uncovered for modeling pur;3oses. ! .z2 
source term data were derived based on the information providea in the site 
inventory records, along with assumptions. The critical data categorj for the 

Results of the Risk-Sased Modelinq 

This ranking unit's HPI fell into Group 4 for potential ingestion of uraniu;r:-234 
-. . ,  contaminated groundwater. This vaiue is due to the persistence and toxicity of  

.;. uranium-234 as well as the distance to the receptors. This HPI Croup, as explain& in ':" Section 1.7.4 of this report, would place this ranking unit with those environxentz: 
problems that present a tertiary level of  concern from the potential public iiazara 
perspective. 

Quaiifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

The FFCA- required RI/FS includes the fly-ash pile. 

Current Status of the Rankinq Unit 

In March 1988, FMPC informed the Survey that characterization of the ?y ash 
nas begl;n under DOE'S CERCLA program. 
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FMPC 

Perchloroethylene Emissions 

Description of Rankinq Unit 

A dry-cleaning facility a t  FMPC has been releasing perchloroethylene to the air 

How the Rankinq Unit was Modeled 

P 
The transport pathway that was modeled was the atmospheric pathway for 
smission of the contaminant to the atmosphere. 

The exposure pathway analyzed in the modeling was the potentiai for inhalation of 
the perchloroethylene vapor, which is vented from the roof of the dry cfeaiiing 
facility, by receptors within 50 miles of  FMPC. The perchioroethyiene vapor 
disperses and is not assumed to condense. 

The transport and exposure scenarios that were not analyzed include surface water, 
surface soil, and groundwater because there are no liquid discharges of the 
perchloroethylene, and the aseous air emissions do not deposit on surface soil. 
Secause it is an air release an l the perchloroethylene remains in a gaseous state, air . 

exposure scenarios dealing with contamination of crops and animals were not 
addressed. 

The data concerning the source term were derived based on site-provided init ial 
quantities and estimates. An emission rate of 2 1,000 pounds per year was estimated: 
by the FMPC Survey team based on known init ial quantities, and €PA4 
approximations of the volatilization associated with this type of perchloroethylene 
use. The critical data category for this ranking unit i s  "A". 

Results of the Risk-Based Modelinq 

This ranking resulted in a score in HPI Group 4 for potential exposure to; 
perchloroethylene through inhalation. The ranking was driven by the relatively', 
high population density in the area potentially impacted by Fernald's air emissions, 
and the adverse health effects of perchloroethylene. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that present a tertiary level of concern from the potential public hazard 
perspective. 

Current Status of the Rankinq Unit 

in March 1988, FMPC informed the Survey that the use of perchloroethylene has 
been terminated. It had been used as a dry cleaning solvent in the laundry. 

FMPC 
Contaminant Release from Waste Pits 

Description of Rankinq Unit 

There are eight waste disposal pits a t  FMPC. They received wet and dry ~ x v z s i s  .IrZrn 
FMPC process operations over more than 30 years. The pits included are .tile 
clearwell, the burn pit, and waste disposal pits one through six. 

t - 
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How the Rackinq Unit was Modeled 

The transport pathways that were modeled were groundwater, groundwater 
recharge to surface water, and the air pathway for soil resuspension. 

The exposure pathways analyzed included potential for ingestion of groundwater, 
potentiai for ingestion of crops and livestock irrigated with groundwatsr and 
surface water, potential for ingestion of fish caught in surface waters, pcter;tiai for 
accidental ingation of surface water duricc ~eczational aeiviiies, si:: ;s%:-: i : c i  
for exterr ia i  exposure to surface waters. lnzuced also was the exposure ; ~ Z Y , I W L ; !  
for inhalation oi suspended soils. 

The source term data were derived from site inventories and soil monitoring &:a. 
The critical data category for this ranking unit is "6" .  

;I 
'ID' 

Results of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 6 for potentiai ingestion of 
uranium-238 in groundwater. The radioactivity of uranium-238 and :he iccai 
drinking water popuiace within a 10-mile radius were the driving factors i ~ r  .:kis 
ranking unit. This HPI Group, as explained in Section 1.7.4 of this repoic, wcilic 
place this ranking unit with those environmental problems that reprec,ent a 
secondary level o f  concern from the potentiai public hazard perspective. 

@) 

1- lnteqration Phase Concerns 

This ran king unit was identified as having environmental degradation issues 
associated with it. The degradation issue was concentrations of contarninafiis in the 
groundwater. 

Reqularory Aspects of the Rankinq Unit 

-The FFCA-required W F S  inc1l;des the waste pix. 

Currept Status of the Rankinq Unit 

in iMarch 1988, FMPC informed the Survey that the contents of the waste ? i t s  h ~ v e  
been sampled and a surface radiologicai survey comgleted u n d e r  2;'C.E.s; 
Comprehensive Environmental Response, Compensation, and Liabilit?/ Act (CEECLAj 
program. 

FMPC 
Potential Future Releases of Thorium 

Description of  Rankinq Unit 

Thorium may be released to the environmsnt at  FMPC due IC ths conaitior: e.: 
various thorium storage containers. Thorium i s  sared in silos, bins, tiinks, SS-galloc 
drums, ar,d cans. In particular, the Plant  Eignt Ihorium storacje siio i s  in psc: 
physicai csndition, and presents a potentisl ecvironmentai h a z a w .  ! he ;ilo i s  
elevated a b o u t  59 fzet above t.he ground, i s  -I 7 feet in diameter, 2nd . Z O ~ : C ~ I ~ - : S  : ,  

me.tiic tocs of various thorium oxides. 

8 -  
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How the Rankinq Unit was Modeled 

The transport and exposure pathway that was modeled was the atmospheric 
pathway. 

The ex'posure pathway analyzed included potential for inhalation and ingestion of 
crops and livestock contaminated due to  air emissions. 

The transport and exposure scenarios that were not analyzed included surface soil 
resuspension, overland runoff, and percolation to the groundwater. The~5e 
pathways were not modeled because it is  assumed action would be taken to cor;~:iil 
the spill within four hours to prevent the spread of contamination. 

The source term data were derived from site inventories and with the assumption 
that if a spill were to occur, up to one percent of the thorium powder woc;ic 
become suspended in air as a result of the impact with the ground. The sudace area 
that would be affected by a potential spill is assumed to be approxirnareiy 2 , IGG 
square feet which could be exposed for up to four hours. The release of thorium- 
232 (and i t s  decay daughters) to the environment was modeled based on the event 
of a catastrophic spill of the entire thorium inventory in the Plant eight storage silo. 
The critical data category for the ranking unit is "B". 

Results of the Risk-Based Modelinq 

This ranking unit yielded an HPI in Group 6 for the potential for inhalation of 
thorium-232 in the neighboring area. The relatively high population density of the 
area potentially impacted by airborne releases from FMPC, and the level o f  
radioactivity of thorium drove the ranking. This HPI Group, as explained in Section 
1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential pubiic 
hazard perspective. 

- 

Current Status of the Rankinq Unit 

In March 1988, FMPC informed the Surve that the thorium silo has been structurally 

of the thorium begins in 1988. 
reinforced to prevent failures and a resu r tant release of the contents. aepackaging 

FMPC 
Potential for Leaks from Underground Storage Tanks 

Description of Rankinq Unit 

There is a potential for undetected releases of hazardous substances from nine 
underground storage tanks (USTs) a t  FMPC. The contents of the tanks incli.de 
gasoline, kerosene, and used motor oil. 

How the Rankinq Unit was Modeled 

i ne rransport athways that were  modeled lnciuded grounav:zte.; :rCi 
groundwater rec f: arging surface water. 
- 9  

'I 
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The exposure pathways analyzed inc!uaed potentiai for ingestior! of grc-2, 3 -  ;J 1 -.  I t C C L i ,  ,-+a,. 

potentiai for ingestion of  crops and iivestock irri9ated w i t h  groundwatz; a?, 
surface water, potential for ingestion of fish caught in surface waters, potentiai .!:a: 
accidental ingestion of surface water during recreational activities, and porentiai 
for external exposure to surface waters. 

The transport and exposure scenarios that were .not analyzed included surface jeii 
and air transport because the tanks are underground. 

T h e  sourcz t2rm d a x  were derived Sas2.d ~ i l  invenrcry dzta d ! ~ n g  w i t h  '-!--- & , I <  - .  ,- '-- ,--L >*.e::,.-:. - -  _.. 

The critics: da ta  category for the ranking tini: Is " 3 " .  
assumpiion is: poientiai releases irc.,m iJS?j described in Sec~i.32 i .7.7 - 7  v .  t--= -. .-  - - - . . - - I  I - . a d .  . . .  

Resuits of the Risk-Based Modelinq 

The ranking un i t  resulted in an H?I in Group 6. This vaiue was driven Ly . .;riz .: 
potential fcr ingestion of surface water and crops and i i v e s t ~ c k  irri9zi:z.z x:;.-. 
surface water contaminated with kerosene. The inventory a n a  the ielstiveiy -I ~ ~ ; 7 d ; i  

distance to the potential receptors are two major factors for the value. ic is  5?: 
Group, as explained in Section 1.7.4 of this report, would place this ranking uzi-2 
wiin those environmental problems .that represent a seconaary level o f  CZKY.!?: 
from the potentiai public hazard perspective. 

Qualifiers to the Risk-Based Rank ing  

This ranking uni t  scores for fuel in groundwater. The qualifiers discussed in Section 
1.7.5 of this report apply. 

FMPC 
Tank Farm Spill Containment 

.m ' Description of Hankinq Uni t  

volume of a major chemical spill. If the contents of one of the twenty-cni- tar ixs .. , : 

were to  be reieased, contaminants would drain from th? underiyins tit:? .::?:..: 
toward a collection basin. The tank contents wotild then be g'.rrn?ec -2.;~ -:::2 
collection basin to a 89,500-gallon sump tank. However, e ~ l e  to ;he c.s;:?i;:-i.-.;-:;zc 
of the spili containment system, liquids may be aischarged to silrrcuniincj , x i i s  ;;.:c:. 
to reaching the collection basin. This condition may enable contaminazts t z  e : : :~ :  
the surface water pathwa . Some of the contents of the tank may enter the Y<C.;Y 
sewers, which may provi dy e a conduit for these liquids to drain directly to suiiace 
water, or run overland to streams. Contaminants may percolate downward ta the 
aquifer which recharges surface water. 

How the Rankinq Uni t  was Modeled 

The transpon pathways that were modeled incllided grounawater, groundwzxer 
recharl;? to surface water, surface water, and overland runoff. 

. .  The  tank farm spill containment system has inadequate capacity to ~ z ~ Y G ! ~  .r _ i ;  -. = - 

The exgoj;i;e pathways analyzed included r,ct?z.tiai isr inSestiDn ai' srG;zc ' !vce.- ,  
potentiat Tor ingestion of crops and  livesrock irrigated with groGndLvat-i- .-I .rq.,-,-i - > I . -  

surface water, and potential for exposure due  to recreational activities. 
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The transport and exposure scenarios that were not analyzed included surface soils 
because the groundwater and surface water pathways were the Survey team's 
orimary concern. The air exposure pathway was modeled as anhydrous hydrogen 
iluoride (AHF) in a gaseous phase in another FMPC ranking unit. 

The source term data were derived from site inventories and using the standard 
assumption for catastrophic releases from aboveground tanks described in Section 
1.7.7 of this report. The FMPC Survey team identified a 30,000-gallon hydrogen ' 

fluoride tank as the worst-case tank for modeling purposes. T h e  critical data 
category for the ranking unit is "C". 

. 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an  HPI in Group 3 resulting from the 3o~ent ia l  for 
ingestion of hydrogen fluoride-contaminated groundwater. - T h e  toiticity of 
hydrogen fluoride drove the rankin This HPt Group, as explaified in S ~ t i c r :  1.7.4 

that are characterized as generally reaching receptors a t  levels below those used in 
regulatory decisions. 

oi this report, would place this ran 1 ing unit witn those environrnentai problems 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit includes overland runoff of contaminated soil. The quatifiers 
discussed in Section 1.7.5 of this report apply. 

: 

.. . 

FMPC 
Potential Releases from Anyhdrous Hydrogen Fluoride Tank 

Description of Rankinq Unit 

Due to the age of the aboveground tanks a t  the FMPC tank farm, there PX!S:S ;he 
potential for the release of gaseous contaminants to the atmosphere 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was the atmospheric pa;.iway where 
emission of these contaminants to the air may deposit on the soil. 

The exposure pathways analyzed included the potential for inhalation and the 
potential for ingestion of contaminated crops and livestock. 

Surface water, surface soil, and groundwater transport scenarios for the tank fzrm 
are addressed in another ranking unit. 

The source term data were derived baseci on the asstimption o f  a caiasstra?hic 
release of AHF from the tank as a worst-case scenario. The worst-case sceatirio Iank 
was a 26,000-gallon AHF tank. The largest impact would be on the ai; quality dL;e to 
the ability of the AHF to vaporize rapidly upon' release. Factors which affect  he 
quantities of AHF deposited are prevailing wind direction and precipitation rates. 
T h e  crit ical data category for the ranking unit is "8".  

'I 
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Results of the Wc-Based Modelinq 

The ranking unit resulted in an HPI in Group 2 w e  to potential for ingestion of A Z i -  
contaminated crops and livestock. The ranking was driven by the toxicity cf AHf  
and the agricultural production in the Fernaid area. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that are characterized as generally reaching receptors a t  leveis berow 
those used in regulatory decisions. 

Current Status of the Rankinq Gnit 

In March 1988, FM?C informed the Survey that  titesz tanks are LO se ;.1;3 ::>> - * /  

September 1989. 

FMPC 
Potential for futirre Leaks from Waste Drums 

Description of Rankinq Unit 

Approximately 35,000 drums a t  FMPC contain radioactive waste. The d2t.=-riers.ti:;-:z: --. d 

condition o-,' these drums presents the potentiai for spiils and leaks. i r , ~  6;i;ums 

concrete pad. Should such a leak or spill occur, stormwater runoff may cairl/ :he 
contaminants to Paddys Run and other nearby streams. 

contain uranium-235 ana uranium-238 as a solid material and are  S P - - ~ ~ ~ - '  cSL,; 35 a 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled included surface water runoff to ngarby 
streams. 

The exposure pathways analyzed included the potential for insostion O? 
contaminated surface water through bathing, consumption of crops ana livoc_tocic 
irrigated with surface water, and recreational activities. 

The transport and exposure scenarios that were not modeled we:,? s i r ,  
rssuspension, and groundwater. Since the drums are stcied on a COCLW~ zpcl ,  
groundwater transport scenarios were not addressed. The drums :herr.selv;.s G?? 
stored so compactly that there is little chance tha t  vehicular traffic could result in 
resuspension of the contaminants. For this reason, air transport scenarios were not 
considered. 

The source term data were derived from inventory data with the standard drum 
failure assumptions discussed in Section 1.7.7 of this report for the release o i  rhe 
contamination to overland transport pathways. The critical data category for the 
ranking unit is "C". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 0 due to the low conceCnt:6Zic:? of  
coctaminants that may eventually reach surface waters used for orinkin:; ':vat$.-. 
This 321 Gioup, as explained in Section 1.7.4 of this report, would place .this i;~!ciccj 
unit with those evvironrnental problems that are not prGjected to rzach i?c?;.:c;s. 

A-1 2 



- 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of  contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 
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Hanford Site 
Richland, Washington 

. I. . .  
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Hanford Site 
Inactive Liquid Process Discharges in the 100 Area 

. -  

-18 

Description of Rankinq Unit 

Untreated wastewaters historically have been discharged to cribs and trenches in 
the 100 Area that were designed to allow for percolation of effluent in10 the 
subsurface soil. These disposal practices have been used from 1944, when the first 
Hanford reactor became operational, to the 1980s. The prevalent Contaminants in 
the liquid process discharges include radionuclides and various cooling water 
additives associated with the past operation of the reactors in the 100 Area. The 57 
liquid waste sites in this ranking unit are no longer active. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater to surface water. in :his 
pathway, contaminants in the waste unit may migrate through the  prt ial ly 
saturated zone into the unconfined aquifer and then laterally to a nearby riwer. 

The exposure pathways analyzed included potential for ingestion of surface water 
for drin,king purposes, potential for ingestion of crops irrigated and livestock 
watered with surface water, potential for ingestion of fish caught in silrface water.,, 
and potential for accidental ingestion of surface water durins rec:z2itionzi, 
activities. 

Surface soil transport pathways were not considered, due to'the Contaminants 
being discharged to ponds, cribs, and trenches, where little or no resuspension may 
occur. 

Inventories for this ranking unit were an aggcegate of the individual discharge sites 
and were obtained from the Hanford Site Preliminary Report. The aggregate site 
was assumed to be 100 feet from the .river. The critical data category is ' 8" because 
of the assumed aggregation. The contaminants in the waste unit are assumed to 
migrate as a result of infiltration of the liquid discharges. 

. Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 6 for the potential for in estion of crops 

from the river. Tritium scored higher than did other contaminants because of the 
large inventory in this ranking unit. This HPI Group, as explained in Section 1.7.4 of 
this report, would place this ranking unit with those environmental problems that 
represent a secondary level of concern from the potential public hazard perspective. 

and livestock which may be potentially contaminated with tritium B ue to irrigation 

tnteqration Phase Concerns 

This ranking unit was identified as having environmental degrada:ion issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatorv Aspects of the Rankinq Unit 

According to the Hanford Site, some of the inactive sites in this rankins u n i t  Yyere 
included III a Consent OrderKompliance Agreement issued on October 7, 1386 by 
the State of Washington, Department of Ecology and by the U.S. Environment21 
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Protection Agency (EP.A), Region X, throu h the Resource fonservarizn z,-k 

Region X €PA for the 100 Area to be considered as a candidate site for the  Nz?;cr,s; 
Priorities List (NPL) under the Comprehensive Environmental aesponss, 
Compensation, and Liability AcVSuperfund Amendment and Reauthorizatiorr ACT 
(CERCLA/SARA). The Hanford Site is currently working with the S'iate zf 
Washington and Region X EPA on a new Consent Agreement/Compliance Order 
which is expected to include these inactive waste sites in the 100 Area. 

Recovery Act (RCRA) program. The Hanfor i Site has submitted informatior! ^;e 

Current Status of the Rankinq Unit 

In March 1988, the Hanford Site informed the Survey that the  findings su 7psrting 
this ranking unit have been included in the Hanford Environmental Man i  :,emen+ 
Program Implementation Plan. The inactive discharge sites have Seen ic+ntii i .z? 
ana ranked in the CERCLA Phase I Repon and will bs addressed in pr:c.:i::.;; z : . z$ : .  
with the other Hanford inactive waste sites. A Remedial Investi5a;ion 5czsii;~: d 
Study for the 100 Area isscheduled for completion in September 1989. 

Hanford Site 
Inactive Liquid Process Discharges in the 200 Area 

Description of Rankinq Unit  

Process wastewater was discharged, with iirtle or no prior treatment, ;s. 9 ~ 2 2 ; ;  
cribs, and trenches in the 200 Area since the stan-up of the chemicai separation and 
processing plants in 1944. These disposal sites were designed to ailow effluent IO 
percolate into the soil column. In the past, process wastewater contained both 
radioactive and organic chemical contaminants. Approximately 200 inactive liquid 
waste disposal sites in the 200 Area are includeci in this ranking unit. 

How the Rankinq Unit was Modeled 

The transport pathways modeled include groundwater and groundwater to su:face 
water. In this pathway, contaminants in the waste unit may migrate throc; h the 

receptors or may pass through the unconfined aquifer ana migrate iateraiiy to a 
nearby river. 

The exposure pathways analyzed inciude potential for ingestion of grounawater, 
potential for ingestion of crops irrigated and iivestock watered with surface water, 
potential for in estion of fish caught in surface waters, and potential for accidenral 

Surface soil transport pathways were not considered, due to the contaminants 
being discharged to ponds, cribs, and trenches, where little or no resuspension may 

partially saturated zone into the unconfined aquifer to potential groun 8 waisr 

ingestion of sur 8 ace water during recreational activitie: 

occur. 

inventories for this ranking unit were an aggregate of the individual discharge sites 
and were obtained from the Hanford Site Preliminary Report. The agrjregate site 
was located between the 200 East and West Areas. The critical data category i s  " B "  
because of  the assumed aggregation T h e  Contaminants in rhe waste unit are 
aswmed to migrate as a result of the liquia discnarged to thme areas. 
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Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI Group 7 for the potential for carbon 
tetrachloride in surface water used for irrigation. The highest HPI for groundwater 
use fell into Group 7 for carbon tetrachloride, driven by the potential for 
consumption a t  a downgradient receptor These scores are due to the high mobility 
of carbon tetrachloride in the soil and groundwater and i ts  relatively high inventory 
in the 200-W Area. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this ranking unit with those environmental problems that represent a 
secondary level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater and surface water. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination 

Requlatory Aspects of the Rankinq Unit 

The Hanford Site has submitted information to Region X €PA for the 200 Area tc be 
considered as a candidate site for the NPL under CERCLAiSARA. The Hanford Site. 
has informed the Survey that it is working with the State of Washin ton and Regiov. 

waste sites in the 200 Area. 

Current Status of the Rankinq Unit 

In March 1988, the Hanford Site informed the Survey that the findings supporting 
this ranking unit have been included in the Hanford Environmental Management 
Program Implementation Plan. A Remedial Investigation/FeasibiIity Study (RIIFS) 
has been i.nitiated on the 200 Area inactive liquid waste sites. An aquifer 
restoration 'technology demonstration is planned for initiation in fiscal year. 1988. 

X EPA on a new Tri Party Agreement which is expected to inclu 8 e these inactive. 

T 

Hanford Site 
Inactive Liquid Process Discharges in the 300 Area 

Description of Rankinq Unit 

This ranking unit includes two process ponds and a trench in the 300 Area that were 
used for disposal of process wastewater. First use of one of the ponds began in 1944 
when'the Hanford Site went into operation and they continued to be used until 
1975. The ponds and trench were not lined, which allowed the wastewater to 
percolate into the soil column. The wastewater disposed of in these sites contained 
various inorganic constituents, trichloroethylene (TCE), and uranium. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included waste unit to groundwater and waste 
unit to groundwater to surface water. In this pathway, contaminants in the waste 
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through the partially saturated zone icro ch? 
atefaliy to tne river, as weii 6s to c j rGGr -p t  h u  IvzTer 
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The exposure pathways analyzed include potential for ingestion of grounawster, 
potential for ingestion of crops irri ated and livestock watered with surface water, 
potential for in estion of fish caug 9, t in surface water, and potential for accidental 
ingestion of sur 4 ace water during recreational activities. 

Surface soil transport pathways were not considered, due to  the coni&r-. I .  I Gents  
being discharged to ponds and trenches where little or no resuspension may occur. 

Inventories for the ranking unit were an aggregate of the individual discha, qe sites 
and were obtained from the Hanford Site Preliminary Report. The aggregLie sit2 
was assumed to be 100 feet from the river. The critical data category is " t i "  b e e u s ?  
of the assumed aggre ation. The contaminants in the waste unit are assumed to 
migrate with the liqui 3 being discharged to the waste unit. 

Results of :he Risk-Based Modelinq 

This ranking unit resulted in HPI Group 6 for the potential far TC.E-contax izz?2~ 
surface water which may be used to irrigate crops  and water i i v txock .  T1:is SIC;'? i5  
due to the high mobility of TCE in grounawater  and the reiativeiy shor,  LIs:a.qca 
from the 300 Area to the river. This HPI Group, as explained in Section i .7 .4  of t h : s  
report, would place this ranking unit with those environmental probiems that 
represent a secondary level of concern from the potential public hazard perspective. 

. .  

I. ' ,I 3. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models an organic in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

;a 

:'v 

8 .' 
lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Rankinq Unit 

The 300 Area process ponds were included in the Consent OrderKompIIance 
Agreement issued on October 1, 1986 by the Stare of Washin ton, Department of 

submitted information to Region X EPA for the 300 Area to be considered as a 
candidate site for the NPL under CERCLAISARA. The Hanford Site i s  currently 
working with the State of Washington and Region X EPA o n  a new Tri Party 
Agreement which IS expected to include the inactive liquid waste sites in the 300 
Area. 

Ecology, and Region X €PA, through the RC8A program. T 1 e Hanford Site has 

Current Status of the Rankinq Unit 

In March 1988, the Hanford Site informed the Surve that the groundwater 

established in the 1986 Consent OrderKompliance Agreement, have  beet 
completed. The pond sediments were sampled in 1987 as part of the Rernediai 

monitoring requirements for the two process ponds in t K e 300 Area, which were 
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Investigation Work Plan which will be available in January 1989. Priority has m e n  
given to the 300 Area process ponds due to their high Hazard Ranking System iHRS) 
scores. The findings supporting this ranking unit have been included in the HanSord 
Environmental Management Program Implementation Plan. 

Hanford Site 
Active Liquid Process Discharges in the 100 Area 

Description of Rankinq Unit 

Contaminated wastewaters, primarily radioactive, have been and continue to be 
discharged to the soils in the 100 Area. This ranking unit includes all active cribs, 
trenches, and seepage ponds within the 100 Area. These disposal units were 
designed to allow the effluent to percolate into the soil column. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was waste unit to groundwater to surface water. 

The exposure pathways analyzed included potential for ingestion of surfacc wai 'e~,  
potential for ingestion of crops irri ated and livestock watered with s u d a c i  water, 
potential for in estion of fish caug 1 t in surface water, and potential far accidenral 
ingestion of su 4 ace water during recreational activit ies 

The waste unit to groundwater transport pathway was not'considered- because of 
the proximity of the waste units to a nearby river 

An estimated contaminant release was calculated for tritium, cobalt-60, strontium- 
90, iodine-131, and cesium-137 based on information obtained f r o m  a n  
Environmental Impact Statement on the PUREX and Uranium Oxide Plant. Al l  of the 
individual sites were aggreqated into a sin le site, located 100 feet from the river. 
The critical data category is 'B" because o f t  R e assumed aggregation. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 7 for the potential for tritium in surface 
water potentially used for irrigation of crops and livestock. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that represent a secondary level of concern from the 
potential public hazard perspective. Tritium scored hi her than the other 

horizontal distance (100 feet) to the river. 
contaminants due to its relatively high mobility in, groun 3 water and the short 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Rankinq Unit 

The 1325-N crib, one of the sites included in this ranking unit, is part of the National 
Pollutant Discharge Elimination System (NPDES) permit WA0003743, which includes 
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the 100-N Area springs. A Part 8 application has been suomitted for 1324-N G C G  

closure pians nave been submitted for 1324-NA, 13Gi-N, an6 1325-N. 

Current Status of the Rankinq Unit 

According to the Hanford Site, the findings supporting this ranking unit have 53.ee1: 
included in the Hanford Environmental Management Program implementation 
Plan. A document entitled "Plan and Schedule to Discontinue Disposal of 
Contaminated Liquids into the Soil Column a t  the Hanford Site, March 1987" has 
been providea to Congress. A t  the 100-N Area, the location of most remaining :GZ 
Area active liquid dischar es, efforts were underway to minimize effiu.3n: fiow 

the 1301-N Liquid Waste Disposal Facility received radioactive liquid efiluer t s  from 
100-N operations. In September 1985, 1301-N was replaced by the 1325-Fu Liqsid 
Waste Disposal facility. During the 1987 N Reactor standdown, the 130:-N faciiity 
was permanently isolated from the radioactive drain system. Wth the FeorL;ary 
1988 decision to place N Reactor in coid standby, a project for the treatment o f  ;li 
radioactive liquid effluents from 100-N Area was placed on hold pending any htiii? 
restart decision. During cold standby, 1325-N will receive diminished discharces, 
projected as iess than 10 percent of the long-lived radioisotopes dischargd duii,, -. 
reactor operations. Closure plans have been submitted to :PA and the S t z ~ e  /=t 
Washington for i 301-N and 132s-N. The Groundwater ccntamination ?xi-? :.:.:-; 
130; -N operations still contributes the majority 07 the off-site dos t   ire t;2 5 x!z:.:  
operations. An elementary neutralization facility is  being installed to iegiscz 'tn2 
1324-N Surface impoundment which holds and neutralizes regeneration waste pricr 
to release to the 1324-NA Percolation Pond. A Part I3 application has oeen 
submitted for 1324-N, and a closure plan has been submitted for 1324-NA. 

rates and to reduce the ra 1 ioactive and chemical contaminants. From i963 :c 1985 

.- . 

Hanford Site 
Active Liquid Process Discharges in the 200 Area 

Description of Rankinq Unit 

Contaminated wastewaters, radioactive and hazardous, have been and continue to 
be discharged to the soils in the 200 Area. This ranking unit includes all active cribs, 
trenches, and seepage ponds within the 200 Area. These waste.units are designed 
to allow liquids to percolate into the soil column. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included waste unit to groundwater and waste 
unit to groundwater to surface water. Groundwater flow direction may be altered 
due to groundwater mounding resulting from many years of liquid discharge in the 
200 Area. 

The exposure pathways analyzed included potential for ingestion of groundwater, 
potential for ingestion of surface water, potential for ingestion of crops irrigated 
and livestock watered with surface water, potential for ingestion of fisn caught in 
surface waters, and potential for accidental ingestion o f  surface water during 
recreational activities. 

Surface soil transport pathways were not considered due to the contaminafits beinc 
discharged 'to ponds, cribs, and trenches, where little or no resuspension may G C C ~ Y .  
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A contaminant release rate was estimated for tritium, plutonium-239, acetone, and 
chromium based upon the Environmental Impact Statement for the PIJSEX and 
Uranium Oxide Plants. Al l  of the individual sites were aggregated into a single site, 
located between the 200 East and West Areas. The critical data category IS "8" 
because of the assumed aggregation. The contaminants in the waste unrt are 
assumed to migrate as a result of infiltration due to liquid discharges in The 200 
Area. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 5 for the potential for acetone in surface 
water that may.be used for irri ation downstream of the facility. This HPI Group, as 

environmental problems that present a tertiary level of concern from the potential 
public hazard perspective. Acetone scored because of its high mobility in soil and 
groundwater. 

explained in Section 1.7.4 o f t  R is report, would place this ranking unit with those 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit models an organic in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 

Requlatory Aspects of the Rankins Unit 

-. 
associated with it. The degradation issue was groundwater contamination. < 4  

3 
L 

According to the Hanford Site, RCRA Part A applications have been submitted to the 
State of Washington and Region X EPA for many of the sites which were included in 
this ranking unit. In March 1988, the Hanford Site informed the Survey that closure 
plans either have been submitted or are in preparation for many of the sites 
included in this ranking unit. 

Current Status of the Rankinq Unit 

In March 1988, according to the Hanford Site, the findings supporting this ranking 
unit have been included in the Hanford Environmental Management Program 
Implementation Plan. A document entitled "Plan and Schedule to Discontinue 
Disposal of Contaminated Liquids into the Soil Column a t  the Hanford Site, March 
1987" has been provided to Congress. This plan establishes a strategy and schedule 
to discontinue the use of soil columns for disposal of liquid waste. According to the 
Hanford Site, a number of projects are underway a t  the 200 Area facilities to reduce 
process discharges to the ground. A characterization study is in progress for the 200 
Area (as well as all other operating areas) to determine the concentration of 
hazardous constituents in the liquid effluents. 

J 
b 

h 
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Hanford Site 
Active Liquid Process Discharges in the 300 Area 

Description of Rankinq Unit 

Contaminated wastewaters, radioactive and hazardous, have been and contin iie tc 
be discharged to waste units in the 300 Area that are designed to allow effluen; to 
percolate into the soil column. This ranking unit incfudes al l  activexribs, trenches, 
and seepage ponds within the 300 Area. A potential exists for contaminants to 
migrate downward into the saturated zone and then laterally toward groundv.fz,ls?z- 
receptors and a nearby river. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included waste unit to groundwater and waste 
unit to groundwater to surface water. 

The exposure pathways analyzed include the potential for ingestion o f  
groundwater, the potential for ingestion- of surface water, the potentia! for 
ingestion of crops irrigated and livestock watered with surface water, the potentiai 
for ingestion of fish caught in surface waters, and the potential for accicien:at 
ingestion of surface water during recreational activities. 

Surface soil transport pathways were not considered, due to the contami,ians 
being discharged to ponds, cribs, and trenches, where little or no resuspension may 
occur. 

An estimated contaminant release was calculated for uranium-238, chloroform, 
tetrachloroethylene, and TCE based upon the Environmental Survey Preliminary 
Report. Al l  of the individual sites were aggregated into a single site, located 100 
feet from the river. The critical data category is “ 8 ”  because of the assumed 
a gregation. The contaminants in the waste unit are assumed to migrate as a result 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 5 for the potential for TCE in surface water 
that is used for irrigation. This HPI Croup, as explained in Section 1.7.4 of :his 
report, would place this ranking unit with those environmental problems that 
present a tertiary level of concern from the potential public hazard perspective. 
Trichloroethylene scored because of its relatively high mobility in the groundwater 
and the 300 Area’s proximity to the river. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater and surface water. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

. .  -. 

o 4 infiitration due to the volume of liquids discharged. 

3 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

A-22 



8 

1 
S 
i 
I. 
II 
J 
6 

Requlatory Aspects of the Rankinq Unit 

According to the Hanford Site, a Closure/Post-Closure Plan has been developed for 
the 300 Area process trenches, which were included in this ranking unit. This plan 
has been submitted to the State of Washington and Region X €PA. 

Current Status of the Rankinq Unit 

In March 1988, according to the Hanford Site, the findings supporting this ranking 
unit have been included in the Hanford Environmental Management Program 
Implementation Plan. A document entitled "Plan and Scheduie to Discontinue 
Disposal of Contaminated Liquids into the Soil Column at  Hanford Site, March 1987" 
has been provided to Congress. This plan establishes a strategy and schedule to 
discontinue the use of soil columns for disposal of liquid waste. Radioactive liquid 
wastes in the 300 Area are collected for transport to the 200 Areas for treatment. 
Fuel fabrication for the 100 N Reactor has been placed in standby, thereby 
minimizing future uranium effluents. Current liquid releases to  the 300 Area 
Process Trenches are maintained a t  levels below 4 percent of  the Derived 
Concentration Guide (DCG) and applicable primary and secondary EPA drinking 
water standards (based on an annual averagej. 

Hanford Site 
Solid Waste Disposal Sites in the Vicinity of the 100 Area  

.. . 1 .  

, . -3,  .*: . .  

-. . .  .I.+ Description of Rankinq Unit . - ;  

Burial grounds, burn pits, and inactive ash basins in the 100 Area have primarily 
received solid wastes over the past 45 years of Hanford Site's operations. Some of 
these waste units received radioactive solid wastes, and it is suspected that chemical 
wastes were disposed of in some of these units. These waste units were constructed 
without liners or groundwater protection measures. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included waste unit to groundwater to surface 
water. 

. 

.. r 

The exposure pathwa s analyzed included the potential for ingestion of surface 

surface water, the potential for ingestion of fish caught in surface waters, and the 
potential for accidental ingestion of surface water during recreational activities. 

The waste unit to groundwater transport pathway was not modeled due to the 
proximity of the waste unit to a nearby river. 

Inventories were obtained from the Hanford Site Preliminary R.eport. T h e  avzilable 
information for the source term included esttrnates o f  the radioactk i~z*iren.;oiy and 
some data on the metallic wastes. No organic chemical source term data were 
available. Accordingly, the critical data category was "C". 

water, the potential Y or ingestion of crops irrigated and livestock watered with 
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Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 0 for uranium-238 in surface water which 
may be used for irrigation. This low ranking is due to the hi h aistricl;tior, 
coefficient (i.e., affinity for soils) associated with uranium-238. T R is HP! x G r e  is 
based only on the known typ.es and quantities of contaminants disposed of in rne 
100 Area solid waste disposal units. This HPI Group, as explained in Section 1.7.4 cf 
this report, would place this ranking unit with those environmental probiems tnat 
are not projected to reach receptors. 

Requlatory Aspects of the Rankinq Unit 

The Hanford Site has submitted information to Region X €PA for the 100 Ar la io be 
considered as a candidate site for the NPL under CERCLAjSARA. The Site IS c;*;rlntly 
working with the State of Washington and Region,>( EPA on a new Tri Party 
Agreement which is expected to include the solid waste sites In the100 Area. 

Hanford Site 
Solid Waste Disposal Sites in the Vicinity of the 200 Area 

Description of Rankinq Unit 

Landfills, burial grounds, burn pits, and inactive ash basins in the 200 Area have 
been used for solid waste disposal over the past 45 years of Hanfora Site's 
operation. Many of the burial grounds were used to dispose, of radioactiveiy 
contaminated waste, and it is suspected that they may have also received chemical 
waste. The types of waste placed in the other sites in this ranking unit are either 
unknown or poorly defined. Various wastes from the other operational areas a t  
Hanford have been transported to the 200 Area for disposal. The solid waste 
disposal sites were constructed without liners or groundwater protection measures. 

How the Rankinq Unit was Modeled 

The transport pathways modeled include waste unit to groundwater and waste unit 
to groundwater to surface water. 

The exposure pathways analyzed include the potentiai for ingesrion of  
groundwater, the potential for ingestion of surface water, the potential for 
ingestion of crops irrigated and livestock watered with surface water, the poteniiai 
for ingestion of fish caught from surface waters, and the potential for ingestion or' 
surface water during recreational activities. 

Inventories were estimated from the Hanford Site Preliminary Report. T h e  
individual sites were aggregated into a single site. The critical data category was 
"C" because of incomplete knowledge of the inventories described above. 

Results of the Risk-Based Modelinq 

The rankin- unit resulted in a HPI Group 0 for plutonium-239 for al l  surface water 
and groun 2 water receptors. This HP1 Croup, as explained in Section 1.7.4 o f  this 
report, would place this ranking unit with those environmental problems t h s t  a rg  
not projected tc reach receptors. The HPI scores are low because of the high affinity 
the radionuclides analyzed have for soils, which limits i t s  potential to reach t>e  
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receptors. These scores are based only on the known types and quantixies of wastes 
disposed of in the 200 Area. 

Requlatory Aspects of the Rankinq Unit 

The groundwater monitoring requirements and closure plan that were established 
in the 1986 Consent Order/Compliance Agreement for one of the sites included in 
this ranking unit have been completed. In addition, some of the sites in {his ranking 
unit were included in the RCRA Part A applications. The Hanford Site has submitted 
information to Region X EPA for the 200 Area to be considered as a candidate site 

- for  the NPL under CERCLA/SARA. The site has informed the Survey tnat i t  i s  
currently working with the State of Washington and Region X EPA on a new Tri 
Party Agreement which is expected to include the solid waste sites in the 200 Area. 

Hanford Site 
Solid Waste Disposal Sites in the Vicinity of the 300/400 Areas 

Description of Rankinq Unit 

Solid wastes have been disposed of in landfills, buriai grounds, and inazive ash 
basins in the vicinity of the 300/400 Areas over the past 45 years cf the Hanford 
Site's operation. These sites are known to contain radioactively contaminated solid 
waste. Records of the other types of waste disposed of in these sites have not been 
maintained. These waste units were constructed without liners or groundwater 
protection measures, and are relatively close to a nearby river. 

How the Rankinq Uni t  was Modeled 

The transport pathways modeled include waste unit to groundwater and waste unit 
to groundwater to surface water. 

The exposure pathways analyzed included the potential for ingestion o f  
groundwater, the potential for ingestion of surface water, the potential for 
ingestion of crops irrigated and livestock watered with surface water, the potential 

.for ingestion of fish caught from surface waters, and the potential for accidental 
ingestion of surface water during recreational activities. 

..  
. _  
UI. 
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Contaminant inventories were obtained from the Hanford Site Preiimicary aeport. 
Individual sites were aggregated into a single site. The critical data category is "C" 
because of the uncertainty of inventory information. 

Resuits of the Risk-Based Modelinq 

This ranking unit resulted in an HPI Group 0 for plutonium-239 for potential 
irrigation with surface water. An HPI Group 0 also resulted for strontium-90 in 
groundwater which may be ingested. This HPI Group, as explained in Section I .7.4 
of this report, would place this ranking unit with those envirsnmentai p c d e r n s  
that are not projected to reach receptors. These HPI scores are low because of the 
affinity of subsurface soils for strontium-90 and plutonium-239, which limits the 
potential for them to reach the receptors mentioned. These scores are based only 
on the known types and quantities of contaminants disposed of in the sites in the 
vicinity of the 300/400 Areas. 
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Requlatow Aspects of the Rankinq Unit 

According to the Hanford Site, some of the sites i r 1  this r,Inkinq u r l i t  W( t’ inc;Liijk-d 
in the RCRA Part A applications. In addition, the Hanford Site has submittea  
information to Region X €PA for the 300 Area to be considered as a candidate site 
for the NPL under CERCLA/SARA. The Hanford Site has informed the Survey tha t  
negotiations are ongoing with the State of Washington and Region X €PA on a new 
Consent OrderKompliance Agreement which is expected to include the solid waste 
sites in the 300 and 400 Areas. 

Hanford Site 
Past Leaks from Single Shell Tanks 

Description of Rankinq Unit 

There are 149 single shell underground tanks containing high-level radioactive 
waste a t  the Hanford Site. A monitoring program has confirmed leakage of cssium- 
137 from some of these tanks. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was waste unit to groundwazr. 

The exposure pathways analyzed included the potential for  ingestion of 
groundwater and the potential for ingestion of crops irrigated ana Iivestoc& 
watered w i t h g to u nd wa te  r . 

Because these releases occurred underground, overland runoff and surface soil 
resuspension scenarios were not considered. 

The contaminant inventory was based on a Draft Environmental Impact Statement 
on the Disposal of High-Level Tank Wastes (SD-WM-SAR-006), which documents the 

I. n. - actual release of cesium-137 from these tanks. The relative certainty of this 
inventory resulted in a critical data category of “A”. 

... 

’, 
.- .. 
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Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 0 for cesium-137 for al l  groundwater 
receptors. This HPI Group, as explained in Section 1.7.4 of this report, wouid place 
this ranking unit with those environmental problems that are not projected tc ream 
receptors. The reasons for this low score include a relatively high affinity of cesium- 
1‘37 for soils and the depth to groundwater (approximately 280 feet), which limits 
the potential for cesium-137 to reach the receptor locations. 

Requlatow Aspects of the Rankinq Unit 

According to the Hanford Site, some of the issues in this ranking unit are included in 
the RCRA Part A applications that have been submitted. In addition, the Hanford 
Site has submitted information to Region X EPA for the 200 Area to be considered as 
a candidate site for the NPL under CERCLA/SARA. Single shell tanks will be 
regulated under RCRA. The Hanford Site has informed the Survey that negotiations 
are ongoing with the State of Washington and Region X EPA on a new Consent 
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OrderKornpliance Agreement which is expected to include the single shell tanks in 
the 200 Area. 

Current Status of the Rankinq Unit 

In March 1988, according to the Hanford Site, the current program to stabilize the 
single shell tanks by transferring liquids to the double shell tanks is continuing. 

Hanford Site 
100 N Area Spill I 

Description of Rankinq Unit 

An accidental spill involving 80,000 gallons of diesel fuel occurred in 1966 a t  the 100 
N Area. The leak, from a supply line break, caused diesel fuel to-seep downward 
into the subsurface soils. A portion of this spill was cleaned up by the site contractor 
using a shallow interceptor recovery trench; however, documentation of this 
cleanup is limited. - 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was surface soil to groundwater to surface 
water. 

The exposure pathwa s analyzed included the potential for ingestion of surface 

surface water, the potential for ingestion of fish caught in surface waters, and the 
potential for accidental ingestion of surface water during recreational activities. 

Because the majority of the fuel is assumed to have percolated downward into 
subsurface soils, and because the surface area is small, overland runoff and surface 
soil resuspension transport scenarios were-not considered. 

water, the potential 7 or ingestion of crops irrigated and livestock watered with 

*I 

The contaminant inventory was taken from the Environmental Survey Preliminary^' 
Report. The critical data category is "8" because of the uncertainty in the efficiency 
of the cleanup. Diesel fuel was assumed to migrate into the subsurface as a resuit of 
the discharged liquids. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 1 for diesel fuel from ingestion of crops 
irrigated and livestock watered with surface water. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that are characterized as generally reaching receptors a t  levels below 
those used in regulatory decisions. Although the spill site is near the river, the low 
inventory results in the relatively low score. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel. It also models an organic in groundwater and 
surface water. The qualifiers in Section 1.7.5 of this report apply. 
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Hanford Site 
Herbicide Disposal in Inactive Waste Site 

Description of Rankinq Unit 

A site on the eastern side of the Columbia River was used for disposal of soil 
contaminated by the herbicide 2,4-0, which may be contaminated with dioxin. The 
2,4-D-contaminated soil was overlain by four feet of backfill which would preclude 
overland transport of contaminated soil. The horizontal distance from this waste 
unit to the river IS approximately 1,500 feet. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was waste unit to groundwater to -,urface 
water. 

The exposure pathways analyzed included potential ingestion of surface water, 
potential ingestion of crops irrigated and livestock watered with surface water, 
potential ingestion of  fish caught in surface waters, and potential accidental 
ingestion of surface water during recreational activities. 

- 

No samplin data were available, so a dioxin content of 2 ppm of 2,4-0 was assumed 
for this mo 3 eling effort. Accordingly, the criticai data category is "C". The dioxin is 
assumed to migrate from the waste unit as a result of precipitation-generated - .I! 

. _ j  leachate. 
.. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 0 for dioxin for all-surface water 
receptors. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. This low HPI is due to the small inventory of dioxin assumed to be present 
and the high equilibrium coefficient (10,000 mug) indicating that dioxin adsorbs 
tightly to soil particles and would be difficult to dissolve into groundwater. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models an organic in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

. .. 

Hanford Site 
Surface Contamination due to Intrusion into Buried Waste 

Description of Rankinq Unit 

Contamination due to the intrusion into buried liquid and solid wastes by animais 
and plants has been measured in surface soils and in vegetation in the 200 Area. 
These wastes are radioactive and include strontium-90, cesium-1 37, and plutonium- 
239. They may be transported from the source of contamination by animals and 
deep-rooted vegetation, which die, desiccate, and decompose, potentially resulting 
in surface soil contamination. 
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How the Rankinq Unit  was Modeled 

The transport pathways modeled include surface soil overland to surface water and 
surface soil to atmosphere by resuspension. 

The exposure pathways analyzed include potential in estion and/or in halation of 

deposited contaminants. 
contaminated soil, and potential ingestion of crops an 8 animals contaminated with 

Because burrowing of animals and decomposition of vegetation create surface soil 
contamination, groundwater transport scenarios were not considered. 

Contaminant inventories were taken from measured contaminant concentrations in 
the surface soil which were reported in the Environmental Survey Preliminary 
Report. The entire 200 Area was considered the source. The critical data category IS 
"C" because of the extrapolation of isolated measurements to the entire area. 
Contaminant mi ration is assumed to occur from the waste unit as a result of 
resuspension an 8 atmospheric dispersion of contaminated soil particles. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 0 for strontium-90 for the potentiz.1 fo- 
ingestion of contaminated crops and livestock irrigated in areas stirroundir4g Tt7e 
facility. This HPI Group, as explained in Section 1.7.4 of this report, wouid place this 
ranking unit with the environmental problems that are not projected to reach' 
receptors. This low ranking is due to low contaminant levels in the surface soils (4.7 
pCi/g strontium-90) and the large horizontal distances between the waste unit and 
the receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

. -. 

Hanford Site 
Carbon Tetrachloride Emissions from the Z-Plant 

Description of Rankinq Unit 

The main stack a t  the Z-Plant located in the 200-West Area emits approximately 
seven tongyear of carbon tetrachloride. These emissions are neither monitored nor 
controlled. Carbon tetrachloride is highly volatile and readily disperses through the 
atmosphere. Because carbon tetrachloride is a gas, it will not be deposited unless 
washed out by precipitation, which is expected to occur rarely due to the low 
rainfall in the area. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was potential direct emission from waste uni t  
to the atmosphere. 

t 
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The exposure pathways analyzed included potential inhalation of contaminated 2i r  
by the surrounding population ana potential ingestion of Contaminated crops and 
livestock produced in surrounding agricultural areas. 

Because this is a stack emission of a highly volatile contaminant, surface soil and 
groundwater transport scenarios were not considered. 

Source term and release rate information were provided in the Environmentai 
Survey Preliminary Report. The certainty of the release rate resulted in a criticai 
data category of "A" .  The stack release rate is assumed to be continuous for the 
next 40 years. 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI Group 4 for potential inhalation of carbon 
tetrachloride by the population within 50 miles of the center of 280 Area. This HP! 
Group, as explained in Section 1.7.4 of this report, would place this ranking u n i t  
with those environmental problems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. This ranking was 
driven by the large inventory of, carbon tetrachloride released and relatively io*& 
reference dose. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Surve that the release is not continuous. 

Plant operating schedules, while not finalized, are likely to extend no more than 10 
years. 

Furthermore, based upon the N Reactor col CY standby decision, the PUREX and Z- 

Hanford Site 
Potential for Future Releases from Single Shell Tanks and Associated Piping 

Description of Rankinq Unit 

There is an ongoing program to transfer high-level radioactive waste from the 149 
single shell tanks into double shell tanks by 1995. These tanks are located 
approximately 10 feet below the ground surface but a portion of the distribution 
system including pipes, valves, vents and diversion boxes are located above-ground. 
The average age of the single shell tanks is 34 years. 

How the Rankinq Unit was Modeled 

There are three potential transport pathwa s by which contaminants may enter the 

corrosion. This scenario used the standard release scenarios for underground 
stora e tanks (USTs) described in Section 1.7.7 of this report. Second, surface soil 

contaminated surface soil could then be transported overland into a nearby river by 
storm-generated runoff. Last, the contaminated surface soil could be resuspended 
by wind or mechanical disturbance. 

environment. First, there is a potential Y or leakage to the subsurface due to 

coul 8 become contaminated due to operator or equipment failure. The 

The exposure pathways analyzed included potential inhalation of airborne 
contaminated soil particles, potential ingestion of contaminated crops and livestock 

I 
a 
I 
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produced in surrounding areas, potential ingestion of 

potential accidental ingestion of surface water during recreational activities. 

The contaminant inventory within the tanks was taken from the Environmental 
Survey Preliminary Report. The contaminant release from the tanks to the surface 
soii was based upon an actual release documented in "Investigation Report of 
January 1985 241-C-151 Diversion Box Contamination Incident" and input provided 
by the Survey team. The latter, which was the important pathway, was categorized 
as critical data category "A", being based on actual experience. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 0 for strontium-90 for potential ingestion 
of contaminated crops and livestock produced in irrigated areas surrounding the 
facility. This involves the atmospheric transport scenario following resuspension of 
soil. This HPI Group, as explained in Section 1.7.4 of this report, would place this 
ranking unit with those environmental problems that are not projected to reach 
receptors. This low ranking is due to the relatively low quantity of contaminants 
released to the environment and a significant amount of atmospheric dispersion 
between the waste unit and the potential receptors. 

roundwater, potential 
ingestion of surface water, potential ingestion of fish caug R t in surface waters, and 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff and the UST standard release scenario. 
The qualifiers discussed in Sections 1.7.5 and 1.7.7 of this report apply. 

Current Status of the Rankinq Unit 

Ninety-five of the 149 single shell tanks have been interim stabilized and contain no 
free liquids. The remainder contain liquids in amounts well below their capacities. 

I. 

Hanford Site 
Potential Releases from Aboveground Product Tanks 

Description of Rankinq Unit 

Storage facilities for chemicals, most of which are located in the 200 Area, were 
observed to have deficiencies in either design or operation of  spill-control 
measures. Such deficiencies consist of missing or faulty secondary containment 
structures or lack of impervious bottom liners surrounding the tanks. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included surface soil to groundwater and surface 
soil to groundwater to surface water. 

The exposure pathways analyzed included the potential for ingestior; of  
groundwater, the potential for ingestion of surface water, the potentiai for 
ingestion of cro s irrigated and livestock watered with surface water, the potential 

surface water during recreational activities. 
for ingestion o P fish caught in surface waters, arld the potential for ingestion of 
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Overland transport and soil resuspension scenarios were not considered due to the 
type of waste unit. 

The three tanks containing the largest inventory of toxic materials, which were 
carbon tetrachloride, nitric acid, and sulfuric acid, were modeled. Three tanks, 
rather than the usual standard scenario of one tank, were catastrophically failed 
due to the large area of the Hanford Site and the unknown condition of the tanks 
involved. The critical data category was "B" because, although the contents of the 
tanks were known, the conditions of the tankswere not. 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI Group 0 for all constituents for all pmjected 
surface water usage locations. The groundwater usage pathway also produced HPls 
in Group 0 for al l  constituents. This HPI Group, as explained in Section 1.7.4 of thls 
report, would place this ranking unit with those environmental problems that are 
not projected to reach receptors. The low HPI scores resulted from the relatively 
low contaminant inventory and the great horizontal distance to potential receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models an organic in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 
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INEL 
Active Percolation Pcnds a t  !C?P and T3A 

Description of Rankinq Unit 

The Idaho Chemical Processing Plant (ICPP) and Test Reactor Area (TRA) faciiities ~t 
the Idaho National Engineering Laboratory (INEL) dispose of liquid waste ~ ~ T G U J ~ :  
effluent discharge to on-site percolation ponds. Discharges to the two ICPP poncs 
and the six TRA ponds consist main1 of wastes from process and laboratory arains 
and may result in organic (includin giocides from cooling towen), inorgailic, ,XSTS~,  
and radioactive contamination o f t  % e ponds. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and sxposure scenarios that were not anaiyzed include sur;-lace o m ~ s ~ ,  
direct cor,tacL, and resuspension because (ai tke percolarim pocds a d  on-sire 
surface water bodies (three small disappearing nreams)  ai^ cot intercocnsciec: i?C.i- 
are the streams used as a drinking water source or for recreation; (b) csntaci wi;? 
the ponds by the public does not occur as access to the ponds is controlled; and ;c> 
pond sedimentdsoils are covered with water or are moist and would not be 

The data concerning the source term were derived from lift station monitoring 
reports, sampling results, waste management information system reports, and on- 
site Survey interviews. The critical data pertainin to contaminant inventory were 
available in site inventory records and reports. T us, the critical data category for 
the ranking unit is "A". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 7. The otential for consumption 
of tritium due to drinking water from the aquifer s rove the ranking. T h i s  
contaminant scored because of i t s  mobility in water and i t s  relatively high 
concentration a t  this site. This HPI Group, as explained in Section 1.7.4 of this 
report, wouid place this ranking unit with those environmental problems tha t  
represent a secondary level of concern from the potential public hazard perspective. 

, , .. **+ 

^r> i r 
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Qualifiers to the Risk-Based Rankinq 

This ran king unit includes potential contamination of organics in groundwater. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankina Unit 

Al l  eight ponds are covered under the Consent OrderKompliance Agreement 
(COCA). The TRA Chemical Pond is considered to be a Land Disposal Unit (LCU) ? n o ,  
as such, is subject to Closure and Groundwater Monitoring requirements specified In 
40 CFR Part 265. The TRA Warm Waste Pond is considered to be an active :r!e:s2 
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unit because chrome concentrations have been measured in the percbea watzr  
under the pond. As such, it is subject to Corrective Action requiremenTs. The 
remaining six ponds are ai l  considered to be Solid Waste Managemen? Units 
(SWMUs) under the COCA and are subject to Monitoring, Analysis arrd Tesxing 
requirements. 

Current Status of the Rankinq Unit 

In March of 1988, the INEL informed the Survey that the percolation ponds were 
being worked in accordance with an Action Plan generated under f h s  D e ~ i i i ? n e x  
01 inergy/Environmental Protection Agency (DOE-EPA) Region X Cons=:i:.t Crdw 
Compliance Agreement for Resource Conservation and Recovery Act (SCRA) 
compliance. Initial Assessments were performed. Closure Plan, Monitoring, 
Analysis and Testing Plans were under development. Sampling scheau!es and 
evaluation of data to determine if further action is required were also rcheduieci in 
the Action Plan. 

INEL 
Active Percolation Pond and Ditches a t  ANL-West 

Description of Rankinq tinit 

Liquid waste in the form of demineralizer regeneration effluent, cixiii”lg  TOW^^ 
blowdown, laboratory drain waste, and photoprocessing wastes is cr :?as oegn 
discharged to a percolation pond via a series of ditches a t  the Argonne Natior?a,l 
Laboratory-West. Contaminants within the effluent may consist of organics 
(including pesticides), inorganics, metals, and radionuclides. 

How the Rankinq Unit was Modeled 

The potential transport pathway that was modeled was groundwater. 

The potential exposure pathways analyzed in the modeling were the potential for 
drinking water consumption and ingestion of crops irrigated with water from the 
aquifer. 

The potential transport and exposure scenarios that were not analyzed include 
surface water, direct contact, and resuspension, because percolation pond, ditches 
and on-site surface water bodies (three small, intermittent, disappearing s.;reams) 
are not interconnected nor are the intermittent streams used as a drinking wzter 
source or for recreation. Contact with the pond and ditches by the pubiic does no;:. 
occur, as access is controlled. Pond and ditch sedimentshoils are covered with watets 
or are moist and would not be resuspendible. I 
The data concerning the source terms were derived from sediment sample, initial 
environmental assessment data, and waste management information system 
repcrts. The critical data category for the ranking unit is ”A”. 

Results cif the Risk-Based Modelinq 

t .r 
The ranking unit resulted in a score in HPI Group 4. The potentisi for cozsi!;r,p%m 
of siiffate from the aquifer drove the ranking. Tnis contaminant sccred ir, tP.j? . . ... simcis . 
an i  the ditches because-of i t s  large amount, persistence, a n i  Its kigh c >‘-.. .^.I : . 3 1 ;;I;;; ; n 
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water. This HPI Group, as explained in Section 1.7.4 of this re?ort, would place this 
ranking unit with those environmentai problems that present a tertiary ievei of 
concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes potential contamination of organics in groundwater. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

Requlator\! Aspects of the Rankinq Unit 

These units are covered by the COCA. The classification of the percolation pond is 
currently under negotiation with EPA Region X to  determine whetr gr the 
percolation pond constitutes an LDU or SWMU. The ditch from the regeneration 
process IS considered an LDU and is subject to  Closure and Groundwater Moni-iorins 
requirements under 40 CFR Part 265. The remaining ditches and, depending on 
negotiations, the pond itself are considered to  be SWMUs and are subject to  
Mo n I tor i ng , An a lysis and Test i n g req u i re men ts. 

Current Status of the Rankinq Unit 

In March of  1985, the INEL informed the Surweytha-, ;he percolation pond wzs  re:; ; 
worked in accordance with an Action Pian seneratea under ?ne SO€-E?A , k c j . ~ c  ; 

di Consent Order Compliance Agreement for RCRA compliance. Initial Assessmens 
were performed. Closure Plan, Monitoring, Analysis and Tesiing Plans were unaer 

- development. Sampling schedules and evaluation of data to determine if further 
action is required were also scheduied in the Action Plan. 

INEL 
Other Active Percolation Ponds 

Description of Rankinq Unit 

Active percolation onds a t  the Test Area North (TAN) and Auxiliary Reactor Area 
(ARA-I) are utilize for on-site disposal of liquid waste from coolin towers and 
from equipment and laboratory drains. Contaminants within the disc arge to two 
ponds a t  the TAN and one pond a t  ARA-I may include organics, inorganics, metals, 
and rad ion ucl id es. 

% 8 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and exposure scenarios that were not analyzed include sutiace water, 
direct contact and resuspension because percolation ponds and on-site surface 
water bodies (three small, intermittent, disappearing streams) are no t  
interconnected nor are the streams used as a drinking water source or for 
recreation. Contact with the ponds by the public does not occur, as access :c :b2 
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ponds is controlled. Pond sedimenWsoiIs are covered with water or are moist and 
would not be resuspendible. 

The data concerning the source terms were derived from the TAN 1i.fi station 
monitoring report, an estimated disposaVdischarge inventory from M A - 1 ,  waste 
mana ement information systems reports and on-site Survey interviews. The 
critica ? data category for the ranking unit is "A". 

Results of the Risk-8ased Modelinq 

The ranking unit resulted in a score in HPI Group 4. The potential for,consumption 
of carbon tetrachloride from the aquifer drove the ranking. This contaminant 
scored because of i t s  toxicit and its high solubility in water. This HPI Croup, as 

environmental problems that present a tertiary level of concern from the potential 
public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes potential contamination of organics in groundwaxer. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

explained in Section 1.7.4 o ! this report, would place this ranking unit with those 
- 

itequlatory Aspects of the Rankinq Unit 

These units are covered under the COCA. 80th the TSF Pond ana ARA Pond are 
LDUs and are subject to Closure and Groundwater Monitoring requirements of @ 
CFR Part 265. The other ond at  TAN is considered to be an SWMU and is subject to 
Monitoring, Analysis an d) Testing requirements. 

INEL 
Sign if icant Petroleum Spi I Is 

Description of Rankinq Unit 

Numerous petroleum product spills have occurred a t  INEL from line and tank 
failures and product transfer mishaps. Four significant spills of this nature were 
used for this ranking unit: one a t  ICPP involving kerosene; one a t  the Test Area 
North/Loss of Fluid Test (TAN/LOFT) involving diesel fuel; and two a t  the Centrai 
Facilities Area (CFA) also involving diesel fuel. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aq ci i fe r. 

The transport and exposure scenarios that were not analyzed include surface water, 
direct contact, and resuspension. Overland flow to surface water does not normally 
occur at  this installation due to the porosity of the soil. Contact with ti-e spills by 
the gublic does not occur as access to the  sites is controlled or the rzleases were 
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underground leaks. Resuspension is considered insignificant because of the rapid 
seepage of liquids into the porous surface soil. 

Data concerning the source terms were derived from initial environmentai 
assessments provided b the INEL. The critical data pertaining to  the contaminant 

unit is “A“. 
inventory were availab T e, and therefore the critical data category for the ranking 

Results oithe Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 3. The potential for consumpticn 
of diesel fuel from the aquifer drove the ranking. This contaminant scored because 
of its persistence and its concentration in water at this site. This HPI Gr >up, as 
explained in Section 1.7.4 of this report, would place this rankin unit with those 

levels below those used in regulatory decisions. 
environmental problems that are characterized as generally reac a ing receptors a t  - 
Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for potential fuels in groundwater and involves organics !n 
groundwater. The second and third qualifiers aiscussed in Section 1.7.5 of ‘ x i 5  
report appiy. 

Requlatory Aspects of the Rankinq Unit 

These items are all covered under the COCA. The spill a t  the TAN/LOFT is considered 
to be an LDU and as such is subject to Closure and Groundwater Monitoring 
requirements of 40 CFR Part 265. The remaining spills are considered to be SWMUs 
and are subject to Monitoring, Analysis and Testing requirements. 

j .: 
.: .? 

INEL 
Significant Spills Involving Metals 

Description of Rankinq Unit 

Numerous releases and spills of substances containing metals have occurred a t  INEL 
through tank failures, cooling tower blowdown, and solvent disposal. Four 
significant releases or spills involving metal contamination occurred a t  ICPP (two 
spills) and the TRA (one spill, one release). 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and exposure scenarios that were not anal zed include surface water, 

not normaily occur; (b) contact with the s i l ls  by the public would not ocur GS 
access to :he facilities is controlled; and (c P resuspension was considered to 22 a 
minor component. 

direct contact, and resuspension because (a) overland r low to surface water does 
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The data concerning the source terms were derived from recent soii sampiing results 
provided b the INEL. The critical data pertaining to the contaminan: inventory 
were availa z le, and therefore the critical data category for the ranking unit is "A". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Croup 0. The potential for consumption 
of hexavalent chromium from the aquifer drove the rankin . However, this low 
score was due to the high distribution coefficient (Kd value$ for chromium which 
retards its movement to aquifer and receptors. This HPI Croup, as expiained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that are not projected to reach receptors. 

< 

Requlatory Aspects of the Rankinq Unit 

These sites ate all SWMUs under the COCA and are subject to Monitoring, Analysis 
and Testing requirements. 

INEL 
Unsaturated Zone Inactive Injection Wells a t  PBF 

Description of Rankinq Unit 

The INEL and its predecessor, the National Reactor Test Station (NRTS), commonly 
made use of injection wells for liquid waste disposal. Of specific concern are two 
inactive injection wells a t  the PBF, which were designed to percolate wastes 
through the unsaturated zone. These wells were used to dispose of corrosive wastes 
and wastes containing moderate levels of radioactivity. Contaminants within the 
discharged liquid may include organics, inorgania, metals, and radionuclides. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

, The transport and exposure scenarios that were not analyzed include surface water, 
-direct contact, and resuspension because the injection wells and on-site surface 
water bodies are not interconnected. Direct contact by the public and resuspension 
do not occur as the contamination is underground and not accessible. 

The data concerning the source term were derived from estimates from the INEL. 
Critical data pertaining to contaminant inventory were partly avaiiabie and partly 
estimated based on assumptions. Thus, the critical data category for. ?he r a k i n s  
unit is "8". 

Results of the Risk-Based Modelinq 

The rankinj unit resulted in a score in HPI Group 2. Poterxial <:~:~~~:ac::::ic;:: ;:f 
sui-furic aci from the aquifer drove the ranking. This contaminant 5 c w d  > . p , - 2 .  ' - -  .,'" luu.+ .,. 
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of its toxicity and ' i ts solubility in water. However, this low score was due to low 
concentration of sulfuric acid, owing to low source term. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this rankin unit with those 

levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes potential contamination of organics in groundwater. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

environmental problems that are characterized as generally reac R ing receptors a t  

These sites are all SWMUs under the COCA and are subject to Monitoring, Analysis 
and Testing requirements. 

Current Status of the Rankinq Unit 

In March o f  1988, the INEL informed the Survey that the injection wells have beer. 
shut down since 1979. No roundwater in the vicinity had shown contamination. 
An Action Plan was under 8 evelopment with €?A Region X, and the weiis were to 
be anaiyzed for possi bie hazardous constituents. Also, appropriate acticns were to 
be taken to correct a release, if one was detected. 

INEL 
Inactive Gravel Pits a t  ICPP 

Description of Rankinq Unit 

Percolation ponds and ditches were used a t  the INEL to receive liquid effluents 
contaminated with organics, inorganics, metals, and radionuclides. Three inactive 
ponds of particular concern are gravel pit 1 at  the ICPP and one leach pond each a t  
the ARA-Ill and OMRE. 

.a, 

.C 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and exposure scenarios that were not analyzed include surface water, 
direct contact, and resuspension because the pits, ponds, and on-site surface water 
bodies (three small, intermittent, disappearing streams) are not interconnected, nor 
are these streams used as a drinking water source or for recreation. Contact with 
the pit and ponds by the public does not occur as access is controlled. Overland flow 
to surface water does not typically occur a t  this installation due to the porous soil. 
Resuspension would not occur because of the rapid seepage of liquids into the 
porous surface soil. 

The data concerning the source terms were derived from radiation surveyc,, szil 
sampling rewlts ana annual discharge inventories. Critical data pertaining ?3 .:he 

1 
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1 contaminant inventory were available from site records. Thus, the critical data 
category for the ranking unit is "A". 

Resuits of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Croup 4. The potential for consumption 
of tritium from the aquifer drove the ranking. This contaminant scored because of 
i ts mobility in water and its relatively high concentration a t  this site. This HPI Group, 
as explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that present a tertiary level of concern from the potential 
public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes potential contamination of organics in groundwater. The 
qualifiers discussed in Section 1.7.5 of this report apply. - 
Regulatory Aspects of the Rankins Unit 

The ICPP gravel pit and pond a t  ARA-Ill are LDUs under the COCA and as such are 
subject to Closure and Groundwater Monitoring requirements of 40 CFR Part 265. 
The OMRE pond is an SWMU subject to Monitoring, Analysis and Testing 
requirements. 

INEL 
Inactive Injection Wells a t  TRA and ICPP 

Description of Rankinq Unit 

The INEL commonly made use of gravity-fed injection wells for liquid waste disposal 
in the past. Contaminants may have been discharged to the unsaturated zonec 
through perforations in the inactive well casings, which includes the perched-, 
aquifers underlying the TRA and the ICPP. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and exposure scenarios that were not analyzed include surface water, 
direct contact, and resuspension because the injection wells and on-site surface 
water bodies are not interconnected. Contact by the public and resuspension does 
not occur as the injection wells are underground. 

The data concerning the source terms were derived from annual release inventcries 
and estimates from the INEL. The critical data category for the ranking unit is "A". 
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Results of the Risk-Based Modelinq 

The ranking unit resulted in a score in HPI Group 5. The potential for consumption 
of iodine-129 from the aquifer drove the ranking. This contaminant scorea becailse 
of its toxicity and its mobility in water. This HPI Group, as explained in Section : .7.L 
of this report, would place this ranking unit with those environmental probiems 
that present a tertiary level of concern from the potential public hazard perspective. 

Requlatory Aspects of the Rankinq Unit 

The ICPP injection well is considered to be an LDU under the COCA and 6s SJCL is 
subject to Closure and Groundwater Monitoring requirements of 40 CFR Par t  265. 
The TRA injection well is considered to be an SWMU under the COCA and as such is 
subject to Monitoring, Analysis and Testing requirements. 

INEL 
TCE in Drinking Water Wells 

Description of Ran kinq Unit 

Trichloroethylene (TCE) has been found in two drinking water wells a t  TAN. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathway analyzed in the modeling was potential drinking water 
consumption from the aquifer. 

The transport and exposure scenarios that were not analyzed include surface water, 
direct contact, and resuspension. The surface water scenario was not used because 
the surface water (snowmelt, precipitation) affects the ranking linit only a5 the 
driving force for contaminant migration and not a surface flow. Direct contact and 
resuspension would not occur, as the contamination is  underground and not 
di redly accessible. 

The data concerning the source terms were derived from analytical results provided 
by the INEL. Since known well concentrations were applied to  an assumed plume, 
the critical data category for the ranking unit is "8". 

Results of the Risk-Based Modeling 

The ranking unit's HPI fell within Group 2. The potential for consumption of TCE 
from the a uifer drove the ranking. This contaminant scored because of i ts  toxicity 

of TCE in the aquifer. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this rankin unit with those environmental problems that are 

regulatory decisions. However, as explained in Section 1.7.4 of this report, the size 
of the Doguiation potentially impacted cac affecithe score. 

and i ts  solu 1 i l ity in water. However, this low score is due to the low concentration 

characterized as general 3 y reaching receptors a t  levels below those used in 
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1 Qualifiers to the Risk-Based Rankinq 
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This ranking unit includes potential contamination of organics in groundwater. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The de radation issue was the contamination of groundwater. 
The significance of the 8 egradation issue was viewed as being inadequately 
re resented by the risk-based ranking. Therefore, the ranking for this unit was 
a 8 j usted . 
Requlatow Aspects of the Rankina Unit 

This unit is covered under the COCA as a Corrective Action Unit. A €orredive Action 
Workplan has been submitted to EPA detailing the actions planned to alleviate the 
problem. 

Current Status of the Rankinq Unit 

In March of 1988, the INEL informed the Survey that additional samplin data have 
indicated well water contamination by 6 to 8 ppb trichloroethylene (TCE 3 and 2 to 3 
ppb perchloroethylene (PCE). Samples taken a t  the other well servin the TAN/TSF 

the point of entry to the drinking water system, as opposed to the wellhead. The 
results indicated that the MCLG is not exceeded in the water consumed by workers 
a t  TAN/TSF. The highest contaminant levels were 4 ppb TCE and less than 1 ppb PCE. 

Monthly sampling a t  the point of entry to the drinking water system was ex ected 

addition, extensive investigations were in progress to determine the source of these: 
contaminants. EPA Region X and the State of Idaho were officially informed of a^' 
release of organic material to the groundwater in the TAN area. Finally, systems to: 
remove the volatile organic contaminants were being investigated for possible'( 
construction and use in the TAWSF area. 

area indicated 4 to 5 ppb TCE and 1 to  2 ppb PCE. Water samples had ?i een taken at. 

to continue so that any trends in contaminant concentration would be identi P ied. In 

Y 

INEL 
Inactive CFA Landfills and Lead Storage Areas 

Description of Rankinq Unit 

Landfills and surface storage areas were used a t  the INEL to dispose of wastes and 
trash or to  store materials. Three such areas, inactive Landfills I and I 1  and the lead 
storage area, al l  located a t  the CFA, were utilized for this ranking unit. 
Contaminants of concern include organics, hazardous materials, and metals. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 
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The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and exposure scenarios that were not analyzed include surface water, 
direct contact, and resuspension. This is because the overland flow to surface water 
does not occur a t  this installation due to porous soil. Since the landfills are covered 
and inactive and access to the site is controlled, contact by the public does not occur. 

The data concerning the source terms were derived from INEL waste ciisposal 
records. Critical data pertainin to the contaminant inventory were avaiiabie in site 
records; therefore, the critical 8 ata category for the ranking unit is “8“. 

Results of the Risk-Based Modelinq 

The rankin unit resulted in a score in HPI Group 0. The potential for consumption 

concentration of xylene, owing to a low source term. This HPI Group, as explained 
in Section 1.7.4 of this report, would place this ranking uni t  wi th  those 
environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes potential contamination of organics in groundwater. T h e  
qualifiers discussed in Section 1.7.5 of this report apply. 

of xylene 9 rom the aquifer drove the ranking. This low score was due to low 

Requlatory Aspects of the Rankinq Unit 

These units are both covered under the COCA. The landfills are LDUs and SWMUs, 
depending on the age of the landfill in question, and the Lead Storage Areas are 
SWMUs. The LDUs are subject to Closure and Groundwater Monitor ing 
requirements of 40 CFR Part 265, and the SWMUs are subject to  Monitoring, 
Analysis and Testing requirements. 

‘ .  

INEL 
Volatile Organics and Radionuclides Released to the Groundwater a t  RWMC 

Description of Rankinq Unit 

Volatile organics and radionuclides, which may have resulted from waste disposal a t  
the Radioactive Waste Management Complex (RWMC), have been found in the 
aquifer beneath the INEL. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed in the modeling were potential drinking water 
consumption and potential ingestion of crops irrigated with water from the 
aquifer. 

The transport and exposure scenarios that were not analyzed include surface water, 
direct contact, and resuspension. The surface water scenario was not used because 
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the surface water (snowmelt, precipitation) affects this ranking unit only as the 
driving force for the subsurface migration of the contaminants and not a surface 
flow. Contact and resuspension would not occur as the contamination IS 
underground and not directly accessible or resuspendi ble. 

The data concerning the source terms were derived from monitoring well and soil 
borings analysis. Critical data pertaining to  the contaminant inventory and 
concentrations were determined from monitoring data a t  the RWMC, and therefore 
the critical data category for the ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit's HPI fell within HPI Group 7. The potential for consumption of 
carbon tetrachloride in on-site wells drove the ranking. This contaminant scored 
because of i ts  toxicity and its solubility in water. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 

roblems that represent a secondary level of. concern from the potential public I: aza rd perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes potential contamination of organics in groundwater. The  
qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental de radation issues 

.-.. 

associated with it. The degradation issue was the contamination o 3 groundwater. ' 

Requlatow Aspea of the Rankinq Unit 

The RWMC is listed under the COCA as a Corrective Action Unit due to the release of 
hazardous constituents. A Corrective Action Work Plan has been submitted to EPA 
outlining the plans for alleviating and studying the problems. 

Current Status of the Rankinq Unit 

In March of 1988, the INEL informed the Survey that a 4-year action plan (1988- 
1991) for buried transuranic and organic wastes a t  the RWMC has been proposed. 
The plan included a long-term management action recommendation in 1990, with 
preparation of National Environmental Policy Act (NEPA) or Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) documentation 
being completed by 1993. This action plan represented a 5-year acceleration over 
the original program. The INEL Action Plan consisted of three major objectives: 

1. Minimize further water infiltration, thereby reducing migration of radioactiw 
and hazardous constituents from the RWMC. 

' 

2. Enhance environmental characterization activities to determine solirces, 
extent, and consequences of migration. 

3. Develop and demonstrate cost-effective long-term solutions 7-3 --XI-:? -;p 

eliminate further migration. 
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iNEL 
Air Impacts from ICPP Stacks 8. 

Description of Rankinq Unit 

The Main and FAST (Fluorinel Dissolution Process and Fuel Storage Facility) stacks a t  
ICPP are two of the major point sources of air contaminants a t  the INEL. 

The ranking unit addresses both nonradioactive and radioactive emissions. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was the atmospheric pathway. The 
potential exposure pathways analyzed in the modeling were the potential for 
inhalation of and direct contact with contaminants within the  plume and 
atmosphere and the potential for ingestion with respect to contaminants deposited 
on surface soils. Both on and off the site, exposures of concern were considered. 

The data concerning the source terms were derived from modeling pedormed by 
the INEL. The source term data were *Lawn from the  emission inventory and t h s  
INEL moaeling data sets provided; therefore, the critical data category fa: the 
ranking unix is "A". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI in Group 3. The potential for inhalation and 
ingestion of nitrogen oxides (NOx) from the Main stack based on SO-mile 
population, crop, meat, and milk production drove the ranking. This contaminant 
scored because of i t s  concentration from the stacks and its minimai potential for 
health effects. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental problems that are characterized as 
generally reaching receptors at  levels below those used in regulatory decisions. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was the potential visibility impacts a t  a 

. nearby Class I airshed. 

Requlatory Aspects of the Rankinq Unit 

There are no commitments at this time for this unit. It is not listed under the COCA 
since it is an active unit and the releases are within limits for attainment areas. 

Current Status of the Rankinq Unit 

In March of 1988, INEL informed the Survey that the ICPP has an on-going study of  
the stack reieases of toxic air pollutants and the various processes associated with 
pollutants. Poilutants being studied inciude the four elements listed. As part of this 
stud;!, thr  foilowing two documents, "A Surgey cf Atmospheric Release Points" and 

Baseline Leveis sf Toxic Non-Radioactive Substances a t  the ICPP (ENICO-1; -4)," 
were relevant. The qualitative and c;ilan::iative assessment of nonradioaciwe 

It - rrojec:iGns a i  Future ivonitorics ?iz.s:j; :'at.:!>,;-? 37)" 2nd "Determifrdtii';; ;.,' 

I 
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contaminants was assessed in the Safety Analysis Report and NEPA Oocumentation 
for each project. 

There are no EPA or State of Idaho standards for cadmium, mercury, fluoride, and 
boron. The emission rates of those elements were studied, as reported in the 
publications "A Survey of Atmos heric Release Points and Projection of Future 
Monitoring Needs (WIN-137)'' an 8 "Determination of Baseline Levels of Toxic Non- 
Radioactive Substances a t  the ICPP (ENICO-1136)." 

The ICPP is continuing with projections of future monitoring needs and the survey 
of atmospheric release points from all stacks a t  the ICPP including the main stack. 
All characterization work is scheduled for completion in FY 90. The FAST and NWCF 
VOG stacks were scheduled for completion in FY 88. 

INEL 
Potential for PCB Release from Transformers . 

Description of Rankinq Unit 

Leaking and weeping polychlorinated biphenyl (PC3) transformers a t  INEL 2ose a 
threat of contamination to soils and surface water due to the lack of spill ano ~ a k  
containment and of monitoring provisions. This presents a potential %r ari 
uncontained PCB release. 

How the Rankinq Unit was Modeled 

The potential transport pathways that were modeled were deposition from a i i  
transport to surface soils, and direct contact. 

The potential exposure pathways analyzed in the modeling were the potential for 
on- and off-site inhalation and ingestion. A group of large transformers located 
near a series of drainage ditches a t  Ar onne National Laboratory West (ANL-W) was 

facility. 

- L  

utilized as the worst-case scenario. T Fi ese ditches service a percolation pond a t  the 

The source term data were derived from the total PCB content in the transformers, 
based on some assumptions. Critical data pertaining to the contaminant inventory 
given were used to estimate source terms. Therefore, the critical data category for 
the ranking unit is "8". 

Results of the Risk-Based Modelinq 

The rankin unit resulted in an HPI in Group 3. The potential for inhalation and 

and persistence and the potential concentration within the transformers. Tnis HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. 

ingestion o 3 PCBs off-site drove the ranking. This unit scored because of PCB toxicity 

Cuaiifiers to the Risk-8ased Rankinq 
. _ .  This ranking uni t  includes overland rgnoif of contaminated soil. 

discussed in Section 1.7.5 of this report apply. 
TI:e ?:;.si:'::?r5 
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Requlatow Asoects of the Ranktnq Unit 

There are no outstanding commitments on this problem, but there are plans for 
removing all PCB transformers from INEL by the end of PI 89. The transformer of 
concern in the write-up was a t  ANL-W and will be removed by the end of May 1988. 

CurrentStatus of the Rankinq Unit 

In March of 1988, INEL informed the Survey that the potential leakage from PCB- 
containing transformers constituted a low-probability future problem. The 
problem was being addressed since all PCB transformers on the INEL were scheduled 
for replacement by the end of FY 89. 
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Kansas City Plant 
Kansas City, Missouri 



Kansas City 21ar?t 
Release of PCBs, Metals, and Organics 

to the Environment 

Description of Rankinq Unit 

Contamination of soils and sewer lines a t  Kansas Ci ty  Plant (KCP) with 
polychlorinated biphenyls (PCBs) has resulted in the release of PCBs to the off-site 
environment. In the 1960s and 1970s, spills from two heat transfer systems, which 
contained high concentrations of PCBs, directly contamicated the s-iom c,ewsrz; 
soils, and work locations in these areas. Any current releases of PCBs t~ off-sit.2 
surface water can be attributed primarily to past operations and practices. 
However, other organics and toxic metals are st i l i  being discharged on-site o 7 d  thus 
released to the off-site surface water. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was direct discharge to surface water. 

The exposure pathways analyzed included potentiai ccnsumption of  fish caug.-..: . .  i i i  
surface water, potential inhalation and ingestion o f  harh water, and po<s::trzi 
ingestion of surface water as drinking water. 

c- The surface water is not used for any purpose other than those stated above; 
& c* therefore other exposure scenarios were not considered. 

’ 

Measured concentrations of chromium VI, nickel, zinc compounds, benzene, and 
total toxic organics in KCP effluents, and the average discharge rate to the pubiiciy 
owned treatment works (POW) were used to calculate the quantities of these 

I constituents potentially bein released to the tiver. it was concluded that 

Therefore, total toxic organics were modeled as TCE. PCB has been measured in 
KCP’s effluent to the POTW. However, current data do not ailow assessment of m e  
effects the P O W  may have on PCBs in KCP‘s effluent to the POW. Therefore, the 
potential risk that PCBs in KCP’s discharges may pose was not analyzed. All other 
contaminants modeled were assumed to pass unmitigated through the POTW. The 
moderate number of assumptions made in modeling this ranking unit give i t  a 
critical data category of “6”. 

Results of the Risk-Based Modelinq 

The resulting score falls into HPI Group 4, driven by the toxicity of TCE (representing 
total toxic organics) potentially contaminating receptors within 50 miles of KCP. 
TCE ranked in this group because of the large quantity of total toxic organics which 
could be affecting receptors using the river water near1 50 miles from KCP. HPI 

HPI Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that present a tertiary level of concern from the 
potential public hazard perspective. However, PCB releases were not scored due to 
the inability to assess the effect on the POW. 

. .  

..!,I, 

trichloroethylene (TCE) is a sovent B representative of the organics used a t  KC?. 

’ . 

Group 4 reflects the distance of the receptor population r rom the ranking unit; this 

A-50 

I 
I 
(I 
8 
1 
I 
I 
I 
I 
I 



Qualifiers to the Risk-Based Rankinq 
- 4  This ranking unit involves organics in groundwater and surface water. I ne qualifier 

in Section 1.7.5 of this report applies. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was releases of contaminants to an 
adjacent stream. 

Requlatow Aspects of the Rankinq Unit 

Discharges to the P O W  occasionally exceed pretreatment guidelines for certain 
metals and organics. 

Current Status of the Rankinq Unit 

In March 1988, the KCP informed the Survey that, to prevent PCBs f7cm being 
discharged to the environment via the stormwater and sanitary sewers, sewe? ii;7es 
are being cleaned, repaired, rerouted, and relined. PCB-contaminated soil is  &so 
being removed. A detailea sewer mappin program will be undertaker, Ir, :S38 to 

scheduled for completion in January 1989, will precipitate metals, reduce 
chromium, and destroy anides, thereby achieving compliance with :he Metal 
Finishin Standards. In a 8 dition, administrative controls are being implemented to-' 

toxic organics discharges ave shown substantial reductions in 1986 and 1987. 

identify problem areas. A pretreatment 3 acility, currently being c o c : n r ~ c &  act! 

reduce t R e amount of or anics in wastewater discharges to acceptable levels. Total R 
Kansas City Plant 

Emissions of VOCs to the Atmosphere 

Description of Rankinq Unit 

It is estimated that approximately 240 tondyear of volatile organic compounds 
(VOCs) are being emitted to the atmosphere from a wide variet of operations a t  

over 500 exhaust systems. These emissions may be affecting populations in the 
vicinity of KCP, in addition to contributing to the ozone concentrations around 
Kansas City. 

How the Rankinq Unit was Modeled 

KCP. VOCs emitted to room air and to vents are exhausted to t i! e atmosphere by 

The transport pathway modeied was air. 

The exposure pathways modeled were potential in halation and potenxial ingation 
of crops and animals. 

Since the contaminants are volatile, exposure through ingestion of residential soli is 
not a pathway of concern. 

Acetone, methylene chloride, tetrachloroethylene, 1,1 1 -trichloro&hane, TCS, 
isopropyl alcohol, and trichlorotrifluoroethane (Freon 11 3) were used to model 
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potential contamination from VOC emissions. Since no monitoring data iirs 
available to determine the actuai quantit'j released, the quantity of each joi\/eilT 
released was estimated from the known quantity purchased in cne year, eac3 
solvent's relative tendency to evaporate, and the total quantity o f  solvents hauiecr 
away that year for disposal. Almost all other parameters aescribing the iocatior! 
and rate of release were assumed. Therefore, the critical data category is "C". 

Results of the Risk-Based Modelinq 

The resuiting score in HPI Group 6 is driven by the combination of mexnyii.t,c 
chloride's high estimated quantity of emissions, its toxicity by innaiation, and - k c '  
fairly large, relatively close-in potential receptor population. This HPI Group, as 
expiained in Section 1.7.4 of this report, would place this ranking unit wi'+ those 
environmental problems that represent a secondary level of concern frzm the 
potential public hazard persp'ective. 

Current Status of the Rankinq Unit 

In March 1988, the KCP informed the Survey that i t  is involved in a C ~ K ~ C L I R ~  
program to minimize sources of VOCs including more efficient usage oi decjieGseZ 
and reduaions in the amount and toxicity of degreasing fltiids. Decreasw ~ s a r j s  ci 
chlorinatea hydrocarbon solvents, and alternate cieanina metkcds Z G ' : . ~  
substantially reduced emissions. Alternate cleaning and coiiectim merko& k3v2, 

'.f .** . however, increased solvent wastes. 

. .  . 

Kansas City Plant 
Underground Tank Farm 

Description of Rankinq Unit 

During 1943 and 1944, an underground tank farm of 28 steel and concrete tanks 
was constructed to store liquid products a t  the KCP, including gasoline, kerosene, 
diesel fuel, No. 6 fuel oil, lubricants, coolants, and solvents. Althou h a t  the lime cf 

Resource Conservation and Recovery Act (RCRA) Closure in 1987, inspections 
revealed that they may have leaked while they were in service. Furthermore, RCRA 
monitoring in 1982 revealed parts-per-million levels of TCE, methylene chloride, 
and l,l,l-trichloroethane in the groundwater. 

the Environmental Survey the tanks had been abandoned an % scheduied for 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways analyzed included potential consumption of fish caught in 
surface water, potential inhalation and ingestion of bath water, and potential 
ingestion of surface water as drinking water. 

Evidence indicates that no other use of groundwater-fed surface water within 50 
miles of KCP occurs, so other exposure scenarios were not modeled. Direcr use o f  
contaminated groundwater IS not a concern since groundwater is not IiC,eC, fr,r 
drinking in i h e  vicinity of KC? 
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Known plume dimensions and groundwater concentrations of TCE, methyiene 
chloride, l, l , l-tr ichloroethane, perchloroethylene (PCE), i 1 - and 1 , 2 -  
dichloroethylene, benzene, and toluene were used to represent t h e  scurce of 
contamination. Thus the critical data category for this ranking unit is  "8". 

Results of the Risk-Based Modeiinq 

This ranking unit scored in HPI Group 0 for 1,l-dichloroethylene, driven by the iarge 
distance to the potential drinking water receptors. This HPI Group, as explained In 
Section 1.7.4 of this report, would place the tank farm with those environmentai 
problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves organics in groundwater and surface water. The third 
qualifier in Section 1.7.5 of this report applies. - 

Requiatory Aspects of the Rankincr Unit 

The tank farm requires remediation under a RCRA Closure Plan. 

Current Status of the Rankinq Unit 

In March 1988, the KCP informed the Survey that the tanks, p ~ p ~ r i g ,  and 
contaminated soil have been removed and the area has been backfilled with clean 
soil. The site reported that groundwater treatment by ultraviolet light and ozone 
gas is in the start-up phase and the system should become fuily operational in the 
spring of 1988. 

Kansas City Plant 
Southeast Parking Lot 

Description of Rankinq Unit ..! 

Unknown uantities of construction debris and plating wastes may have been 

Parking Lot. It IS possible that waste chemicals, such as potassium permanyariate 
and solvents, aiso were disposed of in this area. Although manganese lwei5 are 
unexpectedly hlgh throughout the KCP, elevated manganese levels in shallow wells 
a t  the Southwest Parking Lot suggest that an unconfirmed burial site may be 
present ana that chemical disposals may have occurred there. Both arsenic and 
VOCs have been found in groundwater in this area. 

How the Rankinq Unit was Modeled 

disposed o 4 between 1962 and 1966 in an area now covered by the Scutkuast 

The transport pathway that was modeled was groundwater to sukace water. 

The exposure pathways anlayted included potential consumption of fish caught in 
surface water, potential inhalation and ingestion o f  bath water, and Potential 
ingestion of surface water as drinking water. 

Evidence indicates that no other use of groundwater-fed surface water occurs 
within 50 miles downstream of KCP. Exposure through direct use of contaminated 
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groundwater is not a concern as groundwater is not used for drinking in the vicinity 
of KCP. 

t Assumed plume dimensions and known groundwater concentrations J Y  
manganese, 1,2-dichloroethylene, methylene chloride, and trichloroethylens wsre 
used to model this ranking unit. The critical data category thus is "C".  

I 
R 

Results of the Risk-Based Modelinq 

An HPI in Group 0 for ingestion of drinking water potentially cmtamrr,axee: WIG: 
methylene chloride resulted. This low score is driven by the large drstance to xns 
potential drinkin water receptors. This HPI Croup, as explained in Section 1.7 4 of 
this report, woul 3 place this ranking unit with those environmental proble 7s that 
are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq - 

This ranking unit involves organics in groundwater and surface water. The q d i i i e r  
in Section 1.7.5 of this report applies. 

Currenr  Starus of t h s  aankinq Unit 

In March 1988, theKCP informed the Survey thar foliowing the on-si~e v : ~ ;  2 :  -E? 
Survey team, a monitoring well was installed in this area and soil gas sampling was 
performed, as part of the AL Environmental Restoration Program. The site reponec 
that sampling results have detected no contamination. In addition, the KC? nis 
retained a consultant to investigate potential manganese contamination and i ts  
source. 

I 
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Kansas City Plant 
Nofiheast Area 

Description of Rankinq Unit 

This site, which includes lagoons and a t  least one trench, formerly served as an 
occasional disposal area for unknown but probably small quantities of dilute waste 
acids and caustics, drainwater collected from sumps (some of which contained PCB- 
contaminated soil), and possibly some waste oil sludge. Aerial photographs indicate 
that a t  least three ponds existed in this area during the late 1950s and possibly the 
early 1960s. The practice of dumping wastes was discontinued in the i97Cs. 
Monitoring indicates that the groundwater under the Northeast Area i s  
contaminated with organics, but the data do not definitively point to the possi~lc 
source(s) of this contamination. 

H o w  the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways analyzed included potential consumption of fish caught in 
surface water, potential inhalation and ingestion of bath water, and potential 
ingestion of surface water as drinking water. 
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Evidence indicates that no other use of groundwater-fed surface water occurs 
within 50 miles downgradient of KCP. Exposure through direct use of contaminated 
groundwater IS not a concern, since the groundwater in this area is not used for 
drinking. 

Partially-known plume dimensions and measured average well concentrations for 
TCE, 1,2-dichIoroethylene, 1,2-dichIoroethane, vinyl chloride, and chloroform were 
used to model groundwater contamination. The critical data category for the 
Northeast Area ranking unit is a "8". 

Results of the Risk-Based Modelinq 

Vinyl chloride scored in HPI Group 3, based on its toxicity and the small number of 
people using surface water within 50 miles of KCP. This HPI Group, as expiained in 
Section 1.7.4 of this report, indicates that the level of vinyl chioride that potentially 
may reach the drinking water is projected to be below levels used in regulatory 
decisions. 

Qualifiers to the Risk-8ased Rankinq 

This ranking unit models organics in groundwater and surface water. T h e  qualifiers 
discussed in Section 1.7.5 of this report appiy. 

Requlatory Aspects of the Rankinq Unit 
.., 

Remediation of the Northeast Area is required as part of a RCRA closure. 
.". 

Current Status of the Rankincl Unit 

In March 1988, the KCP informed the Survey that characterization of the 
contaminant plume is being performed and remedial actions are planned for fiscal 
year (FY) 1989. 

Kansas City Plant 
Old Railroad Dock 

Description of Rankinq Unit 

A solvent-recovery still once operated on the old railroad dock a t  the KCP, located 
inside the main building near the northern end of Building 57. The dock now serves 
as a storage area, but numerous spills are believed to have occurred a t  this location, 
as the underlying soils contain relatively high concentrations o f  organic solvents. 
Although the area has been covered with concrete, a plume of groundwater 
contaminated with organic solvents is migrating in a southerly direction. 

/ How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

T h e  exposure pathways analyzed included potential consumption of fish caught in 
surface water, potential inhalation and ingestion of bath water, and potential 
ingestion of surface water as drinking water. 
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Evidence indicates that no other uses cf groundwater-fed surface water OCCL;: 
within 50 miles downgradient of KCP. Exposure by direct use of potsctiaiiy 
contaminated groundwater is not a concern, as groundwater in this area is not ilsed 
for drinking. 

The amounts of solvents which potentially may reach the surface water body were 
calculated using known plume dimensions and groundwater concentrations tot 
TC E, 1,2 -d i c h Io ro e t  h y 1 en e, v i  n y l ch io rid e, to  I u e n e, bent en e, e:h y i be n z e n e , 
methyiene chloride, 1,l-dichloroethylene, 1,1,1 -trichloroethane, and PCE. T h e  
critical data are in category "8" for this ranking unit. 

Results of the Risk-Based Modelinq 

The resulting HPI ranked in Group 2 for vinyl chloride. The population comuming 
surface water within 50 miles of KCP and the toxicity of vinyl chloride w e e  t h e  
driving forces. A score in HPI Group 2, as explained in Section 1.7-.4 of this repor'c, 
indicates that the levels of vinyl cnioride that potentially may reach rhe drinking 
water are projected to be below levels used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 
. . .. 

This ranking unit invoives organics in groundwater and surfacg water. Tne qka:;ris: 
in Section 1.7.5 of this report appiies. 

Current Status of the Rankinq Unit 

In March 1988, KCP informed the Survey that characterization of the contaminant 
plume is being performed and remedial actions are scheduled to begin in FY 1988. 

Kansas City Plant 
Underground Storage Tanks 

Description of Rankinq Unit 

Fourteen inactive underground storage tanks (USTs) containing waste and fuel oils, 
kerosene, diesel fuel, and asoline, are scattered throughout KCP. These tanks 

relatively hi h concentrations of PCBs in one soil boring indicate that the tank 

potential sources of fuel and waste oil contamination to the underlying aquifer. 
This ranking unit does not include the tanks discussed in the Underground Tank 
Farm ranking unit. Current evidence does not suggest that groundwater 
contamination from any of these tanks has occurred. 

could have leaked during t 8 eir active lives between 1943 and 1985. In'aduition, 

nearby may % ave leaked PCB-containing oil into the soil. Five active USTs also are 

How the Rankinq Unit was Modeled 

The transport scenarios included migration to the underlying aquifer ana then to a 
surface water body. 

The exposure scenario modeled includes the potential for ingestion of fish and of 
water drawn from the river. 
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No other uses of the surface water within 50 miles downstream of KCP are known. 
Exposure through direct use of the groundwater in the vicinity of KCP is not a 
concern, as the groundwater is not used for drinking. 

The standard release scenario for underground tanks described in Section I .7.7 of 
this report was used. These standardized assumptions put the critical data for this 
ranking unit in category "6". 

Results of the Risk-8ased Modelinq 

Potential contamination of the municipal water supply within 50 miles of KCP is the 
driving force behind the resulting HPI. Of the possible contaminants considered, 
only two, gasoline and kerosene, would be expected to readily migrate to the 
groundwater. This mobility led to a score in HPI Group 2 for gasoline. As explained 
in Section 1.7.4 of this report, this HPI Group indicates that the level of gasoline 
potentially reaching the drinking water is projected to be below levels used in 
regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking uni1 scores for fuel in groundwater, and involves arganics in 
groundwater and surface water. Therefore the second and third qualifiers in 
Section 1.7.5 of this report apply. As mentioned eariier, this ranking unit was 
modeled using the standard leaking UST assumptions discussed in Section 1.7.7 of 
this report. 

Current Status of the Rankinta Unit 

In March 1988, the KCP informed the Survey that tank inte rity testing has been' 

replaced. KCP is currently developing a program to replace tanks, with removal 
scheduled to begin in November 1988. In addition, the KCP plans to develop a 
comprehensive management program for USTr in the future. 

conducted and soil borings have been taken to determine w 9, ich tanks need to be 

Kansas City Plant 
Elevated Levels of Arsenic in Groundwater 

Description of Rankinq Unit 

Elevated levels of arsenic, which are not associated with plating wastes or 
machining operations, have been found sporadically in the groundwater a t  KCP. 
Levels of arsenic in some wells exceed the drinking water standards of 0.05 rng/L. 
The source(s) of the elevated levels remain(s) unknown and cannot be traced to any 
KCP operations. The elevated levels may be natural or due to nearby use of 
agricultural chemicals. 

How the Rankinq Unit was Modeled 

The transport scenario modeled was groundwater to surface water. 

The exposure scenarios analyzed inciude the pctential for ingestion of surface 
water, and the potential for ingestion of fish caught in surface water. 

I 
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There is no reported use of surface water for recreationai activities; therefore; this 
exposure scenario was not analyzed. There is no use of groundwater in the viciniq 
of KCP for domestic purposes. 

For purposes of modeling only, an arsenic plume near KCP’s South iagoca w a s  
assumed to be the source of arsenic. .The many assumptions thus required put t h e  
critical data for this ranking unit in category “C“. 

Results of the Risk-Based Modelinq 

The score resultin9 from this assumed source fails into HPI Group 0. The S C G E  was 
driven by arsenics tendency to adhere to the soil, thus reducing its mooiiity in 
groundwater, coupled with the small population drinking the suriace wa. ?r. T h e  
HPI value for arsenic is based on current Environmental Protection Agent:! (EPA) 
cancer potency factors. These factors are currently under review and EFA has 
proposed that they are overly conservative. However, for modeling purposes, these 
values have been and will be used until €PA provides new values. This HPI GrGuF;, 3s 
explained in Section 1.7.4 of this report, would place this ranking unit with tnoss 
environmental problems that are not projected to reach receptors. 

Current Status of the Rankinq Unit 

In March 1988, KCP informed the Survey .rha :nanitmin5 of the ~ I G L I ? C ~ - J Z - ; Z :  G,’ 
arsenic is  continuing and that recent data indicate that the arsenic is no1 .TiicyaTinq 
In addition, the site reported that a consultant has been hired to investisaxe arsenic 
species present, and to determine if the presence of arsenic is natural or man-maae. 

Kansas City Plant 
PCBs in Subsurface Soils 

Description of Rankinq Unit 

Both former heat exchange systems a t  KCP, located outside Departments 25 and 27, 
contained Therminol FR-1, a PCB-containing heat transfer fluid. Spilis from 
expansion tanks and leaks from failures of expansion joints, pumps, and pipicg have 
released PCBs to  the soils around both systems. Another source o f  PC3 
contamination of soils a t  KCP was an underground steel tank installed in 1943, 
which contained PCB-contaminated waste oil. This 1,000-gallon tank was removed 
in 1985, but evidence suggests that it may have leaked during i ts  active iife. T h e  
surface soils surrounding these sources have either been removed or paved over. 

How the Rankinq Unit was Modeled 

The transport scenario modeled is migration to the groundwater and then to  
surface water. 

.- 

The exposure scenario is the potential for ingestion of fish and drinking water. 

Exposure through direct ingestion of the PCB-contaminated groundwater is not a 
concern, since roundwater in the area is not ussd for drinking. Other uses of the 
surface water % ody within 50 miles of KCP are not known to occur, so other 
exposure scenarios were not considered. 
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The highest measured groundwater concentration of PCBs was assumed to  
represent the concentration throughout the ran king unit. The critical data category 
is “B“. 

Results of the Risk-Based Modelinq 

This assumption yielded a score in HPI Group 0. The low HPI is due to the affinity 
PCBs have for the soil, which inhibits their migration to and through groundwater. 
The consumption of both fish and water frbm the surface water body contributed 
to this HPI. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores based on oil in groundwater. It also models an organic in 
groundwater and surface water. The qualifiers discussed in Section 1.7.5 of this 
report apply. 

Current Status of the Rankinq Unit 

~n March 1988, KCP informed the Survey ti:.3t the heat exchanger system have been 
repiacea with non-PCB systems. A ~ ~ , T c : ~ c T  ‘ca ranove ana tres:~ or d i spose  of 
contaminated soil around D26 and 027 is scheduled for late FY 1988. 

Kansas City Plant 
Classified Burial Trenches 

Description of Rankinq Unit 

In the late 1950s and early 1960s, material used in the machining and inspection of 
depleted uranium was buried in three unlined earthen trenches. The trenches have 
been capped since 1957. The wastes were exhumed, and the trench area re-capped 
in 1984. The wastes were subsequently determined to be hazardous. However, the 
virgin soil beneath the exhumed trenches was not found to be hazardous, although 
total lead concentrations ranged as high as 400 ppm. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways analyzed included potential consumption of fish caught in 
surface water, potential inhalation and ingestion of bath water, and potential 
ingestion of surface water as drinking water. 

Evidence indicates that no other use of groundwater-fed surface water occurs 
within 50 miles downstream of KCP, and that groundwater in the vicinity c;f KCP is 
not used for drinking. 

As no information regarding the actual contents of the exhumed trenches was 
available a t  the time of analysis, the combined voiume of the three trenches was 
assumed to have been-contaminated with 400 ppm lead, based on the maximum 
lead concentration detected in the virgin soil remaining below. No information was 
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available pertaining to the composition of the trench cap; therefore, the -I trencne.5 
were assumed for modeling purposes not to be or have been capped. I ne rnaz.y 

critical data for this ranking unit in category "C". 

Results of the Risk-Based Modelinq 

The resulting score for lead from ingestion of potentially contaminated drinking 
water and fish is in HPI Group 0. The low HPI reflects - lead's tendency to adsorb ta 
the soils and thus to not migrate to groundwater. I bus this analysis i c a i c ~ ~ a  :?z, 
despite the high soil concentrations, the lead under these trenches is not 7rojer;ied 
to impact the receptors. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this ranking unit with those environmental problems that  :re not 
projected to reach receptors. 

Current Status of the Rankinq Unit 

In March of 1988, the KCP informed the Survey that annual monitoring for ieaci i-1. 
wells near the trench area will be performed to ensure that lead is not leac;?ir;-, 
from the area. Solvent-contaminated soiis are being characterized af i i -  z<.f- 
scheauied for removal in FY 1991. 

assumptions necessary to develop an inventory O? potential Contaminants 3 : -  IOCS ice 

Kansas City Plant 
Inadequate Protection of Waste 

Management Facilities Against Floods 

Description of Rankinq Unit 

Hazardous wastes (including PCB wastes) generated a t  the KCP are stored on-site 
for later off-site disposal in a manner which is not in compliance with either K R A  or 
the Toxic Substances Control Act (TSCA). The storage methods include beiow-grade, 
open-topped concrete tanks; large concrete tanks aged 15 to 44 years; uncovered 
concrete lots and curbed pads; and unanchored steel USTs. The wastes stored 
include such hazardous constituents as PCBr, 1,1,1 -trichloroethane, acetone, TCE, 
PCE, waste oil (modeled as motor oil), diesel fuel, dimethyiformamide, lead, and 
sodium hydroxide. In the event of a 70-year or more flood a t  KCP, waste 
management facilities (and subsequently, waste storage containers) could be 
damaged, possibly causing the widespread release of hazardous substances zo the 
environment. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled is direct discharge of surface water. 

The exposure pathways analyzed include the potential for ingestion of surface 
water, the potential for bathing with surface water, and the potential for ingestion 
of fish caught in surface waters. 

There is no reported recreational use of surface water; therefore, this exposure 
scenario was not analyzed. 

A catastrophic release of the wastes was modeied. Since nothing can be known 
about the actual releases that would occur in a flood, the types and quantir!es of 
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wastes released were assumed based on known waste types and quantities usually 
stored within the 70-year floodplain a t  KCP. These major assumptions place the 
critical data for this ranking unit in category "C". 

Results of the Risk-Based Modelinq 

For the potential for ingestion of surface water, 1,1,1 -trichloroethane resulted in a 
score in HPI Group 4. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this rankin unit with those environmental problems that present a' 

this ranking unit reflects the large inventory of l,l,I-trichioroethane that was 
modeled. 

tertiary level of concern 4 rom the potential public hazard perspective. The score for 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves organics in surface water. The third qualifier in Section 
1.7.5 of this report applies. 

Current Status of the Rankinq Unit 

In March 1988, the KCP informed the Survey that funds have been requested for a 
project to protect against a 100-year flood. Funding for this project, however, will 
have to be a cooperative effort since the Internal Revenue Service (IRS) and other 
Government Services Administration (GSA) facilities are located with KCP in a 
Federal Complex. If the project does not e t  funded, KCP has a contingency plan to 
construct floodwells and gates around six 7l atardous waste storage areas. 

I 
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Lawrence Livermore National Laboratory - 
Livermore, California 
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Lawrence Livermore 
Gasoiine SFiii a t  Building 403 

Description of Rankinq Unit 

In 1979, the Lawrence Livermore Nationai Laboratory (LLNL) discovered through 
inventory reconciliation that approximately 17,000 gallons of gasoline leaked from 
underground storage tanks (USTs) near Building 403 a t  the LLNL Main Site. Gasoline 
has subsequently been identified in the groundwater. The dimensions of the plume 
are well-documented. Migration IS minimal due to the low hydraulic gradient in the 
area. Contaminatea groundwater may eventuaily reach populations a t  receptor 
lo cat ions. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potefitiai inhalation and ingestion of 
bath water, and potential ingestion of groundwater. 

Because this is an underground spiil, surface soli transport scenarios were not 
adaressed. There is no reportcc agiicstwral production in the area, so exposure 
through consumption of conramnazea trap and m a r  was not addressed. I 

:II 
-I 

Groundwater concentrations were used to back-calculate the inventories o f  
benzene, toluene, and xylene. Because of this back-calcuiation, the critical data 
category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

This ranking unit yielded an HPI in Group 5. This value was driven by the potential 
for ingestion of gasoline in the area. The score for this ranking unit is due in part to  
the toxicity of gasoline as well as the proximity to the receptor location. This HP! 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that present a tertiary level of concern from the 
potential public hazard perspective. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit scores for gasoline in graunuwater. It also models an organic in 
groundwater. The qualifiers discussea in Section 1.7.5 of this report apply. 

I nteq ration Phase Con cerc s 

I 
I '  

This ranking .unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Rankinc; Llzi-t 

In March 1988, the DOE San Francisco Office (SAN) informed the Survey that LLNL is 
complying with regulatory requirements from both State and Federal re ulatory 
agencies. A California Regional Wzteer auality Control Board (RWQC8 s Order 
requires groundwater remediation of tfig site. The fast issue is the listing of the site 
to the National Priorities List (NPL). T h e  Environmental Protection Agency (EPA) is 
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ncw the regulatory lead for the remedial project and a transition from the State :G 
EPA is underway. The formal agreement IS being negotiated in a Section 120 
Interagency Agreement. The current RWQCB clean-up schedule is being revised ta 
reflect the new Comprehensive Environmentai Response, Compensatior,, ;nu 
Liability AcVSuperfund Amendment and Reaurhorization Act (CERCiAISA8A) 
req u I remen ts. 

LLNL has been meeting a strict schedule of interim RWQCB deadlines for over two 
years. 

Current Status of the Rankinq Unit 

In March 1988, SAN informed the Survey that the 'Gasoline Spill a t  BuildinL 403' is 
scheduled for a pilot test to dewater the soil and perform venting in late 1%;;. The 
final Remedial Investigation/Feasibility Study (RI/FS) is scheduled to be compieted by 
March 1990. 

Lawrence Livermore 
Groundwater Contamination in Southeast Corner 

Description of Rankinq Unit 

LLNL has identified several volatile organic compounds (VCCs) in the grouncwater 
in the southeastern corner of LLNL. VOCs were found in the vicinity of Buiidings 
518,612, and 514. These buildin s are potentiai sources for the contamination. The 

westerly direction. Because of this flow, receptor locations west of LLNL have the 
potential to be exposed through contaminated groundwater. 

groundwater in the area initial P y moves in a southerly direction, and then in a 

How the Rankinq Unit was Modeled 

3 "' 
The transport pathway that was modeled was groundwater. P 

The exposure pathways analyzed included potential inhalation and ingestion of 
bath water, and potential ingestion of groundwater. 

Since there IS no clear source term for this ranking unit, only the groundwater 
pathway was modeled. There is no reported agricultural production in the area, so 
exposure through consumption of contaminated crops ana meat was not 
addressed. 

Inventories were back-calcu la ted from known g rou n d wa ter con ta  m i n a t  i on , 
Because of this back-calculation, the critical data category for this ranking unit is 
"8.. 

Results of the Risk-Based Modelinq 

This ranking unit's HPI fell into Group 7. This value was driven by the potentiai for 
consumption of carbon tetrachloride-contaiinated drinking water. The large 
inventory was a major factor in obtaining this value. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential public 
hazard perspective. 
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Qualifiers to the Risk-Based Ran kinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Reaulatory Aspects of the Rankinq Unit 

In March 1988, SAN informed the Surve that LLNL is complying with regulatory 

RWQCB Order requires groundwater remediation of the site. The last issue is the 
listing of the site to the NPL. The €PA is now the regulatory lead for the remedial 
project and a transition from the State to €PA is underway. The formal agreement 
is being negotiated in a Section 120 Interagency Agreement. The current RWQCB 
clean-up schedule is being revised to reflect the new CERCLA/SARA requirements. 

LLNL has been meeting a strict schedule of interim RWQCB deadlines for over two 
years. A Record of Decision (ROO) is expected in August 1990. 

requirements from both State and Fe J era1 regulatory agencies. A California 

Lawrence Livermore 
Groundwater Contamination from Taxi Strip and Old Salvage Yard 

Description of Rankinq Unit 

Leaching from spills, dischar es, and surface impoundments has caused 

these areas have been removed, but there is st i l l  some residual contamination. 
Several organics and tritium were found in the groundwater in this area. This 
plume has the potential to migrate westward and expose receptors to these 
con ta  m i n ants. 

groundwater contamination in t R e taxi strip and old salvage yard area. Soils from. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways that were analyzed were potential in halation and ingestion 
of bath water, and potential ingestion of groundwater. 

Because soils from the area were removed, surface soil transport scenarios were not 
considered. There is no reported agricultural production in the area, so exposure 
through ingestion of contaminated crops and meat was not addressed. 

The inventories were back-calculated from groundwater concentrations. The 
source-term area was developed from the volume of soil removed and the depth of 
removal. Because of the back-calculation, the critical data category for this ranking 
unit IS "6". 

I 
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Resultsof the Risk-Based Modelinq 

This ranking unit resulted in an HPI which fell into Group 5. This vaiue was dri/fen by 
the potential for ingestion of 1,l -dichloroethyiene-contaminated drinkins w~i2 . r  in 
the area. This ranking is  due in part to :he inventory present and the proximity t G  
the potential receptor locations. This HPI Group, as explained in Section 1.7.4 of 
this report, would place this ranking unit with those environmental problems that 
present a tertiary level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-8ased Rankinq 

This ranking unit models organics in groundwater., The qualifiers disclissed in 
Section 1.7.5 of this report apply. 

In teq ration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Ran kinq Unit 

In March 1988, SAN informed .the Survey that t i X L  is compiying wi th  ir~c;a?a:].; 
A Ca!i.i5f;7'- . . . C  

-,..a '-.RWQCB Order requires groundwater remediation of the site. The last issue is -in@ 
.:: listing of the site to the NPL. The EPA is now the regulatory lead for the remedial 

project and a transition from the State to €PA is undeway. The formal agreement 
is being negotiated in a Section 120 interagency Agreement. The current RWQCB 
clean-up schedule is being revised to reflect the new CERC WSARA requirements. 

..::-LLNL ,- has been meeting a strict schedule of interim RWQCB. deadlines for over two 
-:.years. . '. A ROD is expected in August 1990. 

requirements f rom both State and Federal regutatory agencies. 

- 1  

. ., 
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. , _, . Lawrence Live rmore 

Groundwater Contamination a t  Southwest Area 

Description of Ran kinq Unit 

A plume of VOCs is moving off the site from the southwestern corner of the LLNL 
property toward a residential development. Nine VOCs, from an undetermined 
source, were found in groundwater samples of the area. The migration of these 
chemicals have the potential to affect populations in the nearby area. 

How the Rankins Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways that were analyzed were potential inhalation and ingestion 
of bath water, and potential ingestion of groundwater. 

Since there is no clear source term for this ranking unit, but there is measured 
groundwater contamination, only the groundwater pathway was considered. 
There is no reported agricultural production in the area; therefore, exposure 
through contaminated crops and meat was not addressed. 
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Contaminant inventories and fluxes were developed from isopleths and measured 
concentrations for this ranking unit. The volume of the plume was determined 
from depth-of-well data and well maps. Because the inventories and reiease rates 
were developed from isopleths, the critical data category for this ranking unit is 
', B I' . 
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Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI in Group 5. This value was driven by the 
potential for ingestion of tetrachloroethylene-contaminated drinking water in the 
area. This moderate value is due in part to the large invent0 estimated a t  the 

explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that present a tertiary ievel of concern from the public 
hazard perspective. 

ranking unit and,the proximity to the potential receptors. T x i s  HPI Group, as 

Qualifiers to the Risk-Based Rankinq 

This ranking unit modeis organics in groundwater. The qualifiers in Section 1.7.5 of 
this report apply. 

In teq ra tion Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Rankinq Unit 
I 

, 

. 

In March 1988, SAN informed the Surve that LLNL is complying with regulatory 

RWQCB Order requires groundwater remediation of the site. The last issue is the 
listing of the site to the NPL. The EPA is now the reguiatory lead for the remedial 
project and a transition from the State to €PA IS underway. The formal agreement 
IS being negotiated in a Section 120 interagency Agreement. The current RWQCB 
clean-up schedule is being revised to reflect the new CERCLA/SARA requirements. 

LLNL has been meeting a strict schedule of interim RWQCB deadlines for over two 
years. A ROD is expected in August 1990. 

requirements from both State and Fe cr era1 regulatory agencies. A California 

Lawrence Livermore 
Groundwater Contamination from East Traffic Circle Landfill 

Description of Rankinq Unit 

Groundwater in the area of the former east traffic circle landfill is contaminated 
with a number of VOCs. The lar;afill was excavated in 1984 and 1985. No post- 
cleanup soil analyses were performed to assess the effectiveness of the exhumation. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 
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The exposure pathways analyzed included potential inhalation and ingestion of 
bath water, and potential ingestion of groundwater. 

Because the landfill was excavated, surface soil transport scenarios were not 
considered. The exposure scenario of the potential for ingestion of contaminated 
crops and meat was not modeled, because there is no reported agriclriturai 
production in the area. 

The inventories for the contaminants were back-calculated from measured 
groundwater concentrations and plume dimensions estimatea f m m  mcnitorir,< 
well locations. 8ecause of this back-calculation, the criticai data category for this 
ranking unit is "8". 

Results of the Risk-8ased Modelinq 

This ranking unit produced an HPI in Group 5. This value wasdriven-by the potential 
for the ingestion of tetrachloroethylene-contaminated drinking water in the area. 
This ranking is due in part to the inventory present and the proximity to the 
potential receptor location. This HPI Group, as explained in Secion 1.7.4 of this 
report, would place this ranking unit with those environmental problems. that 
present a ienrary level of concern from the pctentjai public hazard perspective. 

Quaiifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

: This ranking unit was identified as having environmental degradation issues .L: associated with it. The degradation issue was groundwater contamination. 

Requlatow Aspects of  the Rankinq Unit 

In March 1988, SAN informed. the Surve that LLNL is complying with regulatory 

RWQCB Order requires.groundwater remediation of the site. The last issue is the 
listing of the site to the NPL. The €PA is now the regulatory lead for the remedial 
project and a transition from the State to €PA is undeway. The formal agreement 
is being negotiated in a Section 120 Interagency Agreement. The current RWQG 
clean-up schedule is being revised to reflect the new CERCWSARA requirements. 

LLNL has been meeting a strict schedule of interim RWQCB deadlines for over two 
years. A ROD is expected in August 1990. 

requirements from both State and Fe Cr era1 regulatory agencies. A California 

Lawrence Livermore 
Integrity of Sanitary Sewer System 

Description of Rankinq Unit 

t 

,- 

m a .  

The integrity of the sanitary sewer system shared by Sandia National Laboratory a t  
Livermore/Lawrence Livermore National Laboratory (SNLULLNL) is suspect. Cracks in 
the sewer lines from seismic activity, acid releases, or construction may be releasing 
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radionuclides, heavy metals, toxic organics, and fecai coliforms to the groundwater. 
Groundwater receptors downgradient of SNLULLNL potentially may be exposed to 
these con ta m i n a nts. 

.I . .  

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential inhalation and ingestion of 
bath water, and potential ingestion of groundwater. 

Since the contaminants are released underground, surface soil transport scenarios 
were not addressed. The roundwater a t  SNLULLNL reportedly does not reach any 
surface water; therefore t R e groundwater to surface water transport scenario was 
not considered. There is no reported agricultural production in the area; therefore 
exposure through consumption of contaminated crops and- meat was not 
addressed. 

The area of this ranking unit is assumed to be the area of SNLULLNL since the leaks 
in the system are assumed to be uniformly distributed throughout the system. This 
ranking unit is an analysis of a sanitary sewer system shared by LLNL and SNLL. 
Therefore a separate ranking unit dealing with %lis system is not included in the 
SNLL narratives. Because the area of :he contamination is unknown, t h e  critical 
data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

This ranking unit's HPI fell into Group 0 for tritium. This value was driven by the 
potential for ingestion of tritium-contaminated drinking water in the area. This 
ranking is due to the relatively short half-life of tritium (1 2.4 years) and the distance 
to the potential receptor locations. This HPI Group, as explained in Section 1.7.4 of 
this report, would place this ranking unit with those environmental problems that 
are not projected to reach receptors. 

Requlatory Aspects of the Rankinq Unit 

In March 1988, SAN informed the Survey that the 'integrity of Sanitary Sewer 
System' is covered under the National Pollutant Discharge Elimination System 
(NPDES) permit. 

Lawrence Liver more 
Potential Releases of PCB from Transformers and Capacitors 

Description of Rankinq Unit 

Several polychlorinated biphenyl (PCB) transformers a t  LLNL have leaks or are in 
poor condition and have the potentiai to leak. These factors contribute to the risk 
of a release of PCBs to surface soils. A worst-case scenario for this ranking unit 
would involve transformer 342 a t  Building 381 in a catastrophic release, which 
would release PCBs to surface soils. 
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How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure scenarios included polential inhalation and ingestion of bath water, 
and potential ingestion of groundwater. 

Other transport scenarios were not considered because the concern.was for a iiquid 
release to the groundwater from surface soils. Because there is no reported 
agricultural production in the area, exposure through consumption or' 
contaminated crops and meat was not addressed. 

The inventory was calculated based on the concentration of PCBs i n - t h e  
transformer. Because a significant number of assumptions were made, incluciing an 
assumed catastrophic release, the critical data category for this ranking unit is "C". 

Resuits of the Risk-Based Modelinq 

This ranking unit's HPI fell into Group 0. This value was driven by the potential for 
ingestion of PCB-contaminated drinking water in the neigh boring area. This !ow 
ranking is due to the high affinity PC2s have for the soil. This HPI Group, 2s 
explained in Section 1.7.4 of this report, wouid place this ianking unit with t j l~sz  
environmental problems that are not projected to reach rectptors. 

- 

. , . 

',. '- Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for PCBs in groundwater. The qualifiers discussed in Section 
1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

In March 1988, SAN informed the Survey that a Toxic Substances Controi Act (TSCA) 
settlement agreement requires the removal of PCB transformers from the site. This 
agreement will be completed by November 1988. 

% 
,v 

Law re n ce Live rmo re 
Site 300 - HE Process Wastewater Lagoons 

Description of Rankinq Unit 

The lack of completed closures of eight high explosive (HE) process wastewater 
lagoons a t  Site 300 has the potential to result in groundwater contamination. The 
lagoons were constructed between the late 1950s and mid 1960s, with an average 
life of 2s years. Receptors may potentially receive contaminated groundwater in 
the future. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The 2xpijstirs Pathways analyzed inciLjdea jmtmtial inhalation and ingestion of 
bath water, potential ingestion of groundwat2r, and potential consumptjac c.i 
crops and iivestock watered with groundwater. 
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Air and surface so11 transport scenarios were not modeled because there is no 
vehicular traffic in the area and there is no potential for overland runoff to reach a 
surface water body. 

The inventories were determined from the l i fe of the lagoons, the flow rate, and 
the concentrations of the constituents in the lagoons. The source term for this 
ranking unit was calculated from known lagoon water concentrations for three 
lagoons. These concentrations were assumed to apply to the other five lagoons. 
This ranking unit is believed to be conservative, in that the lagoons were used with 
clarifiers in their later years to remove particufates from the influent streams. 
However, the source term was developed assuming that the clarifiers removed no 
contaminants from the lagoons. Because a significant number of assumptions were 
made in developing the source term, the critical data category for this ranking unit 
is "C". 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI in Group 0. This value was a result of the high 
affinity the contaminants have for the soil. This HPI Group, as explained in Section 
1.7.4 of this report, would place this ranking unia with those environmental 
problems that are not projected to reach receprors. 

- 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

In March 1988, SAN informed the Survey that there are no enforcement actions a t  
Site 300 and that several of the lagoons have been determined by the RWQCB and 
EPA to be non-hazardous. 

Lawrence Livermore 
Site 300 - Groundwater Contamination from Landfills 

Description of Rankinq Unit 

Tritium has been identified in the groundwater under all landfill areas at.Site 300, 
except pit 6. Pits 3 and 5 appear to be the major sources of the contamination a t  
Site 300. This groundwater Contamination has the potential t o  impact 
downgradient receptor locations in the future. 

How the Rankinq Unit was Modeled 

The transport pathway that was mudeiild WGS gx-xiwater. 

The exposure pathways analyzed includeci potential inhalation and ingestion of 
bath water, potential ingesticn of groundwater, and potential consumption of 
crops and livestock which were wa'r.srx .:/ii5 yroundwater. Air and surface soil 
transport scenarios were not m o d ~ i e c  ~ : . 3 ~ ; e  k e w  is no vehicular traff ic in the 
area and no surface water bcbieswithi,? is miles oT the site. 

I 
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The tritium inventow was back-calculated from groundwater concentrations and 
plume dimensions. The area of this ranking unit is the total area of pits 3 and 5, 
since they are the major contributors to the contamination. Because of this back- 
calculation, the critical data category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

This ranking unit yielded an HPI in Group 0. This low value was driven by the 
potential for consumption of tritium-contaminated crops and meat from nearby 
farmland. This ranking is due to the relatively short half-life (1 2.4 years) of tritium 
and the distance to the potential receptor locations. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environnental 
problems that are not projected to reach receptors. 

Requlatow Aspects of the Rankinq Unit 

In March 1988, SAN informed the Survey that there are no enforcement actions a t  
Site 300. 

Lawrence Liver more 
Site 300 - Groundwater Contamination from 834 Complex 

' Description of Rankinq Unit 

Up to 12,000 mg of trichloroethylene (TCE)/kg of soil were found in soil samples and 
up to 460 rng of TCUL of groundwater were found in groundwater samples in the 
834 Complex Area a t  Site 300. The complex was built in 1959, and TCE was used as a 
heat transfer fluid. Several hundred cubic yards of soil were removed, but residual 
contamination remains. Receptor locations may potentially be exposed to 
contaminated groundwater in the future. 

:How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential inhalation and ingestion of 
bath water, potential ingestion of groundwater, and potential consumption of 
crops and livestock which were watered with groundwater. 

. c  

Since soils were removed, surface soil transport scenarios were not considered. 

The invent0 was back-calculated from measured groundwater contamination. 

Because a moderate amount of assumptions were made in developing the source 
term, the critical data category for this ranking unit is "8". . 

.- 

The extent o 7 the plume was estimated from the locations of the monitoring wells. 

a 
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Resuits of the Risk-Basea Moaeiinq 

. .. I 

This ranking unit yielded an HPI which fell into Croup 0. This low value was driven 
by the potential for consumption of TCE-contaminated produce and meat. This 
ranking is the result of the small inventory of TCE and the distance to the receptor 
wells. This HPI Group, as explained in Section 1.7.4 of this report, would place this 
ranking unit with those environmental problems that are not projected to reach 
receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models an organic in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was contamination of a perched zone a t  
Site 300. 

Requlatory Aspects of the Sankrnq Unit  

In March 1988, SAN informed -the Survey t h x  there are no enforcement actions a t  
Site 300 and that the ‘Site Xi3 Groundwaxsr Conxamination from the 834 Complex‘ 
is being investigated under the RWQCS. The cwrent schedule projects a pilot 
extraction system in the summer of 1988 and final remediatron ending in January 
1989. 

Lawrence Live rmo re 
Site 300 - PCB Contamination from Landfill 6 

Description of Rankinq Unit 

P i t  6 at  Site 300 is a potential source of future groundwater contamination because 
approximately 2,000 PCB capacitors were disposed of in this location. According to 
the Survey team, each capacitor contains five gallons of 100 percent PCBs. Should 
these capacitors leak, receptor locations may potentially receive PCB-contaminated 
groundwater. 

How the Rankinq Unit was Modelsd 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential in halation and ingestion of 
bath water, potential ingestion of groundwater, and potential consumption of 
crops and livestock which were wa:ered with groundwater. 

Air and surface soil transpoit scenarios were not modeled because the 
contaminants are buried. 



Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI in Group 0. This value is due to the low mobiiity 
of PCBs in the soil and the low solubility of PCBs in water. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil in groundwater. It was also modeled assuming a 
constant leak rate which has been applied to  storage drums. The qualifiers 
discussed in Sections 1.7.5 and 1.7.7 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

In March 1988, SAN informed the Survey that there are no enforcement actions a t  
Site 300. 

Current Status of the Rankinq Unit 

In March 1988, LLNL informed the Survey that tzn groundwater monitsrizs vieii: 
have been installed surrounding landfill pit 6 and they are monitoied qu6neriy. 
Based on the density of monitoring wells and the frequency of sampling, it is 
unlikely that leakage from the pit could go undetected. 

Law re nce Live rmo re 
Site 300 Oily Waste a t  the Building 865 Complex 

Description of Rankinq Unit 

Oil and possibly other pollutants have been released to the ground in the area of 
Buildin 865 a t  Site 300. Three retention tanks show evidence of poor handting of 

secondary containment. There is a possibility for surface contamination of oils and 
oily waste to migrate through the vadose zone to the aquifer. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

oils an 8 oily waste. Further contamination is possible due to a lack of sufficient 

The exposure pathways analyzed included potential inhalation and ingestion of 
bath water,. potential ingestion of roundwater, and potential consumption of 
crops and livestock that were watere 8 with groundwater. 

Surface soil resuspension and runoff scenarios were not addressed due to the soil 
being saturated in the release scenario, with the majority of the contaminants 
leaching underground. 

This ranking unit is modeled as a catastrophic release of a 5,000-gallon waste oil 
tank. The tank chosen for the release was selectec due to its large volume. i3ecausz 
of tire catastrophic release assumption, the critical data category for this r a n k i n s  
unit is " 6 " .  
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Results of the Risk-Based Modelinq 

This ranking unit produced an HPI in Group 1. This moderately low value was driven 
by the potential for consumption of waste-oil-contaminated produce and meat 
from nearby farmland. It is also due to  the relatively large amount of produce and 
meat cultivated in the area. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this rankin unit with those problems that are characterized as 
generally reaching receptors a t  4 evels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil in groundwater. It also models an organic in 
groundwater. The qualifiers discussed in Section 1.7.5 of this report apply. 

Requlatorv Aspects of the Rankincl Unit 

in March 1988, LLNL informed the Survey that there are no enforcement actions a t  
Site 300. 

i c  
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Los Alamos National Laboratory 
Los Alamos, New Mexico 

A-76 



;A. N L 
Contamination a? the Firing Sites 

Description of Rankinq Unit 

'I 
1 
I' 

3 
:c 

c 

Test firings of high ex lorives (HE) occur a t  specific locations within the Los Alamos 
National Laboratory P LANL). Some of these firing sites use depleted uranium to 
simulate fissionable materials. During firings, the depleted uranium is scattered 
over the firing site. The larger pieces are coilected and disposed. This residual 
surface soil contamination has the potenxiai to impact receptors from resuspension 
and overland runoff. 

How the Rankine Unit was Modeled 

The transport pathways that were modeled included resuspension and overland 
runoff. 

The exposure pathways analyzed included potential inhalation, potential external 
exposure, potential in estion 03 crops and livestock irrigated with surface water, 
and consumption of fis a caught in surface waters. 

Groundwater pathways were not CoCSideieb dde to xhe low mobility of uranium in 
soil. There IS no reported us2 a? t ze  r i i rw ;or d;ir;xing watw in the potenridiy 
affected area; therefore, exposure throush ingestion of drinking water was not 
considered. 

This ranking unit was modeled by placing it a t  the center of LANL, due to the firing 
sites being widely distributed over LANL. Data were available for only one site. This 
site is not representative of all the firing sites a t  UNL; however, the data from this 
site used for modeling purposes will yield a conservative HPI, due to this particular 
firing site being one of the most heavily used and contaminated at  LANL. Because 
data were available for only one firing site, the critical data category for this 
ranking unit is "C". 

Results of the Risk-Based Modelinq 

The ranking unit yielded an HPI in Group 6, driven by the potential for inha!ation 
and external exposure to uranium-238 in the receptors surrounding the ranking 
unit. The HPI Group for resuspension was aided by the presence of mechanical 
resuspension (i.e., vehicular traffic on or near the firing sites) of the surface soil a t  
the ranking unit. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this rankin unit with those environmental problems that represent a 

ranking unit was one of the seven that the Survey is reviewing in more depth. The 
Survey feels that the ranking unit should be ranked significantly lower than the 
modeling results demonstrate since measurements are below detection limits. it is 
likely that the problem was rnodz!s?d wixh an excessive!y high source of  
contamination. 

secondary level o 9 concern from the potential public hazard perspective. This 

Qualifiers to the Risk-Based Rankinq 
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lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was on-site soil contamination. 

Current Status of the Rankinq Unit 

In March 1988, the LANL informed the Survey team that routine surveillance 
activities a t  the Firing Sites include monitoring for uranium in groundwater and 
surface water, soils, sediments, and air. In most cases, air3ciae uctrnium 
concentrations are indistinguishable from background and in other cases, iepresenz 
only a small fraction of a percent of exposure standards. Further evaic9tion of 
possible contamination will be made as part of the AL Environmental Res >ration 
Program. 

LANL 
TA- 1 

Description of Rankinq Unit 

Chemicals and radionuclides may have been released to the soils in tne V , C . ~ : ~ - L ~  c: 
the former TA-1 Sigma Building. In 1966, the iand was transferrea TO LGS A ~ Z ~ C C S  
County and private landowners. Portions of the former technical area were 
developed as condominiums, thus possibly further distributing the contaminants. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was the residential soil pathway. 

The exposure pathways analyzed included external exposure and soil ingestion. 

No other transport scenarios were considered since the concern is for the immediate 
population living in the condominiums. For the same reason, other exposure 
scenarios were not modeled. 

- I  

The ranking unit was modeled based on soil concentrations back-calculated from 
Toxicity Concentration Leaching Procedure leachate concentrations, as this was the 
only available information. Because a significant number of assumptions were 
made in developing the soil concentrations, the critical data category for this 
ranking unit is “C”. 

Results of the Risk-Based Modelinq 

This rankin unit’s HPI fell into Group 2. This was driven by the potential for 

the soil concentration and toxicity of the constituent. This HPI Group, as explained 
in Section 1.7.4 of this report, would place this ranking uni t  with those 
environmental problems that are characterized as generally reaching receptors a t  
levels below those used in regulatory decisions. 

ingestion o 9 l,l,l-trichloroethane-contaminated soil. This HPI is directly related to 
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lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was off-site soil contamination. 

Current Status of the Rankina Unit 

In March 1988, LANL informed the Survey team that a project to identify and 
remove residual contamination from the area was undertaken in 1974. The results 
of a limited soil sampling effort in 1987 indicated that chemical contamination a t  
Resource Conservation and Recovery Act (RCRA) levels was not present in the 
samples. TA-1 will be evaluated in 1988 as part of the AL Environmental Restoration 
Program. 

LANL 
Closed Landfills and 8urn Pits 

Description of Rankinq Unit 

There are 49 inactive landfills, burial areas, and former burn pits a t  U N L  that are 
either known to contain radioactive andlor chemical waste or may potentially 
contain residual waste. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included groundwater and 
groundwater to surface water. 

The exposure pathways analyzed included potential for ingestion of groundwater, 
potential for ingestion of crops and livestock irrigated with groundwater and 
surface water, potential for consumption of fish caught in surface waters, potential 
for accidental ingestion during recreational activities on the surface waters, and 
potential for external exposure to surface water. 

The main concern for contaminant transport for this ranking uni t  i s  the 
groundwater; therefore, soil resuspension and overland runoff scenarios were not 
considered. There is no reported domestic usa e of the river in the potentially 

bathing with surface water was not addressed. 

Twelve of the landfills were of particuiar concern and two of these, MOA-B and 
MOA-C, were selected for modeling since data were available only for these two. 
Since these two landfills were assumed to have received the most liquid waste of al l  
of the landfills, focusing the modeling on these landfills re resents a worst-case 
scenario for this ranking unit. For this reason, the critical s ata category for this 
ranking unit is "B". 

-. 
-I 

contaminated area; therefore, exposure throug 4 drinking water ingestion and 

Results of the Risk-Based Modelinq 

An HPI in Group 0 was obtained for this ranking unit. This HPI was driven by the 
potential for consumption of 1,1 ,I -trichloroethane in drinking water. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are not projected to reach receptors. 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for organics in groundwater and surface wat 
qualifiers discussed in Section 1.7.5 of this report apply. 

r. The 

Current Status of the Rankina Unit 

In March 1988, the LANL informed the Survey that these sites will be evaluated as 
part of the AL Environmental Restoration Pro ram. A plan for addressing these 
findings, as well as other potential release sites 4 the Installation Generic Monitoring 
Plan) will be completed in 1988. 

LANL 
Former Liquid Disposal 

Description of Rankinq Unit 

Former radioactive and liquid waste disposal sites a t  LANL have potentialiy 
contaminated surface and subsurface soils. Nine sites were determined to be 0.i 
particular concern. Of these nine, MDA-T in TA-21 received the largest volume of 
radioactive liquid waste. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included soil resuspension, overland 
runoff, groundwater, and groundwater to surface water. 

The exposure pathwa s analyzed included potential inhalation of resuspended soils, 

water, potential ingestion of groundwater, potential consumption of fish caught in 
the surface waters, and potential accidental ingestion of surface water during 

There is no reported domestic use of the river in the potentially contaminated area; 
therefore, exposure to contaminants through ingestion of surface water as drinking 
water or for bathing was not considered. 

' 

potential ingestion o r crops and livestock irrigated with groundwater and surface 
* 

li- recreational activities. 
5 .  

. 

Although only one of the nine sites is modeled, MDA-T received the largest volume 
of radioactive liquid waste. Data were available for radionuclides only; therefore, 
this ranking unit may not be truly representative of other liquid waste disposal sites 
that may have received or anic constituents. Because data were only available for 
radionuclides, the critical c? ata category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

This ranking unit's HPI fell into Group 1. The ranking was driven by the potential for 
inhalation of americium-241 in the surrounding counties. The concentration of 
americium-241 in the soil is the driving factor for the HPI value. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this rankin unit with those 

levels below those used in regulatory decisions. 
environmental problems that are characterized as generally reac a ing receptors a t  
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Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply 

Current Status of the Rankinq Unit 

In March 1988, the LANL informed the Survey that disposal areas will be evaluated 
as part of the AL Environmentai Restoration Program. A plan for addressing these 
sites (the Installation Generic Monitoring Plan) is being developed. 

LANL 
Contamination from TA-54 Active Waste Management Units 

Description of Rankinq Unit 

Area L of TA-54 a t  LANL was previously used as a disposal area for hazardous 
organic waste. Thirty-four shafts, ranging from 3 to 8 feet in diameter and 66 feet 
deep, are located in Area L. Organic vapors have been detected in Area L at  a depth 
of 100 feet in the parts-per-million range. 

How the Rankinq Unit was M d & d  

The transport pathways that were modeled included groundwater and‘ 
groundwater to surface water. 

The exposure scenarios analyzed included otential ingestion of groundwater, 

and surface water, potential consumption of fish caught in surface waters, and 
potential accidental ingestion of surface water during recreational activities. 

Since the shafts are capped, resuspension of surface soils and overland runoff 
transport scenarios were not considered. There is no reported domestic use of the 
river in the potentially contaminated area; therefore, exposure to contaminants 
throu h ingestion of surface water as drinking water or for bathing was not 

..- - .  
..I 

potential ingestion of crops and livestock w F: ich were irrigated with groundwater 

consi 8 ered. 

Contaminant inventories were developed based on the size of the shaft and the 
proportion of volatile organics used a t  LANL in 1984. Al l  the waste disposed of in 
the shafts was assumed to be uncontained, when in reality the wastes in all but one 
shaft were contained. Because of this, a sensitivity analysis was performed a t  one- 
half and one-tenth the maximum worst-case inventory. Because the actual type of 
orqanics deposited is unknown, the critical data category for this ranking unit is 
“C . 

Results of the Risk-Based Modelinq 

This ranking unit resulted in i-iPls in Gcoup 0 for the full inventory, one-haif the 
inventory, and one-tenth the invenrory. Tne  iiPl *as driven by potential for 
ingestion of 1,1,l-trichloroethane in ~~oundwater  used as drinking water. This 
ranks IGW even though there is 3 Iar5e ~nvc.-torj $ 7  organics in this rankinc; ~ 2 i 1  ar?d 
they have a high mobility in sa;. : 32: . - ~ t  . . : . z ~ ? ,  as 2xaiained i? Sectir.!? : .:q.G .?T :;:is . .  -, -. .- - . :  . 
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report, would place this ranking unit with those environmental problems that are 
not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for organics in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankina Unit 

Pursuant to the New Mexico Hazardous Waste Act a Compliance Order/Scneciu:z 
dated May 7, 1985, was issued by the State of New Mexico Enviro,:;nentai 
Improvement Division (EID) to  obtain information on hydrogeo sgiczi 
characterization of the TA-54 waste disposal area. A report enti t fea 
“Hydrogeologic Assessment of Technical Area 54, Areas G and I” was submirted io 
€10 in March 1987. 

Current Status of the Rankinq Unit 

In March 1988, the LANL informed the Survey that the concfusion reached in the 
hydrogeologic assessment of TA-54, Areas L and C, was that no pct2ntiai far 
groundwater contamination exists. However, additional test hoies wiil JS ;zxaii*G 
to better delineate the extent of organic vapor migration in the vadose zone. 

LANL 
Past Liquid Releases 

Description of Rankinq Unit 

Past and ongoing releases of liquids from drains and tanks a t  LANL have resulted in 
the contamination of surface soils. Leakage of fluids during storage and iransfsr 
operations and areas of stained soil were noted during the Environmental Survey. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included resuspension of surface soils 
and overland runoff. 

included potential inhalation of resuspended soils, 
livestock which were irrigated with surface water, 

in surface waters, and potential accidental 
potential 

activities. 

Groundwater transport scenarios were not considered due to the low permeability 
of the vadose zone a t  LANL. There is no reported domestic usage of the water from 
the river a t  the potentially affected area; therefore, exposures through drinking 
water and bathing using surface water were not considered. 

The inventories for this ranking unit and the acjgregate are2 of the  contaminated 
soil locations were placed in the center of LANL ;or modeling purposes. 3ixsusz 3 
significant nilmber of assumptions were msae in determining tne ifiven:ixy and 
area of contamination, the critical data category for this ranking unit is “C”. 

6 
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Results of the Risk-Based Modeiinq 

This ranking unit resulted in sn HP1 in Grog? 0. This value was driven by the 
potential for consumption of tetrachloroethylene-contaminated crops and meat in 
the counties surrounding LANL. The transport of  the contaminant was a result of 
surface soil resuspension and volatilization of the organic constituents. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil and models organics 
in surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

in March 1988, the LANL informed the Survey that past liquid releases are being 
evaluated as part of the AL Environmental Restoration Program. A pian to address 
these sites is being developed (the installation Generic Monitoring Plan). 

Description of Rankinq Unit 

Of the outfalls at  LANL that have discnarged or are discharging wastes to the 
canyons on-site, three are of mon concern. Radionuclides, HE, organics, and other 
contaminants were reported to be in these wastewaters. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included surface soil resuspension and 
overland runoff. 

The exposure pathways analyzed includea potential inhalation of resuspended soils, 
potential external exposure, potential ingestion of crops and livestock irrigated 
with surface water, and potential consumption of fish caught in surface waters. 

Groundwater transport scenarios were not considered due to the low permeability 
of the vadose zone a t  LANL. There is no reported domestic usage of the river in the 
potentially affected area; therefore, exposiirs through ingestion of arinking water 
and through bathing was not considered. 

Since the ranking unit consists of three separate sites a t  LANL, the ranking unit was 
situated a t  the center of LANL for moddin purposes. Because a moderate number 

the critical data category for this r a a k i q  uni-t is "3". 
of assumptions were made in developing t % e inventory and area of contamination, 

Results of the Risk-Based Modelinq 
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as explained in Section 1.7.4 of this report, would place this ranking ~nrz: witn ;hose 
environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil and models organics 
in groundwater. The qualifiers discussed in Section 1.7.5 of this report appiy. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradat;cr. issues 
associated with it. The degradation issue was on-site soil contaminatior;. 

Current Status of the Rankinq Unit 

In March 1988, the LANL informed the Survey that a TA-i6 area-wide study o f  
National Pollutant Discharge Elimination System (NPDES) outfails and treatmen: 
needs is in progress. An organic treatment unit was installed a t  tne TA-i6 burning 
grounds in September 1987. Barium and solvent-laden wastewater is now cdl~tzec: 
and transported to a treatment unit where barium is filtered and solvents at-2 
removed by activated carbon. The seepage area a t  TA-33-86 wi:l & P,~:;JL& 3s 
part of the AL Environmental Restoration Program. 

LANL 
Radionuciide Sediment Contamination in Water and Ancho Canyons 

Description of Rankinq Unit 

Between 1959 and 1961, TA-49 a t  LANL was used to  conduct underground 
hydronuclear experiments. Cuttin s from a shaft drilled during Ocrober and 

. *  . .  . .. November of 1960 caused measura % le surface contamination by piutonium. A 
- -. sediment-monitoring program was established near TA-49 in 1975. Thsse station5 

registered plutonium contamination ranging from 0.01 to 17 pCi/g, with a mean of 
3.5 pCi/g. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was overland runoff to surface water. 

The exposure pathways analyzed included potential ingestion of crops and tivestock 
irrigated with surface water, potential direct exposure to  surface. water, and 
potential accidental ingestion during recreational activities on surface waters. 

Resuspension of the contaminants was not considered since they are in the 
sediment a t  the bottom of a canyon, with little chance of mechanical resuspension 
or exposure to receptors. Groundwater pathways were not considered due to  the 
low mobility of the contaminants in the soil. There are no reported drinking water 
usages of tne river in the potentially affected area; therefore, exposure t h rough  
ingestion of drinking water was not considered. The only reported i i s h i q  use of 
the river is upstream of where the contaminants from this particulzlr ~ ~ G ~ k i i ~ ~ ~ - i - i i ~ i  .. ; 

would discharge into the river; therefore, exposure through consump;i:;c;: CT -;i:,; 
caught in surface waters was not addressea. 

s 
I' 
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The inventories of the contaminants were back-calculated from the sediment 
concentration of plutonium and the ratio of plutonium to the other contaminants 
used in the ex eriments. Because a significant amount of assumptions were used in 
determining t 1 e source term, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Modeling 

This ranking unit's HPI fell into Group 0 for uranium-235, the highest scoring 
constituent, as well as the other three contaminants, plutonium-239, uranium-238, 
and beryllium. This HPI Group is due to the minimal amount of runoff that occurs a t  
the ranking unit due to the soil type and the arid climate a t  LANL. This HPI Group, 
as explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, LANL informed t h e  Survey team that the area in TA-49 used for 
underground testing has been cioseiy monitored as par; of :he LANL Envirocmentai 
Surveillance Program. In addition this site is being evaluated as part of the AL 
Environmental Restoration Program. 

LANL 
Area P 

Description of Rankinq Unit 

Area P of TA-16 a t  LANL is the former disposal site for hazardous waste from HE 
research and development and from waste HE burning operations a t  TA-16. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was overland runoff to surface water. 

The exposure pathways analyzed included potential ingestion of crops and livestock 
which. were irrigated with surface water and potential accidental ingestion of 
surface water during recreational activities. 

Resuspension was not considered due to the limited chance of receptors comin 
into contact with windblown particulates from the side of the landfill and the lac 
of mechanical resus ension a t  the ranking unit. Groundwater transport scenarios 
were not considere 8 due to the high affinity of the contaminants for the soil. There 
are no reported domestic uses OT the river in the affected area, and the site of 
reported fishing is upstream o f  the location where the contaminants from this 
particular ranking unit may enter the river. For these reasons, exposure through 
water use and fish ingestion was not considered. 

ii! 
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The only constituent modeled was barium, since no information was availaoie for 
the HES and heavy metals. Because data were not available for these other 
potential contaminants, the critical data category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI in Group 0 for barium. This ranking is due ta ihe 
soil type a t  U N L  and the arid climate. This HPI Group, as explained in Section I .?.4 
of this report, would place this ranking unit with those environmental problems 
that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qLa1it'iei-s 
discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March ;988, the LANL informed the Survey that Area P is being evaluated as p;r, 
of the AL Environmental Restoration Program. 

LANL 
Potential for PCB Releases from Transformers 

Description of Rankinq Unit 

There is a potential for the release of polychlorinated biphenyl (PC6)-containing 
fluids to the environment a t  LANL. Numerous PCB transformers and capacitors are 
situated near drains, lack adequate spill containment facilities, and/or are of poor 

:: condition due to their age. 

. How the Rankinq Unit was Modeled 

The transport pathwa s that were modeled included surface soil resuspension and 

The exposure pathways that were analyzed included potential inhalation of 
resuspended soils, potential ingestion of crops and livestock which were irrigated 
with surface water, potential consumption of fish caught in surface waters, and 
potential accidental ingestion of surface water during recreational activities. 

Groundwater transport scenarios were not considered due to the small contaminant 
inventory, the reat depth to groundwater a t  LANL, and the high affinity PCBs have 

affected area; therefore, exposure through drinking water ingestion and bathing 
was not considered. 

,-. &,. 

overland runoff to su J ace water. 

for the soil. T R ere is no reported domestic usage of the river in the potentially 

In accordance with the standard release scenario for PCBs (see Section 1.7.7 0.i this 
report), this ranking unit was modeled as a catastrophic release of the entire 
contents (390-gallon capacity) of a PC3 transformer a t  TA-2 with subsequent clean- 
up to iompiy with EPA's PC2 cleail-l;p regulations. This transformer is ne37 xi. 
stream iiowing in 'os Alamos Canyon, with jouiders above it restrained wi:h LYS~;::. 

. .  
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Because this ranking unit assumes a catastrophic release, the critical data category 
for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

This ranking unit's HPI fell into Group 6. This was due to  the potential for 
consumption of PCB-contaminated crops, meat, and fish for the overland runoff 
scenario. This value results from the proximity of the transformer to the stream 
flowing in Los Alamos Canyon. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental problems that 
represent a secondary level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil and models PCBs in 
surface water. The qualifiers discussed in Section 1.7.5 of this repofi apply. 

Current Status of the Rankinq l jnit 

In March 1988, the LANL informed the Surwey that over the past 18 months, 750,000 
ib of PCB oil and equipment and 1,000,GOO ib of PCS-contaminated soils, asphalt, 
and equipment have been disposed of. LAiVL has prioritized remaining PC3 items, 
and will address them as funding becomes avaiiabie. In the interim, aii BCB 
equipment is inspected daily. 

LANL 
Potential for Future Releases from Radioactive Waste Tanks 

Description of Rankinq Unit 

Several aboveground tanks without adequate spill containment are used for the 
storage of radioactive liquids a t  LANL. One tank a t  TA-2 is totally uncontained and 
within 50 feet of the stream in LOS Alamos Canyon. 

How the Rankinq Unit was Modeled 

The transport pathwa s that were modeled included surface soil resuspension and 

The exposure pathways analyzed included potential in halation of resuspended soils, 
potential ingestion of crops and livestock irrigated with surface water, potential 
consumption of fish caught in surface waters, and potential accidental ingestion of 
surface water during recreational activities. 

Groundwater transport scenarios were not considered due to the low .mobility of 
the contaminants in the soil. There were no reported domestic uses of the river in 
the potentially affected area; therefcre, exposure zhrough drinking wa.ter and 
bathing was not addressed. 

In accordance with the standard release scenario for aboveground tanks (see 
Section 1.7.7 of this report), this  ranking  u n i t  was mdeled  as a catastrophic release 

contaminants entering the stream in 'ios Alamo.; Canyon. The inventory cf ;he tank 

overland runoff to su ry ace water. 

of  the entire contents of the :anx a t  T%->, +?;hick <s.?iid lead :G the 4~c2jari.:y gf  -[+ se  
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was developed from the pretreatment concentrations of the primary coolant system 
since actual tank concentrations were unavailable. Although the tank IS usaj  fw 
secondary containment, liquids are known to have been contained within this GXL 
on occasion. 8ecause the actual concentrations of radionuclides in the tank are 
unknown, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Modelinq 

This ranking resulted in an HPI which fell into Group 4. This was dL;e tc ... t h s  
potential for consumption of strontium-90 in crops and iivesmck that ;-;i;;zta 
irrigation water from the river. Unlike the majority of overland scenarios a t  a ; \L ,  
this particular case ranked due to the proximity of the source to the sup race water. 
This HPI Group, as explained in Section 1.7.4 of this report, would place thi i  -panking 
unit with those environmental problems that present a tertiary level of ioncern 
from the potential public hazard perspective. 

Qualifiers to the Risk-8ased Rankinq 

This ranking unit includes overland runoff of contaminated soil. The quali:':z;s 
discussed in Section 1.7.5 of this report apply. 

Current Status o f  the Rankinq Unit 

-;.> 

4.; 
: 

In March 1988, the LANL informed the Survey that a Spill ?revention, Control 3r.s 
Countermeasures plan has recently been developed to adaress the managexem c i  
tanks. The tank a t  TA-2 is used as secondary containment for another tank, and 

I would only contain liquid in an emergency. 

LANL 
Potential for Future Releases from Product Drums 

Description of Rankinq Unit 

There is a potential for leakage and spills from the storage of oil and hazardous 
materials in drums stored outdoors a t  LANL. These drums contain dielectric oil, 
motor oil, hydraulic fluid, alcohols, chlorinated solvents, various laboratory and 
process wastes, and discarded product materials. Inadequate practices associared 
with these drums include storage directly on the soil, storage without secondarv 
containment, unlabeled drums, storage in uncovered locations, and storage of 
drums in or adjacent to drainage ditches. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included resuspension of surface soils 
and overland runoff to surface water. 

The exposure pathwa s analyzed included potential inhalation of resuspended soils, 
potential ingestion o cro s and livestock which were irrigated with surface water, 

ingestion of surface water during recreational activities. 
potentiai consumption ' F  o fish caught in surface waters, ana potential accidentai 

Gioundw;it2r transport pathways were not adcressea duz to the great :-;-..-. ._ .__ .A , ' .*. .., 

groundwater a t  MNL ana the iow permeability of the vadose tone. -I 

i n2i-c I d  ;c a -. . . A  -' 
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reported domestic usage of water from The r!v@r a t  the potentiaiiy affected area; 
therefore, drinking water and bathing exposures were not considered. 

In accordance with the standard release scenarios for drum handling (see Section 
1.7.7 of this report), a uniform leak rats was used to model this ranking unit, with 
the drums assumed to be situated a t  the center of LANL. Because a significant 
number of assumptions were made in developing the release rates of  the 
contaminants, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Nlodeiinq 

This ranking unit resulted in an HPI in Group 0. This ranking was driven by the 
potential for inhalation of methylene chloricie in the surrounding counties. This HPI 
Group,. as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit includes overland runoff of contaminated soil and mode!s organics 
in surface water. -The qualifiers discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Ucit 

In March 1988, the iANL inforrnea t he  Suivey That 3 memo was issuea Ocober 5, 
1987, outlining general housekeeping requiremenis. in addition, a videotape was 
distributed to upper-level management and Environmental Coordinators that 
describes safe drum handling procedures. Additional chemical waste handling staff 
have been hired to increase the drum collection rate and to analyze contents. Over 
2,200 drums were shipped for disposal in fiscal year (FY) 1987. A 16,000-gallon bulk- 
oil blending station will be installed in the third quarter of FY 1988 to help handle 
the increased volume. 

-- 
I. 

LANL 
Potential Leaks from Abandoned or Removed Underground Storage Tanks 

Description of Rankinq Unit 

Undetected releases may occur a t  LANL from abandoned and removed 
underground storage tanks (USTs). Some of the USTs a t  LANL that were used for 
storage of fuels, oils, and radionuclides have been abandoned in place or removed. 

How the Rankins Unit was Modeled 

The transport pathway that was modeled is groundwater to surface water. 

The exposure pathways analyzed included 3otentiai ingestion of crops and livestock 
irrigated with surface water, potentiai consiliTptia>n of fish caught in surface 
waters, potential direct exposure to 5Griace water, and potential accidental 
ingestion of surface water durincj :ec:eatiiirlai activities. 

Since the tzrnks are buried, so:; . ... . . . 
_, . . .-. .. . . .. - 

cansiderea. Thzre js I;O ;e=~s :.: 2 ri'.Jer ' . ,AJi - th i ; :  

contaminated area; therefore, ;;;i;osurr. ::;-d:.:~>z :iri;:k:fig watey , and L.athii.:y was 



not addressed. The standard release scenario for potential releases from USTs ises 
Section 1.7.7 of this report) was used to determine the inventory of contamtnafirs 
that leaked and their leak rates. The ranking unit was sisuated a t  the tenter of 
UNL for modeling purposes. Because the standard UST ieiease assumption WGS 
ured, the critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

An HPI which fel l  into Group 0 was obtained for this ranking unit. This l i p !  was 
driven by the potentiai for consumption of fuei-cii-contan;inated fish. This r m ~ : , - : ~  
is the result of the great depth to groundwater a t  LANL, the iow perneabiiity of :,;e 
vadose zone, and the distance to the receptor locations. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit WI 17 tnoss 
environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel oil in groundwater ana siirface water. ii a i m  
models or anics in groundwater. The qualifiers discussed in Section 1.7.5 af .:;:is 
report app '1 y. 

Current Status of the Rankinq Unit 

emptied. In addition, 15 USTs have been removed from the ground and 26 more are 
scheduled for removal. 

In March 1988, the LANL informed the Survey that all abandoned USTs ha.., a .  L 2ec 

LANL 
Potential for Future Releases from Underground Tanks 

Description of Rankinq Unit 

The storage of hazardous liquids in active underground tanks a t  LANL resents the 

the potential for leakage are operated a t  LANL, and have not been tested to  
determine if they have leaked or are leaking. 

potential for undetected releases to subsurface soils. A number of tan t: s that have 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways analyzed were potential ingestion of crops and livestock 
irrigated with surface water, potential consumption of fish caught in surface 
waters, and potential accidental ingestion of surface water during recreational 
activities. 

Since the ranking unit is situated beneath the topsoil, surface and aitborns 
transport scenarios are not pertinent. There is no reported domestic usage of the 
surface water from the river in the potentially affected area; therefore, drinking 
water and bathing exposures were not considered. 

The standard release scenarios for USTs (see Section 1.7.7 of this report) were  sed. 
Since this ranking unit applies to tanks scattered over LANL, the ranking u ~ i r  was 

\ t 
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P centered a t  LANL for modeling purposes. Because the standard UST release 
assumption was used, the critical data category forthis ranking unit is "B". 

.. . 

i! 

Results of the Risk-Based Modelinq 

This ranking unit's HPI fell into Group 0. The ranking was driven by the potential for 
consumption of fish contaminated with fuel oil. The HPI for this unit is a result of 
the distance to  the receptors, the relatively low inventories, and the low 
permeability of the vadose zone a t  LANL. This HPI Group, as explained in Section 
1.7.4 of this report, would piace this ranking unit with those environmental 
problems that are not projected to reach recepton. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel oil in groundwater and surface water. It also 
models or anics in groundwater. The qualifiers discussed in Section 1.7.5 of- this 

Current Status of the Rankins Unit 

In March 1988, LANL informed the Survey that al l  USTs with high-voiume flow- 
through have been tested for tightness. Corrective actions have beerr taken as 
necessary. 

report app 9 y. 

~, .\ 
L 
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LANL 

Potential Future Releases from Nonradioactive Aboveground Tanks 

Description of Rankinq Unit 

There are a number of aboveground stora e tanks a t  LANL that lack adequate spill 

12 with minor secondary containment. The constituents of the tanks varied from, 
diesel fuel, gasoline, and dielectric oil contaminated with PCB, to acidic and basic 
flu ids. 

containment. Fourteen tanks were identi 9 ied without secondary containment and 

: 

How the Rankinq Unit was Modeied 

The transport pathways that were modeied included resuspension of surface soils 
and overland runoff to surface water. 

The exposure pathwa s analyzed included potential inhalation of resuspended soils, 

and potential accidental ingestion of surface water during recreational activities. 
potential ingestion o r crops and livestock which were irrigated with surface water, 

Groundwater transport pathways were not considered due to the low permeability 
of the vadose zone and the high affinity PCBs have for soils. There is no reponed 
domestic usa e of the river in the potentiaiiy affecteci area; therefore, exposure 

reported fishing location on the river in the potentially contaminated area is  
upstream of the point where t h 2  cor\:arninanx w o ~ i d  enter the river. inqesrion of 
contaminated fish was 50: a i d : ~ s ~ . . s  Ir.: 

through drin 1 ing water ingestion and bathing was not considered. The oniy 

s I. :>,.*- - l - . - t  - .. 
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In accordance with the standard release scenario for aboveground tanks (see 
Section 1.7.7 of this report), this rankin unit was modeled as a catastrophic release 

volume and the PCBs potentially present in the oil. Because a catastrophic releas2 
was assumed, the critical data category for this ranking unit is "6". 

of one 35,000-gallon dielectric oil tan 9( . This tank was selected due ro i t s  iarge 

Results of the Risk-Based Modelinq 

An HPI in Group 0 was obtained for this ranking unit. The ranking was driven by the 
potential for inhalation and ingestion of PCB-contaminated crops and mea: in the 
counties surroundin LANL. This value is the result of The lack of mechanicai 
disturbances (e.?., ve 7l icular traffic) on the surface soil of the ranking unit. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this rank:ng unit 
with those environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil and modeis oil in 
surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, LANL informed the Survey that a Spill Prevention, Conrrol and 
Countermeasures Plan was developed to address the management of tanks. 
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Mound Facility 
Miamisburg, Ohio 
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Mound 
Hazardous Air Emissions - Vents 

Description of Ran kinq Unit 

There is a potential for atmospheric releases of organic contaminants from 570 
ventilation hoods in 34 buildings a t  the facility. These organic compounds inciuce 
acetone, methylene chloride, trichloroethylene, and toluene. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled for this ranking unit was an atmospheric 
ventlstack re1 ease. 

The exposure pathways analyzed for this ranking unit included potential inhalation 
of ambient air, potentiai direct radiation exposure through particle suspension and 
deposition on crops and soil, potential direct ingestion of soii and crops with 
contaminant deposits, and potential ingestion of contaminat.ed crop-fed anifnai 
products. 

Resuspension of soil contaminated by emissions from the stacks was aot considered. 

The source term inventories were derived from reported annual chemic& gciciiases 
at  the facility. It was assumed that the total amount of chemicals purchassc in a 
year would go out the vents. The contaminants from the 570 vents were modeled 
as if they were emitted from a single aggregated vent in the center of the facility. 
The data used for the source terms were good but some assumptions were made; 
therefore a critical data category "6" resulted. 

Twenty-eight usage/exposure locations were simulated within a SO-mile radius of 
the facility. The population for potential inhalation exposure was almost three 
million for this ranking unit. The population, amount of crops grown, and the 
number of animals were estimated from county reports. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI in Group 5 because of the potential for ingestion 
and inhalation of methylene chloride through the atmospheric pathway. i h e  
ranking is because of methylene chloride's toxicity. This HPI Group, as expiained in 
Section 1.7.4 of this report, would place this ranking unit with those environmentai 
problems that present a tertiary level of concern from the potentiai pubiic hazard 
perspective. 

Current Status of the Rankinq Unit 

In March 1988, Mound informed the Survey that air emissions control devices will be 
installed if sampling results demonstrate that such devices are necessary. 
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Mound 
Inactive Leach Pi t  

Description of Rankinq Unit 
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There is a potential for groundwater releases of organic contaminants from the 
subsurface soil in a 25-ft by 25-ft pit located on the western portion of the facility. 
This pit received acetone for 18 years until 1985. This potential release of acetone to 
the groundwater from leachate migration could result in groundwater 
contamination. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled for this ranking unit was groundwater. 

The exposure pathways analyzed for this ranking unit included potential inhalation 
or ingestion of water vapor from bathing and througn consumption of drinking 
water pumped from on-site facility wells and off-site private wells. Groundwater a t  
the usage locations is not used for irrigation of a ricultural crops or as feedwater 

modeled. All of the acetone disposed of in the leach pit was assumed to have 
infiltrated into the ground (no voiatilization). The groundwater does not enter the 
river bordering the site because it is ii losifig river in this area (i.e., th2re is  a net 
exfiltration from the river); therefore the surtace water pathway was not modeled. - 

Contaminant inventories were calculated based on Survey team estimates that 
2,000 gallons per year of liquid waste were disposed of into the.leach pit and that 10 
percent of the waste was acetone. The contaminants were assumed to move from 
the ranking unit by precipitation-generated leachate and snowmelt percolation. For 
modeling purposes, transport was assumed to be from the leach pit through the 
aquifer to on-site and off-site wells. four receptor wells were modeled, one on-site, 
and three off-site. The data used for the source terms were adequate, but many 
assumptions were made; therefore these data were considered to be in category 
"C". 

for animals that may be consumed; therefore t it is exposure pathway was not 

. - 

Results of the RiskiBased Modelinq 

The ranking unit resulted in an HPI in Group 5 because .of the potential for 
consumption of  acetone in the bathing and drinki,ng water through the 
groundwater pathway. The rankin is due to the toxicity of acetone because of i t s  

to the exposure locations. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental problems that 
present a tertiary level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

physical characteristic of being misci % le in water and because of the unit's proximity 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 apply. 

Current Status of the Rankinq Unit 

1E 

In March 1988, the site informed the  Survey  that 3nly trace amounts of organics 
were detected when this site was i smpi id  as part of the AL Environmental 
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Restoration Program. Mound reports that action will be taken based on The A i  
Environ men ta i  Restoration Program i nvestigation if necessary. 

Mound 
Soil Contamination in the Canal 

Description of Rankinq Unit 

There is a potential for roundwater releases of plutonium-238 from the subsurface 

500-ft west of Areas V-1 and V-5. This site received accidental discharge of 
plutonium-238 during 1969. 

soil in a 4,000-ft by 20- R portion of the abandoned Miami-Erie Canal that is about 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled for this ranking unit was groundwater. 
The model-predicted plutonium-238 Concentrations were calibrated to measured 
concentrations a t  the monitoring wells near the exposure locations.. 

The exposure pathways analyzed for this rankins unit included potentiai ;nsestion 
ofwater from bathing and through consumptior: OC drinking water gtimpec from 
on-site facility wells and off-site private wells. 

..-Groundwater ., a t  the usage locations is not used for irrigation of agricultural crops or 
.. ?.as feedwater for animals that may be consumed; therefore this exposure pathway 

was not modeled. The groundwater does not enter the river bordering the site 
because it is a losing river in this area (the river recharges groundwater); therefore 
the surface water pathway was not modeled. It was.assumed that plutonium-238 

=-;does not volatilize. 

I: 

Contaminant concentration in the soil was calculated based on the estimated total 
.;-*:-inventory .. and the assumed contaminated area which was 4,000-ft by 20-it  and 4-ft 
,.-in -. depth. The contaminant was assumed to move from the ranking unit as the resuit 

of p reci pi t,a t i o n -g en e ra ted I each at e a I: d s n ow m e I t p e r co I a t  i o n . 8 eca u j e  
monitoring well data near the exposure locations were available, these measured 
concentr.ations were used to calibrate the model-predicted plutonium-238 
concentrations a t  the source. These monitoring data were recorded as beiow 
detection limits and, therefore, have a high degre.e of uncertainty associated with 
them. The adsorption coefficient (Kd) of plutonium-238 was the only model 
parameter adjusted in the calibration process. 

For modeling purposes, transport was assumed to be. from the ranking unit, 
through the aquifer, to on-site and off-site wells. Four receptor wells were 
modeled, one on-site and three off-site. The data used for the source terms were 
adequate but some assumptions were made; therefore the data were considered in 
category "B". 

Results of the Risk-Based Modelinq 

<. 

The ranking unit resulted in an HPI in Group 5 because of the potential for 
consumption of plutonium-238 in the bathing and drinking water with subsequent 
radiation effects and because of the unit's proximity to the exposure locations. This 
ranking was based on monitoring well data near rne exposure locations which  were 
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used to calibrate the model. This 
report, would place this ranking 
present a tertaiary level of concern 

HPI Group, as explained in Section 1.7.4 of this 
unit with those environmental problems that 
from the potential public hazard perspective. 

I n teq rati on Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was off-site soil contamination. 

Current Status of the Rankinq Unit 

In March 1988, Mound informed the Survey that extensive data gathering and 
analysis, performed around 1973, indicate that, in the site's technical opinion, 
plutonium deposits do not and will not present a hazard to human health. 
However, the issue will be revisited by the site when the Environmental Survey 
sampling results become available. 

Mound 
Soil Contamination in Area 5-1 

Description of Rankinq Unit 

There is a potential for groundwater, surface water, and atmospheric reieases of ,I . ~ 

radioactive contamination from the soil in a 500-ft by 1300-f? portion of the facility. -. 
This site received discharges of plutonium-238 and thorium-232 during 1964. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled for this ranking 'unit include 
groundwater, surface water, and atmospheric transport. 

The exposure pathways analyzed for this ranking unit included: 1) the potential for : 
inhalation or in estion of water vapor from bathing and consumption of drinking ...' ' 
for consumption of fish, for ingestion during recreational activities, and for direct 
radiation exposure during recreation; and 3) the potential for inhalation of 
ambient air, for direct radiation exposure to particles in the air or deposited on 
crops and soil, for ingestion of soil or crops with contaminant deposits, and through 
ingestion of contaminated crop-fed animal products. 

Groundwater a t  the usage locations is not used for irrigation of agricultural crops or 
as feedwater for animals that may be consumed; therefore this exposure pathway 
was not modeled. Surface water is not used for drinking water or irrigation of crops 
and livestock that may be ingested a t  usage locations. 

Measured soil concentrations and calculated inventories were used for this ran king 
unit. The adequacy of the data base for this ranking unit was marginal because of 
the limited number of soil concentrations available over this large area; therefore 
the critical data category designation was "B". Also, the- hydrology of the area is 
complex and the data are limited. Therefore, i t  was difficult to define the 
groundwater flow path with confidence. 

.-I .. 
c= .: * .  

-. . . . . I  

. .r . -  

water pumped 3 rom on-site facility wells and off-site private wells; 2) the potential 
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it was assumed that the entire area of the ranking unit is contaminated with the 
average soil concentration and the contaminated soil was assumed to be 5- f: deep. 
The contamina,nts move from the ranking unit as the result of precipitation- 
generated leachate and snowmelt, overland runoff into the site-wide drainage 
system and then out to an off-site surface water body, and from suspension of 
contaminated surface soils. 

Four groundwater usage locations were modeled including one on-site and three 
off-site wells. Default values were used for the fish and recreational exposure 
pathways for the surface water because of lack of data. Twenty-ei ht  usage 

radius of the facility. 
locations were used for the soil suspension based on county data within t R e 50-miie 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI in Group 5 because of the potential for ingestion 
and inhalation of thorium-232 atmospherically transported to agriculture producxs 
and breathing the air. The radiation effects of thorium-232 and the large number of 
people for inhalation around the facility drove the HPI. This HPI Group, as explained 
in Section 1.7.4 of this report, would place this ranking unit wirh those 
environmental problems that present a Tertiary level of concern from the p o t m i d  
public hazard perspective. 

- -_ . Qualifiers to the Risk-Based Rankinq 
.T 

This ranking unit includes overland runoff. The qualifiers discussed in Section 1.7.5 
of this report apply. 

.F 

Current Status of the Rankinq Unit 
.. 

i. 
A: 

In March 1988, Mound informed the Survey that current data do not indicate 
--. movement of plutonium or thorium from this area in the site's technicai opinion. _-  
X. .-- 

9 -. 
Jr ~ '.; 

Mound 
Soil Contamination in Valley Locations 

Description of Rankinq Unit 

There is a potential for groundwater, surface water, and atmospheric releases of 
radioactive contamination from the soil in a 405-ft by 405-ft area of the facility. This 
site received discharges of plutonium-238, cobalt-60, and cesium- 137 during the 
past 18 years. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled for this ranking unit include 
groundwater, surface water, and atmospheric transport. 

The exposure pathways analyzed for this ranking unit included: 1) the potential for 
inhalation or ingestion of water vapor from bathing and through consumption of 
drinking water pumped from on-site facility vvei!s and off-site private wells; 2) the 
potential for the consumption of fish, for ingesxion during recreationai activit ies, 
and for direct radiation exposure during recreation; and 3) the potential for 
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inhalation of ambient air, for direct radiation exposure to particles in the air or 
deposited on crops and soil, for ingestion of soil or crops with contaminant deposits, 
and for ingestion of contaminated crop-fed animal products. 

Groundwater a t  the usage locations is not used for irrigation of agricultural crops or 
as feedwater for animals that may be consumed; therefore this exposure pathway 
was not modeled. Surface water a t  the usage locations is not used for drinking 
water or irrigation of crops and livestock that may be ingested. 

The data for this ranking unit were adequate with a few assumptions made; 
therefore the critical data category is "8".  The hydrology of this area is  better 
understood than other areas a t  the facility. Six areas were aggregated into one 
large area. 'Sensitivity runs were made to determine if this aggregation had an 
effect on the scoring of the ranking unit. The sensitivity runs indicated no 
significant changes from this assumption. 

It was assumed that the entire area of the ranking unit is contaminated with the 
average soil concentration and the contaminated soil was assumed to be 5- ft deep. 
The contaminants move from the ranking unit as the result of precipitation- 
generated leachate and snowmelt, overland runoff into the site-wide ,drainage 
system and then to a river off-site, and from suspension of contaminated surface 
soils. 

Four groundwater usage locations were modeled including one on-site and three: j l  

off-site wells. Twenty-eight usage locations were used for the soil suspension based 

Results of the Risk-Based Modelinq 

on county data within the 50-mile radius of the facility. d 

The ranking unit resulted in an HPI in Group 4 because of the potential for ingestion 
and inhalation of plutonium-238 atmospherically transported t o  agriculture ,'.> 

products and breathing the air. The radiation effects of plutonium-238 and the..--.' 
relatively large number of people for inhalation around the facility drove the HPI. 
This HPI Group, as expianed in Section 1.7.4 of this report, would place this ranking 
unit with those environmental problems that present a tertiary level of concern 
from the potential public hazard perspective. 

Qualifiers to the Risk-'Based Rankinq 

This ranking unit includes overland runoff. The qualifiers discussed in Section 1.7.5 
of this report apply. 

Current Status of the Rankinq Unit 

In March of 1988, Mound informed the Survey that the valley areas are being 
evaluated as part of the AL Environmental Restoration Program. Decontamination 
and Decommissioning projects have begun in some areas, and are being planned in 
others. 

p. 
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Mound 
I Soil Contamination on the SM/PP Hill 

Description of Rankinq Unit 

There is a potential for groundwater, surface water, and atmospheric reieases of 
radioactive contamination from the soil in a 205-ft by 800-ft area of the facility. This 
site received discharges of plutonium-238, thorium-232, and actinium-227 during 
the past 25 years. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled for this ranking unit i ic lude 
groundwater and surface water for al l  three contaminants and atmospheic for 
thorium-232 only. 

The exposure pathways analyzed for this ranking unit included: 1)the potential for 
inhalation or ingestion of water from bathing and through consumption of 
drinking water pumped from on-site facility wells and off-site private wells; 2) the 
potential for consumption of fish, for ingestion during recreational activities, and 
for direct radiation exposure during recreation; and 3) the porentiai for inhalatio;: 
of ambient air, for direct radiation exposurs IO particles in xhe air or cegosireci on 
crops and soil, for ingestion of soil or crops with contaminant depcsits, and io: 
ingestion of contaminated crop-fed animal products. 

Groundwater a t  the usage locations is not used for irrigation of agriculturai crops or 
as feedwater for animals that may be consumed; therefore this exposure pathway 
was not modeled. Surface water a t  the usage locations is not used for drinking 
water or irrigation of crops and livestock that may be ingested. 

Measured soil concentrations and calculated inventories were used for this ran king 
unit. The adequacy of the data base for this rankin unit was marginal and 

“8”.  Also, the hydrology of the area is complex and the data are limited. Therefore, 
it was difficult to define the groundwater flow path with confidence. 

.- .’, .Y assumptions were made for the source term; therefore t R e critical data category is 
. 

Because of the sensitivity of the model to soil cover characteristics (especially the 
vegetation cover parameter), only one source area out-of seven was modeled for 
the atmospheric pathway. This area contained thorium-232 and a vegetated 
surface cover of ls’percent, based on information from Mound personnel. it was 
assumed that the entire area of the ranking unit is contaminated with the average 
soil concentration and the contaminated soil was assumed to be 5-ft deep. 

The contaminants from the seven aggregated areas move from- the ranking unit as 
the result of precipitation-generated leachate and snowmelt, overland runoff into 
the site-wide drainage system and then to an off-site water body, and from 
suspension of contaminated surface soils. Sensitivit runs were made to determine 
if this a gregation had an effect on the scoring of t K e ranking unit. The sensitivity 
runs in 8 icated no significant changes from this assumption. 

Four groundwater usage locations were modeled including one on-site and three 
off-site wells. i wenty-eight usage iccations livere used for the soil ~ ~ - i ~ ~ : ~ ~ i ~ i ~  
thorium-232 based on county data within the 50-mile radius of the fxI!Ity. 

- 
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Results of the Risk-8ased Moaelinq 

The ranking unit resulted in an HPI in Group 4 because of the potential for ingestion 
and inhalation of thorium-232 atmospherically transported to agriculture products 
and breathing the air. The radiation effects of thorium-232 and the relatively large 
number of people for inhalation around the facility drove the HPI. This HP! Group, 
as explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that present a tertiary level of concern from the potential 
public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff. The qualifiers discussed in Section 1.7.5 
of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, Mound informed the Survey that remedial actions for this site are 
dependent on the results of sampling. 

Mound 
Soii Cantamination in Aiea 5-7 

Description of Rankinq Unit 

There is a potential for groundwater, surface water, and atmospheric releases of* 
radioactive contamination from the soil in a 100-ft by 100-ft area of the facility. This’! 
site received discharges of cobalt-60 during 1985. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled for this ranking unit include’? 
groundwater, surface water, and atmosphere for cobalt-60. 

The exposure pathways analyzed for this ranking unit included: 1) the potential for 
inhalation or ingestion of water from bathin and for consumption of drinking 
water pumped from on-site facility wells and 0%-site private wells; 2) the potential 
for the consumption of fish, for ingestion during recreational activities, and for 
direct radiation exposure during recreation; and 3) the potential for inhalation of 
ambient air, for direct radiation exposure to particles in the air or deposited on 
crops and soil, for ingestion of soil or crops with contaminant deposits, and for 
ingestion of contaminated crop-fed animal products. 

Groundwater a t  the usage locations is not used for irrigation of agricultural crops or 
as feedwater for animals that may be consumed; therefore this exposure pathway 
was not modeled. Surface water a t  the usage locations is not used for.drinking 
water or irrigation of crops and livestock that may be ingested. 

.; 

Measured soil concentrations and calculated inventories were used for this ranking 
unit. The adequacy of the data base for this ranking unit was marginal because of 
limited number of measurements and assumptions were made for the source term; 
therefore the critical data category is “8”.  Also, the hydrology of  the area is 
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complex ana the data are limited. Therefore, i t  was difficuit to define the 
groundwater flow path with confidence. 

Because of the sensitivity of the model to soil cover characteristics (especially the 
ve etation cover parameter), special attention was given to this parameter and 
in 9 ormation from Mound personnel was used. It was assumed that the entire area 
of the ranking unit is contaminated wi1h the average soil concentraticn ana ;he 
contaminated soil was assumed to be 5-ft deep. 

The contaminants from the area move frcm the ranking clnit'as the r?suir ~i 
precipitation-generated leachate and snowmelt, overland runoff into the site-wide 
drainage system and then to an off-site river, and from suspension of contaminated 
surface soils. 

Four groundwater usage locations were modeled including one on-site and three 
off-site wells. Twenty-eight usage iocations were used for the soil suspension of 
cobalt-60 based on county data within the SO-mile radius of the facility. 

Results of the 2isk-Based Modeling 

The ranking unit resulted in an HPI in Group 2 because of the ootenrral for !ngestion 
and tnnalation of cobalt-60 atmospherically transoorted to acr!cui"Lure prmcicts ace 
breathing the air. The radiation effects of coDalt-60 and the iacge numDer o f  ;eogiz 
for inhalation around the facility drove the HPI. This HPI Group, as expiair;oa in 
Section 1.7 4 of this report, would place this ranking unit with those environmental 
problems that are characterized as generally reaching receptors a t  levels well berow 
those used in regulatory decisions. 

1 ...- :. Qualifiers to the Risk-Based Rankinq 
I. 

.>.. This ranking unit includes overland runoff. The qualifiers discussed in Section 1.7.5 
of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, Mound informed the Survey that this area will be evaluated as part 
of the AL Environmental Restoration Program. 

Mound 
Tritium Contamination in the Main Hill Groundwater 

Description of Rankinq Unit 

Past on-site releases have resulted in tritium contamination of groundwater on the 
Main Hill. Site sampling has confirmed tritium contamination and has found 
elevated tritium concentrations in shallow groundwater. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled for this ranking unit was groundwater. 

The exposure pathways analyzed for this ranking unit included the potential 
inhalation or ingestion of water vapor from bathing and through consumption of 

I 
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drinking water pumped from on-site facility weiis and off-site private wells. 
Groundwater a t  the usage locations is not ysed for irrigation of agriculturai crops or 
as feedwater for animals thar may be consumed; therefore tnis exposure pathway 
was not modeled. This rankin unit was the only unit simulated that introduces 

river bordering the site because i t  is a losing river in this area; therefore the surface 
water pathway was not modeled. 

tritium into the groundwater 9 low system. The groundwater does not enter the 

The source of the tritium in the groundwater near the Main Hill is  of question 
because well monitoring data have :ndicated it is present in the groundwater but 
the source is unknown. It couid be from Main Hill but the hydrology of the area IS 
complex and not well-defined. 

Tritium inventories we re estimated fro rn g ro u n dwa t e  r concentrations. These 
estimates were crude as a result of the limited data. Because of the poor source 
terms data and the many assumptions made in the groundwater flow, the data 
were considered to be in category "C". 

The contaminants were assumed to move from the ranking unit by precipitation- 
generated leachate and snowmelt percoiation. For modeling purposes, transport 
was assumed to be from the Main Hili rhrough the aquifer to on-site and off-site 
wells. Four receptor welis were modeled, cne on-rite and three off-site. 

%. 
?*' 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI in Group 2 because of the potential f o g  
consumption of tritium in the bathing and drinking water through t h e  
groundwater pathway and subsequent :adlation effects. The iow ranking is- 
because of the relatively few people exposed and because the groundwater 
pathway off the Main Hill is poorly understood. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that are characterized as generally reaching receptors a t  levels below". 
those used in regulatory decisions. 

lnteqration Phase Concerns 

".'" 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater Contamination in a 
perched zone. 

Current Status of the Rankinq Unit 

In March 1988, Mound informed the Survey that investigations are being 
undertaken as a cooperative effort of the AL Environmental Restoration Pro ram 

been installed, and groundwater samples taken daily. The site reports that 
remedial actions will be based on the results of this sampling effort. 

and the contractor. Collection, monitoring and pumping equipment and wells 9, ave 
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Mound 
SMPP Hiil Orum Storage Area 

Description of Rankinq Unit 

There is a potential for groundwater releases of organic and inorganic 
contaminants from the subsurface soil in a 50-ft by 50-ft area of the facility that was 
used for storage of drums in 1985. Contents of the drums include silver, lead, 
chromium, and acetone. 

How the Rankinq Unit was Modeied 

The transport pathway that was modeled for this ranking unit was groundw. ter. 

The exposure pathways analyzed for this ranking unit included potentjai inhaiagcion 
or ingestion of water vapor from bathing and througn consumption of drinking 
water pumped from on-site facility wells and off-site private wells. Groundwater a t  
the usage locations is not used for irriqation of agricultural crops or as ieedwater 
for animals that may be consumed; therefore this exposure pathway WGS not 
modeled. The groundwater does not enter the river bordering the sit2 becaiise it is 
a losing river in this area; therefore the suiface water pathway was not mode!ed. 

The failure scenario assumed that al l  the drums aver a 50-ft by 50-3  diea k2icc6 : 5 
percent of their contents in one ear over a 6.7-year period starting in 1985. Exaci 

critical data category is "E". 

The contaminants were assumed to move from the ranking unit by precipitation- 
generated leachate and snowmelt percolation. For modeling purposes, transport 
was assumed to be from the ranking unit, throu h the unsaturated till layer, 

.1 were modeled, one on-site and three off-site. 

:5. Qualifiers to the Risk-Based Ranking 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

contents and concentrations in t i e drums were not measured. Because of this, the 

: I  through the aquifer, and out to the on-site and o 8 -site wells. Four receptor wells' 

Results of the Risk-Based Modelinq 

The ranking unit resulted in a very iow HPI in Group 0 because of the smail 
inventories of contaminants, the Ion groundwater flow path, the lar e adsorption 

This HPI Group, as explained in Section 1.7.4 of this report, would place this ranking 
unit with those environmental problems that are not projected to reach receptors. 

coefficients (Kd), and the relatively 9 ew people that potentially coul 3 be exposed. 

Current Status of the Rankinq Unit 

In March 1988, Mound informed the Survey that all drums containing hazardous 
waste have been shipped off-site for disposal a t  an €PA-approved site. The 
remaining drums, containing non-regulated oil, have been moved to the waste 
storage facility. Samplin and analyses of the drum contents, to determine whether 

lune 1988. 
or not regulated materia 9 s are present, are scheduled by the site to be compieted by 

A- 104 

33 li 



lo 4 

1 

'I 

-I 

I 
m 

m 
I 
1 
I 

Mound 
Potential Leakage from Underground Tanks 

Description of Rankinq Unit 

There is a potential for groundwater reieases of organic contaminants from the 
subsurface soil behind Building 51 from an underground solvent storage tank. The 
tanks have not been leak tested. 

How the Rankinq Unit was Modeled 

The transport pathway.that was modeled for this ranking unit was groundwater. 

The exposure pathways analyzed for this ranking unit included potential inhalation 
or ingestion of water vapor from bathing and through consumption of drinking 
water pumped from on-site faciiity wells and off-site private wells. Groundwater a t  
the usage locations is not used for irrigation of agricuitural crops or as feedwater 
for animals that may be consumea; therefore this exposure pathway was not 
modeled. The groundwater does not enter :he river bordering the faciiity because 
it is a losing river in this area; therefore the su:iace water pathway was not 
modeled. 

; Q 

The standard release scenario for drums (see Section 1.7.7 of this report) assumedL-:';: 
that the entire tank leaked over a 7.4-year period (135 gallyear). The contents of .': 
the tank are unknown so two runs were made with pure trichloroethylene (TCE) in 
the tank first and then pure acetone. It was assumed that TCE.and acetone w o u W  
not volatilize. Because of the lack of data, the critical data category is "C". '-2 

The contaminants were assumed to move from the ranking unit by precipitation- - 
generated leachate and snowmelt percolation. For modeling purposes, transport 
was assumed to be from the ranking unit, through the unsaturated till layer, 
through the aquifer, and out to the on-site and off-site wells. The hydrology of this. 
area is very poorly understood. Four receptor wells were modeled, one on-site and 
three off-site. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI in Group 4 because of the potential for 
consumption of TCE in the bathing and drinking water with subsequent toxic 
effects. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmentai problems that present a tertiary level of 
concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit involves the modeling of organic contaminants in groundwater. 
The qualifiers discussed in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

in March of 1988, Mound informed the Survey that corrective action will be taken 
based on the results of the sampling snd d2termination of nsed. 
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Nevada Test Site 
Nye County, Nevada 

.. . 
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NTS 
Tunnel Ponds 

Description of Rankinq Unit 

Nuclear testing tunnels are mined into Rainier Mesa. These tunnels occasionally 
intercept perched groundwater lenses which are channeled into a series of ponds 
called tunnel ponds. These ponds store the water until exfiltration or evaporation 
occurs. The water IS contaminated with tritium and other radionuclides; merhylene 
chloride has also been detected. Because these ponds are unlined and the 
discharged volumes are relatively large, there is a potential for the contaminants to 
migrate through the unsaturated layer and into the groundwater zone. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled were the ponds leaching to grmndwater. 

The exposure pathways analyzed included potential Ingestion of groundwater, and 
potential ingestion of crops irrigated and livestock that have been drinking the 
groundwater. 

Volatilization of contaminants was not considered because of the great horizontal 
distance between this waste unit and poten-cial receptors. 

Migration of contaminants is assumed to occur due to infiltration of liquids from a 
continuous head of water in the ponds. Contaminant inventory data were taken 
from measured surface water sampling data. The critical data category was "B" 
based on the groundwater transport parameters. 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI in Group 0 for potential consumption of 
methylene chloride and tritium-contaminated groundwater. Even though 
methylene chloride is a highly mobile and toxic chemical, the reat vertical distance 

receptors. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. 

to groundwater and low groundwater velocity have resulte 8 in a very low risk to 

Qualifiers to the Risk-8ased Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

In teq ration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was potential impacts on wildlife. 

Requlatory Aspects of the Rankinq Unit 

If the presence of toxic chemical contaminants is confirmed, actions specified under 
the Resource Conservation and Recovery Act (RCZA) will have to be execuIed. A 
Part  A Application wil l  have io bz submitted to the state of Nevada and 

A- 107 

3 3 3  



. -  

Environmental Protection Agency (EPA), followed by a Closure plan for the existing 
ponds. A Part  8 Application will have to be submitted with plans for n e w  
wastewater holding areas that meet RCRA criteria, and subsequent remedial action 
will be required. 

NTS 
Fuel Spill-Desert Rock Airstrip 

Description of Rankinq Unit 

Sometime between December 20 and 26, 1985, the airstrip refueling system 
released approximately 18,000 gallons of Jet A-50 fuel to the subsurface sol. There 
are many different types of jet  fuels; for simplicity, j e t  fuel was simula;ed by 
kerosene. The tank system has been repaired but the contaminated subsurface mi 
remains. The concern is that the fuel may leach through the panially saturated 
zone into the groundwater. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was the leaching o f  contaminat& 5oIi ta  
groundwater. 

The exposure pathways analyzed included potential in estion of groundwater, anc 

groundwater. 
potential ingestion of irrigated crops and livestock t E a t  have been drinking the 

The contaminant inventory was supplied by the Survey team and obtained from the 
facility personnel. The source data were adequate, resulting in critical data 
cat eg o ry ' I  A. I' 

w I. 
1 
I 
1 

Results of the Risk-Based Modelinq 

e This ranking unit resulted in an HPI Group 0 for j e t  fuel for al l  groundwater 
- r .  receptors. This low score isdue to the relatively low volume of'fuel spilled, the large 

vertical distance to groundwater, and the low rainfall available to drive the 
contaminants downward. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental problems that are 
not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

also models an organic in groundwater. The qualifiers discussed in Section 1.7.5 of 
this report apply. 

-. 

The score for this ranking unit is based on jet fuel in groundwater. This ranking unit 

NTS 
Soil Contamination by Hazardous Chemicals 

Description of Rankinq Unit 

Hazardous chemicals have been and continue to be released to the surface soils 
the Nevada T e n  Site (NTS). These releases are maicly due to leaks from chernicoi 
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stora e areas such as leaking drain vaives and spiilage resulting from drum 
trans 9 ers. The volume of leakage is generally low and occurs intermittently. The 
chemicals of concern include motor oil, di,esel fuel, asphalt binder, and Stoddard 
solvent. All releases are assumed to occur in Area 6 (Flats Area) because the 
majority of waste units are located in this area. The major coccern is that 
contaminated surface soil particles may be resuspended by disturbances or the wind 
and then be inhaled by the surrounding population or deposited on crops. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was surface soil to atmosphere. 

The exposure pathways analyzed included potential in halation of airborne 
contaminated soil particles, potential ingestion of contaminated crops and livestock 
produced in surrounding areas, and the potential of direct contact wi th  
contaminated soi 1 particles. 

The inventory of hazardous materials in this waste unit was provided by the Survey 
team. The critical data category was "8" due to the uncertainty pertaining to the 
quantities of materials leaked. The contaminants are assumed to migrate from the 
waste unit as a result of resuspension into the atmosphere by wind or mechanical 
d ist u r bances. 

Results of the Risk-Based Modelinq 

This ranking unit scored in HPI Group 0 for diesel fuel for ingestion of potentially 
contaminated crops and livestock. Diesel fuel and.the other contaminants scored 
low because of their relatively low inventories in the soil. This HPI Group, as*?' 
explained in Section 1.7.4 of this report, would place this ranking unit with those."' 
environmental problems that are not projected to reach receptors. 

Requlatory Aspects of the Rankinq Unit 

The presence of hazardous materials, if confirmed, would trigger a Remedial . ' -  
Invertigation/Feasibility Study (RI/FS) specified under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). 

NTS 
Wastewater Lagoons in Grainage Swales 

Description of Rankinq Unit 

Several sewage lagoons and tunnel ponds are located in drainage swales which may 
be washed away by large storm events. The tunnel ponds receive subsurface 
drainage from tunnels N, T, and E which are used to conduct tests which generate 
radioactivity. The ponds are used to collect the contaminated drainage and 
sediments. Release of contaminants from the ponds themselves is not a c-oncern in 
this ranking unit. It is only if the pond contents have been washed out over the 
desert by a flood event that they may resuit in the potentiai for direct contact or for 
transport to d f - s i t e  receptors by volatilization or resuspension. 

A- 109 

3 39 



~ ' .  
, : .' 

r .  

.- 

How the Rankinq Unit was Modeled 

The contaminants modeled include ruthenium-103, plutonium-239, stronrium-5Ci, 
methylene chloride, tritium, chlorobenzene, and acetone because these were the 
only contaminants identified in the water sampies. 

The transport pathway modeled was surface soil to atmosphere. The radioactive 
contaminants may be transported by resuspended soil particles. The organ i c  
contaminants may potentially be volatilized and inhaled by the surrounding 
population. 

The exposure pathways analyzed included potential in halation of  a:rbo:ne 
contaminants by the surrounding population, potential ingestion of po 2ntially 
contaminated crops and livestock produced in the surrounding area, and pmentrar 
direct contact with contaminated soil. 

The inventory of contaminants was determined from measured contaminant 
concentrations in the ponds. The critical data cate ory for this ranking unit IS  " 3 "  

migrate from the surface soil either by resuspension by mechanical distlimane I;r 

volatilization, depending on the contaminant in question. 

due to the volume of material lost during a fiood. T 1 e contaminants are assl;mec TO 

Results of the Risk-8ased Modelinq 

The rankin unit resulted in HPI Group 0 for the potential for inhalation and 

the other contaminants al l  scored low because of the great distances to the 
receptors. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. 

ingestion o 3 ruthenium-103 by the surrounding population. Ruthenium-103 and 

*- Requlatory Aspects of the Rankina Unit 

a- If the presence of radioactive and toxic chemical contaminants is confirmed, actions 
specified under RCRA will have to be executed. A Part A Application will have to be 
submitted to the State of Nevada and €PA, followed by a closure plan for the 
existing ponds. A Part 8 Application will have to be submitted with plans for new 
wastewater holding areas that meet RCRA criteria, and remedial action will be 
requ i red. 

NTS 
Subsurface Soil Contamination 

Description of Rankinq Unit 

As of April 1987, there have been 108 annocnced underground nuclear tests below 
the water table. These tests were carried out in both the Mesas and Flats areas. All 
material in the immediate vicinity of the blast is vaporized and the material further 
away is fractured by the shock wave from the explosion. Groundwater surrounding 
the blast IS forced outward a t  the explosion site. 
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How the Rankinq Unit was Modeled 

The only transport pathway modeled was subsurface soil leaching to groundwater. 
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.8 
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The exposure pathways analyzed included gotential ingestion of groundwater, and 
potential for ingestion of livestock that have been drinking the groundwater. 

Because the tests were conducted underground, surface soil and air transport 
pathways were not addressed. 

The Survey team could not obtain actual fission product inventories for the test 
locations. Generalized assumptions were made regarding yield, decay, and fission 
products. Because the majority of the fission proaucts solidify in the subsurface soils 
after a blast, it was assumed only .0001 percent (10-6) of the fission products was 
available for groundwater migration. Because of the lack of inventory data, a 
critical data category "C" was assigned to this ranking unit. 

Because of the tremendous pressures created by these nuclear detonations, 
fractures result which may affect flow rate and direction. Therefore, it was decided 
to perform a sensitivity anal sis based on these hydrogeologic properties. A base 

veiocity determined for the NTS. A scenario was analyzed where groundwater 
fiows southward a t  a higher veiocity resuiting from potentiai fracturing. There are 
four computer analyses associated with this ranking unit: i) base case in the Flats.- 
Area (groundwater flows south and the velocity normally assumed for the Flats., 
Area is utilized), 2) sensitivity case in the Flats Area where the groundwater flows::,. 
south and velocity is increased due to fracturing, 3) base case in Mesas Area, and 4&: 

Results of the Risk-Based Modelinq 

A l l  four of the analyses discussed above resulted in an HPI Group 0. This HPI Group, 
as explained in Section 1.7.4 of this report, would place this ranking unit with those.' 

case scenario was performe 2 where groundwater flows southward a t  the average 

sensitivity case in the Mesas Area. :t.: 

environmental problems that are not projected to reach receptors. . L .  

Requlatorv Aspects of the Rankinq Unit 

Recently, the state of Nevada submitted a proposal to the €PA for primacy in 
controllin injection wells. Emplacement holes for nuclear test devices can be 
considere 1 injection wells by current definition. The position the state will take 
with regard to construction of the emplacement hole and the execution of a test in 
the future is unknown a t  the present time. The position the EPA or state will take 
under CERCLA is uncertain a t  this time. 

NTS 
Contamination of Scriis with Radionuclides 

Description of Rankinq Unit ' 

I 

Surface soils a t  NTS have been .contaminated wi:h radioactive materials from 
previous activities including n ccj C:F d.?ton s ti ons, safety experi m e m ,  3 nd nuclear- 
rocket accidents. A t  the tjme G? ;he 5i i r jE: / ,  77 C.;C:zr? miles were iaentifiec as beic:y 
contaminated with various radioauclides. Coataminants of concern Include 
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plcjtonlum-239, cesium-1 37, strontium-90, and europium-1 52. Because much of :he 
measured contamination has been In rhe Flats Area, the soLirce tern IS assumes :o 
be located In the center of the Flats Area for modeling purposes. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was surface soil to atmosphere. 

The exposure pathways analyzed included potential inhalation of airborne 
contaminants, potential ingestion of contaminated crops and livestock, and the 
potential for dermal contact with contaminated soils. 

The contaminant inventory was determined from measured surfz -e soil 
concentrations taken from numerous areas of the site. A critical data categcry “ 8 ”  
was assigned to this ranking unit due to the assumptions pertainin to the location 

resuspension, particularly if the desert surface is disturbed. 
of the contamination. Contaminated soil may be transported - % y atmospheric 

Results of the Risk-Based Modelinq 

This rankin unit resulted in an HPI Group 0 for the potential for inhalation and 
ingestion o 9 plutonium-239 contaminated soil particies. This-icw sco:e is  buz - >  1.3 , r : : ~  
great horizontal distances between the waste unit and rhe receptors. ; : 7 ; 5  :-?i 
Group, as explained in Section 1.7..4 of this report, would place this ranking unit 
with those environmental problems that are not projected to reach receptors. 

’ 

J 
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lnteqration Phase Concerns 

~ 4 : .  . This ranking unit was identified as having. environmental degradation issues 
”* . associated with it. The degradation issues were on-site soil contamination and 
<: :.” potential impacts on wildlife. The significance of the soil degradation issue was 
‘i, viewed as being inadequately represented by the risk-based ranking. Therefore, 
, :  the ranking for this unit was adjusted. 

Requlatory Aspects of the Rankinq Unit 

In March 1988, NTS informed the Survey that the preliminary assessments/site 
investigation requirements established under CERCLA are being completed. 
Preliminary reviews indicate that the scores will be high enough to place portions of 
the NTS on the National Priorities List (NPL). This status will require that a list of 
requirements be satisfied including the RIIFS. 

NTS 
Near Surface Soil Contamination from Waste and Wastewater Disposal Practices 

Description of Rankinq Unit 

This rankin unit is subdivided into three waste units due to differences in the 

unit is the Area 6 decontamination pond, which can potentially releass 
conraminants to borh the atmosphere and .the groundwater. This pond is xr:z;?:iy 
active and samplin and anaiysis has ievealea the presence of tri.tiurn and : J S ~ ~ O ~ ; S  

release mec R anisms, type of contaminants, and timing of release. The first waste 

volatile organics. T t e sccond waste unit includes a disposal area in Areas 25 a n a  25. 

(I 
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This waste unit consists of leachfields ussd to dispose of iiquid radioactive waste 
including cesium-137 and cobalt-60. The third waste unit includes the Area 23 
Hazardous Waste Trenches, where hazardous chemicals have been disposed of. This 
waste unit is no longer active. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included waste unit to groundwater and waste 
unit to atmosphere. 

The exposure pathways analyzed included potential ingestion of groundwater, 
potential ingestion, of irrigated crops and livestock that have been drinking 
groundwater, potential inhalation of airborne contaminants, and the potential for 
dermal contact with volatile organics. 

Contaminant inventori'es have been calculated from measured contaminant 
concentrations and historical records of disposal. A critical data category "8" was 
assigned to this rankin unit due to the assumptions made pertaining to  

rom the po.nd alon with liquid seepaGe from the pond. Contaminants are 
assumed to migrate rom the ieschfie!ds and trenches by precipitation-generated 
leachate. The Area 6 decon pond is  ar: active waste unit and is assumed, for 
modeling purposes, to release conrsrninants for a period of 76 years past pius 40 
ears. Areas 25 and 26 and the Area 23 hazardous waste trenches were assumed tg. 

roundwater transport o 'I contaminants. Contaminants are assumed to migrate 3 3 

..J . . Lave been operating for 12 and 7 3 years, respectively. .&+. 

Results of the Risk-Based Modeiinq 

The Area 6 decon pond resulted in an HPI Group 0 for in estion of methylene 

resulted in an HPI Group 0 for ingestion of tetrachloroethylene. The Area 25 and 26. 
waste units resulted in an HPI Group 0. This HPI Group, as explained in Section 7.7.4- 
of this report, would place this ranking unit with those environmental problems' 
that are not projected to reach receptors. 

chloride-contaminated groundwater. The Area 23 Hazar J ous Waste Trenches . 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Requlatow Aspects of the Rankinq Unit 

In March 1988, NTS informed the Survey that a HCRA Part A Application for the Area 
6 decontamination pond has been submitted to the €PA and the State of Nevada. It 
is recognized that a Part B Application will have to be submitted which outlines the 
plans to close the existing pond and construct a new porid for decontamination 
runoff that satisfies RCRA requirements. A ciosbre plan has been submitted for the 
hazardous waste trenches in Area 23. Subsequent remedial action may be required. 
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NTS 
Potential for Leaks from Underground Storage Tanks 

Description of Rankinq Unit 

Underground storage tanks (USTs) are' located throughout the facility out are 
concentrated in the southwest portion; therefore, this ranking unit deals oniy with 
the tanks in that area. Mean tank age and capacity are 25 years ana 8,000 gallons, 
respectively. The contaminants of concern include gasoline, diesel fuel, kerosene, 
and fuel oil. These tanks are not cathodicaily protected nor are they monitored for 
leakage. 

How the Rankinq Unit was Modeled 

The only transportpathway modeied was waste unit to groundwater; 

The exposure pathways analyzed include potential in estion of groundwater and 

Because the tanks are underground, surface soil and air transport pathways Y/?W 
not considered. 

, 

potential ingestion of irrigated crops and livestock drin t ing the groundwater. 

Subsurface releases from these tanks were modeled using the standara a5sumprioCs 
described in Section 1.7.7 of this report. A critical data category "8" was assisnea to 
this ranking unit due to the lack of information concerning the condition of the 
tanks. 

Results of the Risk-Based Modelinq 
.. ,. ,. 

' This rankin 
-*' 

unit resulted .in an HPI Group 0 for ingestion of groundwater 

This HPI 
containing t R e above-mentioned contaminants. This low score is due to the low 
hydraulic conductivity and the thickness of :he unsaturated soil layer. 

with those environmental problems that are not projected to reach receptors. 
... .. .;-- Group, as explained in Section 1.7.4 of this report, would place this ranking unit 

," > 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil and fuels in groundwater and models organics in 
groundwater. It a!so uses a standard release assumption for USTs. The qualifiers 
discussed in Sections 1.7.5 and 1.7.7 of this report apply. 

NTS 
Potential for Release from Hazardous Materials and Waste Storage Areas in NTS 

Description of Rankinq Unit 

Several aboveground tanks lacking spill containment barriers or having 
unsatisfactory containment berms were noted. The worst of these is a 420,000- 
galion gasoline bulk storage tank in Area 23. The major concern is that gasoline 
vapors may be inhaled by the surrounding population or absorbed by crops i f :  t h e  
areas surrounding the site following a s?,il. 
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How the Rankinq Unit was Modeled 

The only transport pathway modeled was waste unit to atmosphere. 

The exposure pathway analyzed was potential in halation of gasoline vapors. 

In accordance with the standard release scenario for aboveground tanks (see 
Section 1.7.7), it is assumed that a catastrophic event results in the release of the 
tank's contents which will. likely be one-half full. The contaminant release rate was 
estimated by the Survey team. It is  assumed that 25 percent of the product (52,500 
gallons) is lost to the atmosphere by evaporation. The critical data category for this 
ranking unit is "C" due to the lack of information conce.rning the condition and 
contents of the tanks. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI Group 0 for the potential for inhalation of 
gasoline vapors by the population within a 50-mile radius of the site. This low score 
is due to the large distances to the receptors from the waste unit. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. 

NTS 
Potential for Leaks from PCB Transformers 

Description of Rankinq Unit 

During the Survey, it was found that several transformers containing 
polychlorinated biphenyls (PCBs) either were leaking or had leaked in the past. 

How the Rankinq Unit was Modeled 

The only transport pathway modeled was surface soil to atmosphere. .., 

The exposure pathways analyzed included potential inhalation of contaminated soil 
particles and the potential for dermal contact with contaminated soil particles. 

Al l  PCB storage areas are secured and the total number of potentially exposed 
workers IS approximately 50. In accordance with the standard release scenarios for 
PCB (see Section 1.7.7), in order to model the worst-case scenario, a large 
transformer near Mercury was assumed to fai l  catastrophically. It was also assumed 
that emergency cleanup measures would remove all soils containing greater than 50 
vg/g PCB concentration. The critical data category for this ranking ur-it is "8" due to 
the assumptions made for the catastrophic release of the transformer. 

Results of the Risk-Based Modelinq c 

This ranking unit resulted in an HPI Group 0 for potential exposure by on-site 
workers through inhalation and dermal contact. This low score is due to the small 
population (50) that can potentially be exposed to the PCBs. This hPI Group, as 
explained in Section 1.7 4 of this report, wouid place this ranking unit with those 
environmental problems that are ;lot 9ro;er:ed ro ;each ;eceDtors. 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit assumes a catastrophic failure of a transformer. The qualifiers 
discussed in Section 1.7.5 of this report apply. i 
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Pantex Facility 
Amarillo, Texas 
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Pantex 
Known Liquid Releases 

Description of Rankinq Unit 

An unlined waste pit a t  Pantex received waste solvents wnen it operated from : 954 
to 1980. There is a potential for these solvents to migrate to the groundwater. in 
addition, there have been several leaks from underground storage tanks ( U S i s )  on 
the Pantex facility. 

How the Rankinq Unit was Modeled 

Solvent contaminants have the potential to seep into both a potentialiy >erched 
aquifer, which may serve some local residents close to the northern border of 
Pantex, and the main aquifer, which serves the site and nearby communities. 

The transport pathway that was modeled was groundwater. 

The exposure pathways that were modeled included potential in halation ant= 
ingestion of bath water, potential ingestion of groundwater, and potentiat 
consumption of crops and livestock which were irrigated wizh groundwater. 

There are no known surface water pathways which link any discharges of ti72 ;it 
contents to any of the playas a t  Pantex; therefore surface water pathways were not 
modeled. 

' 8 ;  

Based on reports of the annual quantity of waste solvents generated during the 
years 1981 to 1984, an estimate of the maximum disposal rate of solvent was 
developed for use in the model. Information on the types of solvents used in the 
past a t  Pantex- indicates that toluene, acetone, tetrahydrofuran, methanoi, 

:,. dimethylformamide, methyl ethyl ketone, and ethanol may have been disposed of :: in the waste pit. This quantity of solvent estimated to be disposed of in the waste 
.A pit greatly exceeds the volume of other known liquid releases from underground 

. $ *  gasoline tanks and is modeled in place of these low-volume releases. The criticai 
data category for this ranking unit is "8" due to the estimation of the discharge. 

Results of the Risk-Based Modelinq 

Due to the toxicity of dimethylformamide, the ranking unit resulted in an overall 
HPI in Group 8, caused by the potential for ingestion of dimetnylformamrde- 
contaminated crops and livestock from groundwater used for irri ation. This iiPI 

with those environmental problems of most concern from the perspective of the 
potential public hazard. 

Croup, as explained in Section 1.7.4 of this report, would place t a is ranking unit 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 
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Requlatory Aspects of the Rankinq Unit 

The site included in this ranking unit, an inactive solvent disposal pit, is being 
addressed as a Comprehensive Environmental Response, Compensation, and 
Liability AdSuperfund Amendment and Reauthorization Act (CERCLA/SARA) site. 

Current Status of the Rankinq Unit 

In March 1988, Pantex informed the Survey that a Remedial investigation Plan, 
which is expected to address the site in this ranking unit, is currently in preparation 
as part of the Albuquerque Operations Office (AL) Environmental Restoration 
Program. Field work is scheduled to begin in July 1988. 

Pantex 
Playas 

Description of Rankinq Unit 

Four natural lakes (called playas) a t  Pantex receive all site process effluents and 
rainwater runoff draining potentially contaminated soils. As a result, the 2layas 
may contain inorganic, or anic, radioactive, and high explosive (HE) contaminants 

source of contamination, the standing water in the playas serves as a driving forces$, 
to assist migration of the contaminants to the groundwater. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled were groundwater and surface water. 

The exposure pathways that were analyzed included potential in halation and 
ingestion of bath water, potential ingestion of groundwater, and potential 
ingestion of crops and livestock irrigated with groundwater and surface water. 

from these sources. In ad 3 ition to these scrface water bodies acting as a potential 

L c  

The exposure scenarios that were not analyzed included ingestion of surface water 
and recreational exposure to surface water since the playas are not used for these 
purposes. 

Analytical data from surface water samples collected from Playa 1 were used to  
model the transport of uranium-238, barium, hexavalent chromium, cyanide, di-N- 
butyl phthalate, HMX, and TAT9 from the playas to the aquifer(s) and subsequent 
exposure. Because a mouerate number of assumptions were made in developing 
the source term from this data, the critical data category for this ranking unit is "B".  

Results of the Risk-Based Modelinq 

Due to the toxicity of HEs, the ranking unit yielded an HPI in Group 6, resulting from 
the potential for ingestion sf HMX-contaminated crops and livestock from 
groundwater used for irrigation. The potential for ingestion of, and irrigation with, 
groundwater contaminated with the high explosives HMX and TAT6 from the 
playas resulted in the highest overall tiPls. This HPI Group, as explained in Section 
1.7.4 of thi,s report, would place this ranking unit with those environmental 
problems- that represent a secondary level of concern from the potential public 
hazard perspective. 

I 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that efforts are ongoing to 
characterize the waste streams entering the playas. 

Pantex 
Ditches 

Description of Rankinq Unit 

Four drainage ditches a t  Pantex receive effluents which contain treatment plant 
wastes, processing wastes, high explosives, and potential solvent and lead-based 
paint residues. The ditches drain to the playas. 

How the Rankinq Unit was Modeled 

I - I. Possible groundwater contamination was modeied for both the poientiai snailow 
perched aquifer, which may serve some residences close to the northern border of '. Pantex, and the deeper aquifer, which serves the site and nearby communities. 

The transport pathways that were modeled included groundwater and surface 
water. 

U. The exposure pathways that were analyzed included potential inhalation and 
.': ingestion of bath water, potential ingestion of groundwater, and potentiai 

consumption of crops and livestock irrigated with groundwater and surface water. 

4 

* a  

The exposure pathways that were not modeied included ingestion of surface water 
and recreational exposure to surface water because the playas are not used for 
these purposes. 

Analytical data for samples of the liquid and sediment in the ditches were used to 
model the migration of hexavalent chromium, phenol, di-N-butyl phthalate, 
toluene, trichloroethylene, TATB, RDX, HMX, PETN, and cyanide t o  the 
groundwater. Wells located a t  and outside the Pantex Facility were used to model 
the exposure to potentially contaminated drinkin water. 8ecause a moderate 

and sediment data,.the critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit scored in HPI Group 7. The potential for irri ation with 

the toxicity of HEs. In general, irrigation with and in estion of groundwater 

HPI Group, as explained in Section 1.7.4 of this report, would place this ranking unit 

number of assumptions were made in developing t R e source term from the liquid 

groundwater from the deeper aquifer containing PETN drove the ran, 9( ing, due to 

containing high explosives, HMX, PETN, and RDX gave the 7l ighest overall HPls. This 
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with those environmental problems tha t  represent a secondary level of concern 
from the potential public hazard perspective. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that activated charcoal filters 
are being added to all HE wastewater treatment systems to prevent the discharge of 
high explosives and some solvents. In addition, efforts are ongoing to characterize 
the waste streams entering the playas. 

Pantex 
Contaminated Surface Soils-Not Accessible 

Oescription of Rankinq Unit 

The area around two former drum storage pads located in Zone 11 a t  pads 11-12 
and 11-13, and two former drum salva ing paas located a t  Buildings 10-7 and 10-9, 

acetone, tetrahydrofuran, methanol, dimethylformamide, methyl ethyl ketone, and., 
ethanol) that occurred when the faciiities were operating. 

How the Rankinq Unit was Modeled 

There is a potential for the liquids from the releases to migrate through the soil to 
the underlying groundwater. The groundwater pathway includes both the 
potential perched aquifer, which may serve some local residents close to  the 
northern border of Pantex, and the main aquifer, which serves the site and nearby 
com mu n ities. 

may be contaminated from spills an 3 releases of various solvents (i.e., toluene,= 

e=. 

u 

The transport scenario that was modeled was groundwater. 

The exposure pathways that were analyzed included potential inhalation and 
ingestion of bath water, potential ingestion of groundwater, and potential 
consumption of crops and livestock irrigated with groundwater. 

Neither the potentially contaminated soil areas nor nearby surface water bodies 
were accessible to the public; therefore, these exposure pathways were not 
modeled. 

In accordance with the standard reiease scenario for drums (see Section 1.7.7), an 
assumed 10 percent per year drum failure :ate was imposed to model the potential 
leakage of the contents of the drums during the 10-year operational iife of the 
facilities. Because a significant number of assumptions were made in developing 
the source term and a standard failure rate was used, the critical data category for 
this ranking unit is "C" .  
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Results of the Risk-Based Modelinq 

The ranking unit scored in HPI Group 0, driven by the toxicity ofdimethylformamide 
and the potential for ingestion of contaminated drinking water from wells ilsina 
perched groundwater. This HPI Group, as explained in Section 1.7.4 of this report: 
would place this ranking unit with those environmental problems that are not 
projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics 
Section 1.7.5 of this report apply. 

n groundwater. The qua 

Pantex 
Contaminated Surface Soils-Accessible 

ifiers discussed in 

Description of Rankinq Unit 

Two areas a t  Pantex are accessible to farmers and may contain contaminated 
surface soils. The areas in question are a transmission line pole area ana a fo rmer  
burning ground. Soils in these areas have gotentially Seen contamifisted wi:k 
herbicide ana with barium-contaminated ash, respectively. TNT anc other i~ E s  may 
also be present in the ash. Soils may be susceptible to wind suspension ana  ia 

-i, mechanical resuspension from cultivation. activities. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included direct exposure to the soils and 
surface soil resuspension. 

;" The exposure pathways that were modeled included potential direct exposure, 
hb potentiai inhalation of resuspended soils, and potential ingestion of crops and 
-':+ livestock which were contaminated by resuspended soils. 

Groundwater and surface water transport were not modeled, because surface soil 
contaminant concentrations were not  considered high enough t o  reach 
groundwater or affect surface water quality. 

Assumptions made by the Pantex Survey team to determine concentrations of 
barium, dioxin, and 2,4-0 to model this ranking unit were an application rate of 
herbicide a t  the transmission line pole area, and a frequency of burning trash a t  the 
burning grounds. Because these assumptions were made in developing the source 
term, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Modelinq 

The potential for direct exposure and exposure through consumption of livestock 
and crops contaminated with dioxin from the transmission line pole area gave an 
HPI in Group 2. The score results from the extreme toxicity of dioxin. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
w i t h  thcse 2nvironmental problems that d1-9 characterized as generally reaching 
receptors a t  levels below those-used in regulatory decisions. 

I 
I 
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Current Status of the Rankinq Unit 

In March 1988, Pantex informed the Survey that these areas were sampled as part of 
the Environmental Survey. They will be further evaluated as part of the AL 
Environmental Restoration Program. 

Pantex 
PCB Release 

Description of Rankinq Unit 

Surface soils surroundin a concrete transformer pad may be contaminated with 

may be washed via stormwater runoff to the playas, which are used for irrigation. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included soil resuspension and overland 
runoff. 

polychlorinated bipheny 4 s (PCBs). PCB is volatile, and potentially contaminated soils 

The exposure pathwa s analyzed included potential inhalation of resuspended soiis, 

potential ingestion of crops and livestock irrigated with playa water. 

The groundwater transport pathway for PCB-contaminated surface soils is expected7 
to be limited due in part to the low annual precipitation rate for this area. Rainfall 
serves as a driving force for the migration of contaminants from the surface soil to.: 
the groundwater. In addition, PCB concentrations in the surface soil are not 
expected to be high enough to affect groundwater quality. The playas are not used 
for recreation, so direct exposure to surface water was not modeled. 

Measured surface soil concentrations of PCBs were used to  model exposure:? 
Because a moderate number of assumptions were made in developing the source 
term and the areal extent of contamination, the critical data category for this 
ranking unit is "B".  

, . ~  

potential ingestion o Y crops and livestock contaminated with redeposited soiis, and 

. i! 

I 
1 

Results of the Risk-Based Modelinq 

Transport b the wind, and the potential effects from inhalation and-exposure from 

transport and redeposition of PCB-contaminated soils. The score was driven by the 
toxicity of PCB. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental problems that are characterized as 
generally reaching receptors a t  levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil and an organic in 
surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

ingestion o r contaminated crops and livestock, resulted in an HPI in Group 3 from air 
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Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that the cleanup acttocs 
ongoing a t  the time of the Survey have been completed. According to  the site, 
additional soil samples are expected to be collected to verify the cleanup. 

Pantex 
Depleted Uranium Contamination Sites 

Description of Rankinq Unit 

Activities a t  three test firing sites and the burning grounds a t  Pantex have dcqosited 
uranium on surface soils that are subject to transport by the wind and by 
stormwater runoff to surface water bodies (the playas). Pantex documentation 
indicates that an area of approximately 8,500,000 square meters around firing sites 
could be contaminated with depleted uranium. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included resuspension of surface soiis 
and overland runoff. 

The exposure pathways analyzed included potential inhalation of resuspended soiis, 
potential ingestion of crops and livestock contaminated with deposited soiis, and 
potential consumption' of crops and livestock which were irrigated with playa 
water. 

The groundwater transport pathway for uranium-contaminated surface soils is 
expected to be h i t e d  due in part to the low annual precipitation rate typical of 
this area. Rainfall serves as a driving force for the migration of contaminants from 
the surface soil to the groundwater. 

Soil concentration data were used to model potential exposure to uranium-238- 
contaminated surface soiis. Because a significant number of assumptions were 
made in developing the source term from the soil concentrations, the critical data 
category for this ranking unit is "C". 

Results of the Risk-Based Modelinq 

The ranking unit scored in Group 3 from air suspension and redeposition of 
uranium-238-contaminated surface soils and the potential for subsequent 
inhalation. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are characterized as 
generally reaching receptors a t  levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated 
discussed in Section 1.7.5 of this report apply. 
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Inteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was on-site soil contamination. 
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Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that current disposal practices a t  
the burning grounds for explosives associated with depleted uranium are, 
conducted in such a way as to minimize the spread of contamination. 

Pantex 
Firing Site 15 

Description of Rankinq Unit 

Tests performed a t  Pantex firing site 15 may have contaminated surface soils with 
strontium-90. The strontium-90 was an inadvertent contaminant of lanthanum, 
which' was included in a test firing. The potentially contaminated surface soil is 
susceptible to wind suspension and redeposition. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was resuspension of surface soils. 
I -  

-,- 

Y 
. .? 

The exposure pathways analyzed included potential in halation of resuspended soils 
and potential ingestion of crops and livestock contaminated by the resuspended 
soils. 

Limited rainfall, a deep aquifer (;.e., approximately 400 feet to the saturated zone 
in the Ogallala), and a high equilibrium coefficient (;.e., high affinity for soil) for 
strontium-90 restricts the potential for contaminant migration to the groundwater. 
Surface water runoff from the firing site is collected by a diversion ditch and i s ,  
channeled to the effluent of the wastewater treatment plant; therefore, surface 
water pathways were not modeled. 

Soil concentration estimates were based on an assumed. proportion of strontium-90 
(i.e., 0.1 percent) associated with lanthanum fired a t  the site. The estimates were 
used to determine the effect of exposure to strontium-90-contaminated surface 
soils. Because these estimates were made in developing the source term, the critical 
data category for this ranking unit is "C". 

Results of the Risk-Based Modelinq 

The estimates revealed a ranking unit HPI in Group 3 based on the high radioactivity 
of strontium-90 and inhalation of resuspended soils by the surrounding population. 
This HPI Group, as explained in Section 1.7.4 of this report, would place this ranking 
unit with those environmental problems that are characterized as generally 
reaching receptors a t  levels below those used in regulatory decisions. 

i 
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lnteqration Phase Concerns 

This ran king unit was identified as having environmental degradation issues 
associated with iz. The degradation issue was on-site soil contamination. 

Requlatory Aspects of the Rankinq Unit 

This ranking unit is being addressed as a CERCLA/SARA site. 

Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey tha t  a Rernediai 
Investigation/FeasibiIity Study (RI/FS) and the Remedial Design/Remedial Act1 Tns are 
schedulea to be completed by the end of fiscal year 1989. 

Pantex 
Asbestos 

Description of Rankinq Unit 

An abandoned buildin a t  Pantex contains loose pipe insuiation that contains 

exposing the insulation which contains asbestos, creating a possible air-transpor? 
pathway. There is a potential for Pantex personnel who work near this building in . 
Zone 11 to inhale air that is contaminated with the asbestos. 

friable asbesios. The 8 oors and windows are missing f rom the building, :bus 

How the Ran kinq Unit was Modeled 

The transport pathway modeled was resuspension of asbestos dust. 

. The exposure pathways analyzed included potential inhalation of asbestos ana 
potential consumption of crops and livestock contaminated by airborne asbestos. 

. Groundwater and surface water transport pathways were not modeled because 
asbestos IS not a substance considered to be readily transported to groundwater, 
and surface water is not used for drinking water in the area. 

The asbestos was assumed to be covering one inch of the building's floor for the air- 
transport modeling effort associated with this ranking unit. Because a significant 
number of assumptions were made in developing the source term from the limited 
data, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Modelinq 

The exposure resulting from resuspension of the asbestos resulted in an HPI in 
Group 0 for the ranking unit. The score results from the small number of people 
potentially affected by the asbestos emission and the small inventory of asbestos. 
This HPI Group, as explained in Section 1.7.4 of this report, would place this ranking 
upii with those environmental problems that are not projected to reach receptors. 
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Current Status of the Rankinq Unit 
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In March 1988, the Pantex site informed the Survey that the building which 
constituted this ranking unit has been decontaminated. 

Pantex 
FI u o r id e Em issi 0 ns 

Description of Rankinq Unit 

The burning grounds a t  Pantex are a source of hydrogen fluoride emissions to the 
air. The fluoride emissions may be deposited on grasses directly off-site, which are 
consumed by cattle. Texas has a standard for the amount of fluoride allowable in 
cattle feed, which may be exceeded as a result of the emissions. The potential for 
the exceedance of the fluoride standard on forage is an environmental degradation 
concern. The associated human health risk concerns consumption of the cattle by 
humans. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was an air release of fluoride. 

The exposure pathway analyzed was potential ingestion of fluoride-contaminated:. 
cattle. .? 

No other exposure or transport scenarios were modeled due to the specificity of the 
potential environmental problem and the minimai adverse effects of small- 
quantities of fluoride on humans via a direct-contact route. 

5 

It was assumed that two percent of the HEs burned was fluoride. Because of this 
assumption, the critical data category for this ranking unit is “6”. 

Results of the Risk-Based Modelinq 

The HPI for human consumption of fluoride-contaminated cattle fell into Group 0. 
This HPI Group, as explained in Section 1.7.4 of this report, would place this ranking 
unit with those environmental problems that are not projected to reach receptors. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was potential impacts on nearby cattle. 

Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that administrative controls 
have been implemented to reduce the quantity of fluoride available for release to 
the environment. 
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Description of Rankinq Unit 

Pantex 
Landf i I Is 

There is a potential for contaminant migration from the landfills a t  Pantex. Various 
wastes that were possibly disposed of in the landfills (i.e., assumed to include the 
fo l lowing solvents: ' to luene, acetone, tetrahydrofuran, methanol ,  
dimethylformamide, methyl ethyl ketone, and ethanol) potentially may migrate in 
the form of a leachate to the underlyin groundwater. The groundwater transport 

serve some local residents close to the northern border of Pantex, and the main 
aquifer, which serves the site and nearby communities. 

pathway for the leachate includes bot x a potentially perched aquifer, which may 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathways modeled were potential in estion of groundwater, and 
potential consumption of crops and livestock irrigate 8 with groundwater. 

I Air and surface water transport pathways were eliminated from the mobeiing 
effort because the landfills are inactive and maintain a cover which inhibits 
transport from runoff and wind suspension. 

Because the site's environmental conditions minimize the contaminant transport of 
the large estimated inventory, the critical data category for this ranking unit i s  "A". 

.. ,_ 
e. 

r-. 
. 

Results of the Risk-Based Modelinq 

Due to the low annual precipitation rate, the driving force for the migration of tne 
7 rainfall-generated leachate derived from the landfill was insufficient to enable tne 
. contaminants to reach the groundwater, as evidenced by the HPI Group. The 

ranking unit resulted in an HPI in Group 0 for all groundwater-related exposure 
pathways. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. 

.- 
I :  

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

This ranking unit is being addressed as a C E R C M A R A  site. 

Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that no additional work has 
been performed to date; however, there are plans to conduct an RI of the sites in 
this rankrnc, unit under the AL Environmentai Resoration Program. 

I 
1 
1 
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Pantex 
Potential Future Releases from Non-Tank Sources 

Description of Rankinq Unit 

Hazardous waste and product storage drums a t  Pantex are stored in a manner that 
presents the potential for uncontrolled releases to the surface soil. The contents of 
the drums (i.e., toluene, acetone, tetrahydrofuran, methanol, dimethylformamide, 
methyl eth I ketone, Freon, MOCA, and benzene) may leak and migrate through 
the soil to t t; e underlying groundwater. 

How the Rankinq Unit was Modeled 

The groundwater pathway includes both a potentially perched aquifer, which may 
serve some local residents close to the northern border of Pantex, and the main 
aquifer, which serves the site and nearby communities. The total quantity available 
for leakage was unknown. 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential ingestion of groundwater and 
potential consumption of crops and livestock which were irrigated wi th  
groundwater. 

Air and surface soil transport scenarios were not modeled because there is no traffic 
in the area and liquid releases tend to percolate through the soil rather than run3 
O f f .  3 

In accordance with the standard release scenario for drums (see Section 1.7.7), an 
inventory assumption based on annual chemical inventory was developed. An 
assumed 10 percent per year drum failure rate was imposed (rather than the 15 
percent standard assumption failure rate), due to the arid climate and the observed-!: 
condition of the drums. Because a significant number of assumptions were made in 
developing the source term, the critical data category for this ranking unit is "C". .: 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an HPI in Group 6, driven by the toxicity'of benzene and 
the potential for in estion of crops and livestock. contaminated from irrigation 

1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential public 
hazard perspective. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit models organics in groundwater. Th-e qualifiers discussed in 
Section 1.7.5 of this report apply. 

using groundwater 9 rom the main aquifer. This HPI Group, as explained in Section 
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Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that two portabie hazardous 
waste storage sheds have been purchased and are in use. A funding reques: for a 
new drum storage facility has been submitted. 

Pantex 
Potential Releases from Aboveground Tanks 

Description of Rankinq Unit 

es f .  There is Dotential for undetected releases of hazardous su bst m 45 
aboveground stora e tanks a t  Pantex. A potential release of the hazardous 
materials stored in t e tanks may allow the hazardous materials to migrate 10 the 
groundwater. . -  

a 
How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential ingestion of grounawater and . .  
potential consumption of crops and livestock which were irrigated vi/iT:? 

The groundwater does not recharge surface.water in this a.rea; therefore, there is 
no potential for surface water to be impacted by this ranking unit. 

For modelin the effect of a potential release of an aboveground tank a t  Pantex, 

containment was used to model the transport of sulfuric acid from the tank to the 

:*- neutralization effects of the alkaline soil on the potential acid release. Because a 
catastrophic release assumption was used, the critical data category for this ranking 
unit is "8". 

. .. 
, ,.- ., ' *  groundwater. 
.... 

.,-, the standar 8 assumptions described in Section 1.7.7 of this report were used. A 
L' c catastrophic release from a 3,000-gallon tank which has inadequate spill 

wells screened in the underlying aquifers. No attempt was made to factor in the 
. ' f: 

V1.' 

?. '- .L 
, i  

Results of the Risk-Based Modelinq 

This ranking unit fell in HPI Group 3. Ingestion of potentially contaminated crops 
and meat drove the ranking. Sulfuric acid scored because of i t s  low reference dose 
for ingestion. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental problems that are characterized as 
generally reaching receptors a t  levels below those used in regulatory decisions. 

Current Status of the Rankinq Unit 

In March 1988, the Pantex site informed the Survey that a program is in place for 
routine inspections of the aboveground storage tanks to detect signs of leakage or 
deterioration. In addition, the site is preparing a Spill Prevention, Control and 
Countermeasures Plan which is expected to address these tanks. 
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Pantex 
Potential Future Releases from Underground Tanks 

Description of Rankinq Unit 

There is potential for undetected releases of hazardous substances from 47 USTs a t  
Pantex. A potential release of the hazardous materials stored in the tanks may 
allow the hazardous materials to migrate to the groundwater. 

How the Rankinq Lnit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential ingestion of groundwater and 
potential consumption of crops and livestock irrigated with groundwater. 

The groundwater does not recharge surface water in this area; therefore, there is 
no potential for surface water to be impacted by this ranking unit. 

For modelin the effect of a potential release of an underground tank a t  Pantex, 
the standar 3 assumptions described in Section 1.7.7 of this report were used. 
Reported underground tank inventory data were used to modei the transport of 
asoline, motor oil, ethylene giycoi, zoiclene, dimethylformamide, and diesel fuel 

from the tanks to the wells screened in the underlying aquifers. Secause a .  
moderate number of assumptions were made in developing the release rates, the 

-; . critical data category for this ranking unit is "B". .$+ 
:,.x 

1 .  

Results of the Risk-Based Modeliny 
4 

This ranking fell in HPI Group 7. The potential for ingestion of potentially 
contaminated crops and meat drove the ranking for dimethylformamide, diesel 
fuel, and gasoline. These Contaminants scored high because of their high 
bioaccumulation factors for vegetables. This HPI Group, as explained in Section 
1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential public 
hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

in March 1988, the Pantex site informed the Survey that the tanks containing 
toluene and dimethylformamide were removed in January and February 1988. 
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Pinellas 
0.5 Acre Site 

Description of Rankinq Unit 

The 4.5 Acre Site is a triangular area northwest of the present plant property that 
was sold to a private citizen in 1972. Disposal of drums containing hazardous wastes 
is known to have occurred a t  the 4.5 Acre Site while it was part of the plant's 
property, but complete records are not available. During a cleanup operation 
performed in 1985, 83 drums and 303 tons of waste and contaminated soil were 
removed. On-site groundwater contamination with volatile organic compounds 
(VOCs) has been documented. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 5. The potential for consumption of vinyl 
chloride (present as a decomposition product of methylene chloride) in local well 
drinking water drove the ranking. Vinyl chloride scored due to the iarge quantity 
present in the groundwater, its toxicity, and the proximity of the plant to the local 
drinking water wells. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this rankin unit with those environmental problems that present a 
tertiary level of concern 3 rom the potential public hazard perspective. 

How the Rankinq Unit was Modeled 

The'transport pathway modeled was the groundwater pathway. 

The exposure pathways modeled were the potential for ingestion of groundwater, 
and the potential for bathing with groundwater. 

A release to groundwater may involve a release to surface water, out this transport 
scenario was not modeled because the surrounding surface water bodies are tidal, 
and the model cannot simuiate -;his situation. The irrigation of cropiand exposure 
scenario was not modeled because the wells downgradient from the site are not 
used for this purpose. 

The source term was derived by the Survey team from groundwater sampling data 
from the 4.5 Acre Site. Since a si nificant amount of assumptions were made in 

drinking water population, the critical data category for this ra.nking unit is "C".  

- 

determining the release rate of t 1 e contaminants and the potentially impacted 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater. 
The qualifiers discussed in Section 1.7.5 of this report apply. 

tnteqration Phase Concerns 

This ran king unit was identified as having environmental degradation issues 
associated with it. The degradation issue was contamination of a shallow aquifer. 
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Current Status of the Rankinq Unit 

in March 1988, Pinellas informed the Survey that contaminated materiai has been 
removed from the site. T h e  Remedial Investigation/Feasibiiity Study (Rl / iS)  sncer 
the Comprehensive Environmental Response, Compensation, and Liaoiri-,y 
Act/Su pe rfu nd Ame nd men ts and Rea u t h o r i za t I on Act (C E RC LA/SARA) was re po fted 
by the site to have been completed and approved in October 1987. 

Pinellas 
Eastern Sites 

Description of Rankinq Unit 

This ranking un i t  consists of the East Pond and the Northeast Site. Easr Paca nas 
received several waste types, including industrial wastewater, collected underarain 
wastewater from an on-site spray irrigation fieid, coolin tower blowdown, tritium- 
contaminated wastewater, solids incinerator scrub % er water, photographic 
laboratory effluent, and stormwater runoff. The Northeast Site is a swampy area 
adjacent to the East Pond that received soil removed during the deepenifis e? ;:?" 
pond in 1972 and had previously been used for the storage of drums oi  w s s x  scii 
construction debris. Groundwater contaminaoion with VGCS in these areas has X+F 
documented. 

.., How the Rankinq Unit  was Modeled 
~ , 0 

. 
The transport pathway modeled was the groundwater pathway. 

,i. . The exposure pathways modeled were the potential for ingestion of groundwater 
1.3 . .. and the potential for bathing with groundwater. 

A release to groundwater may involve a release to surface water, but  this transport 
scenario was not modeled because the surrounding surface water bodies are tidal, 
and the model cannot simulate this situation. The irrigation of cropland exposure 
scenario was not modeled because the wells downgradient from the site are not 
used for this purpose. 

T h e  source term was derived by the Survey team from groundwater sampling data 
from the lhiortheast Site. Since a significant amount of assumptions were made ir: 
determining the release rate of the contaminants and tke potentially impacted 
drinking water population, the critical data category forthis ranking u n i i  is ' IC".  

Results of the Risk-Based Modelinq 

T h e  ranking u n i t  resulted in HPI Group 6.  The potential for consumption of vinyl 
chloride (present as a decomposition product of methylene chloride) in local well 
drinking water drove the ranking. Vinyl chloride scored due to the large quantity 
present in the groundwater, its toxicity, and the proximity of the plant to the local 
drinking water wells. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this ranking uni t  with those environmental problems that represent a 
secondary level of concern from the potential public hazard perspective. 

'w;. 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater. 
The qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was contamination of a shallow aquifer. 

Current Status of the Rankinq Unit 

In March 1988, Pinellas informed the Survey that an RI  for the Northeast Area under 
CERCLA/SARA was completed, and the FS plan was being prepared. Remedial action 
was anticipated by the site to be scheduled for the summer of 1988. Actions on the 
East Pond were expected to depend on results from groundwater assessments for 
the Northeast Area. 

Pi ne1 las 
Western Sites 

Description of Rankinq Unit 

This ranking unit consists of five inactive waste disposal/spill sites in the western 
portion of the Pinellas Plant: West Pond, Spray Irrigation Site, Former Thermal; 
Treatment SrteKurrent Firing-Training Site, and a diesel fuel spill. The West Pond 
received all the plant's wastewaters for a 10-year period between 1972 and 1982: 
which were then pumped out and sprayed onto the 10-acre Spray Irrigation Site. 
The pond is also known to have received rejected plant parts and lumber 
contaminated with tritium and sulfuric acid. Fuel oil and other flammable liquids 
and solids have been used a t  the Former Thermal-Treatment SiteKurrent Firing- 
Training Site. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater pathway. 

The exposure pathways modeled were the potential for ingestion of groundwater 
and the potential for bathing with groundwater. 

A release to groundwater may involve a release to surface water, but this transport 
scenario was not modeled because the surrounding surface water bodies are tidal, 
and the model cannot simulate this situation. The irrigation of cropland exposure 
scenario was not modeled because the wells downgradient from the site are not 
used for this purpose. 

The source term data were derived from groundwater sampling data from the Spray 
irrigation Site. Since a significant amount of assumptions were made in 
determining the release rate of the contaminants and the potentially impacted 
drinking water population, the critical data category for this ranking unit is  "C". 
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Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 0 for all of the contaminants. Thls racKicg 
unit resulted in this HPI Group because of the high equilibrium coefficients (i.e., 
htgh affinity for soils) for some of the con?aminants modeled anc r h e  ! G W  
inventories of the other contaminants modeled. This HPI Group, as expiained I n  
Section 1.7.4 of this report, would place this ranking unir with those environmentai 
problems that are not projected to reach receptors. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was contamination of a shallow aq- lifer. 

Current Status of the Rankinq Unit 

in March 1988, Pinellas informed the Survey that remedial action for the West Pond 
and the spray irrigation fields was dependent on the resuits of sampling taken as 
part of the AL Environmental Restoration Program. Results were expected to be 
available by September 1988. Also, the diesel fuel spill remedial action involving 
excavation of soil and land spreading on-sire was completed in FY83, and thle A? 
Environmental Restoration Program will verify adequacy of cleanup. 

- 

Pinellas 
Potential Releases from Active Underground Storage Tanks 

Description of Rankinq Unit 

J -. This ranking unit includes three active underground storage tanks (USTs). Two of 
these tanks contain diesel fuel, while the third contains lead washwater. These 

to the 
-. groundwater. In addition, these tanks have not been leak-tested. There ore, the 

standard release scenario for USTs discussed in Section 1.7.7 of this report was used 
to assess the potential release. 

.. . tanks have the potential to leak to the subsurface soil and subsequent1 1 
m 

:$ 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater pathway. 

The exposure pathways modeled were the potential for ingestion of groundwater 
and the potential for bathing with groundwater. 

A release to groundwater may involve a release to surface water, but this transport 
scenario was not modeled because the surrounding surface water bodies are tidal, 
and the model cannot simulate this situation. The irrigation of cropland exposure 
scenario was not modeled because the wells downgradient from the site are not 
used for this purpose. 

I 

The source term data were derived from an inventory listing of the site's tanks. 
Since a significant amount of assumptions were made in determining the release 
rate of the contaminants and the potentially impacted drinking water population, 
the critical data category for this ranking unit is "C". 
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Results of the Risk-Based Modeling 

.I 

The ranking unit resulted in HP! Group 4. The potential for consumption of diesel 
fuel in local well drinking water drove the ranking. Diesel fuel scored due to i t s  
large inventory, i t s  toxicity, and tfie proximity of tne plant to the local drinking 
water wells. The HPI Group, as explained in Section i .7 4 of this report, would place 
this ranking unit with those environmental problems that present a tert iary level of 
concern from the potential pubiic hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater and involves the modeling of 
organic contaminants in groundwater and surface water. The qualifiers discussed in 
Section 1.7 5 of this report apply. 

. .  

Current Status of the Rankinq Unit 

In March 1988, Pinellas informed the Survey that all USTs will be removed from 
-service or upgraded to Environmental Protection Agency (EPA) standards for 
corrosion protection, spill prevention, and leak detection wnen EPA promulgates 
such standards. 

?_ b 
1 
I 

I 
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Pine! las 
Past Releases from Inactive USTs 

Description of Rankinq Unit 

This ranking unit includes five inactive USTs, four of which have been removed and 
one abandoned in place. These tanks may have had the potential to leak diesel fuel 
and fuel oil to the subsurface soil and subsequently to  the groundwater. In 
addition, these tanks have not been leak-tested. Therefore, the standard release 
scenario for USTs discussed in Section 1.7.7 of this report was used to assess the 
pot en t i al re I ease. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater pathway. 

The exposure pathways modeled were th i l  potenrial for ingestion of groundwater 
and the potential for bathing with groundwater. 

A release to groundwater may involve a reiease to surface water, but this transport 
scenario was not modeled because the surrounding surface water bodies are tidal, 
and the model cannot simulate this situation. The irrigation of cropland exposure 
scenario was not modeled because the wells downgradient from the site are not 
used for this purpose. 

The source term data were derived from an inventory listing of the site's tanks. 
Since a significant amount of assumptions were made in determining the release 
rate of the contaminants and the potentially impacted drinking water population, 
the critical data category for this ranking unit is "C". 

1 
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Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 4. The potential for consumption of cliesei 
fuel in local well drinking water drove the ranking, Diesel fuel scored due TO i t s  
large inventory, its toxicity, and the proximity Gf the plant to the local drinking 
water wells. This HPI Group, as explained in Section 1.7:4 of this report, would g i x z  
this ranking unit with those environmental problems that present a tertiary ievei of 
concern from the potential public health hazard perspective. 

Qualifiers to the Risk-8ased Rankinq 

This ranking unit scores for-fuel in groundwater and involves the modeling of 
organic contaminants in groundwater and surface water. The qualifiers disc issed in 
Section 1.7.5 of this report apply. 

Current Status of the Ran kinq Unit 

In March 1988, Pinellas informed the Survey that In 1964, four of these tanks were 
removed, ana one was abandoned in piace. Soii in and around the tanks was testee 
for contamination, and contaminated soil was removed and disposed ~f off-site. 
Continuing groundwater monitoring has detecteu no evidence oi fuel ieakage. 

Pi ne1 las 
Past Releases from HP Tanks 

Description of Rankinq Unit 

Two 10,000-gallon underground wastewater holding tanks were Installed a t  the 
Pinellas Plant in 1957 and a third in 1969. Control of wastewater containing traces 
of tritium was provided by this system. All  three tanks were taken out of service in 
1986. While in service, these tanks may have had the potential to leak tritiated 
wastewater to the subsurface soii and subsequently to the groundwater. Therefore, 
the standard release scenario for USTs discussed in Section 1.7.7 of this repon was 
used to assess the potential release. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the grounawater pathway. 

The exposure pathways modeled were the Sotential for ingestion of groundwater 
and the potential for bathing with groundwater. 

A release to groundwater may involve a release to surface water, but this transport 
scenario was not modeled because the surrounding surface water bodies are tidal, 
and the model cannot simulate this situation. The irrigation of cropland exposure 
scenario was not modeled because the wells downgradient from the site are not 
used for this purpose. 

The source term data were derived from the current tritium concentrations in the 
wastewaters discharged to the publicly owned treatment works (POW). Since a 
significant amount of assumptions were made in determining the release rate of 
the contaminants and the potentially impacted drinking water population, the 
critical data category for this ranking unit i s  "C"  

I 
I 
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Results of the Risk-Based Modelinq 

This ranking unit resulted in HPI Group 0. Tritium scored this low because of its 
trace concentration in the wastewater. This HPI Group, as explained in Section 1.7.4 
of this report, would place this ranking unit with those environmental problems 
that are not projected to reach receptors. 

Requlatory Aspects of the Rankinq Unit 

A Resource Conservation and Recovery Act (RCRA) Closure Permit Application has 
been submitted and tank removal and closure (dependent on approval from Florida 
Department of Environmental Regulation) are scheduled by the site to  be 
completed by 4130188. 

Current Status of the Rankinq Unit 

In March 1988, Pinellas informed the Survey that sludge was removed from the 
tanks. 

. .  
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Portsmouth Uranium Enrichment Complex - 
Piketon, Ohio 

,'. . 
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Portsmouth 
Chromium Air Releases 

Description of Rankinq Unit 

Water droplet "drift" from the cooling towers containing chromium is being 
released to the atmosphere. Since most of the droplets are very small, there IS a 
potential for emissions of the chromium solution mist to travel a great distance and 
deposit on plants and soils of the surrounding areas. :c 

-I' 

3 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was an air release of the contaminant. 

The exposure pathways analyzed included potential in halation of the chromium 
and potential ingestion of crops grown and livestock raised on land on which the 
chromium may have deposited. 

The transport pathways that were not analyzed included direct discharge to surface 
soil, groundwater, and surface water pathways because this is an air release. 
Exposure through ingestion of groundwater and surface water was not considered 
for the same reason. 

The mass of hexavalent chromium released by the cooling towers per day was Lised 
to run the model. This was calculated from the known concentration of chromium 
in the cooling water and the amount of of drift released from the towers. For 
modeling purposes a 0.1 percent draft rate was used. There is a difference of 
opinion about the rate used to model this ranking unit. The concentration of 
chromium was known, the drift rate was assumed using a generally acceptable rate, 
but it is not known whether the chromium was in a trivalent or .hexavalent form. 
The critical data category for this ranking unit is "6". 

Results of the Risk-Based Rankinq 

The ranking unit fell into HPI Group 7 due to the potential for inhalation of 
hexavalent chromium transported through the atmosphere to agricultural products 
and breathing air. Chromium discharges to the atmosphere scored high because of 
the toxicity of hexavalent chromium, as well as the size of the population 
potentially affected, and the inventory released. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential public 
hazard perspective. 

Current Status of the Rankinq Unit 

In March 1988, the DOE Oak Rid e Operations Office (ORO) informed the Survey 

completion date of June 1988. 
that newer phosphate-based in Il ibitors are under test with an expected test 



Portsmouth 
U nsc hed u led Ai r Re1 eases 1' 

Description of Rankinq Unit 

Process leaks of suspended particles have resulted in uranium releases from the site 
to the atmosphere over the past eight years. Releases are continuing. 4s a 
consequence, fugitive emissions of uranium may deposit on plants and soils of the 
surrounding areas. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was a release of uranium to  the 
atmosphere. 

The exposure pathways analyzed included potential inhalation of the uranium 2s 
well as potential ingestion of crops and livestock raised on land on which the 
uranium has deposited. Direct exposure to potentially contaminated surface S O I ~  
was also analyzed 

The transport pathways that were not modeled were surface soil, cjroundwater, and 
surface water pathways because it was an air release. Exposure to groundwater ac:S 
surface water was also not considered for This ran~ing unit. 

Air monitoring data were used to model the transport of uranium-235 ana 
uranium-238 to the surrounding area within a 50-mile radius. Because the data 
were available, the critical data category for this ranking unit is "A". 

- 

' 

Results of the Risk-Based Modelinq 
. .  

.., The ranking unit fell into HPI Group 6. The potentiai for ingestion and inhalation of .':. uranium-235 associated with agricultural products and breathin air drove the 
"" potentially affected, and the size of the release. This HPI Group, as explained in 

Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential public 
hazard perspective. 

':' ranking. Uranium-235 scored due to its radiation effects, the size o 3 the population 

Current Status of the Rankinq Unit 

In March 1988, OR0 informed the Survey that improved real-time radiation 
monitors are being developed to detect radiological releases and allow rapid action 
to minimize losses to the air. A prototype model is expected to be installed by 
August 1988 for a one-year test. 

Portsmouth 
Tech net i u m Ai r Re1 eases 

Description of Rankinq Unit 

Contaminant trap inefficiencies have resulted in suspended particulate technetium 
releases from the site to the atmosphere. As a consequence, fugitive emissions of 
technetium may deposit on plants and soils of the surrounding areas. 
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How the Rankinq Unit was Moaeled 

The transport pathway that was modeleu was a release o f  technetium to the 
atmosphere. 

The exposure pathways anaiyzed included potential inhalation of technetium, 
direct exposure to potentially contaminated surface roils, and the potential 
ingestion of crops grown and livestock raised on land on which technetium may 
have deposited. 

The transport pathways that were not modeled were the surface soil, groiinawater, 
and surface water pathways because this was an air release. For the same reason, 
exposure to groundwater and surface water was not considered. 

Air monitoring data were used to model the transport of technetium-99 to the 
surrounding area within a SO-mile radius. Because these data were available, the 
critical data category for this ranking unit is "A" .  

Results of the Risk-Based Modelinc; 

The ranking unit fell into hPi Group 4 ~ i l e  to the potential for ingestlor, sna 
innalation of technetium-99 Tracmorted t h r o u g h  the atmosphere to consumed 
agriculturai products and brea-caing air. This scow was due  to  the radioaciu!,;;. ,e?;oi 
OT technetium, as well as the size 0): the popuiation potentially affected, and the, 
inventory released. This HPI Group, as explained in Section 1.7.4 of this repos.' 
would place this rankin unit with those environmental problems that present a '  
tertiary level of concern rom the potential public hazard perspective. 3 'p<+ 

Requlatorv Aspects of the Rankinq Unit 

In March 1988, OR0 informed the Survey that, public radiation doses from the 
release from technetium are well within EPA standards; nevertheless, studies are 
being conducted to determine if reductions in releases are feasible and practicable. 

Current Status of the Rankinq Unit 

In March 1988, OR0 informed the Survey that a 6-month field test is  scheduied to 
begin in lune 1988, which will evaluate alternative emission reduction methods. 

Portsmouth 
Coal Pile Runoff 

Description of Rankinq Unit 

Leachate from the coal pile may be released to groundwater from under and 
around the pile due to lack of iiners and to surface water because af inadequate 
containment. As a result, groucdwater and surface water may receive inorganic 
contaminants from this source. The X-621 Coal Pile Treatment Plant is used to treat 
leachate prior to disposal in and subsequent release to surface water from the X- 
230k South. Holding Pond. Because of  operations problems, however, much of the 
leachate from the coal pile bypasses the treatment plant, drains into the holding 
pond untreated, and is discharged directly tc surface water. 



How the Rankinq Unit was Modeled 

The transport pathways that were modeled included groundwater and surface 
water. 

The exposure pathways analyzed included inhalation of bath water vapor which 
originated as groundwater, potential ingestion of groundwater, and potential 
ingestion of crops irrigated and livestock watered with groundwater and surface 
water. 

The air transport pathway was not modeied because it i s  a liquid release. 
Resuspension of particulates and their potential in halation was not addressed for - 
the same reason. Potentially affected surface water in the area is not Lsed for 
drinking water, fishhhellfish production, bathing, or recreation, so these Lurface 
water-related exposure scenarios were not modeied. 

Calculated average daily flow of water from the coal pile with measured 
concentrations of iron, manganese, arsenic, copper, nickel, and zinc were used to 
run the model. The model assumes that one-half the average daily flow goes IG 
surface water and rhat the other kaif goes to either the treatment plant or 
groundwater Because a flow rate and measured concentrations were dVsiiaDit? fcr 
this ranking uni't, the critical data category is " A "  for this ranking unit. 

Results of the Risk-Based Modelinq 

._. _. .. The rankin unit fell into HPI Group 6 due to the potential for ingestion of arsenic 
transporte throu h the surface water to consumed agricultural products. This 

water and the extreme toxicity of arsenic. Arsenic scores.are based on current 
Environmental Protection Agenc (EPA) cancer potency factors. These cancer 

overly conservative. For modeling purposes these values have been used until €PA 
provides new values. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this rankin unit with those environmental problems that present a 

score is because (b o the quantity of coal pile runoff being transported to surface 

potency factors are currently un B er review and €PA has proposed that they are 

teniary level of concern 9 rom the potential public hazard perspective. 

Current Status of the Rankinq Unit 

In March 1988,ORO informed the Survey that improved coal pile runoff control has 
been accomplished by upgrading the Coai Pile Treatment Plant. 

Portsmouth 
East Central Area Inactive Sites 

Description of Rankinq Unit 

Radioactive, organic, and inorganic contaminants may be released to groundwater 
and surface water by a group of disposal components comprising this ranking unit. 
Releases to groundwater may occur because of the lack of pond or ditch liners and 
surface water releases that may occur when pond or ditch storage capacities are 
exceeded (from too much waste or rainfall). 
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How the Rankinq Unit was Modeled 

The transport pathways that were modeled included groundwater and surface 
water. 

The exposure pathways analyzed were the potential inhalation or ingestion of oath 
water vapor which originated from groundwater, potential ingestion of 
groundwater, potential ingestion of crops and livestock watered with groundwater 
or surface water, potential ingestion of fish caught in the surface waters, and 
potential direct exposure to the surface water. 

The transport pathways that were not analyzed were the air scenarios because this 
IS a liquid release. Exposure to  resuspended particulates was not considered for this 
same reason. Surface water a t  the usage locations IS not directly ingested or used 
for bathing. 

Measured sediment and groundwater concentrations, estimated inventory, and 
concentrations based on results of Survey team on-site investigations, calculated 
average daily overland flow rate, and leach rate were used to run the model. AI! 
disposal components were aggregated and modeled as a single site a t  the X-7018 
pond. Because a moderate number of assumptions were used in deveioping t h e  
source term, the critical data category for the ranking unit is “8”. 

Results of the Risk-Based Modelinq 

The rankin unit fell into HPI Group 2. The potential for consumption of TCE; 
transporte 8 through the groundwater to drinking water and agricultural products!. 
drove the ranking. The low score is due in part to the low groundwater f low 
velocity. This HPI Group, as explained Section 1.7.4 of this report, would place this 
ran king unit with those environmental problems that are characterized as generally 
reaching receptors a t  levels below those used in regulatory decisions. 

* 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes runoff of contaminated soil and models organics in 
groundwater and surface water. The qualifiers discussed in Section 1.7.5 of this 
report apply. 

I n teq ration Phase Concerns 

This ranking uniY was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. The 
significance of the.degradation issue was viewed as being inadequately represented 
by the risk-based ranking. Therefore, the ranking for this unit was adjusted. 

Current Status of the Rankinq Unit 

In March 1988, OR0 informed the Survey that a comprehensive Remedia; 
Investigation/FeasibiIity Study (RVFS) was planned for this ranking unit and the 
North Area Inactive Sites and South Area Inactive Sites ranking units areas. 
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Portsmouth 
South Area Inactive Sites b 

Description of Rankinq Unit 

Radioactive, organic, and inorganic contaminants may be released to groundwater 
surface water, and air by a group of disposal components comprising this rankin5 
unit. Releases to groundwater may occur because of the lack of iiners, surface 
water releases may occur due to erosion of solid material by rainfall runoff, and air 
releases may occur due to wind erosion of dry and unstabilized contaminated soil. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included air resuspecsion, 
groundwater, and surface water. 

The exposure pathways analyzed included potential inhalation of the contaminants 
in the air and' bath water vapor, potential ingestion of grounawater, potential 
ingestion of crops irrigated and livestock watered with groundwater and surface 
water, potential consumption of fish caught in surface waters, and potential direct 
exposure to surface water. 

The exposure pathways which were 'not anaiyzed included ingestion of jurfac2 
water and bath water from surface water. Surface water a t  the usage locations is 
not directly ingested or used for bathing. 

I 

. -  

Measured soil and roundwater concentrations, estimated inventory and 

calculated average daily overland flow, leach, and emission rates were used to run 
5: ,.the model. Al l  dis osal components were aggregated and modeled as a single site 

' '  ,-,cropland, pasture, and the human population in the surrounding area within a 50- 
. '  L; .:mile radius. Because a moderate number of assumptions were made in developing 

the source term, the critical data category for the ranking unit is "6". 

Results of the Risk-Based Modelinq 

The ranking unit fell into HPI Group 2. The potential for consumption of a relatively 
low inventory of trichloroethylene (TCE) transported through the groundwater to 
drinking water and agricultural products drove the ranking because of TCE's toxicity 
and moGility. This low score is due, in part, to the low groundwater flow velocity. 
This HPI Group, as explained in Section 1.7.4 of this report, would place this ranking 
unit with those environmental 'problems that are characterized as generally 
reaching receptors at levels below those used in regulatory decisions. 

concentrations base 2 on results of Survey team on-site investigations, and 

t .  .-;-.at the X-749 land P ill. Transport for air is assumed to be from the X-749 landfill to  

.Qualifiers to the Risk-Based Rankinq 

This ranking unit includes runoff of contaminated soil and models organics in 
groundwater and surface water. The qualifiers discussed in Section 1.7.5 of this 
report apply. 
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lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradatior! issues 
associated with it. The degradation issue was groundwater co.ntamination. The 
significance of the degradation issile was viewed as being. inadequately represented 
by the risk-based ranking. Therefore, the ranking for this unit wasadjusted. 

I 
1 

3 

Current Status of the Rankinq Unit 

In March 1988, OR0 informed the Survey iha-i a comprehensive W F S  was pianned 
for this ranking unit, for the East-csnxal Area 1r;active Sites, and for the North Areas 
inactive Sites ranking units. 

Pcrtsmout h 
Novth Area Inactive Sites 

Description of Rankinq Unit 

Radioactive, organic, and inorganic contaminanx may D, released to groundwater 
and surface water by a landiiii and construction rpoiis disposal area csmprising this 
ranking unit. Releases to groundwarer may UCCUT because of the lack of fizca:s, zinc? 
rueace water releases may o c a :  when iainfail ? : G c ~ ~ s  solid rna:eriz.i ( d ~ ; , ?  t~ 
inadequate cover) and transporcs IP in suspension. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeied .included groundwater and surface.’:!. 
water. 

The exposure pathways analyzed included potential inhalation and ingestion of 
groundwater during bathing, potential ingestion of groundwater, potential 
consumption of crops irrigated and iivestock watered with groundwater and 
surface water, potential ingestion of fish caught in surface waters, and potential I, 
direct exposure to surface water. 

.+* 
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The transport pathway which was not mocieled was the air transport scenario 
because it is a liquid release of contaminants. Exposure through ingestion of 
surface water was not considered because surface water a t  the usase locations is 
not directly ingested or used for bathing. 

Measured scil and fOIJ,??dW&ISP Cancenfrations, estimated inventory a n d  
concentrations base 8 on results of Survey team on-site investigations, and 
calculated average daily overland flow rate and leach rate were used to run :he 
model. Because a moderate number of assumptions were used in the modeling of 
this ranking unit, the critical data category is “8“.  

Resuits of the Risk-Based Mooeiii-tq 

The ranking unit fell into HPI Group 1. The potentiai -for consumption of a low 
inventory of TCE transported t h r o u g h  the groundwater to drinking water ana 
agricultural products drove the ranking k a u s e  of TCE’s toxicity and mobilhy. This 
HPI Group, as explained in Secticrr 1.7.3 of this repon, would place this ranking iinit 
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with those environmental problems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes runoff of contaminated soil and models organics in 
groundwater and surface water. The qualifiers discussed in Section 1.7.5 of shis 
report apply. 

Current Status of the Rankinq Unit 

In March 1988, OR0 informed the Survey that a comprehensive RI/FS was planned 
for this ranking unit, for the East-central Area Inactive Sites, and for the Soutry Areas 
Inactive Sites ranking units. 

Portsmouth 
Chromium Lagoon 

Description of Rankinq Unit 

Trivalent and hexavalent chromium may be released to groundwater from sludge 
(generated by the X-616 chromium reduction plant) tnat is stored in the X-616 
sludge lagoons. 

.Y ' How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 
-A 

The exposure pathways analyzed included potential ingestion or inhala ion of bath 
water, potential in estion of groundwater, and potential ingestion of crops 

Measured sediment concentrations, estimated inventory and concentrations based 
on results of Survey team on-site investigations, and a calculated average daily leach 
rate were used to run the model. For modeling purposes, transport is assumed to be 
from the center of the two X-616 chromium sludge lagoons to cropland, pasture, 
and the human population in the surrounding area off-site. Because the source 
term was developed from measured concentrations, the critical data category for 
thrs ranking tinit is "A" .  

irrigated and livestoc 9( watered with groundwater. 
. .>- 

Results of the Risk-Based Modelinq 

The ranking unit fell into HPI Group 0 due to the potential for consumption of 
chromium in drinkin water and agricultural products. This ranking results because 

Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are not projected to reach receptors. 

the model predicts t a at al l  contaminants will be attenuated by the soil. This HPI 

Current Status of the Rankinq Unit 

In March 1388,ORO informed the Survey that newer phosphate-based inhibitors dre 
under tesr with an expected test completion date of June 1988. 
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Portsmouth 
?otential for Future Releases from Unaerground Storage Tanks 

Description of Rankinq Unit 

Organic contaminants have a potential for being released to groundwater by 
underground storage tanks (USTs) comprising this ranking unit. Releases to 
groundwater may occur because some USTs are more than 30 years old and have 
not been leak-tested. As a result, groundwater may become contaminated by diesel 
fuel, gasoline, and oil from these sources. 

How the Rankinq Unit was Modeied 

The transport pathway that was modeled was-groundwater. 

The exposure pathways analyzed included inhalation and potential ingestion of 
bath water, potential ingestion of groundwater, and potential ingestion of crops 
irrigated and livestock watered with groundwater. 

The transport scenarios which were not modeled were air, surface soil, and surface 
water because it was an onderground release. For the same reason, air, sL:rface soil, 
and surface water exposure parhways were not considered. 

The standard release scenario for USis in Section 1.7.7 of this report was used. For 
modeling purposes, transport is assumed to be from the geographic center of the 
facility to cropland, pasture, and the human population in the surrounding area off- 
site. Because a moderate number of assumptions.were made in determining the 
source term, the critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit fell into HPl Group 0 due to the potential for consumption of diesel 
fuel in drinking water and agricultural products. This HPI Group results from a 
projected smail inventory of potential contaminants. This HPI Group, as explained 
in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater. 
groundwater. The qualifiers discussed in Secticn 1.7.5 of this report apply. 

it also models organics in 

Portsmouth 
Potential for Futcre Releases from Aboveground Tanks 
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result, groundwater and surface water may become contaminated by diesel h e i ,  
oil, gasoline, and sodium hydroxide from these sources. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included groundwater and surface 
water. 

The exposure pathways analyzed included potential inhalation and ingestion of 
bath water, potential ingestion of groundwater, potentiai consumption of crops 
irrigated and livestock watered with groundwater and surface water, ana 
consumption of fish caught in surface waters. 

The transport scenarios that were not analyzed were the air pathways because this 
is a liquid release. For this same reason, potential exposure through inhaiation was 
not considered. Surface water a t  the.usage locations is not being used for drinking 
water, bathing, or recreation. 

A hypothetical, one-time release;. leach rate; and overland flow rate were used to 
run the model. Because a moderate number of assumptions were made in 
developing the source term, the crit ical data category for this ranking unit is "8". 

Resuits of the Risk-Based Modelinq 

The ranking unit fell into HPI Group 0 due to the potential for consumption of 
gasoline in groundwater used for drinking water and in agricultural products. This 
HPI Group results from a projected small inventory of potential contaminants. This 
HPI Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater. In addition, this ranking unit 
includes overland runoff of contaminated soil and models organics in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

Portsmouth 
Recirculating Cooling Water System 

Description of Rankinq Unit 

Hexavalent chromium in cooling water may be released to groundwater from leaks 
in the recirculating cooling water basins (X-626, X-630, X-633) and associated 
piping. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed include potential inhalation and inges ion of bath 
water, ijorential ingestion of groundwater, and potentiai consurnpiioa of G O ~ S  
irrigated and iivestock watered with groundwater. 
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The transport scenarios which were not modeled were the surface 5011, air, and 
surface water pathways because this is an underground release. Exposure scenarios 
associated with these three pathways were not moaeled for the same reason. 

This ranking unit was modeled using the standard release scenario for 'JSTs in 
Section 1.7.7 of this report. Because a moderate number of assumptions were made 
in determining the source term, the critical data category for this ranking unrt is  
" B " . 

Results of the Risk-Based Modelinq 

The ranking unit fell into HPI Group 0 due to-the consumption of hexavalent 
chromium in drinkin water and agricultural products. This low ranking is because 
the model predicts t 1 a t  al l  contaminants will be attenuated by the soil. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that-are not projected to reach-receptors. 

Current Status of the Rankinq Unit 

In March 1988,ORO informed the Survey that newer phosphate-based inhibirors are 
under test with an expected test completion date of June 1988. 

... 
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Rocky Flats Plant 
Golden, Colorado 
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Description of Rankins Unit 

Voiatile or anic compounds (VGCjt are present in the groundwater a t  tne k c k y  
Flats Plant ? RFP). The organics corisist of ';;ic?ioroethylene, tetrachloroethylene, 1 , 1- 
dichioroethylene, 1, i ,1 -tricnloroethane, 1,2-aichioro2thane, carbon tetracnioride, 
and chloroform. In some cases, potentiai sources nave been identified although the 
link between the potential sources ana certain VOCs has not been estabiished. In 
other cases, VOCs are present in groundwater in locations for which no known 
potential source exists. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater to surface watec. 

The exposure scenarios analyzed included the potenaal for ingestion o i  jG:face 
water, the potential for bathing with surfxe water, and the Dotential for ingestion 
of crops irrigated and livestock watered wirh surface water. 

There is no reported recreauonai use o f  surface water; therefore, recreational 
exposure scenar:os were !lot adc:ased. I x r e  are no groLndwater we!;$ in use 117 
rhe area; therefore, exposure 10 gsotifidwaw was not consiaered. 

- I  

A rectangular area encompassing wells hawing the highest VOC concentrations was 
assumed to represent the area of the "source," since the VOC concentratiocs 
actually vary widely and do not foilow a pattern that delineates a specific source of 
contamination. The average VOC concentrations measured in the wells lying within 
this assumed source were assumed to exist throughout the source. Many of these 
concentrations were expressed as "less than" a value; in these cases, the maximum 
possible value for concentration was used, thereby yielding a conservative estimate 
of the VOC inventory. Furthermore, some o f  the contaminated groundwater may 
re-emerge and flow into on-site settling ?ends, thus reducing the potentiai 
contamination of the off-site surface water bodies. For a conservative estimate of 
the potential effects of the groundwater contamination, however, this possibility 
was not included in the modeling. Because many significant assumptions regarding 

Results of the Risk-Based Modeiinq' 

This ranking unit resulted in an t-iipi'irr G r o ~ s  3, driven by the potentiai for ingestion 
of tetrachloroethylene in surface watsr as %ai ai; in potentially contaminated crops 
and livestock roducts. This HPI Group, as expiained in Section 1.7.4 of this report, 

from the perspective of the potentiai pcbiic hazard. 

\ the source term were necessary, the critical data category is " C " .  

would place t R is  ranking unit with those environmental problems of most concern 

The high ranking for this unit is Gilz .to ~ ? r  isi'ge exposeci popufation a i w  the 
additional i:rigation/livestock gsacje a t  ;his pctcntial receptor. The magnitude of 
the HPI was also due to the shaifow depth to groundwater, the relatively high 
mobility of the VOCs, and their iarge qiiafitities. 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit involves organics in groundwater and surface water. The ;hlrd 
qualifier in Section 1.7.5 of this report applies. 

Inteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Rankinq Unit 

In July 1986, a compliance agreement between RFP, the Environmental Prcrection 
Agency (EPA), and the Colorado Department of Health stipulated .hat a 
comprehensive Remedial Investigation/Feasibility Study (RI/FS) be conducted as the 
first part of a groundwater contamination mitigation program. - 

Current Status of the Rankinq Unit 

In March 1988, RFP informed the Survey that Rls for major suspected sources ot 
VOCs were completed in December of 1987 and Rls are being initiated a t  lower 
priority sites suspected of contributin to VOCs in the groundwater. The FS for the 
881 Hillside (high-priority sites) wassu % mited on March 1 ,  1988. 

1- 
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Rocky Flats Plant 
Solar Evaporation Ponds 

Description of Rankinq Unit 

The solar evaporation ponds a t  Rocky Flats were used to store and reduce the water 
1 content, by natural evaporation, of low-level radioactive process wastes. There has 
.- been measurable groundwater contamination a t  the site due to nitrate, uranium, 
" .A t and tritium from these ponds. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater to surface water. 

The exposure scenario analyzed was the potential for ingestion of surface water. 

No wells are known to be in use in the contaminated area; therefore the 
groundwater transport pathway was not modeled. The contaminants in the 
evaporation ponds are not volatile; therefore, no air transport scenarios were 
considered. Overland runoff is not of concern, since there is no surface release from 
the ponds. 

The evaporation ponds were assumed to have all been in use from 1955 to 1977. 
The concentrations of tritium and nitrate in the ponds during their active lives were 
assumed to be equal to the maximum concentrations detected in groundwater 
monitoring wells downgradient of the ranking unit. Some of the contarninatea 
groundwater may re-emerge and flow to on-site collection ponds, which cculd 
reduce the qtiantity of contaminants that n;iGht reach the reservoir. In order tc 22 
conservative, however, this possibility has not been accounted for in the modeling 
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process. The concentration of uranium-238 in the ponds was assumed to oe equai 
to the maximum radioactivity that was allowed to be deposited in the ponds. Since 
the source term is derived from assumptions that are based on real data, the critical 
data category is "B". 

Results of the Risk-Based Moaeiinq 

This ranking unit yielded an HPI in Group 5, driven by the potential for ingestion of 
nitrate in surface water. This HPI Group, as explained in Section 1.7.4 o i  this report, 
would place this ranking unit with those environmental problems that present a 
tertiary level of concern from the potentiai public hazard perspective. The HPI for 
nitrate in this ranking unit is mainiy due to the large amount of nitrate in the ponds 
and its high mobility through the soil. 

Requlatory Aspects of the Rankinq Unit 

A t  the time of the Survey, the site was removing materials from the ponds ana 
preparing closure and post-closure plans in accordance with the terms of the 
compliance agreement. 

Current Status of the Rankinq Unit 

In March 1988, RFP informed the Survey that Resource Conservation and Recovery 
Ac t  (RCRA) closure activities were I C  progress and that field studies haa been 
initiated in 1987. Remedial actions are io be conducted on the basis of the results of 
the field studies and a risk assessment. 

Rocky Flats Plant 
903 Pad/Plutonium in Soils 

Description of Rankinq Unit 

Between 1958 and 1967, approximately 5,240 drums of machining ail;. 
contaminated with plutonium-239 were stored on an asphalt pad a t  the 903 Area a t  
Rocky Flats. Leakage of the drums was detected in 1959 and 1964. The drums were 
removed in 1967 and 1968. An asphalt pad was ccnstructed in 1969 to cover the 
contaminated area and to prevent runoff. Approximately 11.4 Ci of plutonium-239 
were released to the soils around the pad, with 1.7 Ci now buried beneath the 
asphalt. The remaining 9.7 Ci are estimated to be present in on-site soil, and in off- 
site soil a t  much lower concentrations. 

How the Rankinq Unit was Modeled 

The transport scenarios modeled are resuspension of particulates and overfand 
runoff to surface water. 

The exposure scenarios anaiyzed :nc ide the potential for direct ingestion of off- 
site residential soils; the potential for inhalation of, external exposure to, or 
ingestion of resuspended particulates; the potentiai for the ingestion of suriace 
water; and the potenrial for the ingestion of crops irrigated and livestock watered 
with surface water. 

i 
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Groundwater transport pathways were not considered due to the minimai depth oi 
soil contamination and the relative immobility of plutonium-239 in the soil. They? !s 
no reported recreational use of surface water; th.erefore, exposure to plutonium- 
239 through recreational activities was not considered. 

The areal extent of the potential contamination was assumed in order to ob.rain a 
soil concentration of plutonium-239 when measured concentrations were not 
available. Fifty percent of the 903 Pad area was assumed to lie within the area 
served by RFP’s on-site drainage and collection system. Ninety percent of the 
contaminants in this area were assumed to be  retained by this coliection sysrern. 
Thus, only a total of 5 5  percent of the 9.7 Ci inventory was assumed to havs t he  
capability of reaching the receptors via overland flow. These many assumptions 
place the critical data in category “C”  for the resuspension and overlard flow 
transport scenarios. Category B” is more appropriate to describe the criticiii data 
for the residential soil ingestion pathway where some actual plutonium-in-soii 
concentrations were available. 

Results of th,e Risk-Based Modelinq 

The iesidential soil ingestion scenario ranked this unit in HPI Group 5, due 10 the 
low soil concentrations involved. This HPI Group, as explained in Section 1.7.4 oi 
this report, wouid place this ranking unit with those envirocmental problems that  
present a tertiary level of concern from the potential public hazard 9erspsc:ive. 

.*:I Qualifiers to the Risk-Based Rankinq 

- This ranking unit includes overland runoff of contaminated soil. The qualifier 
discussed in Section 1.7.5 of the report applies. 

-c. * 

.8‘ - .  

1 nteq ration. Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was on-site and off-site contaminated 

-* rolls. 

Current Status of the Rankinq Unit 

In March 1988, RFP informed the Survey that Remedial investigation (RI)  field 
activities, including soil gas and geophysical sampling, groundwater monitoring 
well installation and groundwater sampling, and surface water sampling, have been 
completed and the report submitted in December 1987. The site also reported that 
Feasibiiity Studies (FS) are currently being conducted. 

Rocky Flats Plant 
Underground Product Storage Tanks 

Description of Rankinq Unit 

The RFP has 33 underground storage tanks (USTs) that have been or are being used 
to store petroieum products. Virtuaily ail the tanks are a t  least 20 years old. Due to 
the age c f  :ne tanks, some of their contenis may qave teaked or are likely to ,ee:x : 
the iuiurz The diesel fuel ana gasoitne In h e  :snits thcls preseni a S ~ L ; C ~  ;i 
possible groundwarer contamination. 

c 
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How the Rankinq Unit was Modeled 

c 
;o . .  

g: 
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The transport scenario is groundwater to surface water. 

The exposure scenario modeled is the potential for ingestion of surface water and 
the potential for ingestion of crops irrigated and livestock watered with surface 
water. 

There is no reported recreational use of surface water. No groundwater supply 
wells are in use in the area; therefore, exposure to groundwater was not 
considered. 

Although leak information specific to these tanks is not known, their contents and 
capacities are known, and the standard release scenario for USTs described in 
Section 1.7.7 of this report was used to assess the potential releases. Some of the 
potentially contaminated groundwater may re-emerge and flow to on-site 
collection ponds. No adjustments have been made for the effect this may nave on 
reducin the quantit of contaminants potentially reaching the receptor The 
critical 8 ata category r or this ranking unit IS "8". 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI in Group 6. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that represent a secondary level of concern from the potential public 
hazard perspective. The potential for ingestion of gasoline in surface water as well 
as in potentially contaminated crops and livestock products drove the HPI. Gasoline 
scored this hi h based on the relatively large amount assumed to have the potential 

c 

- 

-- 

to be release 8 to the groundwater. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater. It also involves organics in 
groundwater and surface water. The qualifiers in Section 1.7.5 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, RFP informed the Survey that all USTs a t  RFP are scheduled to be 
removed within the next two years. The current plans are to remove all USTs and 
replace them with aboveground, diked, inspectable tanks. If removal of tanks is not 
possible, tanks will be upgraded to €PA standards to be promulgated in the spring 
of 1988. 

. 

Rocky Flats Plant 
PCB Transformer 

Description of Rankinq Unit 

A polychlorinated biphenyl (PCB) transformer on the roof of Building 447 a t  the RFP 
has shown evidence of leaks. The transformer is located near a roof drain that leads 
to a drainage ditch near Building 447. i ip to saw, the leakage from tkistrznjforrner 
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has been less than a gallon. The potential does exist, however, for the transformer 
to leak i t s  entire contents, 333.gallons of Aroclor-1260. 

How the Rankinq Unit was Modeled 

The transport scenarios modeled included overland runoff to surface water ana 
resuspension of surface soil. 

The exposure scenarios analyzed were the potential for ingestion of surface water, 
the potential for ingestion of crops irri ated and livestock watered with wriace 

Since the potential depth of contamination is small, no groundwater tr: ~ S F O C  
scenarios were modeled. There is no reported recreational use of surface water; 
therefore, this exposure scenario was not addressed. 

For modeling purposes, an estimated 90 percent of the potentially released volume 
is assumed to remain in the ditch and in the on-site holdin ponds to which the 

reach the lake via overland flow. A catastrophic leak from an operatins 
transformer such as this one would be noticed quickly. Therefore, in accordance 
with the standard PCB release scenario (see Section 1.7.7 of this report), it was 
assumed that the hypothetical leak would be cieaned up within two cays tc; a 

' 

remaining soil concentration of 50 ppm. A uniform soil concentration was 
determined from an assumed depth and the dimensions of the ditch. Since iittle is 
known about what would actually occur if the transformer leaked, the many 
assumptions place the critical data in category "C". 

Results of the Risk-Based Modelinq 

water, and the potential for inhalation o 3 resuspended soil particulates. 

ditch drains. Thus, 10 percent of the release is estimated to 7l ave the potential to 

The resultant HPI is in Group 3, due to the potential for ingestion of PCBs in surface 
water as well as in potentially contaminated crops in livestock products. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. 

The HPI for overland runoff is due to the high affinity PCBs have for soils. As the soil 
is eroded and carried off by stormwater, some PCBs may be present on the soil 
particulates and thus may reach surface water. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for overland runoff of contaminated soil. The qualifier 
discussed in Section 1.7.5 of this report applies. 

Current Status of the Rankinq Unit 

In March 1988, RFP informed the Survey that aii PCBs in transformers a t  RFP are 
scheduied to be removed before the end of the iiscai year, probably within the next 
few months. 
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Abandoned 

Descript'on of Rankinq Unit 

Rocky Fiats Plant 
Process Wastewater Collection System 

A n  underground wastewater coilection system a t  RFP was used for aqueous 
radioactive and chemical wastes until the late 1970s. Seventeen holding tanks 
remain in place a t  the facility. The system is known to have leaked during 
operation, but only one leak was analyzed by RFP. The system was flushed prior to 
abandonment. 

How the Rankinq Unit was Modeled 

The transport scenario modeled was groundwater to surface water. 

The exposure scenarios analyzed were the potential for ingestion of surface water, 
the potential for ingestion of crops irrigated and livestock watered with surface 
water. 

There is  no reported recreational use of surface water; therefore, recreational 
exposure scenarios were not considered. There are no groundwater weils in use in 
the area, so the groundwater exposure scenario was not modeied. 

Since no other data are available, the ranking unit was modeied based 01: the . . 

analysis of the leak rnentionea above. This 1,000-gallon leak contained radioactive :.i. 
contaminants and- nitrates. The concentrations of the system after it was flushed .-.- 
were estimated to have been diluted by a factor of 103 to 10s times the 

I' 

concentrations found in the leak. A sensitivit anal sis was therefore performed in 
' 

106 dilution factor. Some of the contaminated groundwater may re-emerge and 
flow to on-site collection ponds, which could reduce the quantity of contaminants : 

that might reach the surface water receptors. In order to be conservative, however, ' i .  
this possibility hasnot been accounted for in the modeling process. Since no critical :y 

data pertaining specifically to this ranking unit were available, the critical data ,.% 

category is "C". 

which the ranking unit was modeled once wit i J  a 10 dilution factor and once with a 

Results of the Risk-Based Modeling 

Both dilution factors resulted in an HPI in Group 0 and were driven by nitrate. This 
HPI Group, as explained'in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems :hat are not projected to reach receptors. This 
ranking unit's low score is due to the low inventory of nitrate present in the ranking 
unit as well as the high affinity these radioactive contaminants have for the soil. 

Current Status o f  the Rankinq Unit 

In March 1988, RFP informed the Survey that these lines are being investigated as 
part of a RCRA closure. In 1588, S i ?  wiil si;rvey the abandoned process waste lines 
and tanks for location, verification, and presence of waste. In addition, an alpha 
survey will be conducted a t  the ground surface, soii samples will be taken aiong 
waste lines, and the interior of pipes and tanks will be sampled. 
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Rocky Flats Plant 
Pesticide Shed 

Description of Rankinq Unit 

Large quantities of pesticides and herbicides are st rea in Building 367, whicn iacKs 
adequate containment measures. The building is  used for gesticide and herbicide 
mixing, and rinsate waters from pesticide containers have been disposed of on rhe 
ground outside the building. 

How the Rankinq Unit was Modeled 

The transport scenarios analyzed included overland runoff to surface wa te r ,  
groundwater to surface water, and resuspension. 

The exposure scenarios modeled included the potential for ingestion of surface 
water, the potential for ingestion of crops irrigated and livestock watered with 
surface water, and the potential for in halation 01 particulates. 

There is  no reported recreational use of surface water; therefore, recreational 
exposure scenarios were not considered. Groundwater is not directly used as d 
water supply a t  or near RFP. 

For modeling purposes, soil concentrations were estimated by assuming that one 
percent of the 1984 pesticide inventory of the shed was spilled to soils adjacent to 
the building. The spillage-was assumed t o ,  have occurred from 1952, when 
pesticides and herbicides were first stored in the building, to 1984, when operations 
there were greatly improved. The area and depth of this contamination were also 
based on realistic assumptions. However, the 1984 inventory does not necessarily 
represent the quantities or types of pesticides and herbicides presently stored in 
Building 367. Furthermore, some of the potential.ly contaminated groundwater 
may re-emerge and flow to on-site collection ponds, which could reduce the 
quantity of contaminants that might reach the reservoir. In order t o  be 
conservative, however, this possibility has not been accounted for in the modeling 
process. However, 90 percent of the inventory potentially reaching the receptor via 
overland flow was assumed to be retained by the on-site collection system. The 
many assumptions regarding critical data for this ranking unit put the critical data 
in category "C". 

Results of the Risk:Based Modelinq 

This ranking unit resulted in an HPI in Group 3 based on the potential for ingestion 
of Rozol in surface water as well as potentially contaminated crops in livestock 
products. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are characterized as 
generally reaching receptors a t  levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for overland runoff of contaminated soil and for transport 
of organics in surface water. The qualifiers discussed in Section 1.7.5 of this report 
apply. 
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Current Status of the Rankinq Unit 

In March 1988, RFP informed the Survey that the unused chemicals have been 
disposed of, the area around the building has been cleaned up, and soil sampling in 
the area is scheduled for the fall of 1988. 
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Sandia National Laboratories (Albuquerque) ~ 

inhalation Toxicology Research institute 
Albuquerque, New Mexico 

and 
Sandia National Laboratories, Tonopah Test Range 

Tonopah, Nevada 
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Sanaia 
Toxic Discharge to Tech Area 1 Sewers 

1 
a 

..i 

Description of Rankinq Unit 

There are two ponds a t  Kirtland Air Force Base (KAFB) that receive 75 percent of the 
sewer system effluent from Sandia's Technical Area 1 Over the past 25 years, large 
volumes of hazardous materials discharged to the sewer system have entered the 
ponds. Recent samples of the lagoon influent and effluent were found to contain 
chlorinated hydrocarbons and solvents. Since these ponds are unlined, there is the 
possibility that pollutants seeping throu h the pond bottoms could reach 

that provides drinking water or water used for recreational or agricultural purposes 
by the local population. 

groundwater (depth to groundwater is 400 3 eet) and be transported into an area 

How the Rankinq Unit was Modeled 

.The transport pathway modeled was groundwater. 

The exposure pathway analyzed was potential ingestion of groundwater 

The local population's dependence on groundwater makes this the most critical 
pathway, therefore, other transport and exposure scenarios were not addressed. 

The ranking unit was modeled on the basis of the known flow rates and the 
measured concentrations of contaminants. The constituents modeled were 
tetrachloroethylene, trichloroethyiene, toluene, 1 ,I ,1 -trichloroethane, methylene 
chloride, and o-xylene. The model was run using the concentration of the 
contaminants in the ponds and the influent flow rate. Because a moderate number 
of assumptions were made in developin the source term from the pond 
concentrations, the critical data category for t  a is ranking unit is "8". 

Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit is 7 for l,l,l-trichloroethane. The HPI is driven 
by the potential for consumption of potentially contaminated groundwater. This 
HPI Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that represent a secondary level of concern 
from the potential public hazard perspective. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

The State of New Mexico Environmental improvement Division (EID) has indicated 
verbally that SNLA will be receiving a Compliance Order pertaining to this issue. 

Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that wastewater that had been 
discharged to the lagoons was being rerouted to the publicly owned treatment 
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wcrks (POW)  because it met the standards established by the P O W .  Also, the 
lagoons had not received discharges from any source since January 1988. The State 
of New Mexico was requiring the lagoons to be evaluated under the Resource 
Conservation and Recovery Act (RCRA), and KAFB through United States Geological 
Survey (USGS), was investigating contaminants actually present, and levels of 
contamination. In addition, SNLA was investigating possible sources of 
contamination. 

Sandia 
Liquid Spills and Discharges 

Description of Rankinq Unit 

The Sandia site IS divided by the Sandia Fault, which marks the division between a 
deep water table (with depths up to approximately 400 feet) on the west side of the 
fault and a shallow water table (with depths as shallow as approximately 50 feet) on 
the east side on the fault. There have been numerous spills and discharges of a 
variety of chemical substances on both sides of the fault, and the potential exists for 
the groundwater to be contaminated. 

How the Rankinq Unit was Modeled 

. -  The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential ingestion of roundwater and 
I” potential consumption of crops and livestock watered with groun water. 8 .r 

- .  

.*- 
/_... 

. -  - A .  

’ . .-:.c; . .  
. . .  r.. 

, 

Compared to groundwater, other transport scenarios are not important because of 
the transitory nature of the spill events, the low volatility of the compounds, and 
the relatively small volume of material involved in each event. 

The ranking unit was modeled by combining all the spills of similar materials to 
obtain separate totals for the areas east and west of the Sandia Fault, and treating 
the totals as if they were separate single events. The materials modeled were oil 
and ethylene glycol. Because a significant number of assumptions were made in 
developing this source term, the critical data category for this ranking unit is “C“. 

Results of the Risk-Based Modelinq 

The HPI Group was 3 for oil on the west side of the fault. The HPI Group on the west 
side of the fault is driven by the ranking unit’s proximity to receptor wells. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil in groundwater and models organics in groundwater 
The qualifiers discussed in Section 1.7.5 of this report apply. 
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Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that a Remedial Investigation (RI) plan 
was being prepared for the most significant spills and releases as part of the AL 
Environmental Restoration Program. Field work was scheduled to begin in the 
summer of 1988 

Sandia 
Inactive Liquid Disposal Area 

Description of Rankinq Unit 

Since the early 1940~~ approximately 10 sites a t  Sandi have been used for the 
disposal of hazardous liquid wastes. These disposal areas are located near the 
Technical Areas. There are apparently no records of the exact types or quantities of 
wastes discarded. Since these disposal sites are unlined, there is the possibility tnat 
pollutants leaching out of the disposed materials could reach groundwater and be 
transported into an area that provides drinking water or water used by the local 
population for recreational or agricultural purposes. The local population's 
dependence on groundwater makes this a critical transport pathway. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathway analyzed was potential ingestion of groundwater. 

Because the groundwater pathway is critical and no cropland is affected, other- 
transport and exposure pathways were not modeled. 

The types and quantities of wastes that were disposed of were estimated from 
recent waste disposal records, the assumption being that the pattern of  waste.?. 
generation has not changed significantly over the yeas. The constituents modeled 'i 
were acetone, benzene, chloroform, methyl ethyl ketone, toluene diisocyanate, 
1 , 1 , l  -trichloroethane, trichloroethylene (TCE), trichlorofluoromethane, xylene, and 
cobalt-60. Estimates of the disposal sites' depths and areal extents were combined 
for modeling as a single disposal area. Because the types and quantities of waste 
were estimated, the critical data category for this ranking unit is "B". 
Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit is 0 for all the constituents, due to the depth to 
groundwater (approximately 400 feet). This HPI Group, as explained in Section 1.7.4 
of this report, would place this ranking unit with those environmental problems 
that are not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1 .7.5 of this report apply. 

~ 
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Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that these areas were being evaluated as 
part of the AL Environmental Restoration Program. 

Sandia 
Radioactive Burial Grounds 

Description of Ran kinq Unit 

A series of pits and trenches In Technical Areas 1 and 2 have been used for the 
disposal of radioactive wastes. The facilities were not lined and the Survey team 
observed signs of cap subsidence, indicating the potential for precipitation to enter 
the waste units and cause some of the radionuclides to leach. The contaminants 
may be released out through the bottoms of the trenches and eventually enter the 
groundwater. 

How the Rankinq Unit was Modeled 

The groundwater transport scenario was modeled. 

The exposure pathway analyzed was potential ingestion of groundwater. 

Because the wastes are buried and there is no cropland potentially -affected, other 
transpoct pathways and exposure pathways were not considered. 

The unit was modeled by combining the volume of al l  the individual trenches and 
pits, then treating them as a single unit. The radionuclides modeled were 
strontium-90, cesium-1 37, cobalt-60, tritium, uranium-238, and thorium-232. 
Receptor populations on the site and in nearby centers of population were 
considered. Because a moderate number of assumptions were made in developing 
the source term from the available trench data, the critical data category for this 
ranking unit is "8". 

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 0 for all constituents due to the depth to 
groundwater (approximately 400 feet), and the ability of the soil to retard the 
miaration of radionuclides. This HPI GrouD, as exdained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental 
not projected to reach receptors. 

Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that the inactive burial 
be evaluated via the AL Environmental Restoration Program. 
runoff control system was scheduled to be constructed a t  the 
buriai grounds in fiscal year (FY) 1988. 
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Sandia 
inaitive Soiid Disposal Area 

Description of Rankinq Unit 

More than 30 disposal areas a t  SNL have received hazardous materials since the 
early 1940s. The disposal facilities include pits, trenches, mounds, mineshafts, 
arroyos, scrapyards, and open dumps. The Survey team has estimated that 
approximately 8 square miles of land have been invoived in these disposal activities. 
There are no records of the exact types or quantities of wastes discarded, however i t  
IS known that these wastes contained the modeled constituents. For modeling 
purposes it was assumed that the types and amounts of wastes produced currently 
are the same as those produced in the past. These facilities are unlined, and there is 
the possibility that contaminants leaching out of the disposed materials could teach 
groundwater and be transported into an area that provides drinking water. T h e  
local population's dependence on groundwater makes this a critical transport 
pathway. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathway analyzed was potential ingestion of groundwater. 

Because this pathway is the most critical and there is no potentially affected 
cropland, no other transport pathways or exposure pathways were considered. ..% -I_ * 

The types and quantities of wasies that were disposed of were estimated from 
recent waste disposal records. The materials modeled were lead oxide, sodium 
hydroxide, plutonium-239, uranium-238, and tritium. Estimates of the disposal 
sites' depths and areal extents were combined for modeling as a single disposal 
area. Because these estimates were made in developing the source term, the critical 
data category for this ranking unit is "6".  

Results of the Risk-Based Modelinq 

This ranking unit fell into Group 0 for al l  constituents due to the depth to 
roundwater and the constituents' hi h equilibrium coefficient (i.e., high affinity 

?or soils). This HPI Group, as explaine 3 in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. 

Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that these areas were being evaluated as 
part of the AL Environmental Restoration Program. 
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Sandia - 
Orphaned Chemicals 

Description of Rankinq Unit 

There are approximately SO abandoned (orphaned) drums of chemicals near 
bulldings 6730 and 6732 that have been unattended for several years. Becauss they 
have been abandoned, there is the possibility that the drums are leaking and that 
the waste materials could infiltrate through the surface soils and reach 
groundwater (depth to groundwater is as deep as approximately 400 feet in this 
area of the Sandia facility) and be transported into an area that provides drinking 
water. The local population’s dependence on groundwater makes this a critical 
transport pathway. 

How the Rankinq Unit was Modeled 

The transport pathway modelea was groundwater. 

The exposure pathway analyzed was potential ingestion of groundwater. 

8ecaure this  is  a critical pathway and there is  no potentially affected cropland in the 
area, other transport and exposure pathways were not modeled. 

The ranking unit was modeled using the standard leaking drum scenario described 
in Section 1.7.7 of this report. The constituents modeled were oil and sodium 
hydroxide. Because this standard scenario was used, the critical data category for 
this ranking unit is “6“. 

Results.of the Risk-Based Modelinq 

The HPI Group for this ranking unit was 1 for oil, due to the depth to groundwater 
and the low contaminant inventory. This HPI Group, as explained in Section 1.7.4 of 
this report, would place this rankin unit with those environmental problems that 
are characterized as generally reac ing receptors a t  levels below those used in 
regulatory decisions. 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil in groundwater. It also models organics in 
groundwater. This ranking unit also uses a standard assumption for leaking drums. 
The qualifiers discussed in Sections 1.7.5 and 1.7.7 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that orphaned chemicals located adjacent 
to Building 8730 were removed from the area and disposed of as hazardous waste. 
Also, SNLA’s Safety, Health and Environmental Appraisal Committee will address 
this finding in i t s  safety reviews. 
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Sandia 
Potential Release of PCBs from Transformers a t  SNL 

Description of Rankinq Unit 

Transformers used in research applications are not routinely inspected a t  Sandia. 
These units are indoars, and faiiure of one could release polychlorinated biphenyls 
(PCBs), which would flow into the building's sewer system, enter the storm drain 
system, and then be discharged to an arroyo. 

How the Rankinq Unit was Modeied 

The transport pathway modeled was groundwater. 

The exposure pathway modeied was potential ingestion of groundwater 

In this area, drinking water is obtained from wells, so the surface water exposure 
pathway was not modeled. 

The ranking unit was modeled by using the standard assumptions described i n .  
Seeion 1.7.7 of this report. One transformer containing 500 allons of PCB 

t;ansformer facility Secause these standard assumptions were made in developing 
(Arochlor-12SO) was assumed to have released i ts  contents onto t z e floor of the 

the source term, the crit ical data category for this ranKing unit is "8".  
.A' 

Results of the Risk-8asedlModelinq 

The HPI Group for this ranking unit is 0. The score results from the high affinity of 
PCB for soil, which limits its migration potential. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that are not projected to reach receptors. 

.Qualifiers to the Risk-Based Rankinq 

This ranking unit uses a standard release assumption for PC8 transformers and"' 
models PCBs in groundwater. The qualifiers discussed in Sections. 1.7.5 and 1.7.7 of 
this report apply. 

Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that flammable material was removed 
from around transformers; proper signs and markings were currently being 
provided; retrofill of 30 PCB transformers was scheduled to be completed by 8/89; 
replacement of 55 PCB transformers was scheduled for completion by 10/89 along 
with proper containment structures. 

Sandia 
SNL Underground Storage Tanks 

Description of Rankinq Unit 

There are numerous underaround storaae tanks (USTs) a t  the Sandia National 
Laboratories. A large numcer of the tanis are old, approximately 
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more than 20 years old and approximately 50 percent are more than 35 years old. 
The installation of many of the tanks may have been poor, the tanks were not 
coated, and there is a potential for the tanks to leak. If this were to occur, tne 
contents of the tanks would infiltrate the soil and couid reach groundwater (depth 
to groundwater is as deep as approximately 400 feet in this area of the Sanciia 
facility) and be transported into an area that provides drinking water. The locai 
population's dependence on groundwater makes this a critical transport pathway. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathway analyzed was potential ingestion of groundwater. 

Because the groundwater is a critical pathway and there is no potentially af fected 
cropland, other transport and exposure scenarios were not modeled. 

The ranking unit was modeled by using the UST scenario as described in Section 
1.7.7 of this report. The tanks were all assumed to be more than 20 years old, and 
the const:tuents were assumed to be oil, gasoline, diesel fuel, fuel oil, and tr i trated 
water. Because a moderate number of assumptions were made in deveioping the 
source term, the critical data category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit was 6 for gasoline. The HPI was driven by 
gasoline's ability to move through the soil and by the potential for consumption of 
groundwater. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental probiems that represent a 
secondary level of concern from the potential public hazard perspective. 

-6 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater and models organics in 
groundwater. It also uses a standard release rate for USTs. The qualifiers discussed 
in Sections 1.7.5 and 1.7.7 of this report apply. 

..9 

Current Status of the Rankinq Unit 

In March 1988, SNLA informed the Survey that all abandoned tanks in Area I l l  and 
Coyote Canyon were removed from the ground except one. Also, SNLA planned to 
remove the remaining abandoned and inactive UST in Area I and those in Area II 
after promulgation of final UST regulations by the Environmental Protection 
Agency (EPA). 

ITRl 
ITRl Active Lagoons 

Description of Rankinq Unit 

Six lagoons a t  ITRl receive 30,000 gallons per day of water contaminated with 
organics, inorganics, and radionuclides. The lagoons designated 4, 5, and 6 have 
unlined compacted soil bottoms, while those lagoons designated 1,2, and 3 contain 
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liners that are in poor condition. Since these ponds are al l  therefore essentially 
unlined, there is  the possibility that pollutants seeping through the pond bottoms 
could reach groundwater and be transported inta an area that provides water used 
for agricultural purposes by the local population. The local popuiation's 
dependence on groundwater makes this a critical transport pathway. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathway analyzed was potential consumption of crops and livestock 
watered with groundwater. 

Because the groundwater is a critical pathway because of irrigation and there are 
no potential groundwater drinking water receptors in the area, other transport and 
exposure pathways were not considered. 

The unit was modeled on the basis of the estimated constituent fluxes for the 
period from 1963 to 1973. The contaminants modeled were methylene chloride, 
chromic acid, ethanol, cyanide, and arsenic. Because a significant number of 
assumptions were made in developing the source term, the critical data category for 
this ranking unit is "C". J 

Results of the Risk-Based Modelinq 

The HPI Group was 3 for methylene chioride. The score was driven by the 
constituent's low equilibrium coefficient (i.e., low affinity for soils) and the 
proximity to receptors used to water livestock. This HPI Group, as explained in> 
Section 1.7.4 of this report, would place this rankin unit with those environmental 
problems that are characterized as generally reac a ing. receptors a t  levels below 
those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit models organics in groundwater. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Resulatorv Aspects of the Rankinq Unit 

Negotiations by the site to obtain a Discharge Permit under state Water Quaiity 
Regulations are on-going with the New Mexico €10. 

Current Status of the Rankinq Unit 

In March 1988, ITRl informed the Survey that water and sediments in and around 
the lagoon will be sampled as part of the Environmental Survey. Three soil borings 
will also be taken and one to three monitoring wells installed. Further action will 
be dependent on the results of the sampling and analysis. 

I -  
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ITRl 
ITRI Hot Ponds 

Description of Rankinq Unit 

Two “hot” ponds a t  ITRl have received intermediate-levei radioactive liquid wastes. 
The liners of these ponds show si ns of deterioration, and there is the possibiiity 

seepage occurs, radioactive wastes could be transported into an area that provides 
water used for agricultural purposes by the local population. The local population’s 
dependence on groundwater makes this a crit ical transport pathway. 

that pollutants seeping through t R e pond bottoms couid reach groundwater. If 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathway analyzed was potential consumption of crops and livestock 
watered with groundwater. 

Because groundwater is a critical pathway because of irrigation and there are no 
potential groundwater drinking water receptors, other rranspcrt ana exposure 
scenarios were not addressed. 

Results of analyses performed on the water and sludge of the ponds were used ’co 
calculate the radionuclide content and total inventory. The constituents modeled 
were pluton i um-238, pluton i u m-239, americi u m-241, cu ri u m-243, cu ri u m-244, 
strontium-90, cesium-1 37, and cesium-1 34. Although a moderate number of 
assumptions were made in developing the source term, and a significant amount of 
analytical data were available, the critical data category for this ranking unit is “6”. 
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Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit is 0 for all constituents, due to the constituents‘ 
high equilibrium coefficients (i.e., high affinity for soils). This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. 

Current Status of the Rankinq Unit 

In March 1988, ITRl informed the Survey that water and sediments will be sampled 
as part of the Environmental Survey. Some sediments were removed. A soil boring 
will be taken and a monitoring well will be installed if the water table is shallow. 
Further actions will be dependent on the results of the sampling. 

1 
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ITRl 
Potential Releases of PCBs from Transformers a t  ITRl 

Description of Rankinq Unit 

Transformers a t  ITRl are not e uipped with spill containment devices. These units 

into the building’s sewer system, enter the srorm drain system, and then be 
discharged to the lagoon system. Since some oi the lagoons are unlined, and others 

are indoors, and the potential 9 ailure of one would release PCBs, which would flow I 
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have liners in very poor condition, there is a potential tnat the PCBs could migrate 
downward through the bottom of the lagoons and eventually reach the 
groundwater. The contaminants could be transported into an area that provides 
water used for agricultural purposes by the local population. The local population's 
dependence on groundwater makes this the most critical transport pathway. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathway analyzea was potential consumption of crops and livestock 
watered with groundwater. 

Because groundwater is a criticai pathway because of irrigation and there are no 
groundwater drinking water receptors in the area, other transport and exposure 
pathways were not modeled. 

The scenario was modeled assuming that one transformer would fail and release 
300 gallons of PCB (Arochlor-1260), which would then discharge into the lagoon 
system. An active life of 40 years was assumed for the lagoons. Because a moderate 
number of assumptions were made in developing the source term, the critical data 
category for this ranking anit is "8.". 

Results of the Risk-Based iblodelinq 

The HPI Group for this ranking unit is 0, due to the constituent's high equilibrium- 
coefficient (i.e., high affinity for soils) and the low precipitation in the region. This 
HPI Group, as explained in Section 1.7.4 of this report, would place this ranking unit; 
with those environmental problems that are not projected to 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil in groundwater and models 
The qualifiers discussed in Section 1.7.5 of this report apply. 

reach receptors. 

PCBs in groundwater:. 

Current Status of the Rankinq Unit 

In March 1988, ITRl informed the Survey that replacement of the transformer oil of 
the outdoor transformer, and complete removal of the indoor transformers were 
scheduled for FY 1989. In the interim, ITRl will maintain an active inspection 
program for the transformers. 

ITRl 
ITRl Underground Storage Tanks 

Description of Rankinq Unit 

There are seven USTs a t  ITRl with a total storage capacity of 82,000 allons. While 

leak in the future. If this were to occur, the contents of the tanks could infiltrate the 
soil, reach groundwater (depth to groundwater IS 400 feet in this area of the ITRl 
facility), and be transported into an area that provides water used for agricultural 

the tanks are known to be in good condition, the possibility exists t 4 a t  they could 
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pu;poses by the local population. 
groundwater makes this the most critical transport pathway for this ranking unit. 

The local population's dependence on 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater 

The exposure pathway analyzed was potential consumption of crops and livestock 
watered with groundwater. 

Because the tanks are underground and there are no groundwater drinking water 
receptors in the area, other transport and exposure scenarios were not addressed 

This ranking unit was modeled by assuming that the tanks contained diesel f u d  and 
are more than six years old. The standard scenario for modeling USTs as described in 
Section 1.7.7 of this report was used. Because this standard assumption was used In 
developing the source term, the critical data category for this ranking unit is "B".  

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 6, due to diesel fuel's aoility to move throuG;! 
the soii and the rankrn unit's proximity to receptors. This HP1 Group, as explainec 
in Section 1.7.4 of t 1 i s  resort, would piace this iankinq uni t  wi th  those 
environmental problems that represent a 'secondary level or cor 

.- potential public hazard perspective. 
"I 

..e Qualifiers to the Risk-Based Rankinq 

:ern fro 

s oraan This ranking unit scores for fuel in groundwater and mode 
groundwater. I t  also uses a standard release assumption for USTs. Thequalifiers 
discussed in Sections 1.7.5 and 1.7.7 of this report apply. 

Current Status of the Rankinq Unit 

In March 1988, ITRl informed the Survey that all USTs will be removed or upgraded 
to meet EPA standardsfor spill prevention, corrosion protection, and leak detection 
when €PA promulgates final UST regulations. 

iTRl 
Inactive ITRl Sewage Lagoon 

Description of Rankinq Unit 

La oon 1 was in service from 1962 to 1970. During i t s  active life, it received an 
un 1 nown quantity of cesium-137 and presumably also received quantities o f  
chemical wastes that reached the lagoon via sinks and drains in the ITRl labs. Since 
this lagoon has a liner of questionable integrity, there is  the possibility that 
contaminants could leach through the pond bottom and reach groundwater. The 
contaminants could be transported into an area that provides water used for 
agricultural purposes by the local population. The local population's dependence 
on groundwater makes tnis a criticai transport pathway. 

. .  
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How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater 

The exposure pathway analyzed was potential consumption of crops and iivestock 
watered with groundwater. 

Because the groundwater is a critical pathway because of irrigation and there are 
no roundwater drinking water receptors in the area, other transport and exposure 
pat z ways were not considered. 

For modeling purposes, the activity level of cesium-137 measured in the lagoon 
sediment after it was closed was used as an indication of contaminant inventory 
The cesium inventory was computed on the basis of the estimated volume of the 
lagoon. Because a moderate number of assumptions were made in developing the 
source term from thisdata, the critical data category for this ranking unit IS "8" 

Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit was 0 due to cesium's high equilibrium 
coefficient (i.e., high affinity for soils). This HPI Group, as explained in Section 1.7.4 
of this report, would place this ranking bnit with those environmental grobiems 
that are not projected to reach receptors. 

Current Status of the Rankinq Unit 

In March 1988, ITRl informed the Survey that this lagoon will be evaluated further as 
part of the AL Environmental Restoration Program. 

* I  

ITRl 
ITRl Leaking Drums 

Description of Rankinq Unit 

There are more than 200 drums of scintillation wastes stored outdoors on the 
concrete apron of the ITRl hot ponds. While these wastes are known to consist of 
xylene contaminated with radionuclides, no information is available on the types 
and uantities of radionuclides present. Many of the drums are rusty and leaKing 
and t 1 ere is visual evidence that waste has spread from the concrete pad onto the 
surrounding soil The possibility exists that the radionuclides could leach through 
the soil to the groundwater, which is potentially less than 100 feet be!ow the 
surface a t  this location. If this were to happen, the contaminants could be 
transported into an area that provides water used for agricultural purposes by the 
local population. The local population's dependence on groundwater makes this a 
critical transport pathway for this ranking unit. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater 

The exposure pathway analyzed was potential consumption of crops and livestock 
watered with groundwater. 

t. 
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Because the groundwater is a critical pathway because of irrigation and there are 
no roundwater drinking water receptors in the area, other transport and exposure 
pat x ways were not considered. 

The constituents modeled were the radionuclides. Because of the lack of data for 
the drums, the radionuclide data for the adjacent hot ponds were assumed to apply 
to the drummed wastes ana the standard release scenario for leaking drums as 
described in Section 1.7.7 of this report was used to assess the potential release. The 
radionuclides modeled were plutonium-238, plutonium-239, americium-24:, 
curium-243, strontium-90, and cesium-1 37. Because a significant amount o i  
assumptions were made in developing the source term, the critical data category for 
this ranking unit is "C". 

Results of the Risk-Based Modelinq 

The ranking unit fell into HPI Group 0 for all  constituents. This is  due to the capacity 
of the soil to retard the migration of radionuclides and the reiatively low inventory 
of contaminants. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental problems that are not projected to 
reach receptors. 

Qualifiers-to the Risk-Based Rankinq 

This ranking unit uses a standard release assumption for ieaking drums. The 
qualifiers discussed in Section 1.7.7 o f  this report apply. 

Current Status of the Rankinq Unit 

In March 1988, ITRl informed the Survey that a l l  scintillation wastes were 
repackaged and transferred indoors where they will remain until a mixed waste 
treatment and/or land disposal facility becomes available. 

.... 
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Sandia 
Radioactively Contaminated Soils a t  Tonopah 

Description of Rankinq Unit 

In 1963, a series of  three tests designed to provide data o n  the dispersal o f  
plutonium-238, was performed a t  the Tonopah Test Range ( I T R ) .  Following the 
tests, the resulting debris and heavily contaminated soils were collected and buried 
in trenches a t  the center of each of the test sites. Several feet of soil were piaced 
over each trench and the areas were fenced to limit access. The total activity of the 
buried material was approximately 64 curies and the total area involved was 
roughly 2.4 square kilometers. The areas have not been sampled recently and the 
possibility exists that the plutonium could leach from the burial pits and reach the 
groundwater. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathways analyzed were pcrential ingestion of roundwater a n d  
potential consumption of crops and livestock watered with groun 3 water. 

8 
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The air pathway was not modeled because the soil was buried in trenches and 
fenced, therefore limiting both external exposure and mechanical resuspension. 
The unit was modeled by assuming that a single 2.4-acre site contained al l  64 curies 
of plutonium. Receptor populations on the site and in nearby areas were 
considered. Because monitored and measured data was used in modeling i n i s  
ranking unit, the critical data category is "A".  

Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit was 0 due to the depth to groundwater, low 
rainfall in the area, and the radionuclides' high affinity for soils. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. 

Current Status of the Rankinq Unit 

In March 1988, l T R  informed the Survey that a Preliminary Assessment under the 
Comprehensive Environmental Response, Compensation, and L!ability 
AcVSuperfund Amendment and Reauthorization Act (CERCLA/SARA) was being 
prepared and was scheduled by the site to be submitted to EPA in April 1988. 
Remedial Investigation activities for high-priority sites-at T R  were scheduled to 
begrn in 1989. 

Sandia 
Soil Contamination Areas a t  Tonopah 

\ 

Description of Rankinq Unit 

Between 1953 and 1985, all the wastes from TTR operations were disposed of in the 
"old landfill" near Technical Area 3. The landfill is unlined and there is the 
possibility that the wastes will leach through the landfill bottom and enter the 
groundwater approximately 350 feet below the surface. In this area, groundwater 
IS the only source of water for domestic and agricultural use. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was groundwater. 

The exposure pathways analyzed were potential ingestion of groundwater and 
potential consumption of crops and livestock watered with groundwater. 

Because the groundwater pathway is so critical, other transport and exposure 
pathways were not considered. 

The unit was modeled using an assumed yearly waste inventory consisting of 25 
drums of oils and 10 drums containing 25 percent Stoddard solvent, 25 percent 
methylene chloride, 25  percent trichloroethylene, and 2 5  percent 1,1,1- 
trichloroethane. The standard release scenario for leaking drums as described in 
Section 1.7.7 of this report was used to assess the potential release. Because a 
moderate number of assumptions were made in developing the source term, as well 
as a standard release scenario, rhe critical data category for this ranking unit is " 3 " .  
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Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 2 for 1,1 ,I -trichloroethane, trichloroethylene, 
and methylene chloride. This value was driven by the constituents' toxicity - factors 
and the landfill's proximity to a well, which is a major source of water. i his i i ? i  
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental probiems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit uses a standard release assumption for leaking drums, and modeis 
organics in groundwater. The qualifiers discussed in Sections 1.7.5 and 1.7.7 of this 
report apply. 

Current Status of the Rankinq Unit 

In March 1988, TTR informed the Survey that a Preliminary Assessment under the 
CERCLA/SARA was being prepared and was scheduled by the site to be submitted to 
€PA in April 1988. RI  activities for high-priority sites a t  TTR were scheduled io  becjin 
in 1989. 

Sandia 
Septic Tank Discharges from Tech Area 3 a t  Tonopah 

Description of Rankinq Unit 

The effluent from the Photoprocessing Laboratory in Tech Area 3 is piped into a 
nearby open-bottomed leaching pit. Photoprocessin effluents contain potential 

percolate into the underlying soils. The discharge poses a potential threat to the 
local groundwater, which is located 350 feet below the surface. In this area, the 
groundwater obtained from Well Six, which is near the leaching pit, is a major 
source of drinking water for TTR personnel. 

How the Rankinq Unitwas Modeled 

contaminants, including silver. The pit is designe 3 to allow liquid wastes to 

The transport pathway modeled was groundwater. 

The exposure pathway modeled was potential ingestion of groundwater. 

This ranking unit was modeled by assuming that the wastewater contains 25 mg/L 
of silver based on analytical data and that the waste volume was 945,000 Uyr. 
Because a moderate number of assumptions were made in developing the source 
term from this data, the critical data category for this ranking unit is "6" .  

Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit was determined to be 4 as a result of the 
proximity of the ranking unit to a well. This HPI Group, as explained in Section 1.7 0 
of this report, would place this ranking unit with those environmental problerr.; 
that present a tert iary level of concern from the potential puolic hazard perspeciive. 
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Current Status of the Rankinq Unit 

In March 1988, TTR informed the Survey that a Preliminary Assessment under 
CERCWSARA was being prepared and was scheduled by the site to be submitted to 
€PA in April 1988. RI  activities a t  hign-priority sites a t  T T R  were scheduled to begin 
in 1989. 

Sandia 
Drum Storage a t  Tonopah 

Description of Rankinq Unit 

Drums containing waste oil are improperly stored a t  a location south of Technical 
Area 3. Many of the drums are either rusty and leaking or open, and soil in the area 
shows signs of leaks and spills. None of the drums are properly marked. The 
possibility ex is ts  that the leaked wastes could infiltrate through the soil and 
eventually contaminate the roundwater approximately 350 feet below ground 

major source of drinking water for TTR personnel. 
level. In this area, the groun 8 water obtained from Well Six in Technical Area 3 i s  a 

How the Rankinq Unit was Modeied 

The transport pathway modeied was groundwater. 

The exposure pathway analyzed was potential consumption of groundwater. 

This ranking unit was modeled by assuming that the constituent was waste oil, and 
the standard release scenario for leaking drums as described in Section 1.7.7 of this 
report was used to assess the potential reiease. The active life of the ranking unit 
was set a t  42 years. Because a significant number of assumptions were made in 
developing the source term, the critical data category for this ranking unit is “ C “ .  

Results of the Risk-Based Modelinq 

The HPI Group for this ranking unit was 0. The score resulted from the low 
inventory of contaminants. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental problems that are 
not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil in groundwater. It also uses a standard release 
assumption for leaking drums and models organics in groundwater. The qualifiers 
discussed in Sections 1.7.5 and 1.7.7 of this report apply. 

Current Status of the Rankinq Unit 

In March of 1988, I T R  informed the Survey that they are in the process of selectin a 

recycling. Contaminated soil in the yard will be removed. 
lab to analyze the contents of the drums. The drums will then be sent off-site 3 or 
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Sand ia hlatia n a1 Lab0 raiories, iivermore 
Diesei Fuel Tank Area 

I 

Description of Rankinq Unit 

A leak of approximately 59,500 gallons of No. 2 diesel fuel oil has contaminated 
about 7,650 to 15,300 cubic meters of soli, and has created a plume of contaminated 
groundwater that extends about 45 feet northwest of the leak. A grounding rod 
was accidentally driven through a fiberglass transfer pipe in January 1975, causing 
the leak. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential ingestion of groundwater, 
potential in halation and ingestion during bathing, and potential consumption of 
crops irrigated with groundwater. 

Other transport scenarios were not considered because it was an underground 
release. Other exposure scenarios were not modeled for the same reason. There is 
little reported livestock production in the area, so exposure through groundwater- 
contaminated meat was not addressed. 

This ranking unit was modeled as a point-source release. Because the volume of the 
release was known, the critical data category for this ranking unit is "A". 

Results of the Risk-Based Modelinq 

This rankin unit fell into HPI Group 6. This value was driven by the potential for 

to the large inventory and the proximity to the potential receptor location. This HPI 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that represent a secondary level of concern 
from the potential public hazard perspective. 

ingestion o 9 diesel fuel-contaminated groundwater in the area. This ranking is due 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater. I t  also models organics in 
groundwater. The qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Current Status of the Rankinq Unit 

In March 1988, the Albuquerque Operations Office (ALO) informed the Survey team 
that as part of the AL Environmental Restoration Pro ram, a Remedial Investigation 
(RI)  plan is  being developed. Field work is schedule tl to begin in June, 1988, and a 
ieasibiiity Study (FS) under the Comprehensive Environmental Response, 
Cc rn pen sa ti on , a c d Li s b i i iq Act!? i i  p riu n c A E e nJ =en t a nd Rea u t h o'ri z z  t i b n Act 
(CERCLA/SARA) Is schedilled to 52 com$etsd by September 1989. 
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ional Laboratories, Livermore 
Former Fire Extinguisher Training Area 

Description of Rankinq Unit 

The fire training area a t  SNLL was used for almost 20 years, from 1959 to 1978. 
Originally, three to four gallons of gasoline or waste solvents were poured onto the 
ground and ignited for each training session, which occurred approximately four 
times per year In later years, gas was poured into metal pans and ignited. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater. 

The exposure pathways analyzed included potential ingestion and in halation of 
bath water, potential in estion of groundwater, and potential consumption of 
crops which were irrigate % with groundwater. 

Surface soti and air pathways were not modeled because it was assumed the surface 
soil gasoline contamination was comdetely com busted. Other exposure scenarios 
were not modeled for the same reason. There is little reponed livestock productiofi 
in the area, so exposure through consumption of groundwater-contaminated meat 
was not addressed. 

This is  believed to be a conservatively modeled ranking unit, since i t  is assumed that 
only a small portion of the gas evaporated or was ignited, and that all the gasoline 
was poured on the ground. Because a significant number of assumptions were 
made in modeling this ranking unit, the critical data category is "C".  

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 0. This IS due to the low inventory of gasoline 
present at  the ranking unit. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental problems that are 
not projected to reach receptors. 

Qualifiers to the Risk-Based Rankinq 

Th!s ranking unit scores for fuel in roundwater. It also models an organic in 
groundwater. The quaiifiers discusse 8 in Section 1.7.5 of this report apply. 
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SRP 
M Area Settling Basin 

Description of Rankinq Unit 

The M Area Settling Basin is part of the M Area Hazardous Waste Managemect 
Facility, which received process effluent that contained voiatile degreaser solvects 
from the fuel and target fabrication facilities. There is a potential for contaminants 
from the basin to  migrate to underlying groundwater, and a release to  
groundwater may involve a release to surface water. 

How the Ran kinq Unit was Modeled 

The transport pathway modeled was the groundwater to surface water paihway. 

The exposure pathways analyzed included the potential for in estion of fish caught 

swim mi ng . 

Ingestion of groundwater was not modeled because there are no drinking watir  
weils downgradient from the M Area Settling b s i n .  The irrigarion exaosdre 
scenario was not modeled because neither the on-site wells nor surface wa:er arz 
used for this purpose. 

The source'term data were taken from the M Area Settling Basin and Vicinity 
Environmental Information Document, the M Area Hazardous Waste Management 
Facility Post Closure Care Permit Groundwater Monitoring and Corrective Action 
Program 1987 Annual Report, and the Effectiveness of the M Area Groundwater 
Remedial Action Program September 1985 - September 1986. Since site-published 
studies were used to develop the source term, the criticai data category for this 
ranking unit is "A". 

in surface waters and the potential for accidental ingestion Q 8 surface water whiie 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 7. The  potential for consumption of 
tetrachloroethylene in fish along with the potential for accidental ingestion of 
surface water while swimming drove the rankin . Tetrachloroethylene resulted in 
this HPI Group because of i ts  larger inventory an 3 its higher bioaccumulation factor 
in fish. This HPI Group, as explained in Section 1.7.4 of this report, would place this 
ranking unit with those environmentai problems that represent a secondary !eve1 oi 
concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ran king unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination oi the 
sh a I I ow aq il i ie r . 

A-184 



I 
i 09 

Requlatory Aspects of the Ran kinq Unit 
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The M-Area hazardous waste management facility (HWMF), part of which is the 
settling basin, is permitted under South Carolina Hazardous Waste Permit No. 
SC1890008989. An approved Part 8 permit was issued on September 30, 1987. The 
HWMF is currently being closed per a closure plan approved by the South Carolina 
Department of Health and Environmental Control (SCDHEC) in March 1987. 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that a permitted remedial action program is 
undenvay to remove volatile organic groundwater contamination b air stripping. 
Since startup in 1985, over 150,000 pounds of volatile organics has i een removed 
from the groundwater. Air and surface water discharges from the a i r  stripper 
system meet al l  permitted limits. In addition, vacuum extraction technology is 
being tested to address vadose zone contamination. Groundwater contamination 
assessment continues through the use of over 200 monitor wells which surround the 
contaminated area. Monitoring results and assessments regarding the effectiveness 
of the remedial action program are provided to SCDHEC on a quarterly and annual 
basis. 

S8P 
Unplanned Releases of Tritium 

Description of Rankinq Unit 

The Tritium Production Facility (232/4/8H) has the potential for unplanned tritium 
releases. Several historical accidental tritium releases have occurred. Such releases 
of tritium may be inhaled by the surrounding population and assimilated by 
regional crops consumed by the surrounding population. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the air release pathway. 

The exposure pathways analyzed included the potential for inhalation of tritium by 
the surrounding population and the potential for consumption of crops and crop- 
fed livestock products by the surrounding population. 

The source term was derived from historical release data. To simulate an unplanned 
release, an additional 150,000 curies of tritium was added to the annual planned 
release of 250,000 curies from the Tritium Production Facility stacks (see ranking 
unit entitled “Tritium Air Sources”). Since a moderate number of assumptions were 
made in deriving the release rate and in determininy the agricultural production 
data, the critical data category for this ranking unit is B”. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 7. The potential for consumption of tritium 
in crops and crop-fed livestock products drove the ranking. Accidental tritium 
releases are the reason for this H?! GrcL.7 because these areas are resoonsib!; fcr 3 
significant pofiion of the tritium reiea:~c TG :he atmosphere from the Sa?. i his +?! 
Group, as explained in Section 1.7.4 ~i this report, would place this ranking unit 

- 
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with those environmental problems that represent a secondary level of concern 
from the potential public hazard perspective. This ranking unit was one of :he 
seven that the Surve is reviewing in more depth. The hPI Group in which this 

rankin unit, however, results in low, not moderate, individual doses. These doses 
are we ? I within regulatory limits for radionuclides. 

Requlatory Aspects of the Rankinq Unit 

Tritium releases from SRP are regulated by the Nationai Emission Standards for 
Hazardous Air Pollutants (NESHAP) provision of the Clean Air Act. The Federai 
facilities limit for all radionuclides is 25 mremiyear a t  the plant boundary. The 
historical SRP atmospheric dose has been about 1 mrem/year which includes . wt ine 
and unplanned tritium releases. 

ranking unit falls is c i aracterized as encompassing moderate concentrations. This 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that the Replacement Tritium Facility, 
currently being constructed, for process and security reasons will have additionai 
tritium containment features which will lower routine tritium emissions and will 
further reduce the potential for unplanned releases. Consmction is scheduled to 
be complete in late 1990. 

SRP 
Tritium Air Sources 

Description of Rankinq Unit 

Approximately 695,000 curies of tritium are released to the atmosphere from the 
SRP annually. Sources of atmospheric tritium emissions a t  the SRP include the 
Tritium Production Facility (232/4/8H), the Heavy-Water Rework Facility (4200), the 
reactor disassembly and seepage basins (throu h evaporation), the reactor stacks, 

evaporation), and the Receiving Basin for Off-Site Fuels (RBOF) Facility (244H). 
There is a potential for emissions of tritium to be inhaled by the surrounding 
population and assimilated by regional crops consumed by the surrounding 
po pu 1 at i  o n . 

the Separations Facility (292F/292H), the F an 8 H Areas seepage basins (through 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the air release pathway. 

The exposure pathways analyzed included the potential for inhalation of tritium by 
the surrounding opulation and the potential for consumption of crops and crop- 

The source term was derived from measured release data. Since a moderate 
number of assumptions were made in deriving the release rate and in determining 
the agricultural production data, the critical data category for this ranking unit is 
"8". 

fed livestock pro 8 ucts by the surrounding population. 
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Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 7. The potential for consumption of tritium 
from the F and H Areas in crops and iivestock drove the ranking. Tritium releases 
from F and H Areasare the reason for this HPI Group because these areas are 
responsible for a significant portion of the quantity of tritium released to the 
atmosphere from the SRP. This HPI Group, as explained in Section 1.7.4 of this 
report, would place this ranking unit with those environmental problems that 
represent a secondary level of concern from the potential public hazard perspective. 
This ranking unit was one of the seven that the Survey is  reviewing in more depth. 
'The HPI Group in which this ranking unit falls is characterized as encompassing 
moderate concentrations. This ranking unit, however, results in low, not moderate, 
individual doses. These doses are well within regulatory limits for radionuclides. 

Requlatory Aspects of the Rankinq Unit 

Tritium releases from SRP are re dated by the NESHAP provision of the Clean Air 

boundary. The historical SRP atmospheric dose has been about 1 mrem/year which 
includes routine and unplanned tritium releases. 

Act. The Federal facilities limit i! or all radionuclides is 25 rnrem/year a t  the plant 

Current Status of the Rankinq Unit 

b 
I 

I 
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In March 1988, SRP informed the Survey that the total plant release of tritium for 
1987 is 540,000 curies, which is higher than the 425,000 curies released in 1986, but 
less than the 670,000 curies released in :985. The Replacement Tritium Facility, 
currently under construction and expected to be in operation in late 1990, is 
projected by the site to greatly reduce the tritium release from tritium operations. 

SRP 
sediments in Steel Creek Corridor 

Description of Rankinq Unit 

Prior to 1961, secondary cooling water and disassembly basin effluents from L- and 
P- Reactor were discharged to Steel Creek, which empties directly into the Savannah 
River. Approximately 276 curies of cesium-137 have been released to the creek, and 
contamination has been measured in the floodplain sediments as well as in the 
delta. Approximately 67 curies are estimated to remain in the floodplain sediments. 
Cesium-1 37 may be entering surface water from these contaminated sediments. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the direct discharge to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion o f  surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish caught in surface waters, and the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities. 

The irrigation exposure scenario w2s not modeled because surface water is not used 
for this purpose. 
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The Source term data were derived from measured and predicted release rates. 
Since predicted release data were used to develop the source term, the critical data 
category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 6. The potential for consumption of cesiux- 
137 in surface water drove the ranking. Cesium-137 scored this high because of i t s  
level of radioactivity. This HPI Group, as explained in Section 1.7.4 of this repoe, 
would place this ranking unit with those enviromentai probiems that Tepresmz A 
secondary level of concern from the potentiai public hazard perspective. 

In teq ration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was on-site soil contamination. 

SRP 
Burial Grounds 

Description of Rankinq Unit 

The Radioactive Waste Burial Grounds, centrally located a t  the SRP, are Surial sites 
for solid radioactive waste, and are used to store all radioactive shipments from 
other DOE facilities. There is a potential for contaminants from the burial grounas 
to migrate to underlying groundwater via rainfall infiltration, and a release to  
groundwater may involve a release to surface water. 

How the Rankinq Unit wasModeled 

. -- .t 

The transport pathway modeled was the groundwater to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion of- surface 
water, the potential for bathing with surface water, the potentiai for ingestion of 
fish caught in surface waters, and the potential for accidentai ingestion of surface 
water and direct exposure to surface water during recreational activities. 

The groundwater transport pathway was not modeled because of the head reversal 
in this area between the aquifer in which on-site drinking water welis are screened 
and the overlying formations. 

The irri ation exposure scenario was not modeled because neither the on-site wells 

was not modeled because most of the waste deposited is containerized and then 
the burial trenches are backfilled with a minimum of 1.2 meters of soil. 

nor su 4 ace water are used for this purpose. The resuspension exposure scenario 

The source term data were taken from the Radioactive Waste Burial Grounds 
Environmental Information Document. Since site-published studies were used to 
develop the source term, the critical data category for this ranking unit is "A". 

I 
8 
I 
1 
I 

I 
I 
1 
R. 
I 
3 
I 

A- 1 88 



lo? 

I 
I 

I 
I 
I .  _ .  

I 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 6. The potential for consumption of tritium 
in surface water drove the ranking. Tritium was the reason for this HPI Group 
because of i ts very high solubility and i t s  very low equilibrium coefficient (i.2., low 
affinity for soils). This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental problems that represent 3 
secondary level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination of the 
shallow aquifer. 

Requlatory Aspects of the Rankinq Unit 

The Radioactive Waste Burial Grounds IS being cnaracterized and assessed under m s  
Resource Conservation and Recovery Act (RCRA) Faciiity Investigation (RFI) Program 
as mandated by the SCDHEG'U.S. Environmental Protection Agency (EPA) Region I\%. 

.. Current Status of the Rankinq Unit I.,. 

In March 1988, SRP informed the Survey that there has been no change in activity a t  
the active Radioactive Burial Grounds since the Survey was conducted. 

SRP 
Tritium in Surface Water 

Description of Rankinq Unit 

Releases of wastewaters containing tritium to on-site streams, lakes, and seepage 
basins occur a t  SRP. Tritium is reieased to the streams directly or through migration 
from seepage basins. Of the 25,930 curies of tritium released in 1985, 18,910 curies 
were attributed to mi ration from seepzge basins; therefore, 6720 curies were 

to seepage basins were modeled in the ranking unit entitled "Active Seepage 
Basins". 

discharged directly to t \ e streams. The releases of wastewaters containing tritium 

How the Rankinq Unit was Modeled 

The transport pathway modeiea was the direct discharge to surface water pathway 

The exposure pathways analyzed included :he potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish caught in surface waters, and the porential for accidental ingestion of sct iace 
water and direct exposure to surface water.during recreational activities. 

.. . 

I 
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The irrigation exposure scenario was not modeled because surface water is not used 
for this purpose. 

The source term data were derived from the 1985 measured release of tritium to the 
on-site streams, lakes, and seepage basins. Since this release rate was assumed io 
remain constant over the projected operational life of the plant, the critical data 
category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 7. The potential consumption of tritium ir: 
surface water drove the ranking. Tritium scored this high because of i t s  level of 
radioactivity. This HPI Group, as explained in Section 1.7.4 of this report wouid 
place this rankin unit with those environmental problems that represent a 

ranking unit was one of the seven that the Survey is reviewing in more depth. The 
HPI Group in which this rankin unit falls is characterized as encompassing 

individual doses. These doses are well within regulatory limits for radionuclides. 

secondary level o 3 concern from the potential public hazard perspective. This 

moderate concentrations. This ran 1 ing unit, however, results in low, not moderats, 

Requlatory Aspects of the Rankinq Unit 

There has been no change in the regulatory status or plant operations regarcifig 7172 
release of tritium to SRP surface waters. 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that in November 1988 the F/H Effluent 
Treatment Facility will begin discharging treated effluent to Upper Three Runs 
Creek. This discharge will result in an increase in plant tritium discharges to the 
Savannah River. However, concentrations in the Savannah River are predicted by 
the site to be well below the €PA guide of 20 pCi/mL for a 4-mtem dose. 

SRP 
Active Seepage Basins 

Description of Rankinq Unit 

The F and H Areas Seepage Basins have been in operation since 1955 for the 
handling of liquid wastes containing low-level radioactivity and chemicals from the 
F and H Areas Separations Facilities. The reactor seepage basins have received low- 
level radioactive wastewater since 1957. Present operation of the seepage basins 
results in the release of contaminants to  the soil column and possibly to  
groundwater via leachate and rainfall infiltration, and release to groundwater may 
involve a release to surface water. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled include the groundwater and the 
groundwater to surface water pathways. 

The exposure pathways analyzed included the potential for ingestion o f  
groundwater, the potential for ingestion of surface water, the potential for bathing 

I 
1 

A-190 

I 



I 
with surface water, the potentlai for ingestion of fisk caught in surface waters, and 
the potential for accidental ingestion of surface water and direct exposure to 
surface water during recreational activities. 

The irri ation exposure scenario was not modeled because neither the on-siz wd!s  
nor su ace water are used for this purpose. The groundwater transport athway 
was not modeled for the F and H Areas Seepage Basins because of the hea reversal 
in the F and H Areas between the aquifer in which on-site drinking water wells are 
screened and the overlying formations. 

The source term data were taken from the following Environmental Information 
Documents: F Area Seepage Basins, H Area Seepage Basins, and Reactor Seepage 
Basins. Since site-published studies were used to develop the source term, the 
critical data category for this ranking unit is "A". 

8 4 
, 

Resuits of the Risk-Based Niodeliq 

The ranking unit resulted in hPI Group 6. The potential for consumption of tritium 
in surface water drove the ranking. Tritium was the driving constituent for this zip!. 
Group because of i t s  higher soluoiiity, its very low equilibrium coefficient (ix., low 
affinity for soils), and i t s  level of radioactivity. This HPI Group, as expiained in 
Section 1.7.4 of this report, wouid place this ranking unit with those environmerrtai 
problems that represent a secondaiy level of concern from the potsntiai ?zb!ic .. 
hazard perspective. 

lnteqration Phase Concerns 

This ran king unit was identified as having environmental degradation issues.. 
associated with it. The degradation issue was groundwater contamination of the'. 
shallow aquifer. 

Requlatow Aspects of the Rankinq Unit 

The F- and H-Area Seepage Basinsare regulated under RCRA. 

. .. 

1 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that as mandated under RCRA, discharges 
to the F- and H-Area Seepage basins wiil cease in November 1988. The basins will be 
closed under closure plans which w i i l  be approved by SCDHEC. The ciosure plans ar? 
currently being prepared and the sixe Intmds to submit them to SCDHEC during 
April 1988. 

SRP 
H Area Drainage Ditch 

Description of Rankinq Unit 

A previous liquid waste spill in the 241 H Area Tank Farm resulted in cesium-137 
contamination of soil and sediment along a drainage ditch that currently discharges 
through Outfall H008. Cesium-137 may be entering surface water from these 
contaminated soils and sediments. 
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How the Rankinq Unit was Modeled 

The transport pathway modeled was th, direct disch 9 to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion o f  
fish caught in surface waters, and the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities. 

The irrigation exposure scenario was not modeled because surface water is not used 
for this purpose. 

The source term data were derived from the report, Waste Manag2ment 
Operations, Final Environmental Impact Statement (ERDA-1537, September 1577). 

Since a published study was used to develop the source- term, the critical data 
category for this ranking unit is "A". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 4. The potential for consumption of cesium- 
137 in surface water drove the ranking. Cesium-137 was the reason for this HP! 
Group because of i t s  level of radioactivity. This HPI Croup, as explained in ";aior, 
1.7.4  of^ this report, would place this ranking unit with those environmentai 
problems that present a tertiary level of concern from the potential public hazard 
perspective. 

. 47 '  .i 

SRP 
Animal Contamination 

Description of Rankinq Unit 

Analyses have identified elevated concentrations of cesium-1 37 in deer and hogs a t  
the SRP. These concentrations may result in doses to members of the public who 
consume the contaminated animals. 

How the Rankinq Unit was Modeled 

The exposure pathway modeled was the potential for ingestion of animal meat. 

Annual hunts are conducted a t  SRP to control the deer and hog population and to  
reduce animal-automobile accidents. The 1985 hunts yielded 1,022 deer and 78 
hogs, while the 1984 hunt yielded 1,038 deer and 104 hogs. The average of the two 
years' hunts was used in modeling this ranking unit. Al l  animals were monitored for 
radioactivity with portable sodium-iodide detectors before they were released for 
consumption by the hunters. Average measured radiation levels of 7 pCi/g in deer 
meat and 3 pCi/g in hog meat were reported in the SRP Environmental Report for 
1985, Vol. I .  The average measured radiation level in off-site deer meat reported 
was 6 pCi/g; therefore, it was assumed that the difference (1 pCi/g) was attributable 
to exposure received by on-site deer. It should be noted that the difference could 
be statisticaiiy insignificant. There were no background data presented ;ei , E S ~  
meat. Dressed weights of 30 Ib and 86.4 Ib were assumed for individual deer and 
hogs, respectively. It was assumed, then, that four people consumed the meat of 
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one animal over a one-year period. Since a moderate number of assumptions were 
made in determining,the population that consumes the animal meat and 
concerning the significance of the measured levels relative to background, the 
critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 5. The potential for consumption of cesium- 
137 in deer meat drove the ranking. The potential for consumption of cesium-137 
in hog meat also resulted in HPI Group 5. Cesium-137 scored in this HPI Group 
because of its level of radioactivity. This HPI Group, as explained in Section 1.7.4 of 
this report, would place this ranking. unit with those environmental problems that 
present a tertiary level of concern from the potential public hazard perspective. 

SRP 
Airborne Mercury Emissions. 

Description of Rankinq Unit 

Mercury is used in process operations in the H Area Separations Facility and the H 
Area Tritium Facility, which results in emissions of mercury to the following process 
stacks: 292H Main Stack, 232H Stacks 1 & 2, 234H Stack, 242H Evaporator Stack, 
241 F/H Stacks, and 242F Stack. There is a potential for stack emissions of mercury t'o 
be inhaled by the surrounding population. r. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the air release pathway. 

The exposure pathways analyzed included the potential for inhalation of mercury 
by the surrounding population and the potential for consumption of crops and 

The source term was derived from measured release data. Since a moderate 
number of assumptions were made in deriving the release rate and in determining 
the agricultural production data, the critical data category for this ranking unit is 
" 8 " . 

crop-fed livestock products by the surrounding population. 
r L  

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 4. The potential consumption of mercury in 
crops and livestock drove the ranking. Mercury was the driving constituent for this 
HPI Group because of i ts toxicity and because of the quantity released. This HPl 
Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that present a tertiary level of concern from the 
potential public hazard perspective. 

Requlatorv Aspects of the Rankinq Unit 

The air emission of mercury from SRP IS within the Clean Air Act standard of 200 
Ibkpar. Mercury emissions 3r2 Jisc? w;h,-- :::? iirnit (0 25 ~g/m3 a t  pian: boGn,i;-:/' 
of The 5CC3HEC Ai r  Toxic Policy. 

t 
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Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that iecent studies by the site indicated that 
the annual air emissions of mercury from SRP should be less than 12 Ib/yr: 6.3 tb/yr 
(with a maximum theoretical capacity of 10.8 Ib/yr) from H Canyon operations, 0.5 
Ib/yr from tritium operations, and less than 0.5 Ib/yr from waste tank farms 
operations. The site reports that because of the mercury reduction program, ii 
Canyon operations uses only about 18 percent of the mercury used in the previous 
years, thus the air emission of mercury has decreased from 64.5 lb/yr in 1986 
(maximum theoretical capacity of 104.0 Ib/yr) to 6.3 Ib/yr in 1987 (with a maximllrn 
theoretical capacity of 10.8 Ib/yr). 

SRP 
New TNX Basin 

Description of Rankinq Unit 

Since 1980, the New TNX Basin has received wastewater discllarged ,,-om the TYX 
engineering development facility and i s  located in the CMX-TMX A r e a ,  
approximateiy 2,000 feet from the Savannah aiver. Outfalls from this basrr: 
discharge to a marshy area and may eventually reach surface water. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the direct discharge to surface water pxhway. 

The exposure pathways analyzed included the potentia! for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish caught in surface waters, and the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities. 

The irrigation exposure scenario was not modeled because surface water is not used 
for this purpose. 

The source term data were taken from the New TNX Basin Environmental 
Information Document. Since site-published studies were used to  develop the 
source term, the critical data category for this ranking unit is "A". 

Results of the Risk-Based Modeiinq 

The ranking unit resulted in HPI Group 3.  The potential for consumption of 
uranium-238 in surface water drove the ranking. Uranium-238 was the reason for 
this HPI Group because of i ts  level of radioactivity. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this rankin unit with those environmental 

those used in regulatory decisions. 

Requlatory Aspects of the Rankinq Unit 

On September 30, 1987, the New TNX Basin was listed in the SRP Hazardous Waste 
Part B Permit issued by the SCDHEC and declared a solid waste management unit 
per Part  V.a.1 of the permit. As required by the permit, an RFI is to be completed, 
and that process has started with the development of a guidance document 

problems that are characterized as generally reac a ing receptors a t  levels below 
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scheduled to be issued Apr!i  7988. h s e d  upon the resuits o f  the  8 F I ,  
characterization data and closure options for the basin will be evaiuated. 

Current Status of the Rankinq anit 

In March 1988, SRP informed the Survey that the New TNX Basin is currently an 
active waste site. The basin is slated to be inactive by June 1988 when the ThOt 
Effluent Treatment Facility (ETF) becomes operationai. 

SRP 
Savannah fiiuer Swamp 

Description of Rankinq Unit 

Past effluent discharges from P Reactor to Steel Creek have contaminated (mostly 
with cesium-137) the Savannah River Swamp, part of which is on private property 
known as the Steel Creek Plantation. Steel Creek Landing, which is located adjacent 
to SRP, was selected to be the ranking unit. This area is used by the local community 
for recreational activities; therefore, a 3otential for exposure through direct 
exposure to the contaminated swamp soils and sediment exists. 

How the Rankinq Unit was Modaed 

The exposure pathway modeled was The  potential for direct exposure t o  
contaminated soils and sediments during recreational activities. 

Groundwater exposure scenarios were not modeled because there are no wells 
downgradient from the Steel Creek Plantation, and resuspension was not modeled 
because the swamp soils ana sediments are too wet. The surface water exposure 
scenarios associated with this rankin unit were modeled in the ranking unit 

The source term data were taken from measured swamp radiation levels reported in 
the SRP Environmental Report for 1985, Vol. II. Since a moderate number of 
assumptions were made in determining the population participating in iecreational 
activities a t  Steel Creek Landing, the critical data category for this ranking unit is 
"8". 

.- 

entitled Sediments in Steel Creek Corri 3 or". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 3 {or cesium-137. This is due to measut-ied 
radiation levels in the swamp and sediment. This HPI Group, as explained in Section- 
1.7.4 of this report, would place this ranking unit with those environmental 
problems that are characterized as generally reaching receptors a t  levels below 
those used in regulatory decisions. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issiies 
associated with it. The degradation I S S U ~  was off-site soil contamination. 

I 
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SRP 
Old TNX Basin 

Description of Rankinq Unit 

Between 1958 and 1980, the Old TNX Basin received wastewater discharged frcm 
the TNX development facility. The basin is located in the CMX-TNX Arga, 
approximately 1,000 feet from the Savannah River. The outfall from this basin 
discharged to a marshy area and may have eventually reached surface water. The 
basin was filled with soil and a clay cap was placed over the top in 1981, but 
decontamination of the outfall delta has not occurred. The ranking unit modeled 
was the marshy outfall delta. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the direct discharge to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish caught in surface waters, and the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities. 

The irrigation exposure scenario was not modeled because surface water is nct used 
for this purpose. 

The source term data were taken from the Old TNX Basin Environmental 
Information Document. Since site-published studies were used to develop the 
source term, the critical data category for this ranking unit is "A". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 1. The potential far consumption of 
thorium-232 in fish along with the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities drove the 
ranking. Thorium-232 was the reason for this HPI Group because of i t s  level of 
radioactivity. This HPI Group, as explained in Section 1.7.4 of this report, would 
place this ranking unit with those environmental problems that are characterized as 
generally reaching receptors a t  1evels.below those used in regulatory decisions.. 

lnteqration Phase Concerns 

This ran king unit was identified as having environmental degradation issues 
associated with it. The degradation issue was on-site soil contamination. 
Therefore, the ranking for this ranking unit was adjusted. 

Requlatory Aspects of the Rankinq Unit 

The Old TNX Seepa e Basin is being characterized and assessed under the RFI 
Program as mandate 3 by the SCDHEUEPA Region IV. 

Current Status of the Rankinq Unit 

In March i988, SRP informed the Surve that there has been no change in a c f i \ / i ~ y  S t  
this site since the Survey was conducte d: 
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SRP 
1,1,1 -Trichloroethane Release from M Area 

The emission of Freon-1 13 or 1 , 1 ,I-trichloroethane to  the atmosphere is  not 
currently regulated by Federal or state agencies. 

Current Status of the Ran kinq Unit 

In March 1988, SRP informed the Survey that l,l,l-trichloroethane has been 
replaced by Freon-113 in the M-Area degreasing operation since early 1988. The 
emission rate of  Freon-1 13 is about the same as that for l,l,l-trichloroethane, i.e., 
200 tondyr. The hazard to humans from Freon-1 13 is estimated to be about one- 
third of the hazard from 1,1,1-trichloroethane (based on OSHA ermissible 

depleting chlorofluorocarbons to the atmosphere, SRP is expecting to use a 
biodegrtidable detergent fcr aii 300 Area processes by mid-1989. 

exposure limits: 350 ppm vs. 1000 ppm). To eiiminate the emission o f t  E ese ozone- 

Description of Rankina Unit 

There are atmospheric emissions of 1,1,1 -trichloroethane from degreasing 
operations in the fuel and target fabrication facilities (313M, 320M, and 321M). 
There is a potential for emissions of 1,1,1-trichloroethane to be inhaled by the 
surrounding population and deposited on regional crops consumed by the 
surrou nd i ng po pu I atio n . 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the air release pathway. 

The exposure pathways analyzed included the potential for inhalation of 1 , I, 1 - 
trichloroethane by the surrounding population and the potential for consumption 
of crops and crop-fed livestock products by the surrounding population. The source 
term was derived from measured release data. Since a moderate number o f  
assumptions were made in deriving the release rate and in determining the 
agricultural production data, the critical data category for this ranking unit is "5". 

Results of the Risk-Based Modeling 

The ranking unit resulted in HPI Group' 1. The potential for inhalation of lll,lz. 
trichloroethane drove the ran king. Emissions of 1 ,l,l-trichloroethane resulted in, 
this HPI Group because of i ts  toxicity. This HPI Group, as explained in Section 1.7.4 
of this re ort, would place this ranking unit with those environmental problems 

regulatory decisions. 

Requlatory Aspects of the Rankinq Unit 

- >  

that are c rl aracterited as generally reaching receptors a t  levels below those used in 

I 
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SRP 
Sanitary Sludge Lagoon 

Description of Rankinq Unit 

The Sanitary Sewage Sludge Disposal Lagoon is an unlined surface impoundment 
south of the Central Shops Area of SRP. Since 1972, the lagoon has been used to 
dispose of sanitary sewage sludge from the 17 package wastewater treatment 
plants a t  SRP. Present operation of the sludge disposal lagoon results in the reiease 
of sludge contaminants to the soil column and possibly to groundwater as sludge 
liquid infiltrates, and a release to groundwater may involve a release to surface 
water. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled include the groundwater and the 
groundwater to surface water pathways. 

The exposure pathways analyzed included the potential for  ingestion of  
groundwater, the potential for ingestion of fish caught in surface waters, ana the 
potential for accidental ingestion of surface water while swimming. 

The irri ation exposure scenario was not modeied because neither the on-site we!!s 
nor su 3 ace water are used for this purpose. 

There is no information available on the types and concentrations of contaminants 
present in the sludge or the lagoon. The source term data were derived from an 
EPA report discussing the toxic contaminants likely to be found in leachate from 

- .  municipal sludges. Since a significant number of assumptions were made in 
determining the source term for this ranking unit, the critical data category for this 

;:*. ranking unit is "C". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 0 for both transport scenarios for all of the 
contaminants modeled. This ranking unit resulted in this HPI Group because of the 
small inventori,es of the contaminants modeled.. This HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that are not projected to reach.receptors. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

-2:. . 1.' 
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Requlatory Aspects of the Rankinq Unit 

A Best Management Practices (BMP) plan for the disposal site is being developed. 
Once the plan IS developed, the sludge will be removed and the lagoon closed per 
the approved closure plan. 
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Current Status of the Rankinq Unit 

in March 1988, SRP informed the Survey that since the time of  the SLirvey, 
representative core samples have been collected of the sanitary siud e in this 

show that contaminant concentration levels are within acceptable EPA and SCDHEc 
guidelines for land application of safi i tav sludge. The closure pian cails for sludge 
to be removed and applied to SCDHEC-approved disposal areas, and the basin wiil 
be closed per a SCDHEC-approved closure plan. 

lagoor! as part of a SCDHEC-approved closure plan (March 12, 1986). TI 4 ese data 
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. SRP 
K, L, P, & R Areas Nonradioactive Pits and Piles 

Description of Rankinq Unit 

This ranking unit is an aggregation of inac-Live nonradioactive waste sites in K, L, P, 
& H Areas, including K, L, & R Areas Burning/Rubble Pits, Road A Chemicai sacin, 
CMP Pits, L Area Oil & Chemical &%in, and L Area AcidKaustic Basin. There is a 
potential for contaminants from these waste sites to  migrate to  underiying 
groundwater via leachate and rainfail infiltration, and a release to groundwater 
may invoive a release to surface water. 

Hcw the Rankinq Unit was Modeied 

The transport pathways that were modeled. include the groundwater and the :  
grountiwater to surface water pathways. 

The exposure pathways analyzed included the potential for ingestion o f  
groundwater, the potential for in estion of surface water, the potential for bathing 
with surface water, the potential or in estion of fish cau ht in surface waters, and 

The irri ation exposure scenario was not modeled because neither the on-site wells. 

The source. term data were taken from the following Environmental Information 
Documents: Burning/Rubble Pits, Road A Chemical Basin, CMP Pits, L Area cjii and 
Chemical Basin, AcidKaustic Basins, and Selection of Chemical Constituents ar:d 
Estimation of Inventories for Environmental Analysis of Savannah River Plant Wart2 
Sites. Since site-published studies were used to develop the source term, the critical 
data category for this ranking unit is "A".  

. .  

.A 
:: 

the potential for accidental ingestion ? P  o surface water whi 4 e swimming. 

nor sur 3 ace water are used for this purpose. 

Results of the Risk-Based hilodelinq 

The ranking resulted in HPI Group 1. The potential for consumption of 
tetrachloroethyiene in fish along with the potential for accidental ingestion of 
surface water whiie swimming drove the ranking. Tetrachloroethylene WGS the 
reason for this HPI Group because of its very high solubilit , its very low equilibrium 

HP: Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with t h ~ s e  environmental orobiem th3-t are characterized as generally reacSrin9 
.:W;lQt'cS zt :e\je15 5&rj\,V .:fii;Sd G$C-.j  I : :  --'-:..'i;I->;Cr.., .jpcijjons. 

coefficient (i.e., low affinity for soils), and i t s  oioaccumu Y ation factor in fish. This 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminant in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

Reuulatory Aspects of the Rankinq Units 

These inactive nonradioactive pits and piles are being characterized and assessed 
under the RFI Program as mandated by the SCDHEC/EPA Region IV. The Road A 
Chemical Basin, CMP Pits, L Area Oil & Chemical Basin and the L Area AcidKaustic 
Basin are also addressed under the RFI Program. 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that there has been no change in activity a t  
these sites since the Survey was conducted. 

SRP 
C, F, H, & CS Areas Nonradioactive Pits and Piles 

Description of Rankinq Unit 

This ranking unit is an aggregation of inactive nonradioactive waste sites in C, F, H, 
& CS Areas, including C & F Areas Burning/Rubble Pits, Ford Building Seepage Basin, 
Old H Area Seepage Basin, Hydrofluoric Acid Spill Area, and Radioactive Waste 
Burial Ground No. 643-G. There is a potential for contaminants from these waste 
sites to migrate to underlying groundwater via leachate and rainfall infiltration, 
and a release to groundwater may involve a release to surface water. 

-. 
A .  

How the Rankinta Unit was Modeled 

The transport pathways that were modeled include the groundwater and the 
groundwater to surface water pathways. 

- 
_ _  

The exposure pathways analyzed included the potential for ingestion of  
groundwater, the potential for in 
with surface water, the potential 
the potential for accidental 

i 

exposure scenario was not modeled because neither t R e on-site wells nor surface 

of surface water, the potential for bathin 
of fish cau ht in surface waters, an 
water whi 9 e swimming. 

The grcjundwater transport pathway was not modeled for the F Area waste sites 
because of the head reversal in the F and H Areas between the aquifer in which on- 
site drinking water wells are screened and the overlyin formations. The irrigation 

water are used for this purpose. 

The source term data were taken from the following Environmental Information 
Documents. Burning/Rubble Pits, Ford Building Seepage 8asin, Old F Area Seepage 
Basin, Hydrofluoric Acid Spill Area, Radioactive Waste Burial Grounds, and Selection 
of Chemical Constituents and Estimation of Inventories for Environmental Analysis 
of Savannah River Plant Waste Sites. Since site-published studies were used to  
deveiop c k ~  satirce term,  the critical data catesory for this ranking unit is "A".  
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iiesults oithe i?.isk-Based Moaelinq 

The ranking unit resulted in HPI Group 3. The potential for consumption of 
tricnloroethylene in fish along with the potential for accidental in estion of surface 
water wnile swimmin drove the ranking. Trichloroethylene was t R e reason for this 

(i.e., low affinity for soils), and its ioaccumulation factor in fi%. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this rankin unit with those 
environmental problems that are characterized as generally reac 8 ing receptors a t  
levels beicw those used in regulatory decisions. 

% HPI Group because o 4 i ts  very hi h solubility, i ts  very low e uilibrium coefficient 

s 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply.. 

Requlatory Aspects of the Rankinc; Unit 

These inactive radioactive pits and piles are being characterized and assessed uiider 
the RFI Program as mandated by the SCDHEUEPA Region IV. 

Current Status of the Rankins Unit 

In March 1988, SRP informed tne Survey that the inactive H-Area Seepage Basin isr 
being addressed under RCRA. k closure plan is currently bein developed for this, 

in activity a t  all other sites since the Survey was conducted. ... 
.. 

basin, and i t  will be submitted to SCDHEC in April 1988. There a as been no change.. 

SRP 
A & M Areas Nonradioactive Pits and Piles 

Description of Rankinq Unit 

This ranking unit is an ag regation of inactive nonradioactive waste sites located in 
A & M Areas, which inclu l es A Area Burning/Rubble Pits, Silverton Road Waste Site, 
Metallurgical Laboratory Basin, Metals Burning PiVMiscellaneous Chemical Basin, 
and Savannah River Laboratory Seepage Basin. There i s  a potential for 
Contaminants from these waste sites to migrate to underlying groundwater, and a 
release to groundwater may involve a release to surface water. 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish cau ht in surface waters, and the potential for accidental ingestion of surface 

ingestion of groundwater was not modeled because there are no drinking water 
wells downgradient from A and M Areas. The irrigation exposure scenario was not 
modeled because surface water is not used for this purpose. 

water w s1 i le swimming. 

I 
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The source term data were taken from the following Environmental Information 
Documents: Metallurgical Laboratory Basin, Savannah River Laboratory Seepage 
Basins, Silverton Road Waste Site, ana Selection of Chemical Constituents and 
Estimation of Inventories for Environmental Analysis of Savannah River Plant Waste 
Sites. Since rite-published studies were used to develop the source term, the critical 
data category for this ranking unit is "A". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 3. The potential for consumption of 
tetrachloroethylene in fish along with the potential for accidental consumption of 
surface water while swimming drove the ranking. Tetrachloroethylene was the 
reason for this HPI group because of its very hi h soiubili , i t s  very low equilibrium 

HPI Group, as explained in Section 1.7.4 of this report, would place this ranking unit 
with those environmental problems that are characterized as generally reaching 
receptors a t  levels below those used in regulatory decisions. 

coefficient (i.e., low affinity for soils), and its 1 ioaccumu 7 ation factor in fish. This 

Qualifiers to the Risk-Based Rankinq 

This rankicg unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

These inactive sites are currently being characterized and assessed under the RFI 
Program as mandated by the SCDHEVEPA Region IV. 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Surue that there has been no change in activity a t  

c 

this site since the Survey was conducte k 
SRP 

D & TNX Areas Nonradioactive Pits and Piles 

Description of Rankinq Unit 

This ranking unit is an aggregation of inactive nonradioactive waste sites located in 
0 8, TNX Areas, including the D Area Burning/Rubble P i t  and TNX Burying Ground. 
There is a potential for contaminants from these waste sites to  migrate t o  
underlying groundwater, and a release to groundwater may involve a release to  
su rfa ce w a t e r . 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish cau ht in surface waters, and the potential for accidental ingestion of surface 
water w R ile swimming. 
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insestion of groundwater was not modeied because there are no drinking water 
weils downgradient from rnese waste sites. The irrigation exposure scenario was 
nor modeled because surface water is not used for This purpose. 

The source term data were takm from the following Environmental Information 
Documents: BurningIRubble Pits, TNX Burying Ground, and Selection of Chemical 
Constituents and Estimation of Inventories for Environmental Analysis of Savannah 
River Plant Waste Sites. Since site-published studies were used to  develop the 
source term, the critical data category for this ranking unit is "A". 

Results of the Risk-Based Modetinq 

The ranking unit resulted in HPI Group 0 for tetrachloroethylene. This ranking unit 
resulted in this HPI Group because of i t s  very small inventory. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems that are not projected to reach receptors. . 

Qualifiers to the Risk-aased Rankinq 

This ranking unit involves the nodeiing of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

Rsculatory Aspects of the Ssjnkine Un i t  

The D Area inactive radioactive pits and piles are being characterized and assessed 
under the RFI Program as mandated by the SCDHEUEPA Region IV. c 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that there has been no change in activity a t  
these sites since the Survey was conducted. 

SRP 
F & H Areas Miscellaneous Radioactive Surface Contamination 

Description of Rankinq Unit 

This ranking unit is an aggregation of the radioactive surface contamination that 
exists in the F and H Areas of :hz SRP. There is a potential for contaminants from 
the  soils to mrgrare to unaerlying groundwater via rainfall infiltration, and a release 
to groundwater may involve a release to surface water. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included the groundwater to surface water and 
the overland runoff to surface water pathways. 

The exposure pathways analyzed included the potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish caught in surface water, and the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities. 
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The irri ation exposure scenario was not rnodeleb because neither the on-site wells 
nor su 4 ace water are used for this purpose. The rssiispension transport scenario 
was not rmdeled because measures have been taken to contain or minimize the 
spread of the contaminated soils. The groundwater transport pathway was not 
modeled because of the head reversal in the F acd H Areas between the aquifer in 
which on-site drinking water wells are screened and the overlying formations. 

The source term data were derived from Sites of Radioactive Contamination on the 
Savannah River Plant. Since a significant number G-; assumptions were maae in 
determining the source term, the critical data catesory for this ranking unit is "C". 

Resufts of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 0 for thorium-23C. Titis rankics-unit resulted 
in this HPI Group because of the very small invenicri .z;  3f the contaminants 
modeled. This HPI 'Group, as explained in Section i .7.4 a i  .:his report, would place 
this ranking unit with those environmental problems that arc? not projected to reach 
receptors. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit includes overland runoff of  contaninated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

SRP 
A & M Areas Miscellaneous Radioactive Surface Contamination 

Description of Rankinq Unit 

This ranking unit is an aggre ation of the radioactive surface contamination that 

,. the soils to migrate to underlying groundwater via rainfall infiltration, and a release 
to groundwater may involve a release to surface water. 

vv exists in the A and M Areas o 9 the SRP. There IS a potentia! for contaminants from 

How the Rankinq Unit was Modeled 

The transport pathways modeled included tne groundwater to surface water and 
the overland runoff to surface water pathways. 

The exposure pathways analyzed included. the potential for ingestion of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish caught in surface water, and the potential for accidental ingestion of surface 
water and direct exposure to surface water during recreational activities. 

Ingestion of groundwater was not modeled because there are no drinking water 
wells downgradient from A and M Areas. The irrigation exposure scenario was not 
modeled because surface water is not used for this purpose. The resuspension 
transport scenario was not modeled because measures have been taken to contain 
or minimize the spread of contaminated soils. 

The source term data were derived from Sites of Radioactive Contamination on the 
Savannah River Plant. Since a significant number of assumptions were made in 
determining the source term, the critical data category for this ranking unit is "C". 
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Results of the Risk-Based Modeiinq 

The ranking unit resulted in HPI Group 0 for all the contaminants. This ranking 
resulted in this HPI Group because of the very small inventories of the contaminants 
modeled. This HPI Group, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that are not projected to reach 
receptors. 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers ' 

discussed in Section 1.7.5 of this report apply. 

SRP 
L & P Areas Miscellaneous Radioactive Surface Contamination 

Description of Rankinq Unit 

This ranking unit is an aggregation of the radioactive surface contamination that 
exists in the Land P Areas of the SRP. There is a potential for contaminants from the 
soil to migrate to underlying groundwater via rainfall infiltration, and a release to 
groundwater may involve a release to surface water. 

How the Rankinq Unit was Modeled 

The transport pathways modeled included the groundwater, the groundwater to 
surface water, and the overland runoff to surface water pathways. 

The exposure pathways analyzed included the potential for ingestion of 
groundwater, the potential for ingestion of surface water, the potential for bathin 
with surface water, the potential for ingestion of fish caught in surface water, an 
the potential for accidental ingestion of surface water and direct exposure to 
surface water during recreational activities. 

% 

The irri ation exposure scenario was not modeled because neither the on-site wells 

was not modeled because measures have been taken to contain or minimize :he 
spread of the contaminated soils. 

nor su 4 ace water are used for this purpose. The resuspension transport scenario 

b 
1 

The source term data were derived from Sites of Radioactive Contamination on the 
Savannah River Plant. Since a significant number of assumptions were made in 
determining the source term, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Modeling 

The ranking unit resulted in HPI Group 0 for cesium-137, the only contaminant 
modeled. This ranking unit resulted in this HPI Group because of the very small 
inventory of cesium-137. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this ranking unit with those environmental problems that are not 
projected to reach receptors. 

-i 
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QuGlifiers to the Risk-aased Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

SRP 
21 1 F/H AreasTreatment Tanks and Associated Piping 

Description or' Rankinq Unit 

Chemical feed and waste stora e tanks in the 211 F/H Areas have inadequate 

transport radiological materials to surface water via outfall ditches. A nitrk acid 
spill from Building 211-H that occurred January 1, 1987, was defined to be the 
ranking unit. 

containment should a catastrop f ic release occur. Such a potential release might 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the direct discharge to surface water pathway. 

The exposure pathways analyzed included the potential for ingestion c f  surface 
water, the potential for bathing with surface water, the potential for ingestion o i  

,,(. fish caught in surface water, and the potential for accidental ingestion of surface 
,..: water and direct exposure to surface water during recreational activities. 
.. 

The irrigation exposure scenario was not modeled because surface water is not used 
for this purpose. 

,. The source term data were derived from a report describing the nitric acid spill from 
:_. Building 21 1-H a t  the SRP. Since a moderate number of assumptions were made.in 

determining the source term, the critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 8. The potential for consumption of 
plutonium-239 in surface water drove the ranking. Plutonium-239 resulted in this 
HPI Group.because of i t s  level of radioactivity. This HPI Croup, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmentai 
probiems oi most concern from the perspective of the potential public hazard. 

Requlatory Aspects of the Rankinq Unit 

The site BMP plan prepared a t  the request of SCDHEC under the National Pollutant 
Discharge Elimination System (NPDES) permit included a series of projects to  
provide spill containment and diking for all 21 1 F/H radioactive and nonradioactive 
tanks and vessels. 

Current Status of the Rankinq Unit 

In March 7988, SRP informed the Survey that since the Survey, project work to  
provide jgiii containment is nearly complete. Ail radioactive tanks/vessels are RGW 
dikea ana controiled. Ail nonradioac:ive tanks/vesseis are now being aiked and will 
be completed in calendar year 1988 according to the site. All 21 1 F/H tanks/vessels 
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wili be provided with dikes that Car: contain 100 percent of the largest vessel and a 
50-year rainfall event. 

. , -, 

’I. 
b 

1 
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SRP 
C, F, H,  & CS Areas Underground Storage Tanks 

Description of Rankinq Unit 

The SRP uses approximately 75 underground stora e tanks (USTsj t o  store 

the C, F, H, & CS Areas. Due to the number, size, age, and spatial distribution of 
these tanks, significant quantities of petroleum products could be leaking to the 
subsurface soil and migratin to the groundwater, and a release to groundwater 

tested. Therefore, the standard reiease scenario for USTs described in Section 1.7.7 
of this report was used to assess the potential release. 

petroleum products. It was estimated that 25 percent o 3 these tanks are located rn 

may result in a release to su r? ace water. In addition, the tanks have not been leak- 

How the Rankins Unit was Modeled 

The transport pathways modeied included the groundwater and the groundwater 
to surface water pathways. 

T h e  exposure pathways analyzed included the potential for ingestion of 
groundwater, the potential for ingestion of surface water, the potential for bathin 
with surface water, the potential for ingestion of fish caught in surface water, an 
the porential for accidental ingestion of surface water while swimming. 

The groundwater transport pathway was modeled as if the tanks were oniy located 
in the C and CS Areas because of the head reversal in the F and H Areas between the 
aquifer in which on-site drinking water wells are screened and the overlying 
formations. The irri atton exposure scenario was not modeled because neither the 

3 

on-site wells nor su r? ace water are used for this purpose. 

The source term data were derived from a data base listing of SRP tanks. Since a 
moderate number of assumptions were made in developing the source term, the 
critical data category for this ranking unit is “€3”. 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HP! Group 4. The potential for consumption of diesel 
h e !  in fish along with the potential for accidental ingestion of surface water whiis 
swimming drove the ranking. Diesel fuel was the reason for this HPI Group because 
of i ts  toxicity and i t s  bioaccumulation factor in fish. This HPI Group, as explained in 
Section 1.7.4 of this report, would piace this ranking unit with those environmental 
problems that present a tertiary level of cmcern from the potential public hazard 
perspective. 
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Requlatorv Aspects of the Rankinq Unit 

DOE-SR and SCDHEC have amended the Memorandum of Agreement (MOA) to 
include Underground storage tanks. When the  MOA is signed, SRPwill be regulated 
under SCDHEC UST regulations. 

Permit applications for a new service station underground tank in li Area, ;he 
replacement of the two underground fuel storage tanks a t  the CS and the 
replacement o f  the two under round fuel storage tanks a t  the Centmi Shops (Cs) 

dou ble-walled steel design with interstitial monitoring, cathodic protection, and 
sacrificial anodes. 

service station were submitte 8 to SCDHEC in March 1988. These tanks have a 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that ten underground f u d  storage tanks in 
CS have been tested using the Hunter Leak-Locator precision test. Eight of the ten 
tanks passed the test. The remaining two failed the test with resuits indicating a 
leak in the piping system. One tank has been excavated and the piping repaired. 

SRP 
D & TNX Areas Underground Storage Tanks 

Description of Rankinq Unit 

The SRP uses approximately 75 USTs to store petroleum products. It was estimated 
that 25 percent of these tanks are located in the D and TNX Areas. Due to  the 
number, size, a e, and spatial distribution of these tanks, significant quantities of 
petroleum pro t? ucts could be leaking to the subsurface soil and migrating to  the 
groundwater, and a release to  groundwater may involve a release to surface water. 
In addition, the tanks have not been leak-tested. Therefore, the standard release 
scenario for USTs discussed in Section 1.7.7 of this report was used to assess the 
potential release. 

I 

. . 

How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater to surface water pathway. 

The exposure pathways analyzed included the ;aotential for inges5on of surface 
water, the potential for bathing with surface water, the potential for ingestion of 
fish cau ht in surface water, and the potential for accidental ingestion of surface 
water w R ile swimming. 

ingestion of groundwater was not modeled because there are no drinking water 
wells downgradient from D and TNX Areas. The irrigation exposure scenario was 
not modeled because surface water is not used for this purpose. 

The source term data were derived from a database listing of SRP tanks. Since a 
moderate number of assumptions were made in developing the source term, the 
critical data category for this ranking unit is "2". 
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Results of  the Risk-Based Modelinq 

.Current Status of the Rankinq Unit 3 
.. . 

The ranking unit resulted in HPI Group 4. The potential for consumption of diesel 
fuel in fish along with the potential accidental ingestion of surface water while 
swimming drove the ranking. Diesel fuel was the reason for this HPI Group because 
of i ts toxicity and i ts  bioaccumulation factor in fish. The HPI Group, as explained in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that present a tertiary level of concern from the potential pubiic hazard 
perspective. 

-Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuel in groundwater and involves the modeling of 
organic contaminants in groundwater and surface water. The qualifiers discussed in 
Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

DOE-SR and SCDHEC have amended the MOA to include USis. When the MOA is 
signed, SiiP will be regulated under SCDHEC UST regulations. 

A permit application to replace tne underground fuel storage tank a t  the 0 Area 
service station was submitted to SCDHEC in March 1988. The tank is a double- 
walled steel design with interstitial monitoring, cathodic protection, and sacrificial 
anodes. 

In March 1988, SRP informed the Survey that it has been confirmed that the two 
USTs a t  TNX were abandoned in place in 12/85 and filled with sand. 

. 

SRP 
K, L, P, & R Areas Underground Storage Tanks 

Description of Rankinq Unit 

The SRP uses approximately 75 USTs to store petroleum products. It was estimated 
that 25 percent of these tanks are located in the K, L, P, & R Areas. Due to the 
number, size, a e, and spatial aistribution of these tanks, significant quantities of 
petroleum pro B ucts could be leaking to the subsurface soil and migrating to the 
groundwater, and a release to groundwater may involve a release to surface water. 
In addition, the tanks have not been leak-tested. Therefore, the standard release 
scenario for USTs discussed in Section 1.7.7 of this report was used to assess the 
pot entia I release. 

HOW the Rankinq Unit was Modeled 

The transport pathways modeled were the groundwater and the groundwater to 
surface water pathways. 
- I  

i ex:?orure patnw.3ys analyzed ii;C!LiC?d the  potential for jng?sTicn ~i 
grsun2vvaxr, th2 potentiai for in5es";ion 3f fish cairght in surface water, anG +he 
potential for accidental ingestion o i  surface water while swimming. 
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The irri ation exposure scenario was not modeled because neither the on-site we 
nor su 2 ace water are used for this purpose. 

is 

The source term data were derived from a data base listing of SRP tanks. Since a 
moderate number of assumptions were made in developing the source term, the 
critical data category for this ranking unit is "8". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 3: The potential for consumption c. i  diesel 
fuel in roundwater well drinking water drove the ranking. Diesel fuel was the 
reason P or this HPI Group because of i ts toxicity and the ranking unit's proximity to 
receptor locations. This HPI Group, as explained in Section 1.7,4 of th i s  report, 
would place this rankin unit with those environmental problems that are 

regulatory decisions. 

Qualifiers to the Risk-Based Rankinq 

characterized as general 9 y reaching receptors a t  levels below those used in 

. ..- This ranking unit scores for fuel in groundwater and involves the modeling of 
. I... .+. organic contaminants in groundwater and surface water. The qualifiers discussed in 
.-, A. Section 1.7.5 of this report apply. 
-- 

Requlatory Aspects of the Rankinq Unit 

DOE-SR and SCDHEC have amended the MOA to include USTs. When the MOA is. 
signed, SRP will be regulated under SCDHEC UST regulations. 

-:. . .  A permit application to replace the underground fuel storage tanks a t  the K, L, and 
P area service stations was submitted to SCDHEC in March 1988. All tanks are a 
double-walled steel design with interstitial monitoring, cathodic protection, and 
sacri f i ci a I anodes. 

Current Status of the Rankinq Unit 

In March 1988, SRP informed the Survey that the UST a t  the Par Pond boathouse 
(735-7C) was tested using the Petrotite precision test as part of the sampling effort. 
The tank failed the test. The tank and all contaminated soil were removed in March 
1988. 

SRP 
A & M Areas Underground Storage Tanks 

Description of Rankinq Unit 

The SRP uses approximately 75 USTs to store petroleum products. It was estimated 
that 25 percent of these tanks are located in the A & M Areas. Due to the number, 
size, age, ana spatial distribution of these tanks, significant quantities of petroleum 
products could be leaking to the subsurface soil and migrating to the groundwater, 
and a release to groundwater may involve a release to surface water. In addition, 
the tanks have not been leak-tested. Therefore, the standard release scenario for 
USTs discussed in Section 1.7.7 of this report was used to assess the potential release. 
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How the Rankinq Unit was Modeled 

The transport pathway modeled was the groundwater to surface water pathway. 

The exposure pathways anaiyzed included the potential for ingestion of surface 
water, the potentiai for bathing with surface water, the potential for ingestion of 
fish cau ht in surface water, and the potential for accidental ingestion of surface 
water w 1 ile swimming. 

The irrigation exposure scenario was not modeled because surface water is not used 
for this purpose. 

The source term data were deriwed from a data base listing of SRP tanks. Since a 
moderate number of assumptions were made in developing the-source term, the 
critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 4. The potential for consumption of dies4 
fuel in fish along with the potential for accidental ingestion of surface water whiie 
swimming drove the ranking. Diesel fuel was the reason for this HPI Group because 
gf its toxicity and i t s  bioaccumulation factor in fish. This HPI Group, as expiained2in 
Section 1.7.4 of this report, would place this ranking unit with those environmental 
problems that present a tertiary level of concern from the potential public hazard 
perspective. 

Qualifiers to the Risk-Based Rankinq 

organic contaminants in groundwater and surface water. The qualifiers descri % ed Of 
This ranking unit scores for fuel in groundwater and involves the modelin 

in Section 1.7.5 of this report apply. 

Requlatory Aspects of the Rankinq Unit 

DOE-SR and SCDHEC have amended the MOA to include USTs. When the MOA is 
sigced, SRP will be regulated under SCDHEC UST regulations. 

A permit application to replace the tnree existing underground fuel storage tanks 
a t  the A Area service station with two tanks was submitted to SCDHEC in March 
iS88. Both tanks are a double-waiisu nee1 design with interstitial monitoring, 
cathodic protection, and sacrificial anodes. 

sa? 
Cepletea L'ranium Storage 

Description of Rankinq Unit 
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environmen'c r2suiring from drum corrosion aca collapse. if the drums coiiagse, 
uranium-238 and uranium-235 may be released to the air because the powder is 
very fine and gasily resuspended. Such an event could result in the potenzial for the 
powder to be inhaled by the surrounding population and deposited on regional 
crops consumed by the surrounding population. In addition, the powder cotiid be 
deposited, and subsequently eroded with runoff to surface water. 

How the Rankinq tinit was Modeled 

The transport pathways modeled included the resuspension of surface soii and the 
overland runoff to surface water pathways. 

The exposure pathways analyzed included the potential for inhalation of de,ieted 
uranium oxide powder b the surrounding population, the potential for 

population, the potential for ingestion of surface water, the potential for bathing 
with surface water, the potential for ingestion of fish caught in surface water, and 
the potential for accidental ingestion of surface water during recreational activities. 

consumption of crops an d crop-fed livestock products by the surrounding 

~ 

Migration to grouoawater was not modeled because of the low solubility of the 
powder. The irrigation exposure scenario was not modeled because surface wafer is 
not used for this purpose. 

The source Ierm data were derived from an inventory of the drums a t  S W  that 
contain depleted uranium oxide powder. Since a moderate number of assumptions 
were made in developing the source term, the critical data category for this ranking 
unit is "8". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in HPI Group 1. The potential for inhalation of uranium- 
238 and tha potential for consumption of uranium-238 in crops and crop-fed 
livestock ~ T O G U C T S ,  with i o  percent of the drums in the F & TUU Areas collapsing, 
drove the ranking. Uranium-238 was the reason for this HPI Group because of its 
greater relarive inventory. This HPI Group, as explained in Section 1.7.4 of this 
report, wouid place this ranking unit with those environmental problems that are 
characterized as generally reaching receptors a t  levels below those used in 
reg u I ato i-y G ecisi o ns. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

Requlatory Asoects of the Rankinq Unit 

There is no change in the regulatory status for the storage of uranium oxide. 
Uranium oxide is not regulated by €PA. 

C u r r e n t  5, ta . r~~ of the 2ankinq Unit 

In M a r c h  '$68, 5SF iri-formed the Survey tha2 s:orage buildings in tkie ? A:2a hsve 
been compietea for all drums now storea outdoors in F Area. These buiidings can 
also contain the majority of uranium oxide stored elsewhere on-site. Programs to 
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relocate over 30,000 drums of uranium oxide now on-site to these buildings are now E in the planning stages. 

It 
c 
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Y-12 Plant 
Oak Ridge, Tennessee 
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Y-12 
Coal Ash Retention Pond/Rogers Quarry 

.c 

1 

Description of Rankins. Unit 

Fly ash and bottom ash slurry from the Y-12 Steam Plant is pumped to the top of 
Chestnut Ridge; from there, i t  flows into Ro ers Quarry. The quarry serves as a 

surface water, car ing with it sulfate, boron, and arsenic. These pollutants also 

su ry ace water via the groundwater. 

settling pond, retaining the solids. Effluent 9 rom the pond eventually flows into 

ma pass through x t e unlined bottom of  the quarry and may be transported to the 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled included potentially contaminated 
groundwater'discharging to surface water and direct discharges to surface water. 

The exposure pathways analyzed included potential accidental ingestion of  surface 
water during recreational activities, potential consumption of 'fish caught in surface 
waters, potential ingestion of surface water, and potential ingestion of irrigated 
crops and livestock watered with surface water. 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because o f  the Survey team's assessment that surface water was 
the primary transport and exposure pathway. 

The waste constituents modeled were sulfate, arsenic, and boron. The modeling 
was accomplished by back-calculating the pollutant inventories and fluxes from the 
measured surface water concentrations in the quarry outfall. The assumption was 
made that the pollutants were evenly divided between the two transport scenarios 
(i.e., half via the surface water route and half via the groundwater route). The 
recreational and utilization exposure was modeled for the downstream surface 
waters over a distanle of SO miles. Because of the back-calculation of the 
inventories, the critical data category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

The ranking unit resulted in an Hip1 Group 8 for arsenic. This HPI Group is driven by 
arsenic's high toxicity. The arsenic values are based on current Environmental 
Protection Agen (EPA) cancer potency factors. These factors are currently under 

modeling purposes, these dalues have been and will e used until EPA provides new 
values. This HPI Group, as explained in Section 1.7.4 of this report, would place this 
ranking unit with those environmental problems of most concern from the 
perspective of the potential public hazard. This rankin unit was one of the seven 

important, but that arsenic should not be considered the most important aspect of 
the ranking. 

6 review and €PA x as proposed that they are over1 conservative. However, for 

that the Survey is reviewing in more depth. The Survey 9 eels that this ranking unit is 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey the foliowing steps have been taken to 
mitigate the effects of this ranking unit: 
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0 AS an interim action, natural gas wiii be used as the primary fuel to  
reduce the amount of fly ash placed in Rogers Quarry. 

To eliminate the need for Rogers Quarry, a dry fly ash coliector, bottom 
ash de-watering unit, and an ash landfill unit are to be constructed under 
the Steam Plant Ash Disposal Facility, a proposed line item in FY 90. 

0 

0 Investigations are under way to determine the best remedial actions for 
the ash pond and Rogers Quarry after the ash disposal has ceased. 

Y-12 
Off-Site Floodplain Contamination in EFPC and BC 

Description of Rankinq Unit 

Past wastewater disposal practices, along with accidental loss and spillage of 
process materials, have resulted in contamination of the floodplain of East Fork 
Poplar Creek (EFPC) and Bear Creek (BC). These contaminants may be released 10 
surface water. Bear Creek does not leave the Oak Ridge Reservation; however, it 
does leave the Y-12 Plant site and therefore is considered "off-site". 

How the Rankinq Unit was Modeled 

The transport pathway modeled was direct discharge of potential contaminants to 
su rface water. 

The exposure pathways analyzed included potential accidental ingestion of surface 
, water during recreational activities, potential consumption of fish caught in surface 

- 2 .  ' waters, potential ingestion of surface water, ana potential ingestion of irrigated 
.-. crops and livestock watered with surface water. 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water by the surrounding communities 
for drinkin purposes and because of the Surve team's assessment that surface 

The modeling was applied to the contaminants in the floodplain soil. The 
recreational and utilization exposure was modeled for the downstream surtace 
waters over a distance of 50 miles. Because an areal extent of contamination was 
assumed in deriving the source term, the critical data category IS "B". 

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 7, due to the high toxicity of arsenic. The 
arsenic values are based on current €PA cancer potency factors. These factors are 
currently under review and €PA has proposed that they are overly conservative. 
However, for modeling purposes, these values nave been and will be used until EPA 
provides new values. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this ranking unit with those environmental problems that represent a 
secondary level of concern from the potential public hazard perspective. 

+.A 

water was t R e primary transport and exposure pat i way. 

t 
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c Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in surface water. 
The qualifiers discussed in Section 1.7.5 of this report apply. 

In teq ration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was off-site soil contamination. 

Requlatow Aspects of the Rankinq Unit 

In March 1988, the site informed the Survey that a Resource Conservation and 
Recovery Act (RCRA) Facility investigation (RFI) work plan has been prepared and 
submitted to the appropriate regulatory agencies. This RFI was prepared as 
directed in part iI.A.2 of the RCRA Part B Permit. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that an investi ation on potential 
remedial alternatives has been prepared. It is anticipate 8 that the remedial 
action(s) will require an Environmental Impact Statement. 

Y-12 
Bear Creek Valley Waste Disposal Area 

Description of Rankinq Unit 

Within the Bear Creek Valley Waste Disposal Area are numerous disposal pits and 
landfills containing a variety of contaminants that can be transported off-site by 
surface runoff, through movement within the groundwater, or by air transport as a 
result of landfill off-gassing through cover vents. The waterborne pollutants may 
enter surface water. 

How the Rankinq Unit was Modeled 

The transport pathways modeled were gaseous releases, overland runoff, and 
groundwater discharge to surface water. 

The exposure pathways analyzed included otential in halation of gaseous 

activities, potential consumption of fish caught in surface water, potential ingestion 
of surface water, and potential consumption of crops and livestock irrigated with 
surface water. 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because of the Survey team's assessment that surface water was 
the primary transport and exposure pathway. 

Contaminants, potential accidental ingestion o P surface water during recreational 

The waste constituents modeled were arsenic, cadmium, 1,2-dichloroethare, 
nitrate, selenium, 1,1,1-trict:loroethane, trichloroethylene, tetrachloroethylene, 
and uranium-238. The modeling was accomplished by back-calculating constituent 
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inventories from groundwater plume concentrations of  volatile organic 
compounds, heavy metals, radioactivity, and nitrate. The recreationai and 
utilization exposure was modeled for the downstream surface waters over a 
distance of 50 miles. Because of the back-calculations, the critical data category for 
this ranking unit is " B a .  

Results of the Risk-Based Modelinq 

for surface water being recharged by groundwater, the ranking unit resuited in Kip/ 
Group of 8 for arsenic. The HPI Group for arsenic is driven by i ts  high toxicity. This is 
aiso a result of natural arsenic being dissolved and transported in solution by acids 
from the waste disposal area. The values for arsenic are based on current EPA 
cancer potency factors. These factors are currently under review and Ek.A has 
proposed that they are overly conservative. However, for modeling purposes, these 
values have been and will be used until EPA provides new values. This HPI Group, as 
explained in Section 1.7.4 of this report, would place this ranking unit with those 
environmental problems of most concern from the perspective of the potential 
public hazard. This ranking unit was one of the seven that the Survey is reviewing in 
more depth. The Survey feels that this ranking unit is important, but that arsenic 
should not be considered the most important aspect of  the ranking. 

Qualifiers to the Risk-Based Rankinq 

?:This ranking unit includes overland runoff of contaminated soil and involves the 
.','modeling of organic contaminants in groundwater and surface water. The 
' qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identified as having 
'associated with it. The degradation issue was 
"the area. 

Requlatory Aspects of the Rankinq Unit- 

.. 

_.I 

environmental degradation issues 
the potential to impact plant l ife in 

Closure is required under the directives of the RCRA Part B permit. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that remedial actions for Bear Creek 
Valley Disposal Area are to be conducted under two funded programs. The first is 
the Disposal Area Remedial Action, a sub-project o f  the Environmental 
Improvement pro ram. The second, Closure and Post Closure Activities project 
(CAPCA), is funde 8 under the Environmental Restoration Budget Category. The site 
reported that these closure plans have been submitted to and approved by the 
appropriate regulatory agencies. Closure schedules iire currently under negotiation 
with the regulators; however, closures will begin on or before November 1988. 
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Y:12 
Process Water Discharges 

Description of Rankinq Unit 

Numerous waste streams discharge directly into New Hope PonG (NHP) and into 
EFPC. The NHP outfall flows directly into EFPC, which discharges to off-site surface 
waters. A t  the time of the on-site portion of the Survey, some of these waste 
streams were untreated process discharges. The untreated discharges led to  
National Pol I u tan t Discharge E I i m I n at ion System (NPDES) noncom pl ia nces. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was direct discharge of potential 
contaminants to surface water. 

. 

The exposure pathways analyzed included potential accidental ingestion of surface 
water during recreational activities, potential consumption of fish caught in surface 
waters, potential ingestion of surface water, and potential ingestion of crops and 
livestock irrigated with surface water. 

The exposure scenario of consumption of potentially contaminated groundwater 
was not modeled due to the exclusive use of surface water for drinking by the b 
surrounding communities, and because of the Survey team's assessment that the 'L: 
surface water was the primary transport and exposure pathway. 

\ 

- 

,.. 

The waste constituents modeled were oil, nitrate, cadmium, and copper. The unit 
was modeled using the measured concentrations of the waste constituents in the 
pond outfall along with the dischar e flow rate data for EFPC. It was assumed that 
the pond outfall flow constitute i the entire flow of a creek into which it 
discharged. The recreational and utilization exposure was modeled for the  
downstream surface waters over a distance of 50 miles. Because monitored and 
measured data were used to model this ranking unit, the critical data category is 
"A". 

. 

Results of the Risk-Based Modelinq 

This ranking unit resulted in an HPI Group 6 for oil. The HPI Group for oil is driven 
by i t s  large inventory in comparison to other potential contaminants in the 
discharge. This HPI Croup, as explained in Section 1.7.4 of this report, would place 
this ranking unit with those environmental problems that represent a secondary 
level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for oil, and involves the rnod.eling of organic contaminants 
in surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

lnteqration Phase Concerns 

This ranking unit was identifieci as environment21 dcgradation issues 
associated with it. The degradation issue was contaminants to surface water 
bodies. 
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Requlatory Aspects of the Rankinq Unit 

Facilities to treat process water discharges are necessary to comply with the 
requirements as specified in NPDES permit #TN0002968. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that eleven of twelve facilities to treat 
water discharges are now complete. The Steam Plant Wastewater Treatment 
Facility is on line and will attain compliance in the near future. The Biology 
Wastewater Facility is scheduled to attain compliance in March 1989. 

Y-12 
On-Site Mercury Contamination 

Description of Rankinq Unit 

Current environmental contamination has resulted from the large-scale use of 
mercury from 1950 to 1963 in lithium isotope separation processes. The UCNG 
Mercury Task Force concluded that 2.0 million pounds of mercury were not 
accounted for or lost. Known losses to the environment in air, soil, water, and 
sediment are estimated to be 733,000 pounds of the 2.0 million pounds total. Much 

~ of the mercuiy lost to the surface water system was in soluble form or present as a 
. 'finely divided suspension. Mercury is adsorbed onto s i l t  particles and can be moved 

downstream from a source by sediment transport. Approximatel 75 lb/yr of  
mercury are discharged directly from NHP into EFPC. An estimate J SO0 Ib/yr of 

~ mercury are leaving the-EFPC watershed (from NHP discharges and resuspension of 
. mercury-contaminated sediments in EFPC) and entering off-site surface water. 
- 
..,,How the Rankinq Unit was Modeled 

.> 

The transport pathways that were modeled were overland runoff, direct discharge 
to surface water, and volatilization of mercury. 

The exposure pathways analyzed included potential inhalation of mercury, 
potential accidental ingestion of surface water during recreational activities, 
potential consumption of fish caught in surface water, potential ingestion of 
surface water, and potential ingestion of crops irrigated and livestock watered with 
surface water. 

The exposure scenario of consumption of contaminated groundw'ater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because of the Survey team's assessment that surface water was 
the primary transport and exposure pathway. The recreational and utilization 
exposure was modeled for the downstream surface waters over a distance of 50 
miles. Because measured and monitored data were used for modeling purposes for 
this ranking unit, the critical data category is "A". 

Results of the Risk-Based Modelinq 

This ranking unit resulted in HPI Group 6 for mercury discharged directly into the 
surface water systems near the site. This score was driven by the large inventory of 
mercury lost to the environment and its high toxicity. This HPI Group, as explained 
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in Section 1.7.4 of this report, would place this rankin 

potential public hazard perspective. 

uni t  w i th  those 
environmental problems that represent a secondary level o 9 concern from the 

Qualifiers to the Risk-Based Ran kinq 

This ranking unit includes overland runoff of contaminated soil. The qualifiers 
discussed in Section 1.7.5 of this report apply. 

inteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issues were on-site soil contamination and 
contaminants to surface water bodies. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that a Storm Sewer Rehabilitation 
program to eliminate contamination of water from mercu in the storm sewer 

removed and placed in an approved storage site. 
system was completed in December 1987. Any contaminate 7 soils identified were 

.-T 

Y-12 7; 
Groundwater Contamination in the Main Y-12 Plant Area 

- ,r  

Description of Rankinq Unit 

Groundwater in the Y-12 Main Plant area is contaminated with plumes of sulfate, 
nitrate, and chloride. Sulfate concentrations as high as 3,900 mg/L, nitrate as high 
as 1,520 mg/L, and chloride as high as 170 mg/L have been measured. These 
pollutants are transported with the groundwater and may eventually enter surface 
water. 

t 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater discharging to surface 
water. 

The exposure pathways that were modeled were potential accidental ingestion of 
surface water during recreatiofiat activities, potential consumption of fish caught in 
su tiace waters, potential iligestion of surface water, and potential consumption of 
crops irrigated and livestock watered with surface water. 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because of the Survey team's assessment that surface water was 
the primary transport and exposure pathway. 

The waste constituents modeled were sulfate and nitrate. More recent data 
supplied by the site could not be used for modelin due to time constraints. The 

modeling was accomplished % y back-calculating the inventories from the measured 
plume concentrations as these were the only data available a t  the time of the 

recent data indicate that or anic contaminants an 3 metals are also present. The 

A-22 1 



Survey. The recreational ana utilization exposure was modeled for the downstream 
surface waters over a distance of 50 miies. Because a moderate number of 
assumptions were made in developing the source term from back-calculations, the 
critical data category for this ranking unit is “ 3 ” .  

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 4. The ranking unit scores for sulfate as a resuit 
of i ts large inventory and moderate toxicity. Tnis HPI Group, as explained in Secttor: 
1.7.4 of this report, would place this ranking unit with those environmentai 
problems that present a tertiary level of concern from the potential pubiic hazard 
perspective. 

I nteq ra t i on Phase Concerns 

This ran king unit was identified as having environmental degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Currenr 5tatus of the Rankinq Unit 

In March 1988, the site informed the Survey ihat the following actions have been 
taken to mitigate the effects of this ranking unit. 

In order to minimize the impact on the groundwater in the main plant 
area, a Steam Plant Wastewater Treatment Facility was constructed and 
IS in trial operation and IS expected to attain compliance in the near 
future. 

e 
t 

0 Studies are undeway to assess the impact the 5-3 ponds have had on the 
groundwater in this area. If these studies conclude that groundwater 
treatment is appropriate, a Groundwater Treatment Facility wil l be 
constructed under the Closure and Post- Closure program. 

. .  

Y-12 
Chestnut Ridge Sediment Disposal Basin 

Description of Rankinq Unit 

The Chestnut Ridge Sediment Disposal Basin has oeen used for the storage of sludge 
dredged from the bottom of NHP. The basin IS a man-made unlined impoundment 
with a design capacity of 30,000 cubic yards. The sludge contains uranium-238, 
arsenic, cadmium, copper, lead, mercury, nickel, and silver. Metals leached from the 
impoundments could be transported to the groundwater and subsequently enter 
surface water. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater discharge to surface 
water. 

The exposure pathways analyzed included potential ingestion of surface water 
during recreational activities, potential consumption of fish caught in surface 
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waters, potential in estion of surface water, and potential ingestion of crops 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because of the Survey team's assessment that surface water was 
the primary transport and exposure pathway. 

irrigated and livestoc 1 watered with surface water. 

More recent data supplied by the site could not be used for modeling since they are 
not currently in a format that would allow contaminant inventories and plumes to 
be readily extracted. The recent data indicate that volatile organic compounds 
(VOCs) are the contaminants of concern. Therefore, modeling of the metals was 
accomplished by back-calculating the inventories based on sediment samples and 
using the density of river mud to represent sludge density. The recreational and 
utilization exposure was modeled for the downstream surface waters over a 
distance of 50 miles. Because a moderate number of assumptions were made in 
developing the source term from back-calculations, the critical data category for 
this ranking unit is "6". 

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 4 for arsenic. The HPI Group for arsenic is 

current €PA cancer potenc factors. These factors are currently under review and 

purposes, these values have been and will be used until €PA provides new values. 
This HPI Group, as explained in Sectionl.7.4 of this report, would place this ranking 
unit with those environmental problems that present a tertiary level of concern 
from the potential public hazard perspective. 

driven by i t s  large inventory and high toxicity. The HPI value for arsenic is based on 
=-- 

-- €PA has proposed that t i ey are overly conservative. However, for modeling :-' 
I-* 

Requlatory Aspects of the Rankinq Unit .I. 

A closure plan was prepared under the directives of the RCRA Part B permit. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that groundwater monitoring a t  the 
security pits and the sediment disposal basin to determine the presence and extent 
of groundwater contamination is on-going. 

Y-12 
Chestnut Ridge Security Pits 

Description of Rankinq Unit 

The Chestnut Ridge Security Pits are south of the Y-12 Main Plant area on 1 iestnut 
Ridge. The security pits consist of seven trenches within two plots of land. These 
pits are used for the disposal of classified materials, and do not contain systemito 
prevent trench leakage. There is the potential for contaminants to leach into the 
groundwater and subseqgentty enter sljriace water. 
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How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways analyzed included potential accidental ingestion of surface 
water during recreational activities, potential consumption of fish caught in surface 
waters, potentiai ingestion of surface water, and potentiai consumption of crops 
irrigated and iivestock watered with surface water. 

The exposure scenario of the consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface waters for drinking by the surrounding 
communities, and because of the Survey team’s assessment that surface water 
contaminated by groundwater was the primary transport and exposure pathway. 

The waste constituents modeled were arsenic, barium, chromium, lead, and 
uranium. The modeling was accomplished b back-calculating the-inventories from 

and utilization exposure was modeled for the downstream surface waters over a 
distance of 50 miies. Due to time constraints, the more recent data supplied by the 
site could not be analyzed, although they indicate that VOCs are the contaminants 
of concern. Because a moderate number of assumptions were made in deveioping 
the source term from back-calculations, the critical data category for this ranking 

monitoring-well sampling data available a t  t K e time of the Survey. The recreational 

. I. unit is “B“. 
-.* 

,“Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 4 for arsenic. The HPI Group was driven by 
arsenic’s large inventory and i ts  high toxicity. The HPI Group for arsenic is based on 
‘current €PA cancer potency factors. These factors are currently under review and 
jEPA has proposed that the are overly conservative. However, for modeling 

[*This HPI Group, as explained in Section 1.7.4 of this report, would place this ranking 
;unit with those environmental problems that present a tertiary level of concern 
‘from the potential public hazard perspective. 

-. 

.;purposes, these values have & een and will be used until EPA provides new values. 

I nteq ration Phase Concerns 

This ran king unit was identified as having environmentai degradation issues 
associated with it. The degradation issue was groundwater contamination. 

Requlatory Aspects of the Rankinq Unit 

A closure plan was prepared under the directives of the RCRA Part B permit. 

I 

II 
Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that groundwater monitorin 
security pits and the sediment disposal basin to determine the presence an extent 
of groundwater contamination is on-going. 

i at the 
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Y-12 

Hydrogen Fluoride Emissions 

. .  

Description of Rankinq Unit 

Uranium processing operations release hydrogen fluoride to the atmosphere. 
During the period of 1981 through 1985, emissions ranged between 14,000 and 
22,000 kg/yr. The emissions originate as stack releases from Buildings 9206 and 
9212. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was a gaseous release to the atmosphere. 

The exposure pathways analyzed included potential inhalation of the vapors and 
potential consumption of crops and livestock contaminated by the wapors. 

Since it is a gaseous release, other transport and exposure scenarios were not 
considered. 

Population and agricultural production data for the counties within a 50-mile radius 
of the Y-12 Plant were used to model exposure resulting from inhalation of 
hydrogen fluoride and in estion of potentially contaminated crops and livestock. 

term, the critical data category for this ranking unit is "8". 
Because a moderate num % er of assumptions were made in developing the source 

Results of the Risk-Based Modeling 

This rankin unit fell into HPI Group 3 for Building 9212 and for Building 9206 due 

ranking unit was driven by the ingestion of fluoride from contaminated crops and , 

livestock. This HPI Group, as explained in Section1.7.4 of this report, would place , 
this ranking unit with those environmental problems that are characterized as 
generally reaching receptors a t  levels below those used in regulatory decisions. 

lnteqration Phase Concerns 

This ranking unit was identified as having environmental degradation issues 
associated with it. The degradation issue was the potential to impact plant life in 
the area. 

to the smal 9 quantity of hydrogen fluoride being emitted. The HPI Group for this 

Current Status of the Rankinq Unit 

in March 1988, the site informed the Survey that in order to reduce emissions, 
construction of the hydrogen fluoride scrubbers was completed in October of 1987. 
Start-up is anticipated in fiscal year (FY) 1988. 
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Y-12 
Dust and Smoke Emissions 

Description of Rankinq Unit 

The emissions that constitute this ranking unit are generated a t  three different 
sources within the Y-12 Plant. Coal dust is generated a t  the Y-12 Steam Plant as a 
result of coal handling and transfer operations. A paper shredder releases 1,000 Ib 
of paper dust to the atmosphere each year and an incinerator produces 7 ib 
(estimated) of particulate emissions for each 2,000 Ib of material burned. These 
airborne particulate emissions are transported off-site and potentially can affect 
populations downwind of the sources. 

How the Rankinq Unit was Modeled 

The potential transport pathway that was modeled was a stack release to the 
’ atmosphere. 

The potential exposure pathway that was analyzed was inhalation. 

Because it is an air release, other transport pathways were not considered. 
Exposure would occur only through the inhalation route; therefore, other exposure 
pathways were not considered. 

The quantity of coal dust emissions was estimated using the methodolo y provided 

estimate was obtained from the Y-12 permit application. The incinerator emission 
factor was obtained from Oak Ridge documentation. Population exposure was 
modeled for a distance of 50 miles from the plant. The emissions were modeled as 
carbon. Because a moderate number of assumptions were made in developing the 
source term, the critical data category for this ranking unit is “8“. 

,T 

:& in €PA AP-42 (EPA’s emissions factor reference book). The paper shred 8 e t  emission 

- 
:- 

I ‘p 
.-?, 

. d d .  Results of the Risk-Based Modelinq 

The HPI Croup for this ranking unit was 1 due to the low inventory of carbon from 
coal transfer operations and the incinerator. This HPI Group, as explained in Section 
1.7.4 of this report, would place this ranking unit with those environmentai 
probiems that are characterized as generally reaching receptors a t  levels below 
those used in regulatory decisions. 

Current Status of the Rankinq Unit 

In March 1988, the site informed the Survey that in order to reduce emissions, 
installation of coal dust control equipment was initiated and will be completed in 
FY 1995. In addition, installation of new equipment for emission control from the 
Classified Waste Paper Disposal Facility is expected to be completed in FY 1994, and 
an interim upgrade will be completed in FY 1988. 
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Y-12 

UNC Site 

Description of Rankins Unit 

The Unite0 Nuclear Corporation (UNCI Site is an excavated burial trench on the crest 
of Chestnut Ridge. In lune 1982, the UNC Site received approximately 29,000 fifty- 
five-gallon drums of Contaminated soil and waste sludges from the UNC Cold Scrap 
Recovery Facility in Rhode Island. To eliminate free liquids, the wastes were mixed 
with concrete and proprietary solidification materials. Deteriorating drums a t  the 
UNC Site may release high-nitrate waste into the soil. These wastes could eventually 
migrate to groundwater and increase nitrate concentrations to levels above the 
standards in the immediate vicinity. Wastes leaching from the drums would 
eventually contaminate the groundwater and subsequently enter surface water. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways that were anaiyzed were potential accidental ingestion of 
surface water during recreational activities, potential consumption of fish caught in 
surface waters, potential insestion of surface water, and potential consumption of 
crops irrigated and livestock watered with surface water. 

The exposure scenario of the consumption of contaminated groundwater was n o e  
modeled due to the exclusive use of surface waters for drinking by the surrounding:' 
communities, and because of the Survey team's assessment that surface waterh 
contaminated by groundwater was the primary transport and exposure pathway. ', 

The UNC Site was modeled as a landfill and the total inventory for nitrate was taken 
from Pathways Analysis for UNC Disposal Pi t  Y-12 Plant (December 1986). The'. 
recreational and utilization exposure was modeled for the downstream surface 
waters over a distance of 50 miles. Because measured and monitored data were 
used in the modeling, the critical data category for this ranking unit is "A". 

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 1 for nitrate due to i t s  low inventory and 
relatively low toxicity. This HPI Group, as explained in Section 1.7.4 of this report, 
would place this ranking unit with those environmentai problems that are 
characterized as generally reaching receptors a t  levels below those used in 
regulatory decisions. 

Q 

. . .  

Requlatory Aspects of the Rankinq Unit 

In March 1988, the site informed the Survey that a closure plan for the UNC Site has 
been submitted to the appropriate regulators. informal comments were received 
from Tennessee Department of Health and Environment requesting additional 
information. The requested information has been sent. 
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y-12 
A I  Contamination in the hedin Plant, rea 

Description o f  dankins Unit 

Soils in the 3rea 03 the 2-Oil System acd the storage yard east of Building 9204-: 
may be coataminatxi with polych!orinated biphenyls (PCBs). The Z-Oil system is 3 
heat transfer system consisting of a ssries of buildings, vaults, stora e tanks, pumps, 
and associated Pigins. Throughout its existence, the Z-Oil System nas been known 
to leak transier fluid to the environment. The system has a fiuid capacity of.228,000 

allons; however, it has never contained more than 175,000 allons of beat transfer 
luids. In 1981, the s stem had a PCB concentration (assume 2 to be Aroclor-!260) of 

70 ppm. In Decem er 1984 and July 1985, several portions of the syste1.i were 
tested and the highest PCB concentration was 20 ppm. 

9 

i 9 

How the  Rankinq Llnit was Modeled 

The transc-ort pathways that were modeiea were direct exposure, resuspension of 
surface solist 3nd overland runoff. 

The exposure pathways modeled were potential direct exposure, potential 
inhalatior: c i  resuspended soils, potential accidental ingestion of surface water 
during recr?atIonal activities, potential consumption of fish caught in sur-r’ace 
waters, potentiai ingestion of surface water, and potential consumption of crops 
irrigated and livestock watered with surface water. 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because of the Survey team’s assessment that surface water was 
the primary transport and exposure pathway. 

It is assumed that the operational life of the system is from 1971 to 2027. The 
ranking i;fiit was modeled assuming a leak rate of 400 ailons of heat transfer fluid 

between 7385-2027. The inhalation exposure pathways were modeled usins 
population data within a SO-mile radius of :he Y-12 Plant. The recreational ana 
utilization expcsl;re was modeled for the downstream surface waters cver 2 
distance of 50 miles. 3ecause a  oder rate number of assumptions were made i i l 
deveioping t h e  s w r c e  term, the critical data category for this ranking unit is “8“. 

.*,* 

:. 

A’ 

:: 
at  a concenirztion of 70 ppm between 1971-1985, an (7 a concentration of 20 ppm 

Results of the Risk-Based Modelinq 

This ranking unit fel l  into HPI Group 0 for external exposure and inhalation 
pathways, and HPI Group 0 for surface water pathways. This HPI Group is due-to the 
low concentration of Aroclor-1260 in the transfer fluid, and Aroclor‘s high 
equilibrium coefficient (i.e., high affinity for soils). This HPI Group, as explained in 
Section t .YL~!. BT :his repo r t ,  would place this ranking unit with those environmental 
problem t h i j ~  ?re not projected to reach receptors. 

c .  

Qualifier., ti; .:$e Risk-8ased Rankinq 

This r 2 ~ 2 : ; ~ : ;  :-:?:; i n c i ~ t i e s  rtinofi 5:  rcntar;7inaied soli: it a h  models an crcjanic in 
surface rratc:r. T h e  qualifiers discussed in 5ecticjn 7.7.5 of this report apply. 

\ 
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Y-12 
Inadequate Containment of Spills and Leaks 

Description of Rankinq Unit 

The lack of adequate spill containment facilities a t  many of the drum storage areas 
and the aboveground storage tank and transfer stations has resulted in, or could 
result in environmental contamination. 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled were resuspension of surface soils, 
overland runoff, and groundwater to surface water. 

The exposure pathways analyzed included potential inhalation of resuspended soils, 
potential accidental ingestion of surface water during recreational activities, 
potential consumption of fish caught in surface waters, potential ingestion of 
surface water, and potential consumption of crops irrigated and livestock watered 
with surface water. 

Consumption of contaminated groundwater was not modeled due to the exciusive 
use of surface water for drinking by the surrounding communities. 

Drum inventory data for 8uildings- 9720-2 and 9720-9 were used as typical 
inventories and a typical aboveground storage tank was assumed to contain 10,000 
gallons of a 50 percent solution of nitric acid. The standard release scenario f0.r 
drums and aboveground tanks as described in Section 1.7.7 of this report was used 
to assess the potential release. The constituents modeled were nitric acid, oil, 
methylene chloride, 1,1,1-trichloroethane, tetrachloroethylene, acetonitrile, 
Aroclor-1260, uranium-238, methyl ethyl ketone, and sodium hydroxide. For 
surface water the recreational and utilization exposure was modeled for a distance 
of 50 miles downstream. Because a significant number of assumptions were made 
in developing the source term, the critical data category for this ranking unit is "C". 

Results of the Risk-Based Modelinq 

Surface water recharged by groundwater fel l  in to  H P I  Group 7 fo r  
tetrachloroethylene. This HPI Group is  driven by tetrachloroethylene's large 
inventory, low equilibrium coefficient (i.e., low affinity for soils), and high toxicity 
factor. This HPI Group, as explained in Section 1.7.4 of this report, would place this 
ranking unit with those environmental problems that represent a secondary level of 
concern from the potential public hazard perspective. 

Qualifiers to the Risk-Eased Rankinq 

This ranking unit includes overland runoff of contaminated soil and involves the 
modeling of organic contaminants in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

. .  
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Y-12 
Leaking Drums at Salvage Yard 

Description of aankinq Unit 

The Y-12 Salvage Yard in the Main Plant area has been used for oil drum storage 
since 1974. The storage areas consist of  two outdoor, unsheltered gravel pads, one 
approximately 160 by 85 feet, and the other approximately 170 by 85 feet. The 
gravel, soil, and standing water in the oil drum storage area were discolor2a and 
some drums were deteriorating. The potential exists for the contents of the drums 
(i.e., tetrachloroethylene, 1 ,l, 1 -ttichloroethane, toluene, xylene, methyl ethyl 
ketone, oil, uranium-238, and uranium-235) to enter surface water from overland 
surface water runoff or by leaching into the groundwater, which recharg :s local 
surface water bodies. 

How the Rankinq Unit was Modeled 

The potential transport pathways modeled were volatilization of contaminants, 
overland runoff, and groundwater to silrface water. 

The exposure athways modeled were potential inhalation of contaminants, 
potential acci dp ental ingestion of surface water during recreational activities, 
potential consumption of fish caught in surface waters, potential ingestion of 

. ,:;surface water, and potentiai consumption of crops irrigated and livestock watered 
, .<:,with su rfa ce water . 

. . The potential exposure scenario of  direct consumption o f  contaminated 
roundwater was not modeled due to the exclusive use of surface water for 

.;,. s rinking by the surrounding communities. 

;:;Drum inventory data collected during the Survey were used as a typical inventory. 
..-.For modeling purposes, based on the Survey team's assessment, it was assumed that 

2,000 gallons were released to the environment annually .from spills associated with 
.- transfer operations. For leaking drums, the standard release scenario, as described 

in Section 1.7.7 of this report, was used. For surface water, the recreational and 
utilization exposure was modeled for a distance of 50 miles downstream. For 
inhalation and contaminated soil exposure pathways, agricultural and popuiation 
data within a SO-mile radius of the Y-12 Plant were used. Because a moderate 
number of assumptions were made in developing the source term, the criticai data 
category for this ranking unit is "8" .  

Results of the Risk-Based Modelinq 

For surface waters recharging with groundwater, this ranking unit fell into HPI 
Group 6 for both tetrachloroethylene and 1,1,1 -trichloroethane. These HPI Groups 
are due to the high toxicities of the constituents and the large inventories of 
tetrachloroethylene and l,l,l-trichloroethane a t  the oil drum salva e yard. This HPI 
Group, as explained in Section 1.7.4 of this report, would place t 4 is ranking unit 
with those environmental problems that represent a secondary level of concern 
from the potential public hazard perspective. 
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Qualifiers to the Risk-Based Rankinq 

This ranking unit includes overland runoff of contaminated soil and involves the 
modeling of organic contaminants in groundwater and surface water. The 
qualifiers discussed in Section 1.7.5 of this report apply. 

\ 

. .  1 
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Y-12 
Underground Storage Tanks for Non-Waste Toxic 

and Hazardous Substances 

Description of Rankinq Unit 

Currently there are 14 in-service and an additional 19 out-of-service underground 
storage tanks (USTs) a t  Y-12. All the in-service tanks are more than 15 years old, are 
constructed of steel, and lack corrosion protection. There is a potential for some of 
the tanks to leak. Wastes lost from the tanks would be transported to the 
groundwater and subsequently to surface water. 

How the Rankinq Unit was Modeled 

The transport scenario t h a t  was modeled was groundwater to surface water. 

The exposure pathways analyzed included potential accidental ingestion of surface': 
water during recreational activities, potential consumption of fish caught in surface 
waters, potential ingestion of surface water, and potential consumption of crops ~ 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding . 
communities, and because of the Survey team's assessment that surface water was .I 

the primary transport and exposure pathway. 

irrigate0 and livestock watered with surface water. I." 

The standard release scenario for underground tanks described in Section 1.7.7 of 
this re ort was used to assess the potential release. The waste constituents derived 
from t f: e Y-12 Plant UST inventory were gasoline, oil, and methanol. The modeling 
was accomplished by assuming that the tanks constituted one large unit in the 
center of the Y-12 Plant. The ~ecreational and utilization exposure was modeled for 
the downstream surface waters over a distance of 50 miles. Because a moderate 
number of assumptions were made in deve!oping the source term, the critical data 
category for this ranking unit is "3". 

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 5 for gasoline. This was based on the toxicity 
and high inventory for gasoline. This HPI Croup, as explained in Section 1.7.4 of this 
report, would place :his racking unit with those environmental problems that 
present a tertiary ievel of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit scores for fuei in gr~uiidwater and involves the mcaeling of 
organic con:arnin;ints I!? cjiounc\r/a^c2- and surface water. The qualifiers discussed in 
Section 1.7.5 of this report apply. 
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Y-12 
Underground Storage Tanks for Waste Materials 

Description of Rankinq Unit 

Currently there are 20 underground storage tanks (USTs) a t  the Y-12 Plant that 
contain wastes, some of which are hazardous or mixed waste. The group contains 
steel and concrete tanks, none of which are corrosion-protected. There is a 
potential for some of the tanks to leak. Therefore, the standard release scenario for 
underground tanks described in Section 1.7.7 of this report was used to assess the 
potential release. Wastes lost from the tanks would be transported to the 
groundwater and subsequently to surface water. 

How the Rankinq Unit was Modeled 

The transport pathway that was modeled was groundwater to surface water. 

The exposure pathways that were analyzed were potential accidental ingestion of 
surface water during recreational activities, potential consumption of fish caught in 
surface waters, potential ingestion of surface water, and potential consumption of 
crops irrigated and livestock watered with surface water. 

The exposure scenario of consumption of contaminated groundwater was not 
modeled due to the exclusive use of surface water for drinking by the surrounding 
communities, and because of the Survey team's assessment that surface water was 
the primary transport and exposure pathway. 

a ,  

,..I 

I.+ 

_ * 7 .  .,z. 

The waste constituents derived from Y-12 Plant UST inventory were uranium-238, 
tetrachloroethylene, PCB-1260, beryllium, and mercury. The modeling was 
accomplished by assuming that the tanks constituted one large unit in the center of 
the Y-12 Plant. The recreational and utilization exposure was modeled for the 
downstream surface waters over a distance of 50 miles. Because a moderate 
number of assumptions were made in developing the source term, the critical data 
category for this ranking unit is "B". 

Results of the Risk-Based Modelinq 

This ranking unit fell into HPI Group 4 for tetracnloroethyiene. The HPI Group.for 
tetrachloroethylene was driven by its low equilibrium coefficient (i.e., low affinity 
for soils) and hi h toxicity. This HPI Group, as explained in Section 1.7.4 of this 

present a tertiary level of concern from the potential public hazard perspective. 

Qualifiers to the Risk-Based Rankinq 

This ranking unit involves the modeling of organic contaminants in groundwater 
and surface water. The qualifiers discussed in Section 1.7.5 of this report apply. 

report, would pace 9 this ranking unit with those environmental problems that 
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APPENOIX 8 
SURVEY FINDINGS ASSOCIATED WITH RANKING UNITS 

This appendix identifies the Environmental Survey findings associated with each 
ranking unit. Findings are organized by the following technical areas: .air, soil, 
surface water, groundwater, active waste management, toxic and chemical 
handling, radiation, quality assurance/quaIity control, and inactive waste sites and 
releases. 

Roman numerals refer to the category in which the finding has been placed. Thus, 
Category I I  findings have a Roman numeral 11, while a Roman numeral 111 represents 
a Category Ill finding. The second number refers to the specific finding in the 
category. Thus, an Air 111-4 refers to the fourth air Category Ill finding in the 
Preliminary Report for that site. 

In reviewing the findings that apply to a ranking unit, the reader should be aware 
that many findings have multiple aspects. Due to the rules applied in developing 
ranking units (see Section 1.7.3 of this report), some findings are included in more 
than one ranking unit, while others are grouped together with related findings into 
a single ranking unit. In addition, for some findings, only a part of the finding was 
ranked. The remainder may have required the Survey sampling results or may have 
focused on an aspect that was beyond the focus of this ranking (see Section 1.8 of 
this report). Therefore, in reviewing any findings pertaining to a ranking unit, the 
reader should focus on the aspect of the finding that is included in the rar?king unit. 

sr 
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Feed Materials Production Center (Fernaid) 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Su p porti n g Survey Fi nd i ng s : 

Title of Ranking Unit: 
Supporting Survey Findings: 

Fern a Id Ai r bo rn e Re1 eases 
Air ii-2, 11-4, 11-6, and 111-1, Soil 11-1, 111-1, and 111-2, and 
Groundwater 11-1 (portion), 11-2 (portion), and 11-4 
(portion) 

Fernald Contamination from Liquid Discharges 
Surface Water 11-1, 111-1, 111-2, 111-3, Groundwater 11-1 

(portion), 11-2 (portion), and 11-4 (portion) 

Fernald Contaminant Release from Waste Pits 
inactive Waste 111-1 and 111-3, Groundwater 11-1 

(portion), 11-2 (portion), 11-3, and 11-4 (portion) 

Fernald Perchloroethylene Emissions 
Air 11-3 

Fernaid Off-site Direct Radiation 
Radiation 11-1 (portion) 

Fernald Inactive Fly Ash Pile 
Inactive Waste 11-2 

Fernald Reieases from K-65 Silo 
Air 11-1 (portion) and Radiation 11-1 (portion) 

’ 

Fernald Potent ia l  Releases from An hydrous 
Hydrogen Fluoride Tank 
Air 11-7 and Toxics and Chemicals 11-1 

Fernald Tank Farm Spill Containment 
Toxics and Chemicals 11-2 
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Ti,le of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Fernald Potential for Leaks from Underground 
Storage Tanks 
Inactive Waste 11-1 

Fernald Potential Future Releases of Thorium 
Air 11-8 

Fernald Potential for Future Leaks from Waste 
Drums 
Active Waste 11-3 
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Hanford Site 

A 

8 
s 

Title'of Ranking Unit: 

Supporting Survey Findings: 

Hanford Solid Waste Disposai Sites in the Vicinity of 
the 100  Area 
Active Waste 111-2, Inactive Sites 11-1 (portion), 
Inactive Sites 111-3 (portion), Inactive Sites 111-4, 
inactive Sites 111-7 (portion) 

Title of Ranking Unit: 

Supporting Survey Findings: 

Hanford Solid Waste Disposal Sites in the Vicinity of 
the 200 Area 
Active Waste 111-2, Inactive Sites 11-1 (portion), 
Inactive Sites 111-3 (portion), 111-7 (portion) 

Title of Ranking Unit: 

Supporting Survey Findings: 

Hanford Solid Waste Disposal Sites in the Vicinity of 
the 300/400 Areas 
Active Waste 111-2, Inactive Sites 11-1 (portion), 11-2, 
111-3 (portion), 111-7 (portion) 

Title of Ranking Unit: 

Supporting Survey Findings: 

Hanford Active Liquid Process Discharges in the 1 0 0  

Area 
Surface Water 11-1, 111-1, Groundwater 111-1, Active 
Waste 11-1, Radiation 111-2 

Title of Ranking Unit: 

Supporting Survey Findings: 

Hanford Active Liquid Process Discharges in the 200 
Area 
Surface Water 11-1, Groundwater 111-1, Active Waste 
11-1, Radiation 111-2 

Title of Ranking Unit: Hanford Active Liquid Process Discharges in the 
300/400 Areas 
Surface Water 11-1, Groundwater 111-1, Active Waste 
11-1, 111-1, Radiation 111-2 

Supporting Survey Findings: 
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Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Sup porting Survey Find i ngs: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Tit le of 2anking.Unit: 

Supporting Survey Findings: 

Hanford Inactive Liquia Process Drscnarges i f i  the 
100 Area 
Surface Water li-I,111-1 Groundwater 111-1 (portion), 
Radiation 111-2 (portion), Inactiwe Sites I I -  1 (ponion), i 
111-6, 111-9, 111-1 3 

Hanford Inactive Liquid Process Discharges in the 
200 Area 1 
Surface Water 11-1, Groundwater 111-1 (pGTtion), 
Radiation 111-2, Inactive Sites 11-1 (portion), 111-1 

Hanford Inactive Liquid Process Discharqes in t h e  
300 Area 
Surface Water 11-1, Groundwater 111-1 (portion), 
Radiation 111-2, Inactive Sites 11-1 (portimj, l i i-5 

Hanford Carbon Tetrachloride Emissions from the 
Z-Plant 
Air 111-1 

Hanford Past Leaks from Single Shell Tanks 
Soil 111-2 (portion), Inactive Sites 11-1 (portion) 

Hanford Potential for Future Reieases from Single 
Shell Tanks and Associated Piping 
Soil 111-2 (portion), Air 111-3 

Hanford Potential Releases from Aboveground 
Product Tanks 
Toxics and Chemicals 11-2 (portion) 

Hanford Herbicide Disposal in Inactive Waste Site 
Inactive Sites 111-8 
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Title of Ranking Unit: 

Supporting Survey Findings: Soil 111-1 

Hanford Surface Contamination due to Intrusion 
into Buried Waste 

0-5 . 



Idaho National Engineering Laboratory 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Tit le of Ranking Unit: 
Supporting Survey Findings: 

INEL Potential for PCB-Release from Transformers 
Toxics and Chemicals 11-1 

INEL Air Impacts from ICPP Stacks 
Air 11-1 

IMEL Active Percolation Pond and Ditches a t  ICPP 
and TRA 
Waste Management 111-1 (portion) 

INEL Active Percolation Pond and Ditches a t  ANL- 

West 
Waste Management 111-1 (portion), 111-2 

INEL Other Active Percolation Ponds 
Waste Management 111-1 (portion) 

INEL Inactive Gravel Pits a t  ICPP 
Inactive Sites 111-1 (portion) 

INEL TCE in Drinking Water Well 
G ro u n dwa te  r I I I - 3 

INEL Unsaturated Zone Inactive Injection Wells a t  
PBF 
Inactive Sites 111-2 (portion) 

IN’EL Inactive Injection Wells a t  TRA and ICPP 
inactive Sites 111-2 (portion) 

INEL Inactive CFA Landfills and Lead Storage Areas 
inactive Sites 111-3 (portion) 
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I 
Title of Ranking Unit: INEL Significant Petroleum Spills B 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: Groundwater 111-2 

Inactive Sites 111-5 (portion) 

INEL Significant Spills Involving Metals 
Inactive Sites 111-5 (portion) 

INEL Volatile Organics and Radionuclides Released 
to Groundwater at RWMC 

t 
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8 

!l 
I 

8-7 

9-71 



Kansas City Plant 

Title of Ran king Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Su ppo& n g Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey findings: 

Title of Ran king Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Kansas City Underground Tank Farm 
Groundwater 111-1 (portion), Act ive Waste 111-i 
(portionj, inactive Waste 111-2 

Kansas City Underground Storage Tanks 
Active Waste 111-1 (portion), Inactive Waste 111-3,111-6 

Kansas City Northeast Area 
Groundwater 111-1 (portion), Inactive Waste 111-7 

Kansas City Old Railroad Dock 
Groundwater 111-1 (portion), inactive Waste 111-4 

Kansas City Emissions of VOCs to the Atmosphere 
Air 111-1 

Kansas Ci ty  Inadequate Protection of Waste 
Management Facilities Against Floods 
Active Waste 11-1 

Kansas City Release of PCSs, Metals, and Organics 
to the Environment 
Surface Water 111-1, Toxics and Chemicals 111-1, 

lnactive Waste 111-5 (portion) 

Kansas City Southeast Parking Lot 
Groundwater 111-2 (portion), Inactive Waste 111-8 

Kansas C i t y  Elevated Leve ls  o f  Arsenic in  
G rou nd w a ter 
Groundwater 111-2 (portion) 

Kansas City PCBs in Subsurface Soils 
Inactive Waste 111-3 (portion), 111-5 (portion) 
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Title of Ranking Unit: 
Supporting Survey Findings: 

Kansas City Classified Burial Trenches 
Inactive Waste 111-9 
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Los Alamos National Laboratory 

Title of Ranking Unit: 

Supporting Survey Findings: 

LANL Radionuclide Sediment Contamination in 
Water and Ancho Canyons 
Soil 111-1 and Surface Water 111-1 

Title of Ranking Unit: 
Supporting Survey Findings: 

LANL Contamination a t  the Firing Sites 
Soil 111-2 and Inactive Waste 111-6 

Title of Ranking Unit: 
Supporting Survey Findings: 

LANL Sediment Contamination from Outfalls 
Surface Water 11-1,ll-2, and 111-3 

Title of Ranking Unit: 

Supporting Survey Findings: 

LANL Contamination from TA-54 Act ive Waste 
Management Units 
Groundwater 111-7 and Active Waste 11-1, il-2, and 
111-5 

Title of Ranking Unit: 
Supporting Survey Findings: 

LANL Area P 
Active Waste 111-6 

Title of Ranking Unit: LANL Potential for Future Re leases  f rom 

Supporting Survey Findings: 
Radioactive Waste Tanks 
Active Waste 111-7 

Title of Ranking Unit: 
Supporting Survey Findings: 

LANL Potential for PCB Releases from Transformers 
Toxics and Chemicals 11-1 

Title of Ranking Unit: 

Supporting Survey Findings: 

LANL Potential for Future Releases from Product 
Drums 
Toxics and Chemicals 11-2 

Title of Ranking Unit: 
Supporting Survey Findings: 

LANL Past Liquid Releases 
Toxics and Chemicals 111-1 and 111-5, Inactive Waste 
111-2 
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Title of Ranking Unit; LANL Potent ia l  for Future Releases f rom 
Underground Tanks 

Supporting Survey Findings: Toxics and Chemicals 111-2 

Title of Ranking Unit: 
Supporting Survey Findings: 

LANL Former Liquid Disposal 
Inactive Waste 111-1 

Title of Ranking Unit: 

Supporting Survey Findings: 

LANL Potential Leaks from Abandoned or Removed 
Underground Storage Tanks 
Inactive Waste 111-3 

Title of Ranking Unit; 
Supporting Survey Findings: 

LANL Closed Landfills and Burn Pits 
Inactive Waste 111-5 

Title of Ranking Unit: LAN L TA- 1 

Supporting Survey Findings: Inactive Waste 111-9 

Title of Ranking Unit: LANL Potent ia l  Future Releases f rom 

Supporting Survey Findings: 
Nonradioactive Aboveground Tanks 
Toxics and Chemicals 111-3 and 111-4, Active Waste 
111-4 



Lawrence Livermore National Laboratory 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

S u p po rt i n g S u rve y F i n d i n g s : 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Su p porti n g Su rvey Find i ngs : 

Livermore Integrity of Sanitary Sewer Systems 
Surface Water 111-1 

J 

Livermore Groundwater Contaminat ion a t  
Southwest Area 
Groundwater 111-1 (portion), and Inactive Sites 111-1 

Livermore Gasoline Spill a t  Building 403 
Groundwater 111-1 (portion) and Inactive Sites 111-2 

Livermore Groundwater Contaminat ion in  
Southeast Corner 
Groundwater 111-1 (portion) and Inactive Sites 111-3 

Livermore Groundwater Contamination from East 
Traffic Circle Landfill 
Groundwater 111-1 (portion) and inactive Sites 111-4 

Livermore Groundwater Contamination from Taxi 
Strip and Old Salvage Yard 
Groundwater 111-1 (portion) and Inactive Sites 111-5 
and 111-6 

Livermore Potential Release o f  PC'B f rom 
Transformers and Capacitors 
Toxics and Chemicals 11-1 and 11-2 

Livermore Site 300 - Oily Waste a t  the Building 865 
Com p I ex 
Surface Water 111-5 

Livermore Site 300 - Groundwater Contamination 
from 834 Complex 
Groundwater.lll-2 (portion) and Inactive Sites 111-10 
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Title of Ranking Unit: 

Supporting Survey Findings: 

Livermore Site 300 - Groundwater Contamination 
from Landfills 
Groundwater 111-2 (portion) and Inactive Sites 111-8 
and 111-9 

Title of Ranking Unit: 

Supporting Survey Findings: 

Livermore Site 300 - PCB Contamination from 
Landfill 6 
Inactive Sites 111-8 and 111-9 

Title of Ranking Unit: Livermore Site 300 - HE Process Wastewater 
Lagoons 

Supporting Survey Findings: Inactive Sites 111-12 

... 

:: F 
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Mound Facility 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Mound Soil Contamination in Area 5-1 
Soil 111-1 

Mound Soii Contamination in Area 5-7 
Soil 111-2 (portion) 

Mound Soil Contamination on the SM/PP Hill 
Soil 111-2 (portion) and 111-3 (portion) 

I 
1 

Title of Ranking Unit: 

Supporting Survey Findings: 

Mound Tritium Contamination in the Main Hil l  
Groundwater 
Groundwater 11-1 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

I Mound Soii contamination in the Valley Locations 
Soil 111-2 (portion) and 111-3 (portion) 

Mound Soil Contamination in the Canal 
Inactive Sites 111-1 

Mound Inactive Leach P i t  
Inactive Sites 111-3 and Groundwater 111-1 

Mound SM/PP Hill Drum Storage Area 
Waste Management 11-1 

Mound Hazardous Air Emissions - Vents 
Air 11-4 

Mound Potential Leakage from Underground 
Tanks 
Toxics and Chemicals 111-1 and ill-2 
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Nevada Test Site 

. .  . .  

These findings are based on the Status Report and do not necessarily reflect findings 
as they will be categorized in the Preliminary Report. 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Nevada Test Site Wastewater Lagoons in Drainage 
Swales 
Surface Water 11-6 

Nevada Test Site Soil Contamination by Hazardous 
C hem ica Is 
Toxics and Chemicals 11-3 and Waste Management 
11-2 (portion) 

Nevada Test Site Fuel Spill - Desert Rock Airstrip 
inactive Sites 111-9 

Nevada Test Site Contamination of  Soils w i th '  
Radionuclides 
Soil 111-1, Inactive Sites 111-2 and 111-13 

'TC 

- e  

Nevada Test Site Subsurface Soil Contamination 
Soil 111-2, Groundwater 111-2 and 111-5 (portion), 
Surface Water 11-2 (portion), 11-3 (portion), 
Groundwater 111-1, Radiation 111-2, and Inactive Sites 
iil-1 

Nevada Test Site Near Surface Soil Contamination 
from Waste and Wastewater Disposal Practices 
Surface Water 11-2 (portion), and 11-3 (portion), and 
Soil 111-3, Groundwater 111-4, 111-5 (portion), and 111-6, 
Waste Management 11-1 (portion) and 111-1, and 
Inactive Sites 111-12,lll-l4, and 111-1 5 

Nevada T s s ~  Site Tunnel Ponds 
Groundwater 111-3 
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Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Su rvey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Nevada Test Site Potential for Leaks from PCB 
Transform err 
Toxics and Chemicals 11-1 

Nevada Test  S i te  Potential fo r  Leaks f rom 
Underground Storage Tanks 
Toxics and Chemicals 11-2 and inactive Sites 111-5 

Nevada Test Site Potential for Release from 
Hazardous Materials and Waste Storage Areas in 
NTS 
Waste Management 111-2, Toxics and Chemicals 111-1 

and 111-2 (portion) 
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Pantex Facility 

Title of Ranking Unit: 
Supporting Survey Findings: Air 111-1 

Pantex Fluoride Emissions 

Title of Ranking Unit: 

Supporting Survey Findings: 

Pantex Potential Future Releases from Non-Tank 
Sources 
Waste Management 111-4,111-5, Toxics and Chemicals 
111-1, 111-6 

Title of Ranking Unit: 

Supporting Survey Findings: 

Pantex Potential Future Releases fr'om 
U nderg ro u nd Tan ks 
Toxics'and Chemicals 111-3 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pantex Asbestos 
Toxics and Chemicals 111-5 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pantex Contaminated Surface Soils - Not Accessible 
Inactive Sites 111-3, Waste Management 111-2 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pantex Contaminated Surface Soils - Accessible 
Inactive Sites 111-1 

.5 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pan tex Landfi I Is 
Inactive Sites 111-5,111-6, Waste Management 111-1 

Title of Ranking Unit: 
Supporting Survey Findings: Soil 111-4 

Pantex Firing Site 15 

Title of Ranking Unit: 
Supporting Survey Findings: Soil 111-1,111-2 

Pantex Depleted Uranium Contamination Sites 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pantex Ditches 
Surface Water 111-2 

Title of Ranking Unit:  Pantex PCB Release 
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Supporting Survey Findings: Toxics and Chemicals lib2 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pantex Playas 
Groundwater 111-1, Surface Water 111-1 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pantex Known Liquid Releases 
Inactive Sites 111-2 

Title of Ranking Unit: 

Supporting Survey Findings: 

Pantex Potential Future Releases from 
A boveg round Tanks 
Toxics and Chemicals 111-3 
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Pinellas Plant 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pinellas Past Releases from HP Tanks 
Groundwater 11-1 (portion), and Inactive Sites 111-2 
(portion) 

Title of Ranking Unit: 

Supporting Survey Findings: 

Pinellas Past Releases from Inactive Underground 
Storage Tanks 
Inactive Sites 111-2 (portion) 

Title of Ranking Unit: Pinellas Potent ia l  Re leases  f r o m  Active 

Supporting Survey Findings: 
Underground Storage Tanks 
Inactive Sites 111-2 (portion) 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pinellas 4.5 Acre Site 
Groundwater 11-1 (portion), Inactive Sites 111-1 
(portion) 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pinellas Eastern Sites 
Surface Water l%2, Groundwater 11-1, 111-1, Inactive 
Sites 111-1 

Title of Ranking Unit: 
Supporting Survey Findings: 

Pinellas Western Sites 
Inactive Sites 111-1 (portion) and 111-2 (portion), and 
Groundwater 11-1 (portion), and 111-1 (portion) 

8-19 



Portsmouth Uranium Enrichment Complex 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Su.pporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Titte of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Portsmouth East Central Area Inactive Sites 
Groundwater 111-1, Soil 111-1 (portion), Inactive 
Waste 111-1 (portion) 

Portsmouth South Area Inactive Sites 
Groundwater 111-1, Soil 111-1 (portion), Inactive 
Waste 111-3 (portion), Surface Water 11-2 

Portsmouth North Area Inactive Sites 
Groundwater 111-1, Soil 111-1 (portion), Inactive 
Waste 111-2 (portion) 

Portsmouth Chromium Lagoon 
Inactive Waste 111-4 (portion) 

Portsmouth Technetium Air Releases 
Air 111-1 

Portsmouth Chromium Air Releases 
Air 111-3 

Portsmouth Unscheduled Air Releases 
Air 11-2 

Portsmouth Coal Pile Runoff 
Surface Water 11-1 

Portsmouth Potential Future Releases f rom 
Underground Storage Tanks 
Active Waste 111-1 
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Title of Ranking Unit: 

Supporting Survey Findings: 

Portsmouth Potential Future Releases from Above- 
ground Tanks 
Toxics and Chemicals 111-1 

1 
I 

Title of Ranking Unit: Portsmouth Recirculating Cooling Water System I Supporting Survey Findings: Inactive Waste 111-1 (portion) 
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Title of Ranking Unit: 
Supporting Survey Find'i ngs: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey F i nd i ngs : ..,. 

.I. 

Title of Ranking Unit: 
. : I "  Supporting Survey Findings: 

Title of Ranking Unit: 
Sup porting Survey Findings: 

~ o c k y  Flats Plant 

Rocky Flats 903 Pad/Plutonium in Soiis 
Soil 111-1, Soil 111-2, Inactive Waste 111-6 

Rocky Flats Solar Evaporation Ponds 
Groundwater 111-1, Inactive Waste 111-3 

Rocky Flats  Abandoned Process Wastewater 
Collection System 
Inactive Waste 111-8 

Rocky Flats PCB Transformer 
Toxics and Chemicals 111-2 

Rocky Flats VOCs in Groundwater 
Groundwater 111-1, inactive Waste 111-4, 111-5, 111-6, 
111-7 

Rocky Flats Underground Product Storage Tanks 
Toxics and Chemicals 111-3, Inactive Waste 111-9 

Rocky flats Pesticide Shed 
Toxics and Chemicals 111-1 
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Sandia National Laboratories, AI buquerque 

Title of Ranking Unit: 
Supporting Survey Findings: 

Sandia Albuquerque Radioactive Burial Grounds 
Active Waste 11-1 and 111-3 

Title of Ranking Unit: 

Supporting Survey Findings: 

Sandia Albuquerque SNL Underground Storage 
Tanks 
Toxics and Chemicals 111-2 

I 
I 

Title of Ranking Unit: 

Supporting Survey Findings: 

Sandia Albuquerque Potential Releases of PCBs 
from Transformers a t  SNL 
Toxics and Chemicals 111-1 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Sandia Albuquerque Orphaned Chemicals 
Toxics and Chemicals 11-1 

Sandia Albuquerque Toxic Discharge to Technical+ 
Area 1 Sewers 
Surface Water 11-1 and Groundwater 111-1 (portion) 

Sandia Albuquerque Inactive Solid Disposal Areas : .  

Inactive Sites 111-2 

Sandia Albuquerque Inactive Liquid Disposal Areas 
Inactive Sites 111-2 

Sandia AI buquerque Liquid Spills and Discharges 
Inactive Sites 111-3,111-6 

i 
b 
*I 
B 
8 '  

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Sandia Albuquerque Drum Storage a t  Tonopah 
Tonopah Active Waste 11-1 

Sandia Albuquerque Soil Contamination Areas a t  
Torlopah 
Tonopah Inactive Sites 111-1 (portion), and Tonopah 
Groundwater 111-1 (portion) 

I 
1 
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Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Sandia Albuquerque Septic Tank Discharges from 
Area 3 a t  Tonopah 
Tonopah Groundwater 111-1 (portion) 

Sand ia AI buquerq ue Radioactively Contaminated 
Soils a t  Tonopah 
Tonopah Inactive Sites 111-1 (po’rtion) 

Sandia AI buquerque lTRl Underground Storage 
Tanks 
Inactive Sites 111-5 

Sandia Albuquerque Potential Releases of PCBs 
from Transformers a t  ITRl 
Toxics and Chemicals 111-3 

Sandia AI buquerque Inactive ITRl Sewage Lagoon 
Inactive Sites 111-7 

Sandia Albuquerque ITRl Active Lagoons 
Groundwater 11-1 (portion) 

Sandia Albuquerque ITRl Hot Ponds 
Groundwater 11-1 (portion) 

Sandia Albuquerque ITRl Leaking Drums 
Toxics and Chemicals 11-2 
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Sandia National Laboratories, Livermore 

Title of Ranking Unit: 
Supporting Sunrey Findings: 

Sandia Livermore Diesel Fuel Tank Area 
Sandia Surface Water 111-1 and Sandia Inactive Sites 
111-1 

Title of Ranking Unit: 

Supporting Survey Findings: 

Sandia Livermore Former Fire Extinguisher Training 
Area 
Sandia Inactive Sites 111-5 
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Savannah River Plant 

1 
8 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Su p porti ng Su rvey Fi nd i ng s: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of.Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Tit le of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings’: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Tit!. of ?sa!<ing Unit:  

Supporting Survey findings: 

Savannah River Sanitary Sludge Lagoon . 
Active Waste 11-1 

Savannah River Depleted Uranium Storage 
Active Waste 111-1 

Savannah River New TNX Basin 
Surface Water 11-1 

Savannah River Sediments in Steel Creek Corridor 
Surface Water 11-3 

Savannah River 211 i and H Treatment Tank and 
Associated Piping 
Surface Water 11-2 

Savannah River Old TNX Basin 
Surface Water 111-1 

Savannah River M Area Settling Basin 
Groundwater Ill-1 

Savannah iiiver Active Seepage Basins 
Groundwater 11-?,111-1 

Savannah River Burial Grounds 
Groundwater 111-1 

Savannah River H Area Drainage Ditch 
Soil 111-1, Surface Water 111-5 

Sava n I? a i: H i ve r ,A t i  i rn a I Cc: m a  mi n a t  i o n 
Soil 111-2 
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Title of Ranking Unit: 
Supporting Survey Findings: 

Savannah River Savannah River Swamp 
Direct Radiation 111-1 

Title of Ranking Unit: 
Supporting Survey Findings: 

Savannah River Airborne Mercury Releases 
Air 111-3, Soil 111-3 

Title of Ranking Unit: 
Supporting Survey Findings: 

Savannah River Tritium Air Sources 
Air 111-1, and 111-2 

Title of Ranking Unit: 
Supporting Survey Findings: 

Savannah River Unplanned Releases of Tritiym 
Air 111-1,111-2, and Surface Water 111-6 

Title of Ranking Unit: Savannah River 1,1,1 -Trichloroethane Release from 
M Area 

Supporting Survey Findings: Air 111-6 

Title of Ranking Unit: Savannah River A and M Areas Nonradioactive Pits 
and Piles 

Supporting Survey Findings: Inactive Waste 111-2 

Title of Ranking Unit: 

Supporting Survey Findings: 

Savannah River D and TNX Areas .Nonradioactive 
Pits and Piles 
Inactive Waste 111-2 

Title of Ranking Unit: Savannah River C, F, H, and CS Areas Non- 
radioactive Pits and Piles 

Supporting Survey Findings: Inactive Waste 111-2 

Title of Ranking Unit: 

Supporting Survey Findings: 

Savannah River K, L, P, and R Areas Nonradioactive 
Pits and Piles 
Inactive Waste 111-2 

Title of Ranking Unit: 

Supporting Survey Findings: 

Savannah River A and M Areas Miscellaneous 
Radioactive Surface Contamination 
Inactive Waste ill-2 



Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: 

., ..' 

. Title of Ranking Unit: 
-.., 

Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Savannah River F and H Areas Miscellaneous 
Radioactive Surface Contamination 
inactive Waste 111-2 

Savannah River L and P Areas M 
Radioactive Surface Contamination 
inactive Waste 111-2 

scel Ian eous 

Savannah River A and M Areas L.iderground 
Storage Tanks 
Toxics and Chemicals 11-1 

Savannah River C, F, H, and CS Areas Underground 
Storage Tanks 
Toxics and Chemicals 11-1 

Savannah River D and TNX Areas Underground 
Storage Tanks 
Toxics and Chemicals 11.1 

Savannah River K, L, P, and R Areas Underground 
Storage Tanks 
Toxics and Chemicals 11-1 

Savannah River Tritium in Surface Water 
Suiface Water 111-6 
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I Y-12 Plant 

Y-12 Off-site Floodplain Contamination in East Fork 
Poplar Creek and Bear Creek 
Inactive Waste 111-14 

Title of Ranking Unit: 

Supporting Survey Findings: 

Y-12 Bear Creek Valley Waste Disposal Area 
Air 111-5, Surface Water 111-3, Groundwater 111-1, 

Inactive Waste 111-1 and 111-7 

Title of Ranking Unit: 
Supporting Survey Findings: 

I Y-12 Groundwater Contamination ii\ the Main Y-12 1 rtle of Ranking Unit: 
Plant Area 
Groundwater 111-3, Inactive Waste 111-5 Supporting Survey Findings: 

Y-12 Coal Ash Retention Pond/RogersQuarry 
Groundwater 111-4 (portion), Surface Water 111-4 

Y-12 Underground Storage Tanks for Waste 
Materials 
Active Waste 111-1 

c- =, 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 

Supporting Survey Findings: ’ 

Title of Ranking Unit: 
Supporting Survey Findings: 

Y-12 Chestnut Ridge Sediment Disposal Basin 
Groundwater 111-4 (portion) 

Y-12 Chestnut Ridge Security Pits 
Groundwater 111-4 (portion) 

Tit le of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Y-12 UNC Site 
Groundwater 111-4 

Y-12 Dust and Smoke Emissions 
Air 111-6, 111-8 

Title of Ranking Unit: 
Supporting Survey Findings: 

Tit le of Ranking Unit: 

Supporting Survey Findings: 

Y-12 Underground Storage Tanks for Non-Waste 
Toxic and Aazardous Substances 
Active Waste 111-1 (portion) 
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Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Title of Ranking Unit: 
Supporting Survey Findings: 

Y-12 Untreated Process Water Discharges 
Surface Water 111-2 

Y-12 Soil Contamination in the Main Plant Area 
Act ive Waste 11-1, Toxics and Chemicals 111-1, 

Inactive Waste 111-3 

Y-12 Leaking Drums a t  the Salvage Yard 
Active Waste 11-1, Toxics and Chemicals 111-1, 
Inactive Waste 111-3 

Y-12 Inadequate Containment of Spills and Leaks 
Toxics and Chemicals 111-2 

Y-12 Hydrogen Fluoride Emissions 
Air 111-3 

Y-12 On-site Mercury Contamination 
Soil 111-3, Surface Water 111-2, Groundwater 111-2, 
Inactive Waste 111-2 
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