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SITE EVALUATION REPORT FORMAT

1.0 INTRODUCTION

Site Evaluation Reports are prepared in accordance with Section 300.410 and 300.420 of the
National Contingency Plan (NCP). They are mandated by the Savannah River Site Federal
Facility Agreement (FFA), Section X, Site Evaluations. The [official FFA title (Bldg # or NBN
if no Bldg. # is specified ] is listed in Appendix G. 1, Areas To Be Investigated, of the FFA.

The purpose of this investigation was to obtain sufficient information concerning conditions
at (insert official FFA title) to assess the threat, if any, posed to human health and the
environment and to determine the need for additional action under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) or other appropriate
action. The scope of the investigation included a review of the files and historical data, site
visits, soil sampling (if applicable), interviews, a Radiological Control Survey, and [state
others as required to describe briefly what was done].

20 AREADESCRIPTION, OPERATIONAL HISTORY, AND WASTE
CHARACTERISTICS

2.1 Location

The Savannah River Site (SRS) occupies an area of approximately 300 square miles adjacent

to the Savannah River, principally in the Aiken and Barnwell Counties of South Carolina. The
Site is approximately 25 miles south of Aiken, SC. The Site Evaluation Area is located in the

(briefly state where the SEA is located within the SRS) of the SRS. Also, mention the distance
from the SEA to the nearest SRS boundary.

Give directions to the Site Evaluation Area (SEA); start at either SC Route 125 or SC 19,
whichever is closest. At entrances to SRS include some statement like “To travel on Road C
past the barricade (identify barricade #), visitors must have an SRS badge or be escorted.” If
the Site Evaluation Area lies within the *““fenced” portion of a facility (i.e. Reactors, F/H-Areas,
etc.) state that only government or other authorized vehicles are permitted to enter the

fenced portion of the facility and all private vehicles must park in the lot outside the facility.
Continue directions to the SEA upon reaching the perimeter fence. Include the general SRS
site map as Appendix A, showing the location of the SEA and a specific (detailed) SEA map as
Appendix B. The SEA should be noted on the map. Include the SRS coordinates of the
northeast comer or the center of the SEA and the longitude and latitude (in decimal degrees)
of the SEA.
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2.2 Area Description

Physically describe the SEA: (draw a picture with words) i.e.: mature pine trees with some
undergrowth of blackberry vines, grassy, etc. Does the SEA appear well-drained? What are

the physical boundaries -Road C-to north, unnamed stream to south, mixed trees to east...

etc. ? Include “historical’ picture and/or a recent color photograph(s) as Appendix C. (In
certain instances, photos may not be available due to security restrictions. If so, state this fact in
the Report).

Include location of Threatened and Endangered Species and/or sensitive habitats, if within 1/2
mile (otherwise make statement that no Threatened and Endangered Species/habitats are within
this area ,if that is the case). Include map, showing these habitats, if applicable, as Appendix D,
Figure D. 1. The SEA is located within the Watershed. Include map showing the location of the
SEA within the Watershed. Label as Appendix D, Figure D.2 or D. 1, if no T&E habitat map is
necessary.

Include location of the nearest RCRA/CERCLA unit and closest SEA (in two separate
paragraphs), particularly if up-or side-gradient of the SEA). Include a map of these units/areas
as Appendix E, Figures E. 1. (If not already shown in Appendix B). Describe the status of this
unit/area. List dates of approved reports and numbers, decisions by the EPA/SCDHEC,
recommended actions, and dates of decisions, etc.

Use the following for SEAS inside fenced areas: These SEAS have been identified with
alphanumeric codes. These identifiers are from the Savannah River Site Plan for Performing
Maintenance in Federal Facility Agreement Areas (O&M Plan) (U) (WSRC-RP-96-45)
(12/15/96). In that document, most Site Evaluation Areas located within the facility
perimeter fences or adjacent to that facility have been assigned a discrete number. These
identifiers help to ensure that these Site Evaluation Areas do not get overlooked while
assessments for adjacent areas are being conducted. (Identify these alphanumeric codes for
the adjacent SEAS). (Note: SEAS that are spill events may not be identified with an
alphanumeric code. The above paragraph may be eliminated if this is the case). For SEAs
that have numerous adjacent Site Evaluation Areas and RFI/RI units (i.e. F-Area, H-Area,
M-Area, etc.), state the number of SEAs/Units in the vicinity, and then list only the closest
one. The only exception to this would be f there were a SEA/Unit that was not the closest
but would have an impact. Appropriate data would be included for the mentioned
SEAs/Units only.

2.3  Operational History and Waste Characteristics

Describe the history of the SEA, as best we know it; what happened here, when did the SEA
open, when did it close? What was dumped/stored/spilled here? Include spill reports, if
available, as an appendix. If a spill report is not available then insert the following: The (insert
name of the SEA) occurred at or within (insert details), according to the SRS SID (Site
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Incident Databank) (See Appendix _). [NOTE: Information obtained in the SID is not for
public dissemination and has not been included in this Report]. On the Appendix cover sheet
insert the following statement: [NOTE: Information obtained in SID is not for public
dissemination and has not been included in this Report. The following pages show user
information and query instructions for the Databank].

[Do not be concerned that many of our past operations & waste practices would now be
considered illegal, or at best questionable. We will NOT be fined, chastised, etc. by the
regulators; the important point now is to try to discover what got dumped/spilled, and what are
we going to do about it or what we did].

3.0 SAMPLING/MONITORING DATA HISTORY

3.1  Sampling Data

[NOTE: Even when field sampling is not required, a Radiological Control Survey must be
performed, unless the SEA is inside a building or is located within a Rad area, or has routine
RCO surveys performed, as part of a facility. State this fact, inapplicable.]

A Radiological Control Survey of the Site Evaluation Area was conducted on (insert date) to
support the development of the Health and Safety Plan and to ensure the protection of workers
during the soil sampling activities. This survey consisted of measuring background radiation
levels, probing the surface for possible contamination, and collecting random soil samples (0-6
inches below the ground surface) for analysis in a radiological counting facility. If true, state: No
radiological contamination was found during this survey, and the SEA was designated as a
“Clean Area” on the RCO Survey sheet. (A copy of this Survey is not included within an
appendix). If contamination was found, discuss this, i.e. speciation, etc.) Include a map showing
the bounds of the radiological survey as Appendix F, Figure F. 1. Appendix F also presents the
results from a radiological screening for alpha and non-volatile beta for two sample locations
(Insert the sample identification numbers here) taken from within the Site Evaluation Area.
These screening operations were performed by the SRS Analytical Laboratories Group. If true,
state: The two samples were below the screening value of 50 pCi/g for non-volatile beta and
below the screening value of 20 pCi/g for gross alpha. [NOTE: for those SEAs that have been
designated as an archaeological/historical site use the following regarding the RCO survey: On
(insert date) a Radiological Control Survey was conducted to ensure that this area poses no
threat to the environment (See Appendix __, Figure _ ). This survey consisted of measuring
background radiation levels and probing the surface for possible contamination. Due to this area
being considered an archaeological/historical site and therefore should not be disturbed, no
random soil samples were taken as part of this survey. State if the area was designated as a
“Clean Area” or if contamination was found, discuss this, i.e. speciation, etc.

Next paragraph: Note when soil or other samples were collected; briefly describe analysis
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(TAL, TCL, rads., BTEX, etc.); number of samples; particularly depth of samples; describe
labeling of samples depths/letter designations, etc., discuss results, (mention by family i.e.
TALs, PCB ‘s, TCLS, etc., any hits above the detection/reporting limit but less than the
RBC’S and any hits above the RBC’S. This includes both man-made and natural substances
out of the ordinary). A table of any identified constituents above the EPA Region IlI
residential and/or industrial soil ingestion limits must be included as part of the text. Make
sure that the most recent EPA limits are used. At this time 5/99), EPA RBC limits dated April
12, 1999, are in effect. Should a constituent be above the residential and/or industrial RBCs,
then the constituent’s level may be compared with twice the mean for that same constituent
from the background locations and at the same depth interval. For any background samples
labeled with a *““u” qualifier, use the MDL in calculating the mean. Mention the SCDHEC
Bureau of Land and Waste Management levels for lead (400 ppm residential and 895 ppm
industrial). Compare any levels, above the EPA Region 11 RBCS, to twice the site specific
background limit for that particular constituent, as SCDHEC allows us to state that the
concentrations are below twice the background. Discuss quality control and any
discrepancies in the laboratory analyses Case Narratives. Also, note that these discrepancies
are detailed in Appendix G. Indicate the sampling results that were not used in the site
evaluation, and why, and whether this would impact the conclusions of the site evaluation.
Mention, however, that these samples were used as estimates in the site evaluation process.
If there are no discrepancies, state such. Include sample location map, Soil Sample Table,
Case Narrative, sample analysis results, chain-of-custody forms, field notes (if applicable),
as Appendix G. Note, that some Site Evaluation Areas do not require soil sampling. If this is
the case, then this paragraph regarding soil sampling will be eliminated. However, you must
justify why no sampling was necessary.

3.2 Monitoring History

If no monitoring has been done at the SEA, use this statement, “Since there is no history of
hazardous waste, hazardous constituents, or radiological materials being deposited at the (name
of the SEA), no monitoring has occurred or is required.” Mention nearest monitoring and
production wells and sampling history, if available. Check status of production wells. If
monitoring is taking or has taken place describe such and what was the purpose of this
monitoring.

40 GROUDNWATER PATHWAYS

4.1  Hydrogeological Setting

“The Savannah River Site (SRS) is located on the Upper Atlantic Coastal Plain, approximately
20 miles southeast of the Fall Line, which separates the Piedmont and Coastal Plain
Physiographic Provinces. The SRS is on the Aiken Plateau, a relatively flat area that

slopes southeast and is dissected by several tributaries of the Savannah River. The SRS is
underlain by a 700 to 1,200 foot-thick, seaward-thickening wedge of Coastal Plain sediment
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composed of unconsolidated sand, clayey sands, sandy clays, and less amounts of calcareous
sediment. These layers are underlain by dense crystalline igneous and metamorphic or

younger consolidated sediments of the Triassic Period. Within the Coastal Plain sediments,

the sandy strata are generally porous and permeable and may form aquifers.” A standard
cross-section of soils, with major streams noted, is presented in Appendix H, Figure

H. 1. (Appendix H is the drawing showing the standard cross-section of soils with major streams
at the SRS).

State the watershed that the SEA is located and reference the previous appendix, where the
location map can be found. Mention the elevation above mean sea level (msl) and the depth to
groundwater and predicted groundwater flow. Include groundwater information, if available.
Include location of the nearest monitoring well(s) (do not include all monitoring wells within a 4
mile radius) and nearest production/domestic well(s) (within a 4 mile radius of the SEA) and
distance from the SEA. State whether wells are side, down, or upgradient of the SEA. This is the
place to expand upon well monitoring results if appropriate. Have constituents of concern from
the SEA shown up in the well(s)? Could there be other units that also may impact that well.
Discuss such, if applicable. A map showing the SEA in relation to monitoring,
production/domestic wells (typically from the SRS EPD/EMS Well Inventory Book, ESH-EMS-
980590, July 1998) and appropriate well testing data should be included as Appendix I. Identify
potential seepage points to nearest surface waters. Include adjacent wetlands as groundwater
targets. If domestic water distribution system is present at the SEA, mention such. This will
usually be the case within Facility Areas (A, B, C, F, H, etc.)

Any other information regarding the particular soil type found at the SEA should be

included, if available; do not perform a special study to gather this information(Use the

“Soil Survey of the SRP Area, of Aiken, Barnwell, and Allendale Counties, SC, as published by
the USDA, SCS, June 1990). This information can also be placed in Section 5.1.

4.2 Groundwater Targets

These targets are defined as drinking water supply wells (domestic/production) within 4

miles of the SEA; is groundwater used for purposes other than drinking water (irrigation, food
preparation, etc. ?) Describe as appropriate; if the SEA does not impact any potential water
supply source, state where the nearest supply wells are and their relationship to the

SEA, i.e : up-gradient, down-gradient, side-gradient. Include information on drinking water
wells, if appropriate, i.e. sampling results, etc., also in Appendix I).

4.3 Groundwater Conclusions

What are your conclusions? Why? If there are no impacts on groundwater, state the
following: “There is no history of hazardous waste, hazardous constituents, or radioactive
materials being disposed at the (insert the SEA title). Considering the history, location, soil
sample results, the DOE believes that the Site Evaluation Area has not impacted the
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5.0 SURFACE WATER PATHWAY

5.1 Hydrologic Setting

Discuss surface water drainage, which direction, closest surface water(s) (wetlands are
considered surface waters) that maybe impacted by the SEA. Range of concern is 2 miles. If
appropriate, include area drainage/outfall maps as Appendix J. Identify probable point of entry
of surface water into stream, creek, wetlands, etc. If the area is located in a facility area, then
the report needs to include applicable NPDES maps, in Appendix J. State the watershed that the
SEA belongs to and reference back to the previous Appendix showing such. You can place
information regarding the soil type(s), present at the SEA, in a separate paragraph. Mention if
drainage gullies are present and ~ pending of water is noted after rainfall events.

5.2  Surface Water Targets

What targets exist within 2 miles of units? Targets here are fisheries, Threatened and
Endangered Species (Reference appropriate Appendix that contains the location map, if
applicable), wetlands (Use the National Wetlands Inventory Maps, as published by the USFWS,
1993, for wetland locations), intake(s) for drinking water, other human-related consumption (i.e.
farming, livestock, etc.), State that: ““No fishing is permitted within the SRS.”

5.3 Surface Water Conclusions

What are your conclusions? Why? If there are no impacts to surface waters, state the
following: “Due to the history, location, operational characteristics, the DOE believes that the
(Insert the SEA name) has not impacted the surface water or the Threatened and Endangered
Species Habitats (If applicable).

6.0 SOIL EXPOSURE AND AIR PATHWAYS

6.1 Physical Conditions

Briefly re-describe the physical description of the SEA, especially ground surface conditions.
Mention the nearest active/occupied facilities/buildings, etc. State that: “Long-term entry control
procedures for access to the SRS have made casual access to this SEA very difficult. ”

Research has shown that there is no prevailing wind at the SRS, which is typical of the lower
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midlands of South Carolina. This SEA is located approximately (Insert miles)-miles from the
nearest SRS boundary.

6.2  Soil and Air Targets

Soil/Air Targets via air pathways are defined as within 4 miles (radius)(Facilities, buildings,
residences, etc. ) and 1/2 mile for sensitive environments. Are there any targets? Mention
Threatened and Endangered Species Habitats, if applicable, and describe & analyze, as
appropriate.

6.3 Soil Exposure and Air Pathway Conclusions

What are your conclusions? Why? If there are no impacts due to soil exposure or air pathways,
state the following: “The DOE believes that limited personnel access to the Site Evaluation Area,
lack of prevailing winds, and a stable ground surface that impedes wind erosion/dusting, do not
present a threat to human health and/or the environment and to the Threatened and Endangered
Species Habitats (If applicable), due to soil exposure or air pathways from the (Insert the name
of the SEA).”

7.0 SUMMARY AND CONCLUSION

State the title of the Site Evaluation Area from Appendix G. 1 (with building No. or NBN) and
briefly describe any impacts to the environment and/or to human health from the Site
Evaluation Area. Briefly review the findings (sampling results, constituents present, and

levels above or versus residential/industrial RBC’s, twice site specific background levels,

etc.) State; “No radiological contamination was found during the Radiological Control Survey.”

(You MUST make a CLEAR Conclusion, and there are four possible conclusions:)

1) For Transfers of Site Evaluation Areas to Appendix C RCRA/CERCLA Units, include
justification (i.e. efficiency [combining units], benchmarks exceeded [e.g. RBCs)

Include the following: “Based on the information gathered for this report, past operational
history, and (describe environmental impacts), it is recommended that a more complete and
formal investigation of this Site Evaluation Area be undertaken. Therefore, it is recommended
that the (Title of SEA from Appendix G.1 with building No. or NBN) be further evaluated under
the RFI/RI Program and that this Site Evaluation Area be deleted from Appendix G. 1 and placed
on Appendix C (RCRA/CERCLA List) of the FFA.

2) If the SEA is recommended for inclusion in the D&D program (this must be
negotiated/approved by the DOE/SR prior to them reviewing this report), use the following
statement: “It is recommended that the (Title of the SEA from Appendix G. 1 with building No. or
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NBN) remain on Appendix G. 1, Areas To Be Investigated of the FFA and be evaluated after the
Decontamination and Decommissioning of the surrounding facilities.”

3) If a removal action is necessary (requires public involvement, costs less than $2 million and
less than 1 year to complete [this must be negotiated/approved by the DOE/SR prior to review of
the report]).

4) If a NFA designation is recommended, then the following statement is required: “In
accordance with 300.420(b)( 1)(i) of the NCP, (Title of the SEA from Appendix G. 1 with
building No. or NBN) poses no threat to human health or the environment. It is recommended
that (Insert the SEA Name) be removed from Appendix G. 1, (Areas to Be Investigated) and
placed on Appendix G.2, (Areas Determined to Require No Further Response Action) of the SRS
Federal Facility Agreement.”

Additional housekeeping may be required before an NFA is appropriate. In this situation, the
following should be added to the end of the above statement: “after housekeeping is completed at
the Site Evaluation Area.”

(General Note: Additional Appendices (i.e. copies of spill reports, etc.) may be needed and the
sequence of Appendices’ labeling may be adjusted to include for these additions.) Also, note that
all maps, pictures, drawings, etc. contained in the Appendices must be labeled with a title and
figure number, SER#, and Appendix label. Figure numbers should be used in references in body
of SER. For example, Figure F. 1, F. 2, etc. Refer to Appendix format sheets at the end of this
template.
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REFERENCES

(List all references, maps, reports, personal communications, etc. used in the SER and number in
sequence 1, 2, 3, 4, etc. Use the WSRC Style Guide for formatting the reference section of the
SER)
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APPENDIXA,B,C,D,E,F,G,H, I, J, etc
(Insert Title of Appendix in Caps., Font 12 and center)

(Note, the Appendix containing the soil analyses data will, most likely, be the largest Appendix,
and it must contain the following items: Soil Sampling Location Map, Soil Sampling Table, if
you feel such is necessary, as this is usually discussed in the text, Discussion of the Analyses
Data [QA/QC, etc.], Definition of Terms, Abbreviations, and Laboratory Codes, Data Summary
Screening Report, Case Narrative, and Chain-of-Custody Forms. The Data Screening Summary
Report will be in the computerized format previously set-up between the ERD and the EMS)
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Appendix SRNS-RP-XX-YYYY

This page shows the general header and footer format for an Appendix sheet layout. In some
cases, an Appendix may not be a figure, map, photo, etc. In this case, you do not need to enter a
title in the Footer, just a page #(s). For example, a Spill Report, etc.

Figure A.1 (Insert Title of Figure)
Page 1 of #
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RFI/RlI WORK PLAN FORMAT

Executive Summary
Table Of Contents
List Of Figures

List Of Tables

List Of Acronyms

1.0 INTRODUCTION

The purpose of the work plan is to present the following information: 1) the initial
evaluation of the existing unit data; 2) relevant background information; 3) the regulatory
framework for the unit investigation; 4) the evaluations and decisions made during the
scoping process; and 5) the scope and objectives of the planned RI/FS activities.

1.1  RFI/RI Work Plan Organization

Provides a description of the organization of the report.

1.2 Regulatory Background
1.2.1 RCRA Facility Investigation (RFI) Program

Provides a description of the regulatory background for the application of
RCRA 3004(u) at SRS and for unit specific issues.

1.2.2 CERCLA Remedial Investigation (RI) Program

Provides a description of the regulatory background for the application of
CERCLA at SRS and for unit specific issues.

1.2.3 Summary of Unit Description

Provides a brief, summary description of the unit history, characteristics,
and setting. Unit setting includes physical location, ecological setting,
geological setting, hydrological setting, demographics, and infrastructure
description.

2.0 PRELIMINARY UNIT EVALUATION

The purpose of this section is to provide the reader with a summary description of the
existing information available for the unit.

2.1 Introduction

Provides a brief introduction of preliminary unit evaluation topics.
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2.2 Unit Characteristics

2.3

2.4

2.5

2.6

2.7

2.8

Provides a discussion of the background information on the characteristics of the
waste unit such as unit-specific geologic and hydrogeologic properties, climatic
conditions, physical setting, waste composition (as appropriate), and history of
the unit.

Existing/Previous Investigations

Provides a discussion of the history, chronology, and results of previous
investigations.

Unit Evaluation Conclusions

Provides a discussion, based on the information from Sections 2.2 and 2.3, of
whether or not the unit and surrounding media have been impacted in a general
sense.

Operable Unit Strategy

Provides the preliminary anticipated operable unit strategy based on the current
understanding of the CSM utilizing process history and existing data. The
strategy will outline the entire RI/FS process for the operable unit.

Potential ARARs and TBC Criteria

Provides a preliminary list of the applicable or relevant and appropriate
requirements (legally binding laws and regulations) and “to-be-considered”
factors (criteria, guidance, and proposed standards) for the unit. These are to be
used to establish preliminary remediation objectives (e.g., cleanup goals) early in
the RCRA/CERCLA process.

Potential Corrective Measures Study/Feasibility Study Options

Provides a preliminary list of corrective measures and/or feasibility study options
that may be applicable to the unit.

2.7.1 Innovative Remedial Technologies

Provides a listing and a discussion of treatability study options that may
be considered for the unit.

Potential Early and/or Interim Remedial Actions

Provides a discussion and a preliminary list of early and/or interim remedial
actions that may be applied at the unit.
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3.0

2.8.1 Early Action Strategy

Provides the justification for selecting an early action for a portion or
entire operable unit. Includes the Early Action Strategy flowchart and
discussion of its utilization.

DATA QUALITY OBJECTIVES (DQO)

The purpose of this section is to provide a discussion of DQOs. DQOs are guantitative
and qualitative descriptions of the information required to achieve project goals. They
apply to all unit remediation activities including, but not limited to, scoping for potential
contamination, verifying contamination, characterizing the extent and concentration of
contamination, risk assessment, evaluation and design of alternative clean-up remedies,
and monitoring cleanup. The focus of the DQO development process is effective and
efficient planning for data collection. The DQO process is participatory, encouraging
input and consensus from all data users. The process is intended to encourage effective,
efficient thinking about key data planning issues, thus bringing increased understanding
and acceptance of project goals. The DQO process is a series of planning steps based on
the Scientific Method (see 3.1.2 to 3.1.8 below) and are detailed in EPA540-R-93-071,
“Data Quality Objectives Process for Superfund”. The DQO process provides a
systematic, flexible approach to decision-making. The steps are portrayed sequentially,
but the DQO process is iterative.

3.1 DQO Evaluation

3.1.1 Conceptual Site Model (CSM)

Presents the known and suspected sources of contamination, the types of
contaminants and potentially affected media, the known and potential
routes of migration, and the known or potential human and
environmental receptors. In addition to assisting in identifying locations
where sampling is, or is not (based on existing data) necessary, the CSM
also assists in the identification of potential remedial technologies.

3.1.1.1 Exposure/Physical Attributes of (CSM)

Provides an expanded discussion and/or details of the physical
and exposure attributes as presented in the CSM.

3.1.2 State the Problem

Provides a summary statement of the problem that will require new
environmental data, and identifies the resources to resolve the problem.

3.1.3 Identify the Decisions

Provides a discussion of the decisions that require new environmental
data to address the problem.
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3.1.4 Identify the Inputs to the Decisions

4.0

3.2

3.15

3.1.6

3.1.7

3.18

Provides a discussion of the information needed to support the decision,
and specifies which inputs require new environmental measurements.

Define the Boundaries of the Study

Provides a discussion of the spatial and temporal aspects of the problem
that the data must represent to support the decision.

Develop Decision Rules

Provide the logical statements that define the conditions that would cause
the decision maker to choose among alternative actions. These decision
rules encompass the entire RCRA/CERCLA process.

Specify the Limits on Decision Errors

Provides a discussion of the specifics for the decision maker’s acceptable
limits on decision errors, which are used to establish performance goals
for limiting uncertainty in the data.

Optimize Design for Obtaining Data

Provides a discussion of the most resource-effective sampling and
analysis design for generating the data that are expected to satisfy the
DQO process needs.

Summary of DQO Evaluation

Provides a summary discussion of the information developed in support of the
DQO process.

UNIT ASSESSMENT

4.1

4.2

Objectives

Provides a discussion of the unit characterization objectives as they address the
CSM and meet the DQO process needs.

Primary Source Characterization

Provides a discussion of the specific investigation activities to be implemented
and the analytical parameters to be obtained in order to characterize the primary
source(s) of contamination as depicted by the CSM and as required by DQO
process needs.
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5.0

6.0

7.0

8.0

4.3  Secondary Source Characterization

Provides a discussion of the specific investigation activities to be implemented
and the analytical parameters to be obtained to characterize the secondary
sources as depicted by the CSM and as required by DQO process needs.

4.4  Exposure Media Characterization

Provides a discussion of the specific investigation activities to be implemented
and the analytical parameters to be obtained to characterize the exposure media
impacted as depicted by the CSM and as required by DQO process needs.

45  Physical Characteristics

Provides a discussion of the specific investigation activities to be implemented
and the physical/analytical parameters to be obtained to provide the data needed
to accommodate the CSM and as required by DQO process needs. (The DQO
process will ensure feasibility and treatability study data needs are met.)

SCHEDULE

Provides an explanation of the implementation schedule.

SAFETY, HEALTH, AND EMERGENCY RESPONSE PLAN

Provides a statement informing the reader that a unit specific health and safety plan, in
accordance with 29 CFR 1910.120 and SRS health and safety requirements, will be
generated for the specific characterization activities detailed in the Unit Assessment
section.

QUALITY ASSURANCE/QUALITY CONTROL PLAN

Provides a reference to the existing quality assurance/quality control documents that are
in place and in use (e.g., WSRC 1Q).

DATA MANAGEMENT PLAN

Provides a reference to the existing data management documents that are in place and in
use (e.g., FFA Appendix J, Data Management Plan).

REFERENCES

Provides a list of references used for the preparation of the document.
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1.0

DATA USABILITY REPORT FORMAT

PROJECT SUMMARY

This report presents analytical data verification, validation and usability assessment results for

sampling at the (Sampling Event Name). The project generated (# of) regular field samples and

(# of) field duplicate samples, collected at (# of) locations, and (# of) trip blanks. The samples,

along with the requested analytical analyses, are listed in Table 1.

Table 1. Sample Identification (ID) Summary
. Sample | Sample Sample . Analysis
Station ID Sample ID Type Date Time Matrix Interval Requested
A-ASHPILE-01 A-ASHPILEQ049 REG 26-Aug-09 2:30 PM ASH 0-1ft ] 1,23,4,38,9 10,11
A-ASHPILE-01 A-ASHPILE0050 REG 26-Aug-09 | 2:40PM ASH 1-4ft]1,234,8,9 10,11
A-ASHPILE-01 A-ASHPILEQ051 REG 26-Aug-09 3:00 PM ASH 8-10ft | 1,2,3,4,809,10,11
A-ASHPILE-01 A-ASHPILE0052 REG 26-Aug-09 | 3:30 PM ASH 20-22ft | 1,2,3,4,8,9,10,11
A-ASHPILE-01 A-ASHPILEQ029 REG 26-Aug-09 3:40 PM SOIL 22-23ft | 1,2,3,4,8,9,10,11
A013-01 A013-00000008 REG 14-Jan-10 10:00 AM SOIL 0-1ft| 1,8 9% 11
A013-01 A013-00000009 REG 14-Jan-10 10:10 AM SOIL 1-4ft ] 1,8 9*% 11
A013-02 A013-00000006 REG 20-Jan-10 9:25 AM SOIL 0-1ft| 1,8 9% 11
A013-02 A013-00000007 REG 20-Jan-10 9:50 AM SOIL 1-4ft | 1,8 9*% 11
A013-03 A013-00000004 REG 20-Jan-10 11:40 AM SOIL 0-1ft| 1,8 9% 11
A013-03 A013-00000001 FD 20-Jan-10 11:40 AM SOIL 0-1ft| 1,8 9% 11
A013-03 A013-00000005 REG 20-Jan-10 12:00 PM SOIL 1-4ft | 1,8 9*% 11
A013-04 A013-00000002 REG 20-Jan-10 10:40 AM SOIL 0-1ft| 1,8 9% 11
A013-04 A013-00000003 REG 20-Jan-10 10:50 AM SOIL 1-4ft | 1,8 9*% 11
TRIP BLANK AOUTFALL00001 B 14-Jan-10 | 10:00 AM WATER 12
TRIP BLANK AOUTFALL00002 B 20-Jan-10 9:25 AM WATER 12
Analyses Requested
1. TAL Metals/TCL (VOC, SVOC, Pest, PCB) 7. Tritium
2. Alkalinity 8. GA/NVB
3. Sulfate 9. Alpha Spec (U, Th)
4. pH 10. Ra-226, Ra-228
5. TSS, TDS 11. Gamma PHA
6. Total Phosphates 12. TCL VOA

*Radiological speciation only performed on samples when Gross Alpha >/=20 pCi/g or Non-Volatile Beta >/=50 pCi/g.

The total of (# of) analytical records were produced consisting of (# of) regular sample records

and (# of) field quality control (QC) records as shown in Table 2.

Table 2. Total Number of Records
Number of Records Chemical Radiochemical Totals
Analytical 13625 3603 17228
Field QC 2182 415 2597
Totals 15807 4018 19825
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The verification process was conducted to review completeness of the sampling and analytical
requirements. Validation has been performed to assess compliance with methods, procedures,
and contracts and to assess a comparison with measurement performance criteria (MPC) in the
ER-SOP-033. A usability assessment will provide the data user with an assessment of whether
the process execution and resulting data meet project quality objectives in the Sampling and
Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP). These processes involve
examination of the SAP, electronic data files, the field data, analytical data, and laboratory
records. Computer programs are used to verify that samples were properly preserved and were
analyzed within the required holding time, that QC results were within specified acceptable
ranges, and that the appropriate detection limits were employed by the laboratories.
Additionally, manual reviews of field data and laboratory records are conducted to ensure the
quality of these items. Validation summaries for holding time, preservation, calibration, analyte
identification, and analyte quantitation can be found in subsections 3.1, Holding Times; 3.2,

Preservation; and 3.3, Calibration, Identification, and Quantitation.

The data were validated to determine if the records conform to the technical criteria associated
with definitive data per ER-SOP-033. Table 3 provides a brief validation summary for the
project. Review qualifiers are assigned by a data validator internal to SRS and external to the

analytical laboratory. Environmental records include regular sample and field duplicate records.

Table 3. Environmental Record Review Qualifier Summary
Detects Non-detects Rejected
#NULL - e . -

Method Code Qualifiers #J Qualifiers | # U Qualifiers | # UJ Qualifiers | # R Qualifiers Total
A-01-RMOD 209 29 63 0 0 301
EPA300.0 25 18 0 0 0 43
EPA365.4 30 5 0 0 0 35
EPA6010C 561 147 169 79 13 969
EPAG020A 690 163 93 0 0 946

Total 2468 737 15417 219 23 19078
% of Total 13% 4% 81% 1% 1% 100%
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20 ASSESSMENT OF PRECISION, ACCURACY, REPRESENTATIVENESS,
COMPARABILITY, and COMPLETENESS DATA QUALITY INDICATORS
(DQIs) AND MEASUREMENT PERFORMANCE CRITERIA (MPCs)

This section discusses the analytical data in terms of the following indicators of data quality:
precision, accuracy, representativeness, comparability, and completeness.  Precision is
determined from the field and laboratory duplicate analyses and indicates the consistency of field
and laboratory techniques. Accuracy is determined from the laboratory control samples (LCS),
matrix spikes (MS), and the results of the method, field, trip, and rinsate blanks; it indicates the
ability of the laboratory to generate correct results. Comparability expresses the confidence with
which data from different laboratories are considered to be equivalent. Completeness measures

the amount of data resulting from the data collection activity.
2.1 Precision

Precision is the degree to which a set of observations or measurements of the same property,
obtained under similar conditions, conform to themselves. Field duplicates measure the
repeatability of the sampling and analytical techniques, and laboratory duplicates measure the
ability of the laboratory to reproduce a result. Low precision can be caused by poor instrument
performance, poor operator technique, inconsistent application of method protocols, laboratory
environment, time between analyses, or by a difficult, heterogeneous sample matrix. Precision is
especially important when the action limit approaches the quantification limit. At least 5% of the
samples were collected in duplicate for this project. The laboratory performs duplicate analyses

on at least 5% of the samples received.

Precision is expressed in terms of the relative percent differences (RPD) as follows:

rPD = XY 100
X+Yy
3
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where X is the original sample result and y is the duplicate sample result. When one result of a
duplicate pair is below the MDL, the ssEQL is used for that result in the calculation. When both
results are below the MDL, the RPD is not calculated.

The RPD should be less than 20% for water samples and less than 35% for solid samples when
results are greater than the ssEQL. In the case where results are between the ssEQL and the
MDL, the RPD should be less than 100% for water samples and less than 200% for soil samples.
In the event analytical precision goals are not met, a determination of the usability of that

information is made through the environmental data assessment process.

[Input number] records were rejected due to precision issues. Details for this project can be
found in Sections 3.6, Laboratory Duplicate RPD; and 3.7, Field Duplicate RPD.

2.2 Accuracy

Accuracy is defined as the closeness of agreement between an observed value and an accepted
reference value. Accuracy is especially important when the concentration of concern approaches
the detection limit and/or the action limit. When the concentration is underestimated near the
detection limit, the analyte may be present but reported as not detected. When the concentration
is underestimated near the action limit, the analyte may be at a concentration that would require
remediation, but the remediation would not be performed. When the concentration is
overestimated near the detection limit, the analyte may not be present but reported as detected.
When the concentration is overestimated near the action limit, the analyte may not be at a
concentration that would require remediation, but the remediation would be performed. The
sample types used to evaluate accuracy are performance evaluation studies, laboratory control
samples (LCSs), surrogate spikes, matrix spikes (MSs), method blanks, trip blanks, and rinsate
blanks

LCSs monitor the performance of all steps in the analytical process, including sample
preparation, and are used to identify problems with the analytical procedure. LCSs are deionized

water that is spiked with the target analyte, digested, and analyzed with the regular samples. The
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LCS spiking solution is obtained from the EPA, a third-party supplier, or is prepared in the

laboratory using chemical from a different source than the calibration standards.

The LCS percent recovery is calculated as follows:

Blank spike concentration y
Spike concentration

100

% Recovery =

One hundred percent recovery is equivalent to 100% accuracy. Values less than 100% or greater
than 100% may indicate a sample matrix effect and a false reading. A periodic program of
sample spiking is required (e.g., one MS and one MS duplicate per 20 samples). In the event that
analytical accuracy goals are not met, a determination is made through the environmental data

assessment process relative to the usability of that information.

[Input number of records and identify constituents] were rejected because the matrix spike was
outside limits. Details for this project can be found in subsections 3.4, Trip Blanks; 3.5, Method

Blanks; 3.8, Matrix Spike Recovery; 3.9, LCS Recovery; and 3.10, Surrogate/Tracer Recovery.
2.3 Representativeness

Representativeness is a measure of the degree to which data accurately and precisely represent a
characteristic of a population, a parameter variation at a sampling point, a process condition, or
an environmental condition. The representativeness of samples collected is controlled by
adhering to the detailed descriptions of sampling procedures. The objective of this assessment is
to accurately represent the concentrations of target analytes or compounds. Representative
samples for this investigation will be required by implementing approved sampling and
analytical procedures that will generate data representative of the sampling point location and
will be maintained. Analytical methods are selected that will most accurately represent the true
concentration of the parameter of interest. The accumulation of QC procedures and information
(i.e., RPD values, blank QC concentrations, MS percent recoveries, etc.) employed for a given

analysis combine to exhibit the representativeness of the data generated.
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The goal for representative sample data will therefore be met by properly documenting field and
analytical protocols. In the event these procedures and methods are not able to be implemented,
the appropriate corrective action documentation should encompass the impact on the
representativeness of the information. When review of the data and documentation determines
the data to be non-representative, the information is qualified in its use or is not used by the

project.
[Example: All samples were collected and analyzed per established procedures.]
2.4  Comparability

Comparability is the degree to which different methods, data sets, and decisions agree or can be
represented as similar. The comparability of the data from the laboratories is based on the results
of the split samples and on confirmation that the laboratories used the same standardized
procedures for sample analysis, the same reporting unit, and obtained similar quantitation limits.
Comparability of the data produced for this investigation may be obtained by implementing the
identified protocols for sampling and analysis of samples. Implementation of traceable reference
materials such as laboratory standards, expression of results in standard concentration units, and
successful participation by the laboratories in external performance evaluation programs will
enable the information produced through this investigation to be compared with future data sets,
if required. For at least 5% of the sample locations, a split sample is collected and sent to the

designated QC laboratory.
[Example: No split samples were collected per the scoping summary.]
2.5  Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared with the amount that was expected to be obtained under correct, normal
circumstances. . The Quality Assurance (QA) completeness objective for RFI/RI projects is to
obtain valid field and laboratory analytical results for at least 90% of the samples collected
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during the project. This implies that completeness of sample collection (i.e., the number of
samples collected compared to the number of samples planned) must be virtually 100% to allow
for some loss of data during the laboratory analytical process. Accountability of samples

collected, from field to final disposal, must be 100%.

Completeness is a measure of the amount of data obtained from a measurement process that
achieves the project goals as compared to the amount of data planned to be obtained by the
project. Completeness is affected by unexpected conditions during the data collection process

that reduce the usable data achieved relative to the data planned.

When review of the data and documentation determines the data to be incomplete, the impact

relative to the project objective will be assessed and documented.

The following are measures of completeness:

Sample Collection:

Completeness = Number of Sample Points Sampled X 100
Number of Sample Points Planned

Field Measurement:

Completeness = Number of Valid Measurements Made X 100
Number of Measurements Planned

Laboratory Analysis:

Completeness = Number of Valid Data Points X 100
Number of Data Points Planned

The completeness numbers for this project are listed below:
Sample Collection Completeness  99%
Field Measurement Completeness 100%
Laboratory Analysis Completeness 99%
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3.0 VALIDATION FINDINGS
3.1  Holding Times

Table 4. Holding Time (HT) Review Qualifier Summary

Total # of # of Records . -
Method Code Records Qualified for HT Associated Samples Qualified

A-ASHPILE0021, A-ASHPILE0022, A-ASHPILE0023,
A-ASHPILE0033, A-ASHPILE0034, A-ASHPILE0035,
EPA300.0 43 15 A-ASHPILE0036, A-ASHPILE0037, A-ASHPILE0038,
A-ASHPILE0039, A-ASHPILE0040, A-ASHPILE0041,
A-ASHPILE0042, A-ASHPILE0043, A-ASHPILE0044

All holding times for the reported analyses were within the recommended limits. No

qualification was required. [Or add a statement on what was observed in the data.]

3.2 Preservation

Table 5. Preservation Review Qualifier Summary
Total # of # of R?COFdS . .
Method Code R Qualified for Associated Samples Qualified
ecords .
Preservation
A-01-RMOD 301 0
EPA300.0 43 0
EPA365.4 35 0
EPA6010C 969 0
EPAG6020A 946 0
EPA7470A 3 0
EPA7471B 84 0
EPA8081B 1723 0
EPA8081BSCNPDES 60 0
EPA8082A 609 0

All chemical and physical preservation for the reported analyses were properly applied. No

qualification was required. [Or add a statement on what was observed in the data].
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3.3  Calibration, Identification, and Quantitation
Table 6. Calibration (CAL), Identification (ID), and Quantitation Review Summary
# of Records
Total # of Qualified for . -
Method Code Records CAL. ID and Associated Samples Qualified
Quantitation
ACPRB00000001, ACPRB00000002, ACPRB00000003,
ACPRB00000004, ACPRB00000005, ACPRB00000006,
ACPRB00000007, ACPRB00000008, ACPRB00000009,
ACPRB00000010, ACPRB00000011, ACPRB00000012,
EPAGO10C 969 142 ACPRB00000013, ACPRB00000014, ACPRB00000015,
ACPRB00000016, ACPRB00000017, ACPRB00000018,
ACPRB00000019, ACPRB00000020, ACPRB00000021,
ACPRB00000022, ACPRB00000029, ACPRB00000030,

All calibration, identification and quantitation criteria for the reported analyses were within the
recommended limits. No qualification was required. [Or add a statement on what was observed
in the data].

3.4  Trip Blanks
Table 7. Trip Blank (TB) Review Qualifier Summary
Total # of TB # of TB Records . -
Method Code Records Qualified Associated Samples Qualified
EPA8260B 618 5 A013-00000009

All trip blanks for the reported analyses were within the recommended limits. No qualification
was required. [Or add a statement on what was observed in the data.]

35 Method Blanks
Table 8. Method Blank (MB) Review Qualifier Summary
Total # of # of MB Records . .
Method Code MB Records Qualified Associated Samples Qualified
A-ASHPILE0017, A-ASHPILE0028, A-ASHPILE0029,
A-01-RMOD 36 22 A-ASHPILE0032, A-ASHPILE0039, A-ASHPILE0040

All method blanks for the reported analyses were within the recommended limits. No
qualification was required. [Or add a statement on what was observed in the data.]
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3.6  Laboratory Duplicate RPD

Table 9. Laboratory Duplicate Qualifier Summary
Total # of # of Duplicate
Method Code Duplicate plicare Associated Samples Qualified
Records Qualified
Records
A-01-RMOD 33 3 A-ASHPILE0018, A-ASHPILE0021, A-ASHPILE0022

All laboratory duplicates for the reported analyses were within the recommended limits. No

qualification was required. [Or add a statement on what was observed in the data.]

3.7  Field Duplicate RPD

Table 10. Field Duplicate Qualifier Summary
Total # of
Field # of Duplicate . .
Method Code Duplicate Records Qualified Associated Samples Qualified
Records
EPA300.0 4 1 A-ASHPILE0027, A-ASHPILE0054

All field duplicates for the reported analyses were within the recommended limits. No
qualification was required. [Or add a statement on what was observed in the data.]

3.8 Matrix Spike Recovery

Table 11. Matrix Spike (MS) Recovery Qualifier Summary
Total # of
Method Code MS/MSD f# of MS/MS.D. Associated Samples Qualified
Records Qualified
Records
EPA365.4 12 4 ACPRB00000033, ACPRB00000037

All matrix spike recovery for the reported analyses were within the recommended limits. No

qualification was required. [Or add a statement on what was observed in the data.]
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3.9 LCS Recovery

Table 12. LCS Qualifier Summary

Total # of # of LCS Records . e
Method Code LCS Records Qualified Associated Samples Qualified
EPA903.0MOD 5 1 A-ASHPILE0037, A-ASHPILE0041

All LCS recovery criteria for the reported analyses were within the recommended limits. No
qualification was required. [Or add a statement on what was observed in the data.]

3.10 Surrogate/Tracer Recovery

Table 13. Surrogate/Tracer Recovery Qualifier Summary
Total # of # of
Surrogate/ . -
Method Code Tracer Surrogate/Tracer Associated Samples Qualified
Records Qualified
Records
EPA903.0MOD 43 3 A-ASHPILE0011, A-ASHPILE0033, A-ASHPILE0041

All surrogate/tracer recovery criteria for the reported analyses were within the recommended

limits. No qualification was required. [Or add a statement on what was observed in the data.]

4.0 DATA USABILITY

[Include a statement that indicates whether the data meets DQOs for the applicable project (Ex:
The analytical data from this project are considered usable for purposes outlined in the A-Area

Waste Units Scoping Summary.)]

[Include a statement of data limitations. (Ex: Two hundred and thirty-seven environmental
sample records (1% of total) were rejected. The rejected data should not be used. A significant
number of europium-155 (54%) and tin-126 (97%) records were rejected and these analytes
should be evaluated for additional actions. The qualifier *“J” indicates that the analyte was
detected but the result is approximate.)] Qualification details are found in Section 3.0,
Validation Findings.
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RFI/RI/BRA Format

EXECUTIVE SUMMARY

The purpose of the Executive Summary is to provide the results in a very concise
overview manner for the reader who does not wish to be weighed down by the details of
the analyses. The Executive Summary will support the key decisions agreed to by the
Core Team during the development of the RI/BRA report, and will prepare the Core
Team for validating key conclusions. The Executive Summary will be consistent with the
RI/BRA scoping summary.

The following sections should be summarized in the Executive Summary:
Background
RFI / RI Investigation (Conceptual Site Model)
Nature and Extent
Fate and Transport

Risk Assessment
RGOs

TABLE OF CONTENTS
LIST OF FIGURES
LIST OF TABLES

LIST OF APPENDICES

LIST OF ACRONYMS

GENERAL NOTE: When a protocol is used, refer to it by title, revision number, and date. Figures and
Tables are to be grouped together and placed at the back of each chapter, unless otherwise noted.
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CHAPTER 1. INTRODUCTION

The purpose of following sections is to provide the reader with a discussion of the
purpose and layout of the document and to provide the reader with basic information
about the unit.

1.1  Report Organization
Provides a description of the report organization for the reader.

1.2 Regulatory Background

1.2.1 RCRA Facility Investigation Program
Provides a description of the RCRA status of the unit, if applicable. This
section is not needed for a CERCLA only unit.

1.2.2 CERCLA Remedial Investigation Program
Provides a description of the CERCLA status of the unit.

1.2.3 Natural Resource Injury Evaluation
This section provides a discussion of potential natural resource injuries
that are suspected or known. The potential injuries are documented by
completion of the Natural Resource Injury Checklist. Natural resource
injury evaluations are based on the SRS Natural Resource Trustee
Responsibilities list of trust resources.

Each of the following should be discussed, as appropriate:
Surface water resources
Groundwater resources
Air resources
Geological resources
Biological resources

1.3 Unit Description
Provides a description of the unit history, location, and setting. This information
is available from the workplan and updated, as necessary. Appropriate maps
showing the unit will be included.

1.4  RFI/RI/BRA Protocol Implementation
Discusses the fact that the document was prepared according to a set of agreed
upon protocols and refers the reader to the appendix containing the list of
protocols used.
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CHAPTER 2. CONCEPTUAL SITE MODEL AND STUDY AREA
INVESTIGATION

The purpose of following sections is to provide the reader with a discussion of the
conceptual site model (CSM) for the unit. This includes a discussion of the known and
suspected sources of contamination, identification of those sources, the types of
contaminants and potentially affected media, the known and potential routes of
migration, and the known or potential human and ecological receptors. The CSM and
unit investigation will be consistent with the key decisions agreed to by the Core Team at
the Post Characterization RI/BRA Scoping Meeting prior to the implementation of
RFI/RI/BRA protocols.

2.1  Conceptual Site Model

Provides a discussion of the waste unit as represented by the CSM. Specifically
identifies all sources, exposure routes, and media applicable to the exposure unit.

2.1.1 Primary Sources of Contamination

2.1.2 Primary Sources Environmental Release Mechanisms
2.1.3 Secondary Sources of Contamination

2.1.4 Secondary Sources Environmental Release Mechanisms
2.1.5 Exposure Media

2.1.6 Exposure Routes

2.1.7 Receptors (Human and Ecological)

2.2 Investigation Objectives

Provides a discussion of the objectives of the investigation as it is addressed by
the CSM. This will include a summary of the objectives identified through the use
of the DQO process evaluations as detailed in the workplan. Based on the results
of the investigation, a revised CSM may be presented.

2.3 Unit Assessment Investigation

Provides a detailed description of the unit-specific assessment investigation
activities. The following subsections will include information about the number of
samples and the type of sampling and analysis conducted to characterize CSM
sources and exposure media. The information in the subsections will also
describe unit assessment activities per appropriate exposure units.

2.3.1 Background Investigation
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2.3.2

2.3.3

234

2.35

2.3.6

Provides a discussion of the unit-specific background investigation
activities that were conducted in order to establish baseline
concentrations for the evaluation of unit contaminant information.
Information and data from the background investigation will be presented,
as needed, by specific exposure groups to accommodate the CSM and the
DQO process.

Primary Source Investigation

Provides a discussion of the unit-specific investigation activities
conducted in order to characterize the primary source(s) of contamination
as identified by the CSM and the DQO process.

Secondary Source Investigation

Provides a discussion of the unit-specific investigation activities
conducted in order to characterize the secondary source(s) of
contamination as identified by the CSM and the DQO process.

Exposure Media Investigations

Provides a discussion of the specific investigation activities conducted in
order to characterize exposure media as identified by the CSM and the
DQO process. This section will include, as appropriate, a discussion of
all potentially contaminated exposure media, including soil, groundwater,
surface water, sediments, biota, and air. It will not duplicate any
discussions presented in the source investigation sections.

Physical Characteristics Investigation

Provides a discussion of the specific investigation activities conducted in
order to obtain physical (geotechnical) parameters that were used to
accommodate the physical data needs of the CSM.

Receptors (Human and Ecological)

Provides a discussion of the specific investigation activities conducted and

reasoning applied in order to determine the receptors that were selected
to be used in the CSM.
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CHAPTER 3. PHYSICAL CHARACTERIZATION OF STUDY
AREA

The purpose of the following sections is to provide the reader with a discussion of
the physical attributes of the waste unit as well as a discussion relating the unit to the
regional physical framework. Historical data and the data results from the unit
assessment activities to ascertain physical characteristics investigation activities are
presented in the appropriate subsection for which the activity was conducted. For
example, geologic data gathered via cone penetrometer technology and/or coring
operations will be utilized to augment the Unit Specific Geology subsection.

3.1 Surface Features

Provides a description of the setting of the waste unit with respect to surface
features (e.g., topography).

3.2 Meteorology

Provides a description of the typical weather conditions for the waste unit. A
reference to existing sources that summarize SRS weather conditions can be used
instead of a detailed discussion.

3.3  Surface Water Hydrology

Provides a description of the surface water hydrologic characteristics for the
waste unit including wetlands, streams, etc. This section is to include a figure
depicting the waste unit in its respective integrator/watershed operable unit along
with any other waste units identified in the watershed. All of the known
groundwater plumes within the study area will be included on the map.

3.4  Unit Soils
Provides a description of the soil characteristics associated with the waste unit
that has been investigated.
3.5  Geology
3.5.1 Regional Geology
Provides a reference to the workplan (or appropriate Administrative
Record source) for regional geology description, unless revised based on

investigation.

3.5.2 Unit-Specific Geology
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3.6

3.7

Provides a brief description of the unit-specific geology. This section is to
include historical data as well as data obtained during investigation.

Hydrogeology

3.6.1

3.6.2

Regional Hydrogeology

Provides a reference to the workplan (or appropriate Administrative
Record source) for regional hydrogeology description, unless revised
based on investigation.

Unit-Specific Hydrogeology

Provides a description of the unit-specific hydrogeology. This section is to
include historical data as well as data obtained during investigation.

Demography and Land Use

3.7.1

3.7.2

Demographics

Provides a reference to an appropriate source of information in the
Administrative Record or a discussion of the appropriate data.

Land Use

Provides a description of the proposed/accepted land use for the area
occupied by the waste unit. Include figures as needed.
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CHAPTER 4. NATURE AND EXTENT OF CONTAMINATION

The purpose of the following sections is to provide the reader with a discussion of the
results of the unit investigation. This is best achieved using tables, illustrations, and
interpretive discussion of the type and extent of contamination for all environmental
media that are present as a result of the operable unit. Both the horizontal and vertical
extent of contamination are to be discussed.

Based on professional judgment, prepare planar maps, cross-sectional plots, or other
illustrations for each USC in each exposure group, which will be useful in illustrating the
nature and extent of contamination at the unit. It is expected that data for all preliminary
COCs will be interpreted. In addition to plotting and/or tabulating contaminant data,
other data will also be provided (i.e., non-detects, not analyzed, less than detection limit,
etc.).

Contouring of concentration isopleths will be provided when appropriate. The inability
to contour will also be explained (e.g., constituent ubiquitous throughout the unit, lack of
data, etc.). The nature and extent of contamination summary and conclusions will
provide the method of managing uncertainty where interpretation is not possible based
on inadequate data quality or quantity. The conclusions of the nature and extent
evaluation will be consistent with the key decisions agreed to by the Core Team at the
Post Characterization RI/BRA Scoping Meeting.

4.1  Overview of Sampling and Analysis Plan

This section provides an overview of the sampling and analysis plan, which was
executed, for the unit.

4.2 Unit-Source Data Presentation

Provides a presentation and interpretation of the data collected during the
investigation along with appropriate process history and existing data in order to
depict the nature and extent of contamination for the media at the waste unit.

At a minimum, all preliminary COCs will be illustrated in a planar and vertical
manner. Based on best professional judgment, other constituents/parameters that
will aid in the interpretation of the operable unit in terms of the CSM will also be
illustrated, as needed.
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4.3

4.4

4.5

Follow Unit-Source Data Processing Protocol, latest revision.

Primary Source(s)
Secondary Source(s) / Exposure Media

Soils (0 to 1 ft)

Soils (0 to 4 ft) [if applicable]

Soils (0 to X ft) [where X represents the deepest level in the vadose zone
which was investigated]

Sediments (if applicable)

Surface Water (if applicable)

Aquifer(s) (if applicable)

Biota (if applicable)

Unit-Background Data Presentation

Provides a presentation and interpretation of the data collected during the
investigation along with appropriate process history and existing data in order to
depict background concentrations in the media at the waste unit. Presentation
(e.g., maps and cross-sections) of unit-background data may best be provided
along with unit-source data. . Follow Unit-Background Data Processing
Protocol, latest revision.

Soils (0 to 1 ft)

Soils (0 to 4 ft) [if applicable]

Soils (0 to X ft) [where X represents the deepest level in the vadose zone
which was investigated]

Sediments (if applicable)

Surface Water (if applicable)

Aquifer(s) (if applicable)

Biota (if applicable)

Unit-Specific Constituents (USC) Determination

Provides documentation of the determination of USCs. Follow USCs Protocol,
latest revision.

Preliminary Applicable or Relevant and Appropriate Requirements (ARAR)

COCs
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4.6

4.7

4.8

Provides documentation of the constituents that exceed ARARs. ARAR COCs
Protocol, latest revision for preliminary ARAR COC determination.

Nature and Extent of COCs

Provides a discussion of the nature and extent of contamination limited to those
USCs that are identified as COCs in the chapters of the document that address
ARARs, fate and transport, and human health and ecological risk assessments.

Principal Threat Source Material (PTSM) Evaluation

Provides a discussion of the operable unit source(s) that may pose a threat to
human health or the environment if left unaddressed.

4.7.1 PTSM Description

Provides a definition of PTSM and low level threat source material (LLTSM) and
explains the criteria used to identify potential source material as PTSM or
LLTSM. Also includes a discussion of the future land use for the operable unit.
4.7.2 PTSM Evaluation Process

Provides a discussion of the process used to evaluate the operable unit for
determination of PTSM and a discussion of the data evaluated. Tables are
provided for the toxicity and mobility evaluations.

4.7.2.1 PTSM Toxicity Aspect

Provides a discussion of the toxicity screen used to evaluate the operable unit for
PTSM. Includes a discussion of the constituents that exceed the toxicity threshold.

4.7.2.2 PTSM Mobility Aspect

Provides a discussion of the contaminant migration analysis to determine if the
media evaluated meet the mobility criteria for PTSM.

Nature and Extent Uncertainty Analysis

Provides a discussion focusing on the uncertainty associated with the nature and
extent of contamination and includes a recommendation of how to manage this
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uncertainty. The adequacy of the operable unit-specific data set's quality and
quantity will be evaluated. Contamination detected in method blanks, analytical
interference, counting error, sample acquisition anomalies, measurement
anomalies, etc., if significant and appropriate will be discussed and the
ramifications upon the data provided.
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CHAPTER 5. SCREENING AND EXPOSURE POINT
CONCENTRATIONS

The purpose of the following sections is to provide the reader with a tabular list of the
screening and exposure point concentrations (EPC) for contaminants at the unit. This
information will be used in the technical analyses (fate & transport, human health risk,
ecological risk) performed in the following chapters. Note that some screening (for
USCs and ARAR COPCs) has already been performed and discussed in the previous
chapter. Selected exposure groups and receptors will be consistent with the key decisions
agreed to by the Core Team at the Post Characterization RI/BRA Scoping Meeting.

5.1 Unit-Source Exposure Group Exposure Point Concentrations

Tabular presentation of the needed information. Follow Unit-Source Data
Processing Protocol, latest revision.

5.2  Unit-Background Exposure Group Exposure Point Concentrations

Tabular presentation of the needed information. Follow Unit-Background Data
Processing, latest revision.

5.3  Uncertainty Discussion

Provides a discussion focusing on uncertainty associated with the determination
of the exposure point concentration.
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CHAPTER 6. CONTAMINANT FATE AND TRANSPORT

The purpose of this chapter is to provide the reader with a discussion of the expected fate
of the unit contaminants in the soil and groundwater. The analysis of the contaminant
migration through the soil to groundwater is described in detail within this chapter with
the end result being a list of preliminary contaminant migration constituents of concern
(CMCOCs). For groundwater contaminants that have exceeded the MCLs and for which
groundwater modeling has been determined to be appropriate a summary discussion of
the groundwater modeling is provided in this Chapter. A separate appendix documenting
the details of the groundwater modeling will be provided. Results of the contaminant fate
and transport analysis and final CMCOCs will be discussed with the Core Team at the
Problem ID Scoping Meeting.

6.0

6.1

Introduction

This section describes the types of contaminant migration analyses and the
rationale for providing those analyses. For example the soil USCs identified in
Chapter 4 are analyzed using the contaminant migration analysis protocols for
their potential to pose a threat to groundwater contamination in the future.
Documentation of this analysis is provided in this Chapter. Constituents that
were shown in Chapter 4 to constitute a discernable plume at concentrations
above the MCL are considered for groundwater modeling. A summarization of
the groundwater modeling is provided in this chapter, while the detailed
documentation of the modeling effort is provided in an appendix to the
RFI/RI/BRA.

Physical and Chemical Properties of Contaminants

The USCs and groundwater contaminants exceeding MCLs shall be identified by
the general contaminant class (e.g. metals, VOCs, radionuclides, etc.). Provide
the justification for including or not including groundwater constituents that
exceed an MCL in the groundwater modeling. Physical and chemical properties
that control the behavior of the appropriate contaminant classes in the
environment shall be discussed. This will include a narrative discussion of the
general mobility of the contaminant class within the environment as well as the
pertinent physical constants affecting contaminant transport such as Ky, Kow,
TOC, Kgs, half-lives, solubility, density, vapor pressure, Henry’s Law and
constants.
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6.2  Fate and Transport of Soil USCs
6.2.1 Vadose Zone Conceptual Site Model

Provides a discussion of the potential sources of contamination, migration
pathways, release mechanisms, and receptor locations. Significant findings of the
RI1 that would affect migration of contaminants (e.g. the presence of NAPLS)
should be discussed. In addition, a discussion of the generic factors affecting
contaminant migration should be included. The logic of analyzing the
contamination migration potential using either combined units or individual units
will be presented.

6.2.2 Soil Leachability Screening
In this section the contaminant migration constituents of potential concern

(CM COPCs) are determined using the computer spreadsheet,
VZCOMML. Follow CM COPCs Protocol, latest revision.

6.2.3 Modeling (If used for analysis in the report)
Provides a discussion of the modeling used to derive the Tier 2 CM
COPCs (using VZCOMML) and the detailed unit-specific fate and
transport model(s) for the vadose zone to be developed for any resulting
CM COPCs.
6.2.3.1 Model Input Data and Assumptions
Provides a discussion of the rationale for the selection of Kgs, exposure
pathways, geotechnical parameters, and other assumptions and the
model’s sensitivity to them.
6.2.3.2 Model Application
Provides a discussion of the methods utilized in the unit-specific model.

6.2.3.3 Model Results

Provides a discussion of the results of the unit-specific modeling.

6.2.4 ldentification of Preliminary Contaminant Migration COCs



Regulatory Document Handbook Manual: ERD-AG-003
RFI/RI/BRA Format F.3

Revision: 4
Date: 12/4/00
Page 14 of 49

6.2.5

In this section, the preliminary contaminant migration constituents of
concern (CM COCs) are determined based on the results obtained from
the modeling. Apply the CM COCs Protocol, latest revision in order to
determine which constituents are to be identified.

Soil Contaminant Migration Analysis Uncertainty Discussion

Provides a discussion of the uncertainty inherently associated with the
contaminant migration analysis.

6.3  Fate and Transport of Groundwater Contaminants

Information provided in this section is supplied by the executive summary of the
corresponding groundwater modeling report.

6.3.1

6.3.2

6.3.3

Hydrogeologic Conceptual Model

The Hydrogeologic Conceptual Model (HCM) is a simplified presentation
of the groundwater flow system used to simplify the field problem. This
section includes summary information regarding descriptions of the
geologic setting, hydrostratigraphic units, hydraulic parameters, and
system boundaries such as external boundaries, wells, and sources/sinks.
Also, a description of the source and geometry of contaminant plumes is
included. A figure of the HCM is required for Chapter 6.

Summary of Flow Modeling

In this section, the major assumptions, input parameters, and result that
were used in the flow model are discussed. Also, a brief description of the
data points used for calibration targets and the results of, the overall
calibration are included. A comparison of the calculated head
distribution with head distribution figures presented in earlier chapters of
the RFI/RI/BRA (most likely Chapter 3) shall be made with any
discrepancies explained. A figure(s) of predicted hydraulic head for each
aquifer unit modeled will be presented with Chapter 6 figures.

Summary of Particle Tracking (if applicable)

Describe the rationale for performing particle tracking (e.g. to evaluate
potential monitoring well placement, to evaluate potential source terms,
etc.) . Provide a summary of the seed locations and results from forward
and backward particle tracking in this section.
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6.3.4. Summary of Contaminant Transport Modeling (if applicable)

6.3.5

Identify the model used to estimate contaminant transport. Include a
summary of the transport mechanisms modeled (e.g. advection, dispersion,
biodegradation, decay, etc.). List the significant assumptions used in for
the modeling, discuss model calibration, and summarize the conclusions
in the report. Figures depicting the hydrogeologic conceptual model,
predicted hydraulic head(for each aquifer zone), and the contaminant
plume configuration will be included for appropriate time intervals.

Uncertainty Discussion

Provide a discussion of uncertainty resulting from the deviation between
model predictions due to incomplete knowledge about head distribution,
aquifer parameters, source term conditions, and hydrologic stresses. The
categories (sources) of uncertainty that should be discussed include:

1) Conceptual uncertainty — unsure of the processes occurring

2) Model uncertainty - using a simplified representation of reality
3) Parameter uncertainty — unsure of parameter values used in the
model (assessed during calibration sensitivity analysis)

In addition, the significance of the uncertainty should be explained with
respect to the remedial action objectives of the OU.
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CHAPTER 7. HUMAN HEALTH BASELINE RISK ASSESSMENT

The purpose of this chapter is to provide documentation of the analysis of the potential
for adverse human health effects associated with exposure to contaminants likely to be
present at the unit. Baseline human health risks are those risks to human health that can
be anticipated to be present in the absence of any remedial efforts or institutional
controls for the unit. Exposure groups and receptors evaluated will be consistent with the
key decisions agreed to by the Core Team at the Post Characterization Scoping Meeting
prior to the implementation of RFI/RI/BRA protocols. Results of the risk assessment will
be presented to the Core Team at the Problem ID Scoping Meeting

For the detailed human health risk assessment format, refer to the Environmental
Restoration Division Regulatory Handbook, Manual ERD-AG-003, Part I,
RCRA/CERCLA Document Format, F-16 Human Health Risk Assessment Template.

7.1  Description of the Human Health Risk Assessment Process
7.1.1 Overview

Provides a brief explanation of the purpose of the BRA and discusses the

organization of the human health BRA chapter. Provides an introductory
discussion of the fundamental concepts pertinent to the human health risk
assessment process.

7.1.2 Receptors and Exposure Scenarios

Identifies the receptors and exposure scenarios, which will be evaluated in
the assessment. The risk assessment evaluates both known and
hypothetical land uses. At a minimum, includes the following based on the
Human Health Receptors and Scenarios Protocol, latest revision:

e Known On-Unit SRS Worker
e Hypothetical On-Unit Industrial Worker
e Hypothetical On-Unit Resident (Adult/Child)

Exposure Parameters for these scenarios are based on Human
Health Exposure Parameters Protocols, latest revisions.

7.1.3 Exposure Routes
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7.14

Identifies the exposure routes which are applicable and includes the
following:

Ingestion (of soil, water, etc.)

Inhalation (of particles and vapors)

Dermal exposure

External Radiation

These are discussed in detail in the Human Health Receptors and
Scenarios Protocol, latest revision.

Exposure Groups

Provides a discussion of how the data will be grouped and used. In the
risk assessment, consideration will be given to a variety of
receptor/media/route combinations. Exposure groups (EGs) will be
identified, which will be used to represent exposure, point concentrations
in the risk assessment. It is important to note that EGs are developed for
each unit under investigation and are tailored to the needs of the risk
assessment for that unit. Additional EGs may be developed, as needed. If
an overall exposure unit is to be evaluated, then this section should also
include a discussion on the combined data groups.

The following are based on the Development of Exposure Groups
Protocol, latest revision. For human health risk assessment purposes,
typical exposure groups are the following:

Unit-Source
e Soil from 0 to 1 foot, over the area of the unit.
e Soil from 0 to 4 feet, over the area of the unit (if appropriate).
e Groundwater in a designated aquifer system (may be in the
highly concentrated area of the plume, if appropriate).
e Surface Water in a nearby water system.
e Sediments / soils in nearby drainage areas.

Unit-Background
e Soil from 0 to 1 foot
e Soil from 0 to 4 feet (if appropriate)
e Soil from 0 to X feet, where X represents the depth of the
vadose zone investigated.
e Groundwater in a designated aquifer system.
e Surface Water in a nearby water system.
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7.2

e Sediments/ soils in nearby drainage areas.

7.1.5 Exposure Pathways

Provides a review of the unit CSM and discusses the application for risk
assessment. This section includes a discussion of exposure pathways.
Based on the Exposure Pathways Protocol, latest revision, an exposure
pathway describes the course a contaminant takes from its origin at the
source to the exposed individual. It consists of five elements, as follows:

source (landfill, spill, etc.);

exposure media (groundwater, air, etc.);

exposure point (drinking water well, shower, etc.);

exposure route (ingestion, inhalation, dermal absorption,
etc.); and

receptor (resident, worker, etc.).

Human Health Constituents of Potential Concern
In this section, HH COPCs are selected using the established protocol

7.2.1 COPC Selection Process Description

Provides a discussion of how the human health constituents of potential
concern (HH COPC) for the unit are identified for each exposure group
and how the COPC process is conducted. This is based on the Human
Health Constituents of Potential Concern Protocol, latest revision.

7.2.2 COPC Screening Results for Unit-Source Data

Refers to the results in the tables containing the HH COPC screening
process.

7.2.3 COPC Screening Results for Unit-Background Data

Refers to the tables containing the results of the HH COPC screening
process.

7.2.4 COPC Screening Results Summary
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7.3

7.4

Refers to the summary tables containing the results of the HH COPC
screening process.

Exposure Assessment

Provides a description of the type and magnitude of the potential human
exposures to COPCs. For a given receptor group, this result is an estimate of
chronic daily intake or dose that may occur from exposure to the COPCs in the
various environmental media within each exposure group.

7.3.1 Exposure Point Concentrations

Refers back to the tables in Chapter 5 and the RME concentrations, which
were determined for each exposure group.

7.3.2 Development of Constituent Intakes

Provides information concerning the equations and exposure factors (i.e.,
assumptions) used to calculate constituent intakes for both RME exposure
parameters and CTE exposure parameters.

7.3.3 Exposure Factors

Describes the exposure factors that are combined with the exposure point
concentrations in order to calculate intake or dose.

7.3.4 Exposure Equations

Provides a description of the intake estimates developed for each COPC

using corresponding exposure point concentrations. The risk assessment
uses intake equations developed and applied in accordance to regulatory
risk assessment guidance.

Toxicity Assessment
The objectives of the toxicity assessment discussion are to evaluate the inherent
toxicity of the substances under investigation and to identify and to select toxicity

values for use in the risk characterization.

7.4.1 Chemical and Radionuclide Toxicity
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Provides a description of the data to be used to characterize the toxicity of the individual
constituents for carcinogenicity and for chronic effects.

7.5

7.6

74.2

7.4.3

74.4

745

Lead

The toxicity assessment process used for lead is described.

Provisional Values

The treatment of constituents with provisional values is described.
Constituents for which No EPA Toxicity Values are Available

The toxicity assessment process is complicated by the fact that toxicity
values are not readily available for all constituents or all exposure routes.
In this section, a discussion of those constituents is presented. This
section also includes a discussion of the use of surrogates when available.
Exposure to VOC During Showering

This section discusses the use of the drinking water ingestion intake to

estimate intake due to inhalation and dermal contact with VOCs while
showering.

Human Health Risk Estimation

The risk estimate spreadsheets are presented in tabular format in the appendices.
The text refers the reader to the appropriate set of appendices.

Human Health Risk Assessment Results

The results of the risk characterization are presented.

7.6.1 Human Health Summary of Receptor Risks and Hazards

The results of the risk and hazard estimates are presented here.

7.6.2 Human Health Risk Assessment Summary

The total cumulative risk determined for each receptor is presented here.
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7.6.3 Human Health Preliminary Constituents of Concern

Provides a listing and discussion of all of the preliminary Constituents of
Concern.

7.6.4 Human Health Risk Assessment Uncertainty Discussion

Provides a discussion of the uncertainty that is inherent in the selection of
key input parameters and in every step of the risk assessment process. The
results of risk assessment may be understood only in light of the
assumptions and methods used in the evaluation.
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CHAPTER 8. ECOLOGICAL BASELINE RISK ASSESSMENT

This section has been removed. For BRAs see Environmental Restoration Division
Regulatory Handbook, Manual ERD-AG-003, Part I, RCRA/CERCLA Document Format,
F-14 Ecological Risk Assessment Process Annotated Outline for the ecological risk
assessment format. Exposure groups and receptors evaluated will be consistent with the
key decisions agreed to by the Core Team at the Post Characterization Scoping Meeting
prior to the implementation of RFI/RI/BRA protocols. Results of the risk assessment will
be presented to the Core Team at the RI/BRA scoping meeting.



Regulatory Document Handbook Manual: ERD-AG-003
RFI/RI/BRA Format F.3
Revision: 4

Date: 12/4/00

Page 23 of 49

CHAPTER 9. SELECTION OF REFINED CONSTITUENTS OF
CONCERN (RCOCs) and REVISED CONCEPTUAL SITE MODEL

The purpose of this chapter is to provide documentation of the review of the refined
constituents of concern (RCOCs) identified as a result of the application of
characterization, contaminant migration, human health risk, and ecological risk
protocols to the unit data in the preceding chapters. The selection of RCOCs and
revision of the Conceptual Site Model (CSM) will be based on key conclusions
determined by the Core Team during the Problem ID Scoping Meeting.

The purpose of the review is to determine which of these RCOCs are to be rejected as
unsuitable for retention for the next phase of the remedial investigation process which
involves the development of remedial goal options (RGOs). The review is conducted by
examining each set of preliminary COCs - ARAR, Contaminant Migration, Human
Health, and Ecological Health. The selection is performed by applying the ‘COC
Refinement Process’ Protocol, latest revision.

9.1 COCRETENTION ANALYSIS

9.1.1 ARAR Based COCs
Provides a discussion of the uncertainty associated with each of the
preliminary ARAR COCs. Based on the review of the uncertainties, the
discussion finishes with recommendations as to which preliminary COCs
should become refined ARAR COCs.

9.1.2 Contaminant Migration Based COCs
Provides a discussion of the uncertainty associated with each of the
preliminary CM COCs. Based on the review of the uncertainties, the
discussion finishes with recommendations as to which preliminary COCs
should become refined CM COCs. This will usually involve referring back
to the modeling performed in a previous chapter.

9.1.3 Human Health Based COCs
Provides a discussion of the uncertainty associated with each of the
preliminary HH COCs. Based on the review of the uncertainties, the
discussion finishes with recommendations as to which refined COCs
should become final HH COCs.

9.1.4 Ecologically Based COCs
Provides a discussion of the uncertainty associated with each of the
preliminary ECO COCs. Based on the review of the uncertainties, the
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9.2

9.3

discussion finishes with recommendations as to which preliminary COCs
should become refined ECO COCs.

9.1.5 Source Material COCs: PTSM COCs and LLTSM COCs
Provides a discussion of the uncertainty associated with the inherent
toxicity, physical state, and potential mobility of source material identified
as PTSM or LLTSM.
RCOC LIST

Presentation of the list of refined COCs.

REVISED CONCEPTUAL SITE MODEL

Presentation and discussion of the revised conceptual site model. The CSM is
revised based on the new understanding of the unit, which has been the result of
the preceding technical analysis and uncertainty analysis.
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CHAPTER 10. DEVELOPMENT OF REMEDIAL GOAL
OPTIONS (RGOs)

The purpose of this chapter is to provide documentation on the development of remedial
goal options (RGOs). The revised COCs (RCOCs) and RGOs will be based on key
conclusions determined by the Core Team during the Problem ID Scoping Meeting.

10.1 Description of Remedial Action Objectives for the Unit

Presents a discussion of the specific objectives for remediation of the unit. The
remedial action objectives will be used to determine whether or not RGOs need to
be developed for each revised COC.

10.2 Remedial Goal Option Development

10.2.1 ARAR Based RGOs
Provides a detailed discussion of the development of remedial goal
options for the purpose of compliance with ARARs. Follow ARAR
Remedial Goal Options Protocol, latest revision. . In addition, figures are
provided illustrating the locations where each of the preliminary RGOs
are presently exceeded at the unit.

10.2.2 Contaminant Migration Based RGOs
Provides a detailed discussion of the development of remedial goal
options for protection of groundwater. These options will apply to
remediation of the vadose zone soils associated with the unit. Follow
Contaminant Migration Remedial Goal Options Protocol, latest revision. .
In addition, figures are provided illustrating the locations where each of
the preliminary RGOs are presently exceeded at the unit.

10.2.3 Human Health Based RGOs
Provides a detailed discussion of the development of remedial goal
options for the protection of human health. These will apply to the various
media associated with the unit. Follow Human Health Remedial Goal
Options Protocol, latest revision. . In addition, figures are provided
illustrating the locations where each of the preliminary RGOs are
presently exceeded at the unit.

10.2.4 Ecologically Based RGOs
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10.2.5

Provides a detailed discussion of the development of remedial goal
options for the protection of ecological receptors in the environment.
These will apply to the various media associated with the unit. In
addition, figures are provided illustrating the locations where each of the
preliminary RGOs are presently exceeded at the unit.

Most Restrictive RGOs for each Media

Provides a tabular listing, by media, of the preliminary RGOs based on
ARARs, as well as contaminant migration, human health, and ecological
analysis. Average background values for each media are included. From
this table, the final RGO(s) for each media are determined based on the
lowest RGO derived from the ARAR, contaminant migration, human
health, and ecological RGO.
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CHAPTER 11. SUMMARY OF RESULTS

The purpose of the Summary chapter is to provide the results in a relatively concise
manner consistent with the RI/BRA scoping summary. This will assist the reader who
wishes to have a detailed understanding of the results of the assessment but does not wish
to review all of the details of the characterization, contaminant migration, human health
risk, and ecological risk analyses. Summary information provided in this section will
support key decisions agreed to by the Core Team during the Problem ID Scoping
Meeting.

11.1 RFI/RI/BRA Process

Provides a summary discussion of the RI/BRA process and brief explanation and
result from each chapter.

11.2  Primary Source Investigation Results

Provide a summary discussion of the major findings of the primary source
investigation. Refers to the presentation and interpretation of the results from
earlier chapters of the document, rather than repeating them here.

11.3 Secondary Sources Investigation Results

Provide a summary discussion of the major findings of the secondary source(s)
investigation. Refers to the presentation and interpretation of the results from
earlier chapters of the document, rather than repeating them here. Each relevant
media will be discussed -

soils-0to1ft,0to4ft, 0to X ft [where X
represents the deepest level in the vadose
zone which was investigated]

sediments

surface water

aquifer(s)

biota (if available)

air (if available)

11.4 Natural Resource Injury Evaluation Results

This section provides a discussion of potential natural resource injuries that are
suspected or known.
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11.5 Applicable or Relevant and Appropriate Requirement (ARAR) Technical

11.6

11.7

11.8

11.9

11.10

11.11

Analysis Results

Provides a summary discussion of the major findings from the ARAR analysis.
Refers to the presentation and interpretation of the results from earlier chapters
of the document. Includes the results of the uncertainty assessment and a list of
the refined ARAR COCs.

Principal Threat Source Material Technical Analysis Results

Provides a summary discussion of the major findings from the PTSM analysis.
Refers to the presentation and interpretation of the results from earlier chapters
of the document.

Contaminant Migration Technical Analysis Results

Provide a summary discussion of the major findings of the contaminant migration
analysis. Refers to the presentation and interpretation of the results from earlier
chapters of the document. Includes the results of the uncertainty assessment and a
list of the refined CM COCs.

Human Health Risk Assessment Results

Presents a summary of the results of the human health risk assessment. Refers to
the detailed analysis from earlier chapters and the appendices. Includes the
results of the uncertainty assessment and a list of the refined HH COCs.

Ecological Risk Assessment Results

Presents a summary of the results of the ecological risk assessment. Refers to the
detailed analysis from earlier chapters and the appendices. Includes the results of
the uncertainty assessment and a list of the refined ECO COCs.

Most Likely RGOs for Each Media

Provides a tabular listing, by media, of the most likely RGOs with consideration
for ARARSs, contaminant migration, human health, and ecological analysis, and
background values. The most likely RGOs will consider the land use and likely
response actions as determined by the Core Team and may differ from the most
restrictive RGOs presented in Chapter 10.

Conclusion
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The purpose of this section is to provide a final succinct conclusion
representative of key decisions agreed to by the Core Team during the Problem
ID scoping meeting. The conclusion section will summarize the problems
warranting actions, remedial action objectives, and uncertainties by subunit as
presented in the operable unit scoping summary document. The intent of this
section is to summarize the conclusions of the scoping summary document in
support of the operable unit strategy.

11.11.1 Problem Warranting Action
Presents the problem statement by subunit as presented in the operable
unit scoping summary.

11.11.2 Remedial Action Obijectives
Presents the RAOs defined specifically for the problem to which they
apply. The RAOS will be presented by subunit and specify the exposure
pathway to be mitigated and the receptor to be protected.

11.11.3 Uncertainties
Presents the key uncertainties specific to the remedial decisions
identified for each subunit.

11.12 Operable Unit Strategy

Identifies key management strategies related to achieving overall operable unit
remediation. Key components of the strategy warranting discussion may include
the identification of early actions, integration with other operable units,
segregation of operable unit components, and modifications to project schedules
and milestones based on changes in technical understanding.
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CHAPTER 12. BIBLIOGRAPHY

APPENDICES
APPENDIX CONTENT

A Protocol Matrix
B Reserved for additional Nature and Extent Drawings, if needed
C Data Summary Report
D Reserved for use, if needed
E Contaminant Migration Modeling (if performed)
F Toxicological Profiles
G Reserved for use, if needed
H Human Health Risk Calculations - Non-Cancer Hazard, RME
| Human Health Risk Calculations - Cancer Risk, RME
J Human Health Risk Calculations — Radionuclide Dose, RME
K Human Health Risk Calculations - Non-Cancer Hazard, CT
L Human Health Risk Calculations - Cancer Risk, CT
M Human Health Risk Calculations - Radionuclide Dose, CT
N Lead Modeling
@) Ecological Risk Calculations
P RGO Calculations - Contaminant Migration
Q RGO Calculations - Human Health Risk
R RGO Calculations - Ecological Risk
S Natural Resources Injury Evaluation
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ATTACHMENT 1 FIGURES AND TABLES FOR RFI/RI/BRA REPORT

CHAPTER 1 - FIGURES AND TABLES
Required Figures
Fig 1.3-1 SRS Site Map Showing Unit Location
Fig 1.3-2 Close Up Map of Unit
Fig 1.3-3 Aerial Photograph of Unit
Fig 1.3-4 10U with all OUs identified and OU under investigation
highlighted.
Required Tables

Table 1.2-1 Savannah River Site Natural Resource Trustees and Their
Responsibilities

Table 1.3-1 History of Environmental Activities Performed at the Unit

CHAPTER 2 - FIGURES AND TABLES
Required Figures

Fig 2.1-1 Conceptual Site Model

Fig 2.3-X Map(s) Depicting Investigation Activities/Locations
Required Tables

None.

CHAPTER 3 - FIGURES AND TABLES



Regulatory Document Handbook
RFI/RI/BRA Format

Manual: ERD-AG-003

F.3

Revision: 4
Date: 12/4/00
Page 32 of 49

Required Figures

Fig. 3.3-1

Fig. 3.5.1-1
Fig. 3.5.2-1
Fig 3.6.1-1
Fig. 3.6.2-1

Fig 3.7.2-1

IOU with OUs, potentiometric surface, groundwater flow
directions, and all known plumes identified.

Lithographic Nomenclature Used At SRS

Unit-Specific Geologic Section

Comparison of Lithographic and Hydrologic Nomenclatures

Unit-Specific Hydrogeologic Section

Proposed SRS Future Land Use

CHAPTER 4 - FIGURES AND TABLES

Required Figures

Figure 4.2.1 Schematic Summary of Exposure Media Nomenclature

Fig 4.2.X

Required Tables

Planar Maps and Vertical Cross-sections Showing

Concentrations of all preliminary COCs and any other
constituents or parameters that may aid in the interpretation
of the operable unit data.

Tables 4.2.1.X Unit-Source Data (at a minimum to include the headers below):

Constituent | Frequency Method Range of Maximum | Minimum | Average | Two usc
of Detects Detection | Method Times (Y/N)*
Limit Detection Average
Limit Bkgrd*

* The last two columns are only used for those data groups that are evaluated for USC
determination (e.g., 0-X soils, sediments, surface water, each aquifer, others as
appropriate). The last two columns may be omitted if not applicable for a specific data

group.

Table 4.2.1.1 Constituents Detected in 0-1 Soils
Table 4.2.1.2 Constituents Detected in 0-4 Soils
Table 4.2.1.3 Constituents Detected in 0-X Soils
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Table 4.2.1.4 Constituents Detected in Sediments

Table 4.2.1.5 Constituents Detected in Surface Waters
Table 4.2.1.6 Constituents Detected in Water Table Aquifer
Table 4.2.1.7+x Constituents Detected in each additional aquifer

Tables 4.3.1.X Unit-Background Data (at a minimum to include the headers below):

Constituent Frequency

of Detects

Method
Detection
Limit

Range of
Method
Detection
Limit

Maximum

Minimum

Average

Two
Times
Average

Table 4.3.1.1
Table 4.3.1.2
Table 4.3.1.3
Table 4.3.1.4
Table 4.3.1.5
Table 4.3.1.6

Constituents Detected in 0-1 Soils
Constituents Detected in 0-4 Soils
Constituents Detected in 0-X Soils
Constituents Detected in Sediments
Constituents Detected in Surface Waters
Constituents Detected in Water Table Aquifer

Table 4.3.1.7+x Constituents Detected in each additional aquifer.

Tables 4.5.X Preliminary ARAR COCs
Prepare using the instructions in the established protocol. The table will include the
following headings, at a minimum.

Table 4.7.2-X PTSM Evaluation — Toxicity Aspect
Prepare using the instructions in the established protocol. The table will include the
following headings, at a minimum.

Constituent Frequency of Method Range of Maximum Minimum Average ARAR ARAR
Detects Detection Method CcocC
Limit Detection
Limit
Table 4.5.1 Soil ARAR COCs
Table 4.5.2  Sediment ARAR COCs
Table 4.5.3  Surface Water ARAR COCs
Table 4.5.4  Water Table Aquifer ARAR COCs
Table 4.5.5 Each Additional Aquifer ARAR COCs
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Maximum Concentrations Noncarcinogens Carcinogens
USC | Exposure | Exposure ou PTSM PTSM Index PTSM PTSM Index
Group X Group X | (Unit Max) | Criteria Criteria Criteria Criteria
Source Source
Total Noncarcinogenic Total Carcinogenic
Index (value) Index (value)
PTSM (Y/N) (YIN) PTSM (Y/N) (Y/N)

Table 4.7.2-X PTSM Evaluation — Mobility Aspect
Prepare using the instructions in the established protocol. The table will include the
following headings, at a minimum.

Constituent Predicted Index PTSM PTSM Avrrival Time Index Currently GW | PTSM
Time Concentration | Criteria | Source < 10 years Concentration Contaminant | (Y/N)
To Max (YIN) > Criteria (YIN)
Groundwater (Y/IN)
Concentration
(years)

CHAPTER 5 - FIGURES AND TABLES

Table 5.1.X Unit-Source Exposure Group Data
(RAGS- Part D - Standard Table 3)
Prepare using the instructions in the established protocol. The table will include the

following headings.

Detected Analyte | Units Avrithmetic 95% UCL of Maximum Maximum
Mean Normal Data Detected Qualifier
Concentration

(continuation of headings from above)

EPC Units Reasonable Maximum Exposure Central Tendency
Medium Medium Medium EPC Medium EPC Medium Medium
EPC Value EPC Statistic | Rationale Value EPC Statistic | EPC
Rationale

Table 5.1.1 Values for 0-1” Soils

Table 5.1.2 Values for 0-4’ Soils

Table 5.1.3 Values for 0-X” Soils

Table 5.1.4 Values for Sediments

Table 5.1.5 Values for Surface Waters

Table 5.1.6 Values for Water Table Aquifer*

Table 5.1.X Values for each additional Aquifer*
Table 5.2.X Unit-Background Exposure Group Data
Prepare using the instructions in the established protocol. The table will include the
following headings.

Detected Units Arithmetic 95% UCL Maximum Maximum EPC
Analyte Mean of Normal Detected Qualifier Units
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| | | |  Data | Concentration | | |
(continuation of headings from above)
Reasonable Maximum Exposure Central Tendency
Medium Medium Medium EPC Medium EPC Medium Medium
EPC Value | EPC Statistic Rationale Value EPC Statistic EPC
Rationale

Table 5.2.1 Values for 0-1’ Soils

Table 5.2.2 Values for 0-4’ Soils

Table 5.2.3 Values for 0-X’ Soils

Table 5.2.4 Values for Sediments

Table 5.2.5 Values for Surface Waters

Table 5.2.6 Values for Water Table Aquifer*
Table 5.2.x Values for each additional Aquifer*

* For aquifers, the average concentrations from the highly concentrated area of

plumes will be utilized to calculate RMEs.

CHAPTER 6 - FIGURES AND TABLES

Required Figures

Figure 6.2.1-1 Vadose Zone Contaminant Migration Conceptual Model

Figure 6.3.1-1 Hydrogeologic Conceptual Model

Figure 6.3.2-1 Calculated Hydraulic Head Distribution from Model

Figure 6.3.3-1 Results from Particle Tracking (if applicable)

Figure 6.3.4-x Modeled Plume Position at Applicable Intervals (may require

several figures)

Required Tables

Table 6.1-1 Physical and Chemical Properties of Contaminants
Table 6.2.2-1 Contaminant Migration Constituents of Potential Concern —

Tier 1

Prepare using the instructions in the established protocol. The table will include the

following headings.
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uscC Maximum Kd | MCL/RBC/ | Henry’s Law Standard SSL Average [ Mass Limit SSL
Concentration RBA Constant (S-SSL) Source (MLSSL)
H’ Depth
ds
(continuation of headings from above)
Unit Specific SSL (USSSL) CM COPC
(Greater of S-SSL & MLSSL) (If USC > USSSL, list by analyte name.)

Table 6.2.2-2 Contaminant Migration Constituents of Potential Concern —

Tier 2
CM COPC Maximum | Retardation Factor Time of Maximum Calculated |MCL CM COPC*
Concentration R Groundwater Concentration Groundwater [/RBC |(If Cw > MCL/RBC/RBA & Tmax <
Tmax Concentration |[/RBA 1000 yrs, list by analyte name)
Cw

Table 6.2.3-1 Modeling Input and Assumptions

Table 6.2.4-1 Preliminary CM COCs

CHAPTER 7 - FIGURES AND TABLES

Required Figures
Fig. 7.1.1-1  Flowchart Illustrating Human Health Risk Assessment Process
Fig. 7.1.5-1 Pictorial Representation of Receptors and Exposure Scenarios

Fig. 7.1.5-2  Conceptual Site Model (human health receptors only)

Fig. 7.2.1-1 Flowchart of the Human Health COPC Selection Process

Required Tables

Table 7.1.5-1 Selection of Exposure Pathways
(RAGS- Part D - Standard Table 1)

Scenario Medium | Exposure | Exposure Receptor Receptor Exposure | On-Site/
Time Medium Point Population | Age Route Off-Site
frame

(continuation of headings from above)
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| Type of Analysis | Rationale for Selection or Exclusion of Exposure Pathway |

Tables 7.2.2-X Occurrence, Distribution and Selection of Chemicals of Potential

Concern (Human Health)
(RAGS- Part D - Standard Table 2.1)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXXXx

COLUMN HEADINGS:

CAS Chemical Minimum Minimum Maximum Maximum Units Location of
Number Concentration Qualifier Concentration Qualifier Maximum
Concentration

(continuation of headings from above)

Detection Range of Concentration Background | Screening Potential COPC Rationale for
Frequency | Detection Used for Value Toxicity ARAR/ TBC Flag Contaminant
Limits Screening Value Value Deletion or
Selection

Table 7.2.2-1 Unit-Source Surface Soil

Table 7.2.2-2 Unit-Source Subsurface Soil (if appropriate)
Table 7.2.2-3 Unit-Source Groundwater

Table 7.2.2-4 Unit-Source Surface Water

Table 7.2.2-5 Unit-Source Sediment

Table 7.2.2-6 Unit-Background Surface Soil

Table 7.2.2-7 Unit-Background Subsurface Soil (if appropriate
Table 7.2.2-8 Unit-Background Groundwater

Table 7.2.2-9 Unit-Background Surface Water

Table 7.2.2-10 Unit-Background Sediment

Tables 7.2.4-X Summary of HH COPC Screening

The table will include the following headings.
| Analyte | Exposure Unit X | Exposure Unit X | Exposure Unit X | Exposure Unit X |

Table 7.2.4-1 Surface Soil

Table 7.2.4-2 Subsurface Soil (if appropriate)
Table 7.2.4-3 Groundwater

Table 7.2.4-4 Surface Water
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Table 7.2.4-5 Sediment

Table 7.3.2-1 Values Used For Daily Intake Calculations
(RAGS- Part D - Standard Table 4)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXxxx
Receptor Population: Xxxxxx
Receptor Age: XXXXXXX

COLUMN HEADINGS:

Exposure Parameter Parameter Units RME RME CT Value
Route Code Definition Value | Rational/
Reference
(continuation of headings from above)
CT Intake Equation / Model
Rationale/Reference Name

Table 7.4.1-1 Non-Cancer Toxicity Data--Oral / Dermal
(RAGS- Part D - Standard Table 5)

The table will include the following:

COLUMN HEADINGS:

Chemical Chronic / Oral RfD Oral to Adjusted Units Primary Target
of Subchronic Value Dermal Dermal Organ

Potential Adjustment RfD

Concern Factor

(continuation of headings from above)

Combined Uncertainty / Sources of RfD : Dates of RfD: Target
Modifying Factors Target Organ Organ

Table 7.4.1-2 Non-Cancer Toxicity Data--Inhalation

(RAGS- Part D - Standard Table 5)

The table will include the following:

COLUMN HEADINGS:

Chemical Chronic / Value Units Adjusted Units Primary Target
of Subchronic Inhalation Inhalation Organ

Potential RfC RfD

concern

(continuation of headings from above)
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Combined Sources of Dates
Uncertainty / | RfC:RfD:
Modifying Target
Factors Organ

Table 7.4.1-3 Non-Cancer Toxicity Data--Special Case Chemicals
(RAGS- Part D - Standard Table 5)

The table will include the following:

COLUMN HEADINGS:

Chemical Chronic / Value Units Primary Combined
of Subchronic Target Uncertainty /
Potential Organ Modifying
Concern Factors
(continuation of headings from above)
Sources of Toxicity : Date
Primary Target
Organ

Table 7.4.1-4 Cancer Toxicity Data--Oral / Dermal
(RAGS- Part D - Standard Table 6)

The table will include the following:

COLUMN HEADINGS:

Chemical of | Oral Cancer Oral to Dermal Adjusted Dermal Cancer Units
Potential Slope Adjustment Factor Slope Factor
Concern Factor

(continuation of headings from above)
Weight of Evidence / | Source | Date
Cancer Guideline
Description

Table 7.4.1-5 Cancer Toxicity Data--Inhalation
(RAGS- Part D - Standard Table 6)

The table will include the following:

COLUMN HEADINGS:

Chemical of Unit Risk Units | Adjustment Inhalation Units
Potential Cancer Slope
Concern Fact

(continuation of headings from above)
Weight of Evidence / | Source | Date
Cancer Guideline
Description
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Table 7.4.1-6 Cancer Toxicity Data--Special Case Chemicals
(RAGS- Part D - Standard Table 6.3)

The table will include the following:

COLUMN HEADINGS:

Chemical Value Units Source Date
of
Potential
Concern

Tables 7.6.1-X Summary of Receptor Risks and Hazards for COPCs
(RAGS- Part D - Standard Table 9)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Receptor Population: Xxxxxxx
Receptor Age: XXXXXXX

COLUMN HEADINGS:

Medium Exposure Exposure Point Chemical Carcinogenic Risk
Medium

Ingestion | Inhalation Dermal Exposure
Routes Total

(continuation of headings from above)

Chemical Non-Carcinogenic Hazard Quotient
Ingestio Inhalation Dermal Exposure
n Routes Total

Tables 7.6.2-X Risk Assessment Summary
(RAGS- Part D - Standard Table 10)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Receptor Population: XXxxxx
Receptor Age: XXXXXXX

COLUMN HEADINGS:

| Medium  Exposure Exposure Point ~ Chemical | Carcinogenic Risk |
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Medium

Ingestion | Inhalation Dermal Exposure
Routes Total

(continuation of headings from above)

Chemical Non-Carcinogenic Hazard Quotient
Ingestion Inhalation | Dermal Exposure
Routes Total
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CHAPTER 8 - ECOLOGICAL BASELINE RISK ASSESSMENT: FIGURES AND
TABLES

This section has been removed. For BRAs see Reference ERD-AG-003 Part I,
RCRA/CERCLA Document Format, F-14 Ecological Risk Assessment Process Annotated
Outline for the ecological risk assessment format.

CHAPTER 9 - FIGURES AND TABLES
Required Figures

Figure 9.1-1. Revised Conceptual Site Model
Required Tables

Table 9.1.1-1 Refined ARAR COCs

Table 9.1.2-1 Refined CM COCs

Table 9.1.3-1 Refined HH COCs
Table 9.1.4-1 Refined ECO COCs

CHAPTER 10 - FIGURES AND TABLES

Required Figures
Figure 10.2.1-1 ARAR RGO Exceedences
Figure 10.2.2-1 CM RGO Exceedences
Figure 10.2.3-1 HH RGO Exceedences

Figure 10.2.4-1 ECO RGO Exceedences

Required Tables
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Table 10.2.1-1 ARAR RGOs
Table 10.2.2-1 CM RGOs
Table 10.2.3-1 HH RGOs
Table 10.2.4-1 ECO RGOs

Table 10.2.5-1 Summary of Media RGOs

CHAPTER 11 - FIGURES AND TABLES

Required Figures
Figures 11.7.2-X Figure(s) Depicting Impacted Media of Concern with
RGO Contour or Equivalent Concentrations
Highlighted.
Figure 11.11-X Simplified CSM and Refined COCs
Required Tables
Table 11.1-X Overview of the COC Process

Table 11.7.1-1 Summary of Refined COCs and RGOs

CHAPTER 12 - FIGURES AND TABLES

As needed, none required.

APPENDIX A -PROTOCOL MATRIX

Table A-1. Protocol Matrix

APPENDIX E - CONTAMINANT MIGRATION MODELING

Table E. X Modeling Input and Assumptions
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APPENDIX F - TOXICOLOGICAL PROFILES

Table F-1. Toxicological Profiles

APPENDIX G — Reserved for use, if needed

APPENDIX H - Human Health Risk Calculations — Non-Cancer Hazard, RME

Required Tables -

TABLE H-XXX.XXX. XXX Calculation of Non-Cancer Hazards

(RAGS- Part D - Standard Table 7)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXxxx
Receptor Population: xxxxx
Receptor Age: XXXXX

COLUMN HEADINGS:

Exposure Chemical Medium EPC Medium Route EPC Route EPC | EPC Selected for Hazard
Route of Value EPC Units Value Units Calculation
Potential
Concern
(continuation of headings from above)
Intake Intake (Non- Reference Reference | Reference Reference Hazard Quotient
(Non- Cancer) Dose Dose Concentration | Concentration
Cancer) Units Units Units

Table H -Unit-Source RME — SRS Worker

Table H -Unit-Source RME — Industrial Worker

Table H -Unit-Source RME — Adult Resident
Table H -Unit-Source RME — Child Resident
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Table H -Unit-Source RME — other receptors as appropriate

APPENDIX | — Human Health Risk Calculations — Cancer Risk, RME

TABLE [-XXX.XXX. XXX Calculation of Cancer Risk
(RAGS- Part D - Standard Table 8)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXXXX
Receptor Population: xxxxx
Receptor Age: XXXXX

COLUMN HEADINGS:

Exposure Chemical Medium EPC Medium Route EPC Route EPC | EPC Selected for Risk
Route of Value EPC Units Value Units Calculation

Potential

Concern

(continuation of headings from above)

Intake Intake Cancer Cancer Cancer Risk
(Cancer) (Cancer) Slope Slope

Units Factor Factor

Units

Table I -Unit-Source RME — SRS Worker

Table | -Unit-Source RME — Industrial Worker

Table I -Unit-Source RME — Adult/Child Resident
Table I -Unit-Source RME - other receptors as appropriate

APPENDIX J — Human Health Risk Calculations — Radionuclide Dose, RME
Required Figures - None.
Required Tables -

TABLE J-XXX.XXX. XXX Calculation of Radionuclide Dose

The table will include the following:
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INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXXXX
Receptor Population: xxxxx
Receptor Age: XXXXX

COLUMN HEADINGS:

Factor

Table J -Unit-Source RME — SRS Worker
Table J -Unit-Source RME - Industrial Worker

Table J -Unit-Source RME — Adult/Child Resident

Exposure Radionuclide | Medium EPC Medium Route EPC Route EPC | EPC Selected for Dose

Route Value EPC Units Value Units Calculation
(continuation of headings from above)

Dose Dose

Conversion

Table J -Unit-Source RME — other receptors as appropriate

APPENDIX K — Human Health Risk Calculations — Non-Cancer Hazard, CT

Required Figures - None.

Required Tables -

TABLE K-XXX.XXX. XXX Calculation of Non-Cancer Hazards

(RAGS- Part D - Standard Table 7)

The table will include the following:

INFO BOX:
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Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXxxx
Receptor Population: xxxxx
Receptor Age: XXXXX

COLUMN HEADINGS:

Exposure Chemical Medium EPC Medium Route EPC Route EPC | EPC Selected for Hazard
Route of Value EPC Units Value Units Calculation
Potential
Concern
(continuation of headings from above)
Intake Intake (Non- Reference Reference | Reference Reference Hazard Quotient
(Non- Cancer) Dose Dose Concentration | Concentration
Cancer) Units Units Units

Table K -Unit-Source RME — SRS Worker

Table K -Unit-Source RME — Industrial Worker

Table K -Unit-Source RME — Adult Resident

Table K - Unit-Source RME — Child Resident

Table K -Unit-Source RME — other receptors as appropriate
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APPENDIX L — Human Health Risk Calculations — Cancer Risk, CT
Required Figures - None.
Required Tables -

TABLE L-XXX.XXX. XXX Calculation of Cancer Risk
(RAGS- Part D - Standard Table 8)

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXxxx
Receptor Population: xxxxx
Receptor Age: XXXXX

COLUMN HEADINGS:

Exposure Chemical Medium EPC Medium Route EPC Route EPC | EPC Selected for Risk
Route of Value EPC Units Value Units Calculation

Potential

Concern

(continuation of headings from above)

Intake Intake Cancer Cancer Cancer Risk
(Cancer) (Cancer) Slope Slope

Units Factor Factor

Units

Table L -Unit-Source RME — SRS Worker

Table L -Unit-Source RME - Industrial Worker
Table L -Unit-Source RME — Adult/Child Resident
Table L - Unit-Source RME - Child Resident

APPENDIX M - Human Health Risk Calculations — Radionuclide Dose, CT
Required Figures - None.

Required Tables -
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TABLE M-XXX.XXX. XXX Calculation of Radionuclide Dose

The table will include the following:

INFO BOX:

Scenario Time frame: XXXXXXX
Medium: XXXXXXX

Exposure Medium: XXXXXXXX
Exposure Point: XXXxxx
Receptor Population: xxxxx
Receptor Age: XXXXX

COLUMN HEADINGS:

Table M -Unit-Source RME — SRS Worker

Table M -Unit-Source RME — Industrial Worker

Table M -Unit-Source RME — Adult/Child Resident

Table M -Unit-Source RME — other receptors as appropriate

Exposure Radionuclide | Medium EPC Medium Route EPC Route EPC | EPC Selected for Dose

Route Value EPC Units Value Units Calculation
(continuation of headings from above)

Dose Dose

Conversion

Factor

APPENDIX S. NATURAL INJURY RESOURCE EVALUATION
Table S.1 Natural Resource Trustee Responsibility List

Table S.2 Natural Resource Injury Checklist
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CORRECTIVE MEASURES STUDY/FEASIBILITY STUDY FORMAT
1.0 INTRODUCTION

The purpose of this section is to provide the reader with information that can be used to
develop a basic understanding of the unit. This basic information includes the unit’s
history and the nature and extent of contamination that has resulted from activities at the
unit. This section also provides a description of the organization of the documentation of

the analysis of alternatives.
1.1  Purpose and Organization of Report

Provides a description of the purpose of the CMS/FS report and of the organization of the
report for readers who may be unfamiliar with this type of document. A reference that
directs the reader to the more extensive information available in the RFI/RI/BRA report

should be included.
1.2 Background Information

Provides a summary of the information available about the unit in order to give the reader
a basic understanding of the history of the unit and the nature and extent of contamination

that has resulted from activities at the unit.
1.2.1 Unit Description

Provides a brief description of the unit, including its location, size, geography, and

environmental setting. Reference Figures 1 and 2 in description.

CMS/FS, Rev. 3, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Study/Feasibility Study Format F.4
Revision: 3

Date: 6/1/12

Page 2 of 20

Figure 1. Location of the Unit Acronym within the Savannah River Site

CMS/FS, Rev. 3, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Study/Feasibility Study Format F.4
Revision: 3

Date: 6/1/12

Page 3 of 20

Figure 2. Layout of the Unit Acronym

CMS/FS, Rev. 3, 6/1/12
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1.2.2 Unit History

Provides the reader with a brief description of the activities that have taken place at the

unit.
1.2.3 Nature and Extent of Contamination

Provides a discussion of the contamination that has resulted from the unit activities.
Reference Figure 3, Schematic Cross Section. This figure should be available from the

Scoping Summary.
1.2.4 Constituent Fate and Transport

Provides a discussion of the mobility, in-growth, and decay of the unit contaminants.
Reference Figure 4, Conceptual Site Model. May require CSM for each subunit, if
applicable.

1.2.5 Baseline Risk Assessment

Provides a summary of the results of the analysis performed and documented in the

baseline risk assessment.

CMS/FS, Rev. 3, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Study/Feasibility Study Format F.4
Revision: 3

Date: 6/1/12

Page 5 of 20

Figure 3. Schematic Cross Section of the Unit Acronym

CMS/FS, Rev. 3, 6/1/12
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Figure 4. Conceptual Site Model for the Unit Acronym

CMS/FS, Rev. 3, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Study/Feasibility Study Format F.4
Revision: 3

Date: 6/1/12

Page 7 of 20

2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

The purpose of this section is to provide the reader with a description of the remedial
technologies that are available and reasonably expected to be suitable for use at the unit.

Note that this section will be significantly streamlined for focused CMS/FS reports.
2.1 Introduction

Provides an introduction to the reader of the type of technologies that have been
identified for consideration in the CMS/FS.

2.2  Remedial Action Objectives

This section provides a description of the range of objectives that will be considered. The
following sections address the concerns for each medium of interest. Reference table of
potential ARARs (Table 1). The table should include a specific citation, a synopsis of the

requirement, and how it is considered in the CMS/FS.
2.2.1 Contaminants of Interest

Provides a list and description of the contaminants that are being considered for remedial

action. Reference table of COCs (Table 2) (for each subunit, if applicable).
2.2.2 Allowable Exposure Based on Risk Assessment

Provides a summary of the regulatory guidelines governing the development of risk-

based contaminant levels.

CMS/FS, Rev. 3, 6/1/12
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Table 1. Summary of the Potential ARARs

CMS/FS, Rev. 3, 6/1/12
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Table 2. Summary of the COCs for the Unit Acronym

CMS/FS, Rev. 3, 6/1/12
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2.2.3 Development of Remediation Goals

Provides a list of the remediation goals for the unit. Reference table of RGOs (Table 3)

(for each subunit if applicable).
2.3  General Response Actions

Provides a discussion of the actions that could be used to address contaminants at the
unit. For each medium of interest, a description of the estimate of the area or volume to

which treatment, containment, or exposure technologies may be applied.
2.4 Identification of Screening of Technology Types and Process Options

Provides a description of the universe of potentially applicable technology types and

process options.
2.4.1 ldentification and Screening of Technologies

Provides a discussion of the technology types that are suitable for use at the unit as well
as a discussion of the viable process options. Reference the technology screening table
(Table 4.)

2.4.2 Evaluation of Technologies and Selection of Representative Technologies

Provides an evaluation of how reasonable the use of the technologies will be at the site
using the broad categories of effectiveness, implementability, and cost as criteria.

Describes the technologies that have been selected to represent the suitable technology

types.

CMS/FS, Rev. 3, 6/1/12
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Table 3. Summary of the Unit Acronym RGOs

CMS/FS, Rev. 3, 6/1/12
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Table 4. Summary of the Screening of Technologies

CMS/FS, Rev. 3, 6/1/12
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

The purpose of this section is to provide the reader with a description of the range of
alternatives under consideration and the documentation of the evaluation of each
alternative using broad categories of effectiveness, implementability, and cost as criteria.

Note that this section will be significantly streamlined for focused CMS/FS reports.

Present worth costs should include a statement listing the basis for those costs. The
discount rate (2.1% for 1 to 3 years, 2.8% for 4 to 5 years, 3.0% for 6 to 7 years, 3.1% for
8 to 10 years, and 3.9% for 11 years or longer) and the length of time used for O&M
costs must be stated. Use the actual expected length of time in the calculations. If the

costs are expected to continue beyond 30 years; but, the time is indefinite use 200 years.
3.1  Development of Alternatives

Provides a description of the alternatives developed by assembling combinations of
technologies and the media to which they apply. A minimum of 3 alternatives must be
evaluated. For example, if a No Action Alternative and a Land Use Control Alternative
are under consideration, a third alternative that reduces the toxicity, mobility, or volume
of the hazardous substances, pollutants, or contaminants must also be included.
(Reference 40 CFR 300.430(e)(3) for more information).

3.2  Screening of Alternatives

Provides a description of the alternatives (Table 5) and evaluates them for use at the unit

in question.
3.2.1 Introduction
Provides any relevant introductory information.

3.2.2 Alternative 1

CMS/FS, Rev. 3, 6/1/12
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3.2.2.1 Description

Provides a description of the alternative

3.2.2.2 Evaluation

Provides an evaluation of how reasonable the use of the alternative will be for the unit.

3.2.3 Alternative 2

3.2.3.1 Description

Repeat from above for each alternative developed.

3.2.3.2 Evaluation

Repeat from above for each alternative developed.
3.2.4 Alternative 3

3.2.4.1 Description

Repeat from above for each alternative developed.
3.24.2

Repeat from above for each alternative developed.

CMS/FS, Rev. 3, 6/1/12
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Table 5. Summary of the Screening of Alternatives

CMS/FS, Rev. 3, 6/1/12
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4.0 DETAILED ANALYSIS OF ALTERNATIVES

The purpose of this section is to provide the reader with a discussion of the detailed

analyses and evaluations performed in order to evaluate each alternative.
4.1 Introduction

Provides any introductory information needed.

4.2 Individual Analysis of Alternatives

Provides a detailed analysis of each alternative for each of the following evaluation

criteria:

e Overall protection of human health and the environment

e Compliance with ARARSs

e Long-term effectiveness and permanence

e Reduction of toxicity, mobility, or volume through treatment
e Short-term effectiveness

e Implementability

e Cost

e Community acceptance

e State acceptance

4.2.1 Alternative 1

4.2.1.1 Description

Provides the description of alternative 1.

4212 Assessment

Provides the description of the assessment of alternative 1

4.2.2 Alternative 2

CMS/FS, Rev. 3, 6/1/12
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4.2.2.1 Description

Repeat from above for each alternative developed.

4.2.2.2 Assessment

Repeat from above for each alternative developed.
4.2.3 Alternative 3

4.2.3.1 Description

Repeat from above for each alternative developed.

4.2.3.2 Assessment

Repeat from above for each alternative developed.
4.3  Comparative Analyses

Provides a discussion of the relative strengths and weaknesses of the alternatives with

respect to each of the evaluation criteria (Tables 6 and 7).

CMS/FS, Rev. 3, 6/1/12
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Table 6. Comparison of the Alternatives to the Nine Criteria

CMS/FS, Rev. 3, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Study/Feasibility Study Format F.4
Revision: 3

Date: 6/1/12

Page 19 of 20

Table 7. Summary of the Present Value Costs of the Alternatives

CMS/FS, Rev. 3, 6/1/12
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5.0 REFERENCES

Provide a list of the resources used to develop the CMS/FS report.

CMS/FS, Rev. 3, 6/1/12
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SAMPLING AND ANALYSIS PLAN FORMAT
1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) was prepared in accordance with the United States
Environmental Protection Agency (USEPA) Uniform Federal Policy for Quality Assurance
Project Plans (USEPA, et al, 2005) and the Area Completion Projects Programmatic Quality
Assurance Project Plan for Environmental Data Collection and Management (SRNS 2012).
Project or task specific information for the waste unit is documented in the SAP and refers to the
program level Quality Assurance Program Plan (QAPP) (SRNS 2012) for the program level
quality objectives, standard operating procedures, and quality assurance/quality control

procedures.

1.1 Sampling Unit Name and Purpose for Sampling
This section of the SAP is to present the following information: 1) reason/purpose for
sampling, 2) relevant background information; 3) the regulatory framework for the unit

investigation; 4) and any evaluations and decisions made during the scoping process.

1.2 Sampling Unit Location
This section provides a brief description of where the sampling unit is located at SRS and
with respect to the larger area operable unit, if any. Figure 1 should also be provided to

illustrate the sampling area location.

1.3 Statement of Broad Objectives for the Sampling

This section presents the project-specific objectives for conducting the sampling event. This
is a general description of the media to be sampled and specific uses for the data. The level
of detail in individual SAP documents will vary according to the work being performed and
the intended us of the data. For this reason, a graded approach should be used for

establishing the project requirements according to the intended use of the results and the



Regulatory Document Handbook Manual: ERD-AG-003
Sampling and Analysis Plan Format F.5
Revision: 0

Date: 6/1/12

Page 2 of 43

degree of confidence needed in the quality of the results. The degree of documentation, level

of effort, and detail will vary based on the scope, complexity, and cost of the project.

2.0 SAMPLING UNIT BACKGROUND

2.1 Sampling Area Physical and Geographical Description
This section presents background information about the physical characteristics of the
sampling unit such as unit-specific geologic and hydrogeologic description (if available),

climatic conditions, physical setting, waste composition, history, and size and/or volume.

2.2 Operational History
This section presents any operational knowledge about the sampling unit such as history of
contamination, type of contaminants, nature of contamination, and any details concerning

process knowledge.

2.3 Previous Investigations/Regulatory Actions

Provides a brief discussion of the regulatory history, previous sampling results, chronology,
and outcome of previous investigations and any remedial, removal, or interim actions

previously completed (reference any parent document(s).

2.4 Summary of Existing Data Compared to Risk-Based Thresholds

Tables 1 and 2 summarize detected waste unit contaminant concentrations by media/waste
unit and compare them to risk-based thresholds or Maximum Contaminant Levels (MCLs).
Risk-based thresholds include USEPA Regional Screening Levels (RSLs) for soil, sediment,
and tap water. MCLs are risk-based drinking water concentrations that have been
determined based upon consideration of the limits of detection, available treatment
technologies, and cost and are compared to groundwater concentrations. Contaminant
concentrations are also compared to Preliminary Remediation Goals (PRGs) for concrete

and all radiological contaminated media.
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3.0 PROJECT DATA QUALITY OBJECTIVES (DQOs)

The Data Quality Objective (DQO) process is a series of logical steps that guides managers
or staff to a plan for the resource-effective acquisition of environmental data. It is both
flexible and iterative, and applies to both decision-making (e.g., compliance/non-
compliance with a standard) and estimation (e.g., ascertaining the mean concentration level
of a contaminant). The DQO process is used to establish performance and acceptance
criteria, which serve as the basis for designing a plan for collecting data of sufficient quality
and quantity to support the goals of the study. Use of the DQO process leads to efficient
and effective expenditure of resources; consensus on the type, and quantity of data needed
to meet the project goal; and the full documentation of actions taken during the development
of the project. The DQO process is a series of seven planning steps based on the scientific
method (Sections 3.1.1 to 3.1.7 below) and is detailed in United States Environmental
Protection Agency (USEPA) Guidance (USEPA 2006).

3.1 Subunit 1/Media 1 (Listed by either subunit or media)

3.1.1  State the Problem

This is a concise and detailed statement(s) of the problem(s) which will be resolved with the
data being collected. This section should describe the problem, develop a conceptual model
of the environmental hazard(s) (Figure 2) to be investigated, identify the general type of
data needed, discuss alternative approaches to the investigation and solving the problem,

and identify any constraints associated with data collection and data assessment.
3.1.2 Identify Goals of the Study

This section presents the study questions, alternative outcomes, and decision statements of
the study. This section should identify principal study questions and define alternative
actions based on possible outcomes which result from answering the study questions, use
the study question(s) and alternative actions to make a decision statement, and organize

multiple decisions into an order of priority.
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3.1.3 Identify Information Inputs

This section will identify the sources of information that will be used to answer decision
statements and the basis for what will be used to guide the choices to be made later. This
section should identify the types of and potential sources of information, information basis
for specifying performance or acceptance criteria, and the availability of appropriate
sampling and analysis methods. USEPA RSL, MCL, radiological PRG, and concrete PRG
tables will be used as the basis to guide decisions and screening. Tables 1 and 2 should be

completed using site-specific data to help develop inputs.

3.1.4  Define the Boundaries of the Study

This section defines the spatial and/or temporal boundaries of the study area. This section
should define the target population, determine any spatial or temporal boundaries, identify
practical constraints, and define the scale of inference (decision unit). Define a decision unit

and the scale on which decisions will be made.

3.1.5  Develop the Analytical Approach

This section specifies the population parameters for making decisions and develops “If-
Then-Else” decision rules for the project. This section should specify the parameters
considered to be important to make inferences about the target population, choose an
RSL/PRG/MCL (from Section 3.1.3) that sets the boundary between one outcome of the
decision process and an alternative and verify that there exists sampling and analysis
methods that have detection limits below the risk-based threshold, construct an “If — Then”
decision rule by using the risk-based threshold; determine the scale of decision making, and

the alternative action(s).
3.1.6  Specify Performance or Acceptance Criteria

Most SAPs at SRS will use a biased sampling design. Please use the below paragraphs to

justify the rationale for a biased sampling design.
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According to USEPA guidance (USEPA 2006), “The USEPA has developed the Data
Quality Objectives (DQO) Process as the Agency’s recommended planning process when
environmental data are used to select between two or more alternatives or to derive an
estimate of contamination. The DQO process is a seven step method designed to ensure that
the appropriate type, quantity, and quality of environmental data are collected for the
intended application. SW-846 methods are analytical procedures for sample analyses and
are presented in the Analytical Plan, Section 5, Analytical Plan. Section 4 presents DQO
worksheets developed for each subunit and/or media and specifies the quantity, type, and
quality, of data as well as ensuring representative data is collected for each sampling

population.

Total study error is the additive impact of two main sources of error: 1) sampling error and
2) measurement error, with sampling error being responsible for the vast majority of the
total error. “As much as 90% or more of the uncertainty in environmental data sets is due to
sampling variability as a direct consequence of the heterogeneity of the environmental
matrices” (Crumbling 2001). The method best suited to reduce sampling error is to gather
representative samples (Crumbling 2001).

It is incorrect to assume that randomly collected, non-representative samples, plus perfect
analytical chemistry will always lead risk managers to correct risk management decisions.
In order to avoid incorrect risk management decisions, it is more important to develop
Decision Quality Data (DQD). DQD is defined as “Data of known quality that can logically
be demonstrated to be effective for making the specified decision because both the sampling
and analytical uncertainties are managed to the degree necessary to meet clearly defined and
stated data needs (Crumbling 2001). Therefore, it is more important for the risk managers to
use decision quality data, emphasizing representative sampling with a specified percentage
of definitive data, in order to make a correct decision and should not be confused by
emphasizing analytical data quality which does not necessarily equate to a correct risk

management decision.
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Because the Savannah River Site (SRS) possesses significant process and historical
knowledge and in most instances has preliminary or survey data results for the majority of
its waste units, this sampling plan will largely control sampling error (the cause of greatest
total error) and set tolerable limits on decision errors by gathering data by judgmental,
judgmental-stratified, and systematic sampling designs based on process knowledge,
existing data, historical information/data, survey data, and institutional knowledge to
generate decision quality data. This is the method SRS will use to control decision errors,
since sample collection will be focused in areas of known contamination rather than using a
sampling design intended to randomly search for contamination. Judgmental sampling
provides a very conservative and certain method for collecting data with a high likelihood

for detecting worst-case contaminant concentrations while reducing total study error.

The (DQOs) for the (operable unit name) represent the type and level of analytical quality

needed for characterization at this unit and can be found in Sections 4 and 5 of this SAP.

If a statistical-based sample design is required such as for confirmation sampling then this
section should specify the decision rule(s) as a statistical hypothesis test and determine the
acceptable limits on decision errors. In this section the decision rule should be specified as a
statistical hypothesis test that examines the consequences of making an incorrect decision
from the test, and place acceptable limits on the likelihood of making decision errors. If
developing a statistically controlled sampling design, either the USEPA Decision Error
Feasibility Trial software (DEFT) or the Visual Sampling Plan (VSP) is recommended to

develop acceptance criteria to control decision errors.

3.1.7 Develop the Plan for Obtaining the Data (Project Quality Objectives)

This section documents the selected sampling design that will yield data that will best attain
the quality objectives for the project. This section should summarize all the information
from the previous steps, apply this information to identify alternative sampling designs that
are appropriate for use, and document a sampling design that will yield the data that best

answers the study questions plus obtains sufficient data quality. Clearly stated Project
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Quality Objectives (PQOs) should be included in this section in order for the developers of
the Data Usability Report (DUR) to assess whether the SAP has achieved its quality
objectives for the collected data to be qualified for project decision-making. PQOs are
qualitative and quantitative statements derived from the DQO process that clarify study
objectives the measurement performance critieria which define the appropriate types of data
and acceptance limits for data. PQQOs are used as the basis for establishing the quality and

quantity of data needed to support decisions.

Examples of PQO statements in terms of measurement performance criteria statements are
as follows:

e RPD (relative percent difference) < 20% between regular groundwater sample and
field duplicate when result >= ssEQL for precision data quality indicator

e RPD < 35% between regular soil sample and field duplicate when result >= sSEQL
for precision data quality indicator

e RPD < 100% when groundwater sample result >= MDL but < ssEQL for precision
data quality indicator

e RPD < 200% when soil sample result >= MDL but < ssEQL for accuracy/bias for
precision data quality indicator

e Percent Recovery from Matrix Spike (MS) and Matrix Spike Duplicates (MSD) are
generally >= 135% or < 30% for accuracy/bias data quality indicator. MS recovery
windows may be tighter than those listed. Refer to the Measurement Performance
Criteria Tables in the QAPP (SRNS 2012) for analyte and media-specific recovery
percentages.

e No target compound >= ssEQL for equipment blank, field blanks, method blanks, or
instrument blanks for accuracy data quality indicator

e SSEQL < MCL, RSL, or PRG for sensitivity data quality indicator

e Split sample result will have an RPD = 100% for groundwater samples and 200% for
soil samples.

e 5% of the samples will be split samples for the comparability data quality indicator.
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e 95% of samples sent to laboratory have useable (non-rejected) results for
completeness data quality indicator

e 90% of planned samples are collected and their data are useable for completeness
data quality indicator

e The objective for the representativeness data quality indicator is qualitative and will
be met by properly documenting field and analytical protocols. In the event these
procedures and methods are not able to be implemented, the appropriate corrective
action documentation should encompass the impact on the representativeness of the
information. When review of the data and documentation determines the data to be
nonrepresentative, the information is qualified for use or is not used by the project.

4.0 SAMPLING DESIGN AND RATIONALE

Implementation of the SAP to obtain decision quality data for each subunit/media is
documented in the remaining sections of this sampling and analysis plan. The following
section describes how the plan is implemented to collect the physical data to meet the

criteria developed during the DQO process.

4.1 Rationale for Subunit 1/Media 1

This section presents a description outlining the rationale for the sampling design/strategy
using the conceptual site model. This section is also a comprehensive description
discussing sample collection and how it integrates with the sample design/strategy. These
are detailed statements of how the number of samples, the analytical analyses, sample
locations, analytical data quality, and sampling design achieve the performance and
acceptance criteria. There should be a rationale for each subunit/media described in

separate sections (Section 4.2, 4.3, etc.) for each subunit/media.

The rationale and details of the sampling design/strategy are summarized in the DQO
Worksheets for each subunit and/or sampling media. Example DQO worksheets are found

in Tables 3 (soil), 4 (groundwater), and 5 (surface water).
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5.0 ANALYTICAL PLAN

This section describes the data quality levels for each type of data being collected. All data
collected under this SAP will follow the Area Completion Projects Quality Assurance
Project Plan for Environmental Data Collection and Management (QAPP) (SRNS 2012).

The data quality level is determined by the intended use of the data.

5.1 Data Quality Levels for Subunit/Media

A) Subunit 1/Media 1 data quality level should be defined here
B) Subunit 1/Media 2 data quality level should be defined here

Table 6 or parts of Table 6 may be used to illustrate analytical data quality levels and its
correlated quality assurance/quality control field samples. To provide assistance in
determining appropriate data quality levels, the Uniform Federal Policy (UFP) (USEPA, et
al, 2005) states:

Screening data are analytical data that are of sufficient quality to support an
intermediate or preliminary decision but must eventually be supported by definitive data

before a project is complete.

Definitive data are analytical data that are suitable for final decision-making which
includes data used for human health risk assessment, PTSM determination, contaminant

migration, and ecological risk assessment. Please refer to the UFP for more information.

5.2 Field Analytical Sampling Quality Assurance/Quality Control

Provide a table with the type and number of regular (soils, sediments, surface water, and
groundwater) and field QC samples required for collection in the sampling plan. Refer to
example Table 11. The number and type of field samples can be variable depending upon
the needs of the project. *If there are no field QA/QC samples collected, the data is of

unknown quality and will not be validated or used for remedial decision making.
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Field Quality Control/Quality Control Samples

A)
B)
C)
D)
E)

Field Duplicates
Rinsate/Equipment Blanks
Field Blanks

Trip Blanks

Split Samples

Field quality assurance/quality control will be maintained through the use of quality

control/quality (QA/QC) samples and methods as described below:

1.

Field Duplicate (co-located) Samples: Two or more independent samples collected

from side-by-side locations at the same point in time and space so as to be
considered identical. These separate samples are intended to represent the same
population and are carried through all steps of the sampling and analytical
procedures in an identical manner. These samples are used to assess precision of the
total method, including sampling, analysis, and site heterogeneity. Field duplicate
samples are planned at a combined minimum rate of 5% according to ER-SOP-043,
or typically 1 per 20 samples and analyzed for the same parameters as the associated

samples.

Equipment Blank: A sample of water free of measurable contaminants poured over

or through decontaminated field sampling equipment that is considered ready to
collect or process an additional sample. The purpose of this blank is to assess the
adequacy of the decontamination process. Also called rinse blank or rinsate blank.

Equipment blanks are typically planned at a rate of 1 blank per 40 samples.

Field Blank: A blank used to provide information about contaminants that may be
introduced during sample collection, storage, and transport; also a clean sample
exposed to sampling conditions, transported to the laboratory, and treated as an
environmental sample. Field blanks are optional and may be collected when

contamination from external environmental sources is anticipated by the project
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team. Typically field blanks, when used, are planned at a rate of 1 blank per 40

samples.

4. Trip Blank: A clean sample of water free of measurable contaminants that is taken
to the sampling site and transported to the laboratory for analysis without having
been exposed to sampling procedures. Trip blanks are analyzed to assess whether
contamination was introduced during sample shipment (typically analyzed for
volatile organic compounds only). A blank consists of distilled-deionized water
provided by the laboratory to be placed in every cooler with VOC samples typically

at the rate of 1 trip blank per cooler.

5. Split Samples: Two or more representative portions from a sample in the field,
analyzed by at least two different laboratories and/or methods. Prior to splitting, a
sample is mixed (except volatiles, oil and grease, or when otherwise determined) to
minimize sample heterogeneity. These are quality control samples used to assess
precision, variability, and data comparability between laboratories. Split samples are
planned at a combined minimum rate of 5% or typically 1 per 20 samples and

analyzed for the same parameters as the associated samples.
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5.3 Sample Matrix Table

Develop a Sampling Matrix Table to include all the below information. Refer to Table 11

for a comprehensive example.

A)
B)
C)
D)
E)
F)
G)
H)
1)

J)

Sample Count

Coordinates*

Sample ID

Sample Number

Field Quality Control Samples

Sample Collection Method

Media

Sample Depth (depth below ground surface)
Subunit Location

Analytical Suites

*Proposed coordinates may change as necessary due to field conditions.

The sample matrix table or text should provide a summary of the number of each type of

sample collected.

5.4 Sample Location Map

Develop a figure (Figure 3) that illustrates the proposed locations of samples to be collected

for all matrices. Contingency sample locations should be included.

6.0 FIELD IMPLEMENTATION

6.1 List of Sampling/Collection Equipment

This section lists type of sampling/collection equipment needed to execute the Field

Implementation Plan. Examples include:

Hand augers

Hand scoops

Organic Vapor Analyzer (OVA) meter
Portable/hand-held pH meter
Portable/hand-held Conductivity meter
Lanthanum-Bromide (La-Br) gamma detector
Global Positioning System (GPS) Unit

KIJ-5 Radio
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e Sample bottles with preservatives
e Coolers
6.2 Investigation Derived Waste
Investigation Dervied Waste (IDW) will be managed according to the site-specific IDW

management plan developed for the project.
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Figure 1 Location of the Sampling Unit
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Conceptual Site Model for Contaminated Soil

Figure 2
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Figure 3 Map Illustrating Sampling Location for All Media
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TABLES
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Table 1 Soil Analyte Concentrations Compared to Regional Screening Levels
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Table 2 Water Analyte Concentrations Compared to Regional Screening Levels

and/or Maximum Contaminant Levels
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Table 3 Example of Data Quality Objectives Worksheet for Soil Media
Exposure
Pathway Data Needs and Field Activities Potential
and/or DQOs Including Including Remedial
Pathway Probable Release Engineering/Physical Removal and Action
(Media) Conditions Mechanisms Processes Characterization | Parameters | Alternatives
Use Background Soils
Surface Radiological Ingestion, Study for background soil | Perform radiological | 90% Institutional
soil, contamination of inhalation, concentrations survey with Screening— Controls
subsurface | gravel and/or soil from | absorption, or Canberra 1000 of level data
soil, deep overflows and spills direct exposure | Determine the nature and | rail road track, quality Excavation of
soil from radioactive water | with soil vertical and horizontal cross-ties, and up to contaminated
from the cask cars extent of contamination 6 feet on either side 10% gravel and or
of the rail road bed definitive- soils
Infiltration/percolation Qualitative and in order to detect the | level data
of contaminated water quantitative concentration | presence of quality Cover System
through onto gravel data of soil contaminants | radiological
and/or surface and contaminants above | Full
subsurface soils Determine surficial risk background levels TAL/TCL
(COCs) due to direct suite with
exposure with rad Use ISOCS and/or alpha/beta
contaminated gravel or lanthanum-bromide radiological
soils portable detectors to | indicators and
in-situ quantify gamma PHA
Determine contaminant activities of “Hot suite.
migration (CMCOCs) Spots” in gravel. Speciate
potential through Soil samples from samples if
contaminant migration “hot spots” to radiological
analysis quantify activity in 20/50 trigger
soil. levels are
Determine PTSM exceeded.
through evaluation of Soil samples will be
data collected at all areas | Hydraulic
identified above conductivity,
Determine geotechnical background. Soil total porosity,
properties of soil media samples should be effective
from interface of porosity,
If soil is determined to be | gravel-soil. Step- grain size
contaminated, then outs will be planned | analysis, bulk
continue to move at 3 foot intervals, if | density,
contingency samples contamination is not | moisture
outward in a radial bounded, to content
direction from the last determine both the
sample station until the vertical and

deepest sample screens
clean with the Canberra
1000

horizontal extent.
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Table 4 Example of Data Quality Objectives Worksheet for Groundwater Media
Exposure
Pathway Data Needs and Field Activities Potential
and/or DQOs Including Including Remedial
Pathway Probable Release Engineering/Physical Removal and Action
(Media) Conditions | Mechanisms Processes Characterization | Parameters | Alternatives
Groundwater
Contamination | Ingestion or Determine groundwater First, perform CPT 90% Institutional
of dermal contact | background geophysical logging | Screening— Controls
groundwater with concentrations using up- | of all sample level data
from leaching groundwater, gradient CPT locations including quality Monitored
and spills showering groundwater samples tip pressure, sleeve Natural
from primary (includes friction, pore- 10% Attenuation
sources inhalation and | Define the nature, pressure, and definitive- Remedy
dermal), or vertical, horizontal resistivity level data
inhalation of extent, and 3-D quality ZVI
vapor from geometry of any detected | Push continues until recirculation
groundwater groundwater plumes tool refusal TCL VOC wells
suite and
Qualitative and Use the geophysical | tritium Phyto-
quantitative logs to select remediation
concentration data of multiple depth- Hydraulic
groundwater discrete conductivity,
contaminants groundwater total porosity,
sampling locations effective
Attempt to identify the porosity,
source zone of Collect grain size
groundwater groundwater analysis, bulk
contamination by tracing | samples and density
the plume back to the analyze for TCL collected
source zone VOCs and tritium from
geotechnical
Trace the groundwater Use real time samples in

plume to discharge zones
in surface water

Collect hydrOgeologic
and lithologic data of
subsurface to provide
data for unsaturated and
saturated zone modeling

Determine if the
groundwater plume has
migrated beneath XYZ
Branch Creek

Determine if next
deepest aquifer has been
contaminated to bound
the plume vertically

analytical data and
CPT logs to locate
the next sampling
stations

If groundwater
contaminant
concentrations at
any sample station
exceed the MCL,
then continue
groundwater
sampling both
parallel and
perpendicular to the
longitudinal axis of
the of the plume(s),
until the
groundwater
concentrations are
less than the MCL
orleadtoa
groundwater
discharge zone

the saturated
zone
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Table 5 Example of Data Quality Objectives Worksheet for Surface Water and
Sediment Media
Exposure
Pathway Data Needs and Field Activities Potential
and/or DQOs Including Including Remedial
Pathway Probable Release Engineering/Physical Removal and Action
(Media) Conditions | Mechanisms Processes Characterization | Parameters | Alternatives
Surface Surface water Ingestion, Qualitative and Surface water and 90% Institutional
water and and sediment inhalation, or quantitative sediment sampling Screening— Controls
sediment may be dermal contact | concentration data of to be conducted level data
contaminated with surface water after the quality Monitored
from contaminated contaminants and co- groundwater plume Natural
groundwater surface water located sediment discharge zone(s) 10% Attenuation
dischargingto | orsedimentin | samples to determine have been identified | definitive- Remedy
local creeks creeks impact to potential and the area of level data
receptors from the discharge has been quality None based
contaminated determined on existing
groundwater discharge TCL vVOC data
Use linear- suite and
Determine the linear judgmental tritium

extent of impacted
surface water and
sediment

Determine best long-
term monitoring
locations for surface
water

Bound the extent of
impacted stream
discharge zones

sampling design to
collect surface
water samples

Use trowel method
for sediment sample
collection in the
same location as the
surface water
sample

Collect surface
water and sediment
samples working
from down-gradient
to up-gradient so
subsequent samples
will not be
contaminated from
stream flow
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Table 6 Minimum Field Quality Control/Quality Assurance Sampling Requirements
Frequency of Field Quality
Data Quality Field Quality Control/Quality Control/ Quality Assurance
Level Assurance Samples Sample
uu None
VU None
\AY Co-located Field Duplicate Minimum 5%*
Trip Blank Minimum 1 per cooler
Equipment Blank 1 per 40 samples?
Field Blank Optional; 1 per 40 samples®
Split Sample Minimum 5%
SD Co-located Field Duplicate Minimum 5%*
Trip Blank 1 per cooler
Equipment Blank 1 per 40 samples®
Field Blank Optional; 1 per 40 samples®
Split Sample Minimum 5%
D Co-located Field Duplicate Minimum 5%*
Trip Blank 1 per cooler
Equipment Blank 1 per 40 samples?
Field Blank Optional; 1 per 40 samples®
Split Sample Minimum 5%

Data Quality Levels

UU Data Unverified and Unvalidated Data (no errors from ERDMs database loading screens)

VU Data Verified and Unvalidated Data (includes missing data checks)

VV Data Verified and Validated Data (validated to automated criteria; equivalent to USEPA Screening
Level Data)

SD Data USEPA Screening Level Data with 10% Definitive Confirmation

D Data USEPA Definitive Level Data

Footnotes:

1.  Minimum frequency established per ER-SOP-043
2. Typical frequency
3. Recommended based on project needs; typical frequency
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Table 7 Laboratory Analytical Specifications Table TAL/TCL Analytes for Soil and
Sediment Media
Preparation ° EPA® CRDL"
Analyte Analyte ID Method Method (mg/kgL
Target Analyte List
| Cyanide | 57-12-5 EPA9012B 3.0
Aluminum 7429-90-5 3051A,3052 EPA6010C 1.9
Antimony 7440-36-0 3051A,3052 EPA6010C 0.35
Arsenic 7440-38-2 3051A,3052 EPA6010C 0.312
Barium 7440-39-3 3051A,3052 EPA6010C 0.021
Beryllium 7440-41-7 3051A,3052 EPAG6010C 0.0311
Cadmium 7440-43-9 3051A,3052 EPAG010C 0.04
Calcium 7440-70-2 3051A,3052 EPAG010C 0.069
Chromium 7440-47-3 3051A,3052 EPAG010C 0.09
Cobalt 7440-48-4 3051A,3052 EPA6010C 0.08
Copper 7440-50-8 3051A,3052 EPA6010C 0.1
Iron 7439-89-6 3051A,3052 EPA6010C 2.19
Lead 7439-92-1 3051A,3052 EPA6010C 0.59
Magnesium 7439-95-4 3051A,3052 EPAG010C 0.0141
Manganese 7439-96-5 3051A,3052 EPAG010C 0.0885
Mercury 7439-97-6 3051A,3052 EPA7471B 0.0152
Nickel 7440-02-0 3051A,3052 EPAG010C 0.088
Potassium 7440-09-7 3051A,3052 EPA6010C 0.08
Selenium 7782-49-2 3051A,3052 EPA6010C 0.0057
Silver 7440-22-4 3051A,3052 EPA6010C 0.101
Sodium 7440-23-5 3051A,3052 EPA6010C 0.298
Thallium 7440-28-0 3051A,3052 EPA6010C 0.16
Vanadium 7440-62-2 3051A,3052 EPAG010C 0.074
Zinc 7440-66-6 3051A,3052 EPAG010C 0.0043
Special Analysis
Hexavalent chromium (Cr™) 1333-82-0 3060A EPA7196A/7199 TBD
Target Compound List
PCBs
AROCLOR 1016 12674-11-2 3540C,3541,3545A EPA8082A 0.0032
AROCLOR 1221 11104-28-2 3540C,3541,3545A EPA8082A 0.00022
AROCLOR 1232 11141-16-5 3540C,3541,3545A EPA8082A 0.00022
AROCLOR 1242 53469-21-9 3540C,3541,3545A EPA8082A 0.00022
AROCLOR 1248 12672-29-6 3540C,3541,3545A EPA8082A 0.00022
AROCLOR 1254 11097-69-1 3540C,3541,3545A EPA8082A 0.00022
AROCLOR 1260 11096-82-5 3540C,3541,3545A EPA8082A 0.00022
Aldrin 309-00-2 3540C,3541,3545A,3550C EPA8081B 0.000029
alpha-Benzene hexachloride 319-84-6 3540C,3541,3545A,3550C EPA8081B 0.000066
alpha-Chlordane 5103-71-9 3540C,3541,3545A,3550C EPA8081B 0.000021
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Preparation ° EPA® CRDL"

Analyte Analyte ID Method Method (mg/kg)
beta-Benzene hexachloride 319-85-7 3540C,3541,3545A,3550C EPA8081B 0.00032
DDD 72-54-8 3540C,3541,3545A,3550C EPAS081B 0.0024
DDE 72-55-9 3540C,3541,3545A,3550C EPA8081B 0.0017
DDT 50-29-3 3540C,3541,3545A,3550C EPA8081B 0.00101
delta-Benzene hexachloride 319-86-8 3540C,3541,3545A,3550C EPA8081B 0.000066
Dieldrin 60-57-1 3540C,3541,3545A,3550C EPA8081B 0.00003
Endosulfan | 959-98-8 3540C,3541,3545A,3550C EPA8081B 0.000066
Endosulfan Il 33213-65-9 | 3540C,3541,3545A,3550C EPA8081B 0.00013
Endosulfan sulfate 1031-07-8 3540C,3541,3545A,3550C EPA8081B 0.00013
Endrin 72-20-8 3540C,3541,3545A,3550C EPA8081B 0.00013
Endrin aldehyde 7421-93-4 3540C,3541,3545A,3550C EPA8081B 0.00013
Endrin ketone 53494-70-5 | 3540C,3541,3545A,3550C EPA8081B 0.00034
gamma-Chlordane 5103-74-2 3540C,3541,3545A,3550C EPA8081B C
Heptachlor 76-44-8 3540C,3541,3545A,3550C EPA8081B 0.00044
Heptachlor epoxide 1024-57-3 3540C,3541,3545A,3550C EPA8081B 0.00059
Lindane 58-89-9 3540C,3541,3545A,3550C EPA8081B 0.000066
Methoxychlor 72-43-5 3540C,3541,3545A,3550C EPA8081B 0.00113
Toxaphene 8001-35-2 3540C,3541,3545A,3550C EPA8081B 0.0187
2,4,5-Trichlorophenol 95-95-4 3540C,3541,3545A,3550C EPA8270D 0.0074
2,4,6-Trichlorophenol 88-06-2 3540C,3541,3545A,3550C EPA8270D 0.0074
2,4-Dichlorophenol 120-83-2 3540C,3541,3545A,3550C EPA8270D 0.014
2,4-Dimethylphenol 105-67-9 3540C,3541,3545A,3550C EPA8270D 0.014
2,4-Dinitrophenol 51-28-5 3540C,3541,3545A,3550C EPA8270D 0.12
2-Chlorophenol 95-57-8 3540C,3541,3545A,3550C EPA8270D 0.0057
2-Methyl-4,6-dinitrophenol 534-52-1 3540C,3541,3545A,3550C EPA8270D 0.0078
2-Nitrophenol 88-75-5 3540C,3541,3545A,3550C EPA8270D 0.013
4-Chloro-m-cresol 59-50-7 3540C,3541,3545A,3550C EPA8270D 0.0555
4-Nitrophenol 100-02-7 3540C,3541,3545A,3550C EPA8270D 0.156
m/p-Cresol 1319-77-3 3540C,3541,3545A,3550C EPA8270D 0.096
0-Cresol (2-Methylphenol) 95-48-7 3540C,3541,3545A,3550C EPA8270D 0.0056
Pentachlorophenol 87-86-5 3540C,3541,3545A,3550C EPA8270D 0.003
Phenol 108-95-2 3540C,3541,3545A,3550C EPA8270D 0.0062
1,2,4,5-Tetrachlorobenzene 95-94-3 3540C,3541,3545A,3550C EPA8270D 0.17
2,3,4,6-Tetrachlorophenol 58-90-2 3540C,3541,3545A,3550C EPA8270D 0.17
1,1'-Biphenyl 92-52-4 3540C,3541,3545A,3550C EPA8270D 0.35
2,4-Dinitrotoluene 121-14-2 3540C,3541,3545A,3550C EPA8270D 0.0446
2,6-Dinitrotoluene 606-20-2 3540C,3541,3545A,3550C EPA8270D 0.028
2-Chloronaphthalene 91-58-7 3540C,3541,3545A,3550C EPA8270D 0.0056
2-Methylnaphthalene 91-57-6 3540C,3541,3545A,3550C EPA8270D 0.05
> Nitoaniine 88-74-4 3540C,3541,3545A,3550C | EPA8270D 0.0035
3,3'-Dichlorobenzidine 91-94-1 3540C,3541,3545A,3550C EPA8270D 0.143
4-Bromophenyl phenyl ether 101-55-3 3540C,3541,3545A,3550C EPA8270D 0.015
4-Chloroaniline 106-47-8 3540C,3541,3545A,3550C EPA8270D 0.016
4-Chlorophenyl phenyl ether 7005-72-3 3540C,3541,3545A,3550C EPA8270D 0.0409
Acenaphthene 83-32-9 3540C,3541,3545A,3550C EPA8270D 0.0352
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Acenaphthylene 208-96-8 3540C,3541,3545A,3550C EPA8270D 0.035
Acetophenone 98-86-2 3540C,3541,3545A,3550C EPA8270D 0.00049
Anthracene 120-12-7 3540C,3541,3545A,3550C EPA8270D 0.0445
Atrazine 1912-24-9 3540C,3541,3545A,3550C EPA8270D 0.0022
Benzaldehyde 100-52-7 3540C,3541,3545A,3550C EPA8270D 6.1
Benzo[a Janthracene 56-55-3 3540C,3541,3545A,3550C EPA8270D 0.0294
Benzo[a Jpyrene 50-32-8 3540C,3541,3545A,3550C EPA8270D 0.0255
Benzo[b ]Jfluoranthene 205-99-2 3540C,3541,3545A,3550C EPA8270D 0.0553
Benzo[g,h,i Jperylene 191-24-2 3540C,3541,3545A,3550C EPA8270D 0.0296
Benzo[k Jfluoranthene 207-08-9 3540C,3541,3545A,3550C EPA8270D 0.0588
Bis(2-chloro-1-methylethyl)ether | 108-60-1 3540C,3541,3545A,3550C EPA8270D 0.0541
Bis(2-chloroethoxy) methane 111-91-1 3540C,3541,3545A,3550C EPA8270D 0.0072
Bis(2-chloroethyl) ether 111-44-4 3540C,3541,3545A,3550C EPA8270D 0.0695
Bis(2-ethylhexyl) phthalate 117-81-7 3540C,3541,3545A,3550C EPA8270D 0.035
Butylbenzyl phthalate 85-68-7 3540C,3541,3545A,3550C EPA8270D 0.028
Caprolactam 105-60-2 3540C,3541,3545A,3550C EPA8270D 0.0463
Carbazole 86-74-8 3540C,3541,3545A,3550C EPA8270D 0.024
Chrysene 218-01-9 3540C,3541,3545A,3550C EPA8270D 0.0329
Dibenz[a,h Janthracene 53-70-3 3540C,3541,3545A,3550C EPA8270D 0.0332
Dibenzofuran 132-64-9 3540C,3541,3545A,3550C EPA8270D 0.0389
Dibutyl phthalate 84-74-2 3540C,3541,3545A,3550C EPA8270D 0.028
Diethyl phthalate 84-66-2 3540C,3541,3545A,3550C EPA8270D 0.028
Dimethyl phthalate 131-11-3 3540C,3541,3545A,3550C EPA8270D 0.028
Di-n-octyl phthalate 117-84-0 3540C,3541,3545A,3550C EPA8270D 0.028
Fluoranthene 206-44-0 3540C,3541,3545A,3550C EPA8270D 0.0034
Fluorene 86-73-7 3540C,3541,3545A,3550C EPA8270D 0.0379
Hexachlorobenzene 118-74-1 3540C,3541,3545A,3550C EPA8270D 0.0322
Hexachlorobutadiene 87-68-3 3540C,3541,3545A,3550C EPA8270D 0.0056
Hexachlorocyclopentadiene 77-47-4 3540C,3541,3545A,3550C EPA8270D 0.0024
Hexachloroethane 67-72-1 3540C,3541,3545A,3550C EPA8270D 0.03
Indeno[1,2,3-c,d Jpyrene 193-39-5 3540C,3541,3545A,3550C EPA8270D 0.03
Isophorone 78-59-1 3540C,3541,3545A,3550C EPA8270D 0.044
m-Nitroaniline 99-09-2 3540C,3541,3545A,3550C EPA8270D 0.164
Naphthalene 91-20-3 3540C,3541,3545A,3550C EPA8270D 0.0056
Nitrobenzene 98-95-3 3540C,3541,3545A,3550C EPA8270D 0.014
N-Nitrosodiphenylamine 86-30-6 3540C,3541,3545A,3550C EPA8270D 0.013
N-Nitrosodipropylamine 621-64-7 3540C,3541,3545A,3550C EPA8270D 0.0559
Phenanthrene 85-01-8 3540C,3541,3545A,3550C EPA8270D 0.0335
p-Nitroaniline 100-01-6 3540C,3541,3545A,3550C EPA8270D 0.028
Pyrene 129-00-0 3540C,3541,3545A,3550C EPA8270D 0.0082
Volatiles

1,1,1-Trichloroethane 71-55-6 5035A EPA8260B 0.00118
1,1,2,2-Tetrachloroethane 79-34-5 5035A EPA8260B 0.00133
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 5035A EPA8260B C
1,1,2-Trichloroethane 79-00-5 5035A EPA8260B 0.00085
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1,1-Dichloroethane 75-34-3 5035A EPA8260B 0.00115
1,1-Dichloroethylene 75-35-4 5035A EPA8260B 0.000054
1,2,4-Trichlorobenzene 120-82-1 5035A EPA8260B 0.000423
1,2-Dibromo-3-chloropropane 96-12-8 5035A EPA8260B 0.00045
1,2-Dibromoethane 106-93-4 5035A EPA8260B 6.9E-06
1,2-Dichlorobenzene 95-50-1 5035A EPA8260B C
1,2-Dichloroethane (EDC) 107-06-2 5035A EPA8260B 0.00035
1,2-Dichloropropane 78-87-5 5035A EPA8260B 0.00035
1,3-Dichlorobenzene 541-73-1 5035A EPA8260B C
1,4-Dichlorobenzene 106-46-7 5035A EPA8260B C
2-Hexanone 591-78-6 5035A EPA8260B 0.00286
Acetone 67-64-1 5035A EPA8260B 0.00703
Benzene 71-43-2 5035A EPA8260B 0.000823
Bromodichloromethane 75-27-4 5035A EPA8260B 0.001
Bromoform (Tribromomethane) 75-25-2 5035A EPA8260B 0.00115
Bromomethane (Methyl bromide) | 74-83-9 5035A EPA8260B 0.00256
Carbon disulfide 75-15-0 5035A EPA8260B 0.000988
Carbon tetrachloride 56-23-5 5035A EPA8260B 0.00122
Chlorobenzene 108-90-7 5035A EPA8260B 0.000987
Chloroethane 75-00-3 5035A EPA8260B 0.00269
Chloroethene (Vinyl chloride) 75-01-4 5035A EPA8260B 0.00015
Chloroform 67-66-3 5035A EPA8260B 0.00142
Chloromethane (Methyl chloride) | 74-87-3 5035A EPA8260B 0.0012
cis-1,2-Dichloroethylene 156-59-2 5035A EPA8260B C
cis-1,3-Dichloropropene 10061-01-5 5035A EPA8260B 0.00131
Cyclohexane 110-82-7 5035A EPA8260B 0.00008
Dibromochloromethane 124-48-1 5035A EPA8260B 0.00103
Dichlorodifluoromethane 75-71-8 5035A EPA8260B 0.004
Dichloromethane (Methylene 75-09-2 5035A EPA8260B

chloride) 0.00165
Ethylbenzene 100-41-4 5035A EPA8260B 0.00107
Cumene (Isopropylbenzene) 98-82-8 5035A EPA8260B 0.000254
Methyl acetate 79-20-9 5035A EPA8260B 22
Methyl ethyl ketone 78-93-3 5035A EPA8260B 0.00468
Methyl isobutyl ketone 108-10-1 5035A EPA8260B 0.00262
Methyl tertiary butyl ether (MTBE) 1634-04-4 5035A EPA8260B 0.000107
Methylcyclohexane 108-87-2 5035A EPA8260B 2.6
Styrene 100-42-5 5035A EPA8260B 0.00072
Tetrachloroethylene (PCE) 127-18-4 5035A EPA8260B 0.00142
Toluene 108-88-3 5035A EPA8260B 0.00107
trans-1,2-Dichloroethylene 156-60-5 5035A EPA8260B 0.002
trans-1,3-Dichloropropene 10061-02-6 5035A EPA8260B 0.00113
Trichloroethylene (TCE) 79-01-6 5035A EPA8260B 0.00137
Trichlorofluoromethane 75-69-4 5035A EPA8260B 0.002
o-Xylene 95-47-6 5035A EPA8260B 0.00311
m,p-Xylene MPXYL 5035A EPA8260B 0.005
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Bromochloromethane 74-97-5 5035A EPA8260B 0.005
1,4-Dioxane 123-91-1 5035A EPA8260B 0.1
1,2-Dichlorobenzene 95-50-1 5035A EPA8260B .005
1,2,3-Trichlorobenzene 87-61-6 5035A EPA8260B .005

detection limits.

A) CRDL is the Contract Required Detection Limit and is not always attainable.
B) Extraction and preparation methods differ depending upon media, concentration, instrument, laboratory, and analytical method. Preparation methods will also

C) Laboratory instructed to obtain the lowest possible method detection limit.

influence
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Preparation ° Analytical ° | CRDL *
Analyte Analyte ID Method Method (ug/L)
Target Analyte List
Cyanide
57-12-5 NA EPA9012B 4.0
Metals
Aluminum 7429-90-5 3005A,3015A EPA6010C 2.0
Antimony 7440-36-0 3005A,3015A EPA6010C 2.0
Arsenic 7440-38-2 3005A,3015A EPA6010C 2.0
Barium 7440-39-3 3005A,3015A EPA6010C 1.0
Beryllium 7440-41-7 3005A,3015A EPA6010C 2.0
Cadmium 7440-43-9 3005A,3015A EPA6010C 2.0
Calcium 7440-70-2 3005A,3015A EPA6010C 2.0
Chromium 7440-47-3 3005A,3015A EPA6010C 2.0
Cobalt 7440-48-4 3005A,3015A EPA6010C 2.0
Copper 7440-50-8 3005A,3015A EPA6010C 2.0
Iron 7439-89-6 3005A,3015A EPA6010C 13.0
Lead 7439-92-1 3005A,3015A EPA6010C 3.4
Magnesium 7439-95-4 3005A,3015A EPA6010C 2.0
Manganese 7439-96-5 3005A,3015A EPA6010C 2.0
Mercury 7439-97-6 3005A,3015A EPA7471B 2.0
Nickel 7440-02-0 3005A,3015A EPA6010C 2.0
Potassium 7440-09-7 3005A,3015A EPA6010C 2.0
Selenium 7782-49-2 3005A,3015A EPA6010C 10.0
Silver 7440-22-4 3005A,3015A EPA6010C 2.0
Sodium 7440-23-5 3005A,3015A EPA6010C 2.0
Thallium 7440-28-0 3005A,3015A EPA6010C 2.0
Vanadium 7440-62-2 3005A,3015A EPA6010C 10.0
Zinc 7440-66-6 3005A,3015A EPA6010C 2.0
Hexavalent Chromium (Cr™) NA EPA7196A TBD
Target Compound List
Aroclor 1016 12674-11-2 3510C,3520C,3535A EPA8082A 0.01
Aroclor 1221 11104-28-2 3510C,3520C,3535A EPAB082A 0.5
Aroclor 1232 11141-16-5 3510C,3520C,3535A EPA8082A 0.5
Aroclor 1242 53469-21-9 3510C,3520C,3535A EPA8082A 5.7
Aroclor 1248 12672-29-6 3510C,3520C,3535A EPA8082A 0.056
Aroclor 1254 11097-69-1 3510C,3520C,3535A EPA8082A TBD
Aroclor 1260 11096-82-5 3510C,3520C,3535A EPAB082A 4.0
Aldrin 309-00-2 3510C,3520C,3535A EPA8081B 2.0
alpha-Benzene hexachloride 319-84-6 3510C,3520C,3535A EPA8081B 10.0
alpha-Chlordane 5103-71-9 3510C,3520C,3535A EPA8081B 1.0
beta-Benzene hexachloride 319-85-7 3510C,3520C,3535A EPA8081B 2.0
delta-Benzene hexachloride 319-86-8 3510C,3520C,3535A EPA8081B 4.0
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Dieldrin 60-57-1 3510C,3520C,3535A EPA8081B 2.0
Endosulfan | 959-98-8 3510C,3520C,3535A EPA8081B 1.0
Endosulfan Il 33213-65-9 3510C,3520C,3535A EPA8081B 10.0
Endosulfan sulfate 1031-07-8 3510C,3520C,3535A EPA8081B 14.0
Endrin 72-20-8 3510C,3520C,3535A EPA8081B 2.0
Endrin aldehyde 7421-93-4 3510C,3520C,3535A EPA8081B 2.0
Endrin ketone 53494-70-5 3510C,3520C,3535A EPA8081B 2.0
gamma-Chlordane 5103-74-2 3510C,3520C,3535A EPA8081B 2.0
Heptachlor 76-44-8 3510C,3520C,3535A EPA8081B 1.0
Heptachlor epoxide 1024-57-3 3510C,3520C,3535A EPA8081B 14.0
Lindane 58-89-9 3510C,3520C,3535A EPA8081B 2.0
Methoxychlor 72-43-5 3510C,3520C,3535A EPA8081B 2.0
DDD 72-54-8 3510C,3520C,3535A EPA8081B 2.0
DDE 72-55-9 3510C,3520C,3535A EPA8081B 2.0
DDT 50-29-3 3510C,3520C,3535A EPA8081B 2.0
Toxaphene 8001-35-2 3510C,3520C,3535A EPA8081B 1.0
2,4,5-Trichlorophenol 95-95-4 3510C, 3520C EPA8270D 1.0
2,4,6-Trichlorophenol 88-06-2 3510C, 3520C EPA8270D 1.0
2,4-Dichlorophenol 120-83-2 3510C, 3520C EPA8270D 0.12
2,4-Dimethylphenol 105-67-9 3510C, 3520C EPA8270D 4.0
2,4-Dinitrophenol 51-28-5 3510C, 3520C EPA8270D 5.0
2-Chlorophenol 95-57-8 3510C, 3520C EPA8270D 1.0
2-Methyl-4,6-dinitrophenol 534-52-1 3510C, 3520C EPA8270D 5.0
2-Nitrophenol 88-75-5 3510C, 3520C EPA8270D 1.0
4-Chloro-m-cresol 59-50-7 3510C, 3520C EPA8270D 2.0
4-Nitrophenol 100-02-7 3510C, 3520C EPA8270D 20.0
m/p-Cresol 1319-77-3 3510C, 3520C EPA8270D 0.062
0-Cresol (2-Methylphenol) 95-48-7 3510C, 3520C EPA8270D 1.0
Pentachlorophenol 87-86-5 3510C, 3520C EPA8270D 1.0
Phenol 108-95-2 3510C, 3520C EPA8270D 1.0
1,2,4,5-Tetrachlorobenzene 95-94-3 3510C, 3520C EPA8270D 1.0
2,3,4,6-Tetrachlorophenol 58-90-2 3510C, 3520C EPA8270D 4.0
1,1'-Biphenyl 92-52-4 3510C, 3520C EPA8270D 10.0
2,4-Dinitrotoluene 121-14-2 3510C, 3520C EPA8270D 0.14
2,6-Dinitrotoluene 606-20-2 3510C, 3520C EPA8270D 2.0
2-Chloronaphthalene 91-58-7 3510C, 3520C EPA8270D 10.0
2-Methylnaphthalene 91-57-6 3510C, 3520C EPA8270D 20.0
2-Nitroaniline 88-74-4 3510C, 3520C EPA8270D 1.0
3,3'-Dichlorobenzidine 91-94-1 3510C, 3520C EPA8270D 10.0
4-Bromophenyl phenyl ether 101-55-3 3510C, 3520C EPA8270D 10.0
4-Chloroaniline 106-47-8 3510C, 3520C EPA8270D 2.0
4-Chlorophenyl phenyl ether 7005-72-3 3510C, 3520C EPA8270D 0.2
Acenaphthene 83-32-9 3510C, 3520C EPA8270D 1.0
Acenaphthylene 208-96-8 3510C, 3520C EPA8270D 2.0
Acetophenone 98-86-2 3510C, 3520C EPA8270D 100.0
Anthracene 120-12-7 3510C, 3520C EPA8270D 2.0
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Atrazine 1912-24-9 3510C, 3520C EPA8270D 2.0
Benzaldehyde 100-52-7 3510C, 3520C EPA8270D 4.0
Benzo[a Janthracene 56-55-3 3510C, 3520C EPA8270D 10.0
Benzo[a Jpyrene 50-32-8 3510C, 3520C EPA8270D 2.0
Benzo[b ]Jfluoranthene 205-99-2 3510C, 3520C EPA8270D 2.0
Benzo[g,h,i Jperylene 191-24-2 3510C, 3520C EPA8270D 0.055
Benzo[k Jfluoranthene 207-08-9 3510C, 3520C EPA8270D 2.0
Bis(2-chloro-1- 108-60-1 3510C, 3520C EPA8270D 87.0
methylethyl)ether
Bis(2-chloroethoxy) methane 111-91-1 3510C, 3520C EPA8270D 0.5
Bis(2-chloroethyl) ether 111-44-4 3510C, 3520C EPA8270D 0.5
Bis(2-ethylhexyl) phthalate 117-81-7 3510C, 3520C EPA8270D 0.5
Butylbenzyl phthalate 85-68-7 3510C, 3520C EPA8270D 1.0
Caprolactam 105-60-2 3510C, 3520C EPA8270D 12.0
Carbazole 86-74-8 3510C, 3520C EPA8270D 1.0
Chrysene 218-01-9 3510C, 3520C EPA8270D 10.0
Dibenz[a,h Janthracene 53-70-3 3510C, 3520C EPA8270D 2.0
Dibenzofuran 132-64-9 3510C, 3520C EPA8270D 0.064
Dibutyl phthalate 84-74-2 3510C, 3520C EPA8270D 2.0
Diethyl phthalate 84-66-2 3510C, 3520C EPA8270D 1.0
Dimethyl phthalate 131-11-3 3510C, 3520C EPA8270D 2.0
Di-n-octyl phthalate 117-84-0 3510C, 3520C EPA8270D 0.5
Fluoranthene 206-44-0 3510C, 3520C EPA8270D 2.0
Fluorene 86-73-7 3510C, 3520C EPA8270D 1.0
Hexachlorobenzene 118-74-1 3510C, 3520C EPA8270D 0.5
Hexachlorobutadiene 87-68-3 3510C, 3520C EPA8270D 1.0
Hexachlorocyclopentadiene 77-47-4 3510C, 3520C EPA8270D 1.0
Hexachloroethane 67-72-1 3510C, 3520C EPA8270D 2.0
Indenol1,2,3-c,d Jpyrene 193-39-5 3510C, 3520C EPA8270D 2.0
Isophorone 78-59-1 3510C, 3520C EPA8270D 10.0
m-Nitroaniline 99-09-2 3510C, 3520C EPA8270D 1.0
Naphthalene 91-20-3 3510C, 3520C EPA8270D 10.0
Nitrobenzene 98-95-3 3510C, 3520C EPA8270D 1.0
N-Nitrosodiphenylamine 86-30-6 3510C, 3520C EPA8270D 15
N-Nitrosodipropylamine 621-64-7 3510C, 3520C EPA8270D 2.0
Phenanthrene 85-01-8 3510C, 3520C EPA8270D 2.0
p-Nitroaniline 100-01-6 3510C, 3520C EPA8270D 8.0
Pyrene 129-00-0 3510C, 3520C EPA8270D 2.0
Volatiles
1,1,1-Trichloroethane 71-55-6 5021A,5030C,5031,5032 EPA8260B 2.0
1,1,2,2-Tetrachloroethane 79-34-5 5021A,5030C,5031,5032 EPA8260B 2.0
1,1,2-Trichloro-1,2,2- 76-13-1 5021A,5030C,5031,5032 EPA8260B 10.0
trifluoroethane
1,1,2-Trichloroethane 79-00-5 5021A,5030C,5031,5032 EPA8260B 1.0
1,1-Dichloroethane 75-34-3 5021A,5030C,5031,5032 EPA8260B 1.0
1,1-Dichloroethylene 75-35-4 5021A,5030C,5031,5032 EPA8260B 19.0
1,2,4-Trichlorobenzene 120-82-1 5021A,5030C,5031,5032 EPA8260B 0.14




Regulatory Document Handbook

Manual: ERD-AG-003

Sampling and Analysis Plan Format F.5
Revision: 0
Date: 6/1/12
Page 33 of 43
Preparation ° Analytical ° | CRDL *
Analyte Analyte ID Method Method (ng/L)
1,2-Dibromo-3-chloropropane 96-12-8 5021A,5030C,5031,5032 EPA8260B 1.0
1,2-Dibromoethane 106-93-4 5021A,5030C,5031,5032 EPA8260B 2.0
1,2-Dichlorobenzene 95-50-1 5021A,5030C,5031,5032 EPA8260B 1.0
1,2-Dichloroethane (EDC) 107-06-2 5021A,5030C,5031,5032 EPA8260B 0.4
1,2-Dichloropropane 78-87-5 5021A,5030C,5031,5032 EPA8260B 10.0
1,3-Dichlorobenzene 541-73-1 5021A,5030C,5031,5032 EPA8260B 2.0
1,4-Dichlorobenzene 106-46-7 5021A,5030C,5031,5032 EPA8260B 8.0
2-Hexanone 591-78-6 5021A,5030C,5031,5032 EPA8260B 2.0
Acetone 67-64-1 5021A,5030C,5031,5032 EPA8260B 2.0
Benzene 71-43-2 5021A,5030C,5031,5032 EPA8260B 2.0
Bromodichloromethane 75-27-4 5021A,5030C,5031,5032 EPA8260B 1.0
Bromoform (Tribromomethane) 75-25-2 5021A,5030C,5031,5032 EPA8260B 1.0
Bromomethane (Methyl 74-83-9 5021A,5030C,5031,5032 EPA8260B 0.0096
bromide)
Carbon disulfide 75-15-0 5021A,5030C,5031,5032 EPA8260B C
Carbon tetrachloride 56-23-5 5021A,5030C,5031,5032 EPA8260B 2.0
Chlorobenzene 108-90-7 5021A,5030C,5031,5032 EPA8260B 10.0
Chloroethane 75-00-3 5021A,5030C,5031,5032 EPA8260B 2.0
Chloroethene (Vinyl 75-01-4 5021A,5030C,5031,5032 EPA8260B 1.0
chloride)
Chloroform 67-66-3 5021A,5030C,5031,5032 EPA8260B 6.5
Chloromethane (Methyl 74-87-3 5021A,5030C,5031,5032 EPA8260B 2.0
chloride)
cis-1,2-Dichloroethylene 156-59-2 5021A,5030C,5031,5032 EPA8260B 0.2
cis-1,3-Dichloropropene 10061-01-5 5021A,5030C,5031,5032 EPA8260B 0.6
Cumene (Isopropylbenzene) 98-82-8 5021A,5030C,5031,5032 EPA8260B 1.0
Cyclohexane 110-82-7 5021A,5030C,5031,5032 EPA8260B 15.0
Dibromochloromethane 124-48-1 5021A,5030C,5031,5032 EPA8260B 2.0
Dichlorodifluoromethane 75-71-8 5021A,5030C,5031,5032 EPA8260B 0.00075
Dichloromethane (Methylene 75-09-2 5021A,5030C,5031,5032 EPA8260B 1.0
chloride)
Ethylbenzene 100-41-4 5021A,5030C,5031,5032 EPA8260B 6.0
Methyl acetate 79-20-9 5021A,5030C,5031,5032 EPA8260B 1.0
Methyl ethyl ketone 78-93-3 5021A,5030C,5031,5032 EPA8260B 20.0
Methyl isobutyl ketone 108-10-1 5021A,5030C,5031,5032 EPA8260B 10.0
Methyl tertiary butyl ether 1634-04-4 5021A,5030C,5031,5032 EPA8260B 2.0
(MTBE)
Methylcyclohexane 108-87-2 5021A,5030C,5031,5032 EPA8260B 150.0
Styrene 100-42-5 5021A,5030C,5031,5032 EPA8260B 50.0
Tetrachloroethylene (PCE) 127-18-4 5021A,5030C,5031,5032 EPA8260B 2.0
Toluene 108-88-3 5021A,5030C,5031,5032 EPA8260B 10.0
trans-1,2-Dichloroethylene 156-60-5 5021A,5030C,5031,5032 EPA8260B 0.2
trans-1,3-Dichloropropene 10061-02-6 5021A,5030C,5031,5032 EPA8260B 8.0
Trichloroethylene (TCE) 79-01-6 5021A,5030C,5031,5032 EPA8260B 1
Trichlorofluoromethane 75-69-4 5021A,5030C,5031,5032 EPA8260B 0.2
0-Xylenes 95-47-6 5021A,5030C,5031,5032 EPA8260B 1.0
m,p-Xylene MPXYL 5021A,5030C,5031,5032 EPA8260B 0.4
Bromochloromethane 74-97-5 5021A,5030C,5031,5032 EPA8260B 10.0
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Preparation ° Analytical ° | CRDL *

Analyte Analyte ID Method Method (ng/L)
1,4-Dioxane 123-91-1 5021A,5030C,5031,5032 EPA8260B 6.0
1,2-Dichlorobenzene 95-50-1 5021A,5030C,5031,5032 EPA8260B 1.0
1,2,3-Trichlorobenzene 87-61-6 5021A,5030C,5031,5032 EPA8260B 0.88

A) CRDL is the Contract Required Detection Limit and is not always attainable.
B) Extraction and preparation methods differ depending upon media, concentration, instrument, laboratory, and analytical method. Preparation methods will also influence detection

limits.

C) Laboratory instructed to obtain the lowest possible method detection limit
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Table 9 Laboratory Analytical Specifications Table for Radiological Analytes in Soil,

Sediment, Surface, and Groundwater Media
Radionuclides

Typical Soil Typical Water Analytical
Isotope MDAs MDAs Method °
Americium-241 0.50 0.40 NNS
Americium-243 0.50 0.462 NNS
Curium-243/244 0.351 0.503 NNS
Curium-245/246 0.416 0.458 NNS
Neptunium-237 0.07 0.771 NNS
Plutonium-238 0.50 0.35 NNS
Plutonium-239/240 0.50 0.353 NNS
Plutonium-242 0.50 0.372 NNS
Thorium-228 0.50 0.445 NNS
Thorium-230 0.50 0.523 NNS
Thorium-232 0.50 0.45 NNS
Uranium-233/234 0.50 0.663 NNS
Uranium-235 0.206 0.684 NNS
Uranium 238 0.50 0.744 NNS
IMENWAES
Actinium-228 0.30 25.00 NNS
Cesium-137 0.15 5.0 NNS
Cobalt-60 0.03 10.00 NNS
Lead-214 0.25 20.00 NNS
Potassium-40 1.00 75.00 NNS
Gross Alpha 3.000 3.00 EPA900.0MOD
Nonvolatile beta 4.000 4.00 EPA900.0MOD
Carbon-14 2.00 10.00 NNS
lodine-129 2.00 1.00 NNS
Nickel-59 3.38 20.00 NNS
Nickel-63 4.00 10.00 NNS
Promethium-147 10.00 10.00 NNS
Radium-226 0.895 0.30 EPA903.0MOD
Radium-228 1.29 0.50 EPA903.0MOD
Strontium-90 2.00 0.852 NNS
Technetium-99 5.00 17.3 NNS
Tritium 6.00 0.50 EPA906.0MOD

Note: All MDAs are sample-specific. The MDAs represented above are typical MDAs as reported by the subcontract laboratories but are not
always achievable.
NNS = No National Standard
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Table 10 Preservatives, Holding Times, and Sample Containers
Preservatives Holding Time Containers
Parameter Aqgueous Solid Aqgueous Solid Aqgueous Solid
Volatile No Residual Low-level soil 14 days Low/High 3x40 mL glass 3x40 (or 60)
Organics Chlorine Add ~5 g soil to Level VOC vial, mL glass VOA
Compounds Adjust pH to <2 40 mL VOA 14 days® PTFE septacap | vial (with stir
(VOCs) with H,SO4, vial preserved bar for low-
Including: HCL, or solid with 1 g of level soil),
sodium bisulfate | NaHSO./5 mL PTFE septa cap
8260- VOCs, (NaHSOy). Cool water
to4°C
8021 -
Aromatic
VOCs,
8021
Halogenated
VOCs,
8015 -
Nonhalogenate
d VOCs,
8032 -
Acrylamide
Residual High-Level Soil | 14 days Low/High 3x40 mL glass 3x40 (or 60)
8033 — Chlorine Present | Add ~5 g soil to Level VOC vial, mL glass VOA
Acetonitrile, Collect sample in | 40 (or 60) ML 14 days® PTFE septacap | vial (with stir
al125mL vVoC vial bar for low-
8315 - container, preserved with level soil),
Carbonyl preserved with 4 | 10 mL PTFE septa cap
Compounds drops of 10% methanol
sodium
Prepped by: thiosulfate
5030 — Purge (Na2S203)
and trap solution. Gently
(aqueous) swirl to mix and
transfer to 40 mL
5035 — Closed | VOC vials.
system purge Adjust pH to <2
and trap with H2SO4,
(solid) HCL, or solid
NaHSO4. Cool
to 4° C, no
headspace
Prepared hy: NA Soil Only NA 14 days NA 2 x 22 mL glass
Add ~2 g soil to soil headspace
5021 - 22 mL soil vial. vial, PTFE-
Automated Cool to 4° C. lined septa with
Headspace crimp or screw—
Soil/Matrix top cap
Modifier
Add ~2 g soil to
22 mL soil vial
preserved with
10 mL matrix
modifier. Cool
to4° C.
Soil/Water Add
~2 g soil to 22
mL soil vial

preserved with
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Preservatives Holding Time Containers
Parameter Agueous Solid Aqgueous Solid Aqueous Solid
10 mL water.
Coolto 4° C.
Prepared by: Same as VOC - Coolto 4° C. 14 days 14 days 2x40mLglass | 2x125mL
5032 - purge and trap No headspace vial, PTFE clear wide-
Vacuum septa cap mouth glass jars
Distillation with PTFE -
lined lids
(CWM)
Nonpurgeable | Same as VOC - Coolto 4° C. 14 days 14 days 2x40mLglass | 2x2125mL
Water-Soluble | purge and trap No headspace vial, PTFE CWM
VOCs septa cap
Prepared by:
5031 -
Azeotropic
Distillation
VOCs NA Qily Waste NA 14 days NA 125 mL CWM
Prepared by: Coolto 4° C.
3585 — Solvent
Dilution
VOCs AdjustpHto4-5 | NA 14 days NA 2x40mL glass | 250 mL CWM
Including: with H,SOy, vial, PTFE
HCL, or solid septa cap
8031 - NaHSO,. Cool
Acrylonitrile, to4° C.
8316 —
Acrolein,
Acrylamide,
Acrylonitrile
Extractable No Residual 7 days until 14 days until 2x 1L amber 250 mL CWM
Organics Chlorine extraction/analy | extraction/anal | glass bottle per
Including: Cool to 4° C. Cool to 4° C. zed within 40 yzed within 40 | chemical
days after days after parameter
8270 - extraction extraction
Semivolatile
Organics
8041 - Phenols
8061 — Residual 7 days until 14 days until 2x 1L amber 250 mL CWM
Phthalate Chlorine Present extraction/analy | extraction/anal | glass bottle per
Esters Add 1 mL 10% Coolto 4° C. zed within 40 yzed within 40 | chemical
sodium days after days after parameter
thiosulfate extraction extraction
(NHQSQOg)
solution per liter
of water. Cool
to4° C.
8070 — Extracts must be
Nitrosamines stored at 4°C and
in the dark until
analysis
8081 - Extracts must be
Organochlorine | stored at 4°C and
Pesticides in the dark until
analysis
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Preservatives Holding Time Containers
Parameter Agueous Solid Aqgueous Solid Aqueous Solid
8082 — Extracts must be
Polychlorinated | stored at 4°C and
Biphenyls in the dark until
analysis
8091 - Extracts must be
Nitroaromatics | stored at 4°C and
/Cyclic in the dark until
Ketones analysis
8100 — ) Extracts must be
Polycyc_llc stored at 4°C and
Aromatic in the dark until
Hydrocarbons | analysis
8111 - Extracts must be
Haloethers stored at 4°C and
in the dark until
analysis
8121 -
Chlorinated
Hydrocarbons
8151 —
Chlorinated
Herbicides
8310 -
Polycyclic
Aromatic
Hydrocarbons
8321 -
Nonvolatile
Organics
8325 - Extracts must be
Nonvolatile stored at -10C
Organics and in the dark
8330 - Extracts must be
Nitroaromatics | stored at 4°C and
and in the dark until
Nitramines analysis
8331 - Extracts must be
Tetrazene stored at 4°C and
in the dark until
analysis
8332 -
Nitroglycerine
8141 - Adjust to Cool to 4° C. 7 days until 14 days until 2 x 1L amber 250 mL CWM
Organophosph | 5<pH<9 with extraction/analy | extraction/anal | glass bottle per
ate Pesticides H,SO, or NaOH. zed within 40 yzed within 40 | chemical
Cool to 4° C. days after days after parameter
extraction extraction
8318 — N- Adjust pH to 4-5 | Cool to 4° C. 7 days until 14 days until 2x 1L amber 250 mL CWM
Methyl with 0.1 N Store in dark. extraction/analy | extraction/anal | glass bottle per
carbamates chloroacetic zed within 40 yzed within 40 | chemical




Manual: ERD-AG-003
F.5

Revision: 0

Date: 6/1/12

Page 39 of 43

Regulatory Document Handbook
Sampling and Analysis Plan Format

Preservatives Holding Time Containers

Parameter Agueous Solid Aqgueous Solid Aqueous Solid

acid. Cool to 4° days after days after parameter

C. Store in dark. extraction extraction
8280- No Residual Cool to 4° C. 30 days until 30 days until 2x 1L amber 250 mL CWM
Dioxins/Furans | Chlorine Store in dark. extraction/analy | extraction/anal | glass bottle per

If sample pH is zed within 45 yzed within 45 | chemical

greater than 9, days after days after parameter

adjust to pH 7-9 extraction extraction

with sulfuric acid

(H2S0,). Cool to

4° C. Store in

dark.
8290- Residual Coolto 4° C. 30 days until 30 days until 2 x 1L amber 250 mL CWM
Dioxins/Furans Chlorine Present | Store in dark. extraction/analy | extraction/anal | glass bottle per

Add 80 mg zed within 45 yzed within 45 | chemical

sodium days after days after parameter

thiosulfate extraction extraction

(Na,S,03) per

liter of water. If

sample pH is

greater than 9,

adjust to pH 7-9

with sulfuric acid

(H2S0y). Cool to

4° C. Store in

dark.
8131- No Residual
Analine/select | Chlorine Present
ed derivatives Adjust pH to 6-8

with H,SO, or

NaOH. Cool to

4°C.

Residual

Chlorine Present

Add 35 mg

sodium

thiosulfate

(NazS,0;) per

ppm chlorine per

liter water.

Adjust pH to 6-8

with H,SO, or

NaOH. Cool to

4°C.
Metals HNO; to pH < 2 Cool to 4° C. 6 months 6 months 1L HDPE 250 mL CWM
(except (metals and
Chromium cyanide may be
V1) & collected in the
Mercury) same container

for soils)
Mercury HNO; to pH < 2 Coolto 4’ C. 28 days 28 days 250 mL HDPE 250 mL CWM
or glass

Chromium Coolto 4° C. Coolto 4° C. 24 hours 24 hours 250 mL HDPE | 250 mL CWM
vV
Miscellaneous
Acidity Coolto 4° C. NA 48 hours NA 250 mL HDPE NA
Alkalinity Cool to 4° C. NA 48 hours NA 250 mL HDPE NA
Ammonia Cool to 4° C. NA 14 days NA 1L HDPE NA

HzSO4 to pH <2
Chloride NA NA 28 days 28 days 125 mL HDPE 125 mL CWM
Chloride (total | NA NA ASAP NA 500 mL HDPE NA
residual)
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Parameter Agueous Solid Aqgueous Solid Aqueous Solid
Common lons | Cool to 4° C. Cool to 4° C. 28 days 28 days 1L glass 250 mL CWM
Cyanide (total | Coolto 4° C and
& amenable) adjust pH >12
with 50% NaOH.
If oxidizing
agents are
present: Cool to
4°C. Add5mL
0.1 N NaAsO,
per liter water or
0.06 g ascorbic
acid per liter
water. Adjust
pH > 12 with
50% NaOH.
Hardness HNO; or H,SO, NA 6 months NA 250 mL HDPE NA
topH<2.
Hydrogen lon None Coolto 4° C. 24 hours ASAP 60 mL HDPE 125 mL CWM
(pH)
Kjeldahl and Coolto 4° C. NA 28 days NA 1L HDPE NA
Organic H,SO,to pH < 2.
Nitrogen
Nitrate Cool to 4° C. Coolto 4° C. 48 hours 48 hours 250 mL HDPE 250 mL CWM
Nitrate-Nitrite | Cool to 4° C. Cool to 4° C. 28 days 28 days 250 mL HDPE | 250 mL CWM
H,SO,to pH <2.
Nitrite Cool to4° C. NA 48 hours NA 125 mL HDPE NA
Oil & Grease Coolto4° Cand | Coolto4’C. 28 days 28 days 2-1L glass 250 mL CWM
add 5mL 1:1
HCL.
Organic AdjustpHto <2 | Cool to 4° C. 28 days 28 days 125 mL HDPE 125 mL CWM
Carbon, Total with H,SOy4,
HCL, or solid
NaSO,. Cool to
4° C and store in
dark.
Phosphorus Cool to 4° C. NA 48 hours NA 1LBR NA
(elemental)
Phosphorus Coolto 4° C. NA 28 days NA 125 mL HDPE NA
(Total) H,SO, to pH < 2.
Radiological HNO; to pH <2. Coolto 4° C. 6 months 6 months 2 L HDPE 250 mL HDPE
Test Gross
Alpha
Radiological HNO; to pH <2. Coolto 4° C. 6 months 6 months 2 L HDPE 250 mL HDPE
Test
Nonvolatile
Beta
Radium Total HNO;topH <2. | Coolto4° C. 6 months 6 months 2 L HDPE 250 mL HDPE
Tritium None None 180 days 180 days 250 Amber 250 HDPE or
Cool0to 6 C Cool0to 6 C Glass 4 0z Amber
Glass
Sulfate Coolto 4° C. Cool to 4° C. 28 days 28 days 125 mL HDPE 125 mL CWM
Sulfide Coolto4°Cand | Add2 N zinc 7 days 7 days 1L HDPE 250 mL CWM
add 4 drops zinc | acetate until
acetate and moistened and
NaOH to pH >9. | cool to 4° C.
Sulfite Cool to 4° C. NA ASAP NA 125 mL HDPE NA
Total Organic Coolto4° Cadd | Coolto4’C. 28 days 28 days 16 ounce BR 125 mL CWM
Halogens H,SO, to pH <2.
(TOX)
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Parameter | Aqueous | Solid Agqueous | Solid Aqueous | Solid

Abbreviations used in Table:

H,SO, — Sulfuric acid

HCL - Hydrochloric acid

NaHSO, — Sodium bisulfate

PTFE — Teflon lined seals

Na,S,0; — Sodium Thiosulfate

CWM - Clear Wide-Mouth Glass Jar
AG — Amber Glass Jar

HNO; - Nitric acid

HDPE - High-Density Polyethylene plastic bottle
BR - Boston Round bottle
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Table 11 Example Sampling Matrix Table
Sample | Subunit [ Sample | Sample | Top |[Bottom |Sample Sample Collection | Analyte | Proposed Sample Coordinates
Count | Location | Station | Number | Depth | Depth | Type Media Method Code North East
1. 186- 1861P- 01 0 1 REG Surface Hand auger 35
01P 01 Soil 3679309.288 437173.848
2. 186-01P | 1861P-01 | 01RB 0 1 RB 1,3 3679309.288 437173.848
3. 186-01P | 1861P-01 02 1 4 REG Subsurface | Hand auger 3,5
Soil 3679309.288 437173.848
4. 186-01P | 1861P-01 03 8 10 REG Deep Soil DPT 3,5 3679309.288 437173.848
5. 186-01P | 1861P-01 04 18 20 REG Deep Soil DPT 3,5 3679309.288 437173.848
6. 186-01P | 1861P-01 05 28 30 REG Deep Soil DPT 3,5 3679309.288 437173.848
7. 186-01P | 1861P-01 06 38 40 REG Deep Soil DPT 3,5 3679309.288 437173.848
8. 186-01P | 1861P-01 07 48 50 REG Deep Soil DPT 3,5 3679309.288 437173.848
9. 186-01P | 1861P-01 08 58 60 REG Deep Soil DPT 3,5 3679309.288 437173.848
10. 186-01P | 1861P-01 09 68 70 REG Deep Soil DPT 3,5 3679309.288 437173.848
11. 186-01P | 1861P-02 01 0 1 REG | Surface Soil | Hand auger 3,5 3679232.782 437226.718
12. 186-01P | 1861P-02 02 1 4 REG Subsurface | Hand auger 35
Soil 3679232.782 437226.718
13. 186-01P | 1861P-02 03 8 10 REG Deep Soil DPT 3,5 3679232.782 437226.718
14. 186-01P | 1861P-02 04 18 20 REG Deep Soil DPT 3,5 3679232.782 437226.718
15. 186-01P | 1861P-02 05 28 30 REG Deep Soil DPT 3,5 3679232.782 437226.718
16. 186-01P | 1861P-02 06 38 40 REG Deep Soil DPT 3,5 3679232.782 437226.718
17.. | 186-01P | 1861P-02 07 48 50 REG Deep Soil DPT 3,5 3679232.782 437226.718
18. 186-01P | 1861P-02 08 58 60 REG Deep Soil DPT 3,5 3679232.782 437226.718
19. 186-01P | 1861P-02 09 68 70 REG Deep Soil DPT 3,5 3679232.782 437226.718
20. 186-01P | 1861P-03 01 0 1 REG | Surface Soil [ Hand auger 3,5 3678820.09 437382.11
21. 186-01P | 1861P-03 | O1FD 0 1 FD Surface Soil | Hand auger 3,5 3678820.09 437382.11
22. 186-01P | 1861P-03 | 01SPL 0 1 SPL | Surface Soil | Hand auger 3,5 3678820.09 437382.11
23. 186-01P | 1861P-03 02 2 4 REG Subsurface | Hand auger 35
Soil 3678820.09 437382.11
24. 186-01P | 1861P-03 03 8 10 REG Deep Soil DPT 3,5 3678820.09 437382.11
25. 186-01P | 1861P-03 04 18 20 REG Deep Soil DPT 3,5 3678820.09 437382.11
26. 186-01P | 1861P-03 05 28 30 REG Deep Soil DPT 35 3678820.09 437382.11
27. 186-01P | 1861P-03 06 38 40 REG Deep Soil DPT 3,5 3678820.09 437382.11
28. 186-01P | 1861P-03 07 48 50 REG Deep Soil DPT 35 3678820.09 437382.11
29. 186-01P | 1861P-03 08 58 60 REG Deep Soil DPT 3,5 3678820.09 437382.11
30. 186-01P | 1861P-03 09 68 70 REG Deep Soil DPT 35 3678820.09 437382.11
31/ | 186-01P | 1861P-04 01 0 1 REG | Surface Soil | Hand auger 3,5 3678802.074]  437358.812
32. 186-01P | 1861P-04 | 01FB 0 1 FB Surface Soil |Hand auger 1 3678802.074 437358.812
33. 186-01P | 1861P-04 | O01FD 0 1 FD Surface Soil |Hand auger 3,5 3678802.074]  437358.812
34. 186-01P | 1861P-04 | O1SPL 0 1 SPL | Surface Soil |Hand auger 3,5 3678802.074 437358.812
35. 186-01P | 1861P-04 02 1 4 REG Subsurface | Hand auger 35
Soil 3678802.074]  437358.812
36. 186-01P | 1861P-04 03 8 10 REG Deep Soil DPT 3,5 3678802.074 437358.812
37/ | 186-01P | 1861P-04 04 18 20 REG Deep Soil DPT 3,5 3678802.074 437358.812
38. 186-01P | 1861P-04 05 28 30 REG Deep Soil DPT 3,5 3678802.074 437358.812
39. 186-01P | 1861P-04 06 38 40 REG Deep Soil DPT 3,5 3678802.074 437358.812
40. 186-01P | 1861P-04 07 48 50 REG Deep Soil DPT 3,5 3678802.074 437358.812
41. 186-01P | 1861P-04 08 58 60 REG Deep Soil DPT 35 3678802.074 437358.812
42. 186-01P | 1861P-04 09 68 70 REG Deep Soil DPT 3,5 3678802.074 437358.812
43. 246-01P | 2461P-01 01 75 80 REG | Groundwater DPT 2 3678932.522 436777.266
44, 246-01P | 2461P-01 | O1RB 75 80 RB 1 3678932.522 436777.266
45. 246-01P | 2461P-01 02 85 95 REG | Groundwater DPT 2 3678932.522 436777.266
46. 246-01P | 2461P-01 03 100 105 REG | Groundwater DPT 2 3678932.522 436777.266
47. 246-01P | 2461P-01 04 110 115 REG | Groundwater DPT 2 3678932.522 436777.266
48. 246-01P | 2461P-01 05 120 125 REG | Groundwater DPT 2 3678932.522 436777.266
49. 246-01P | 2461P-01 06 135 140 REG | Groundwater DPT 2 3678932.522 436777.266
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50. 246-01P | 2461P-01 07 145 150 REG | Groundwater DPT 2 3678932.522 436777.266
51. 246-01P | 2461P-01 08 160 165 REG | Groundwater DPT 2 3678932.522 436777.266
52. 246-01P | 2461P-01 09 170 175 REG | Groundwater DPT 2 3678932.522 436777.266
53. 246-01P | 2461P-01 10 185 190 REG | Groundwater DPT 2 3678932.522 436777.266
54. 246-01P | 2461P-01 | 10FD 185 190 FD | Groundwater DPT 2 3678932.522 436777.266
55. 246-01P | 2461P-01 | 10SPL 185 190 SPL | Groundwater DPT 2 3678932.522 436777.266
56. | CCSS-01]CCSW-01 01 Surface | Surface | REG |Surface Water| Dip/Grab 2 3678820.09 437382.11
57. | CCSS-01]| CCSW-01| O01FB |Surface| Surface| FB 1 3678820.09 437382.11
58. |CCSS-01| CCSS-01 01 0 1 REG Sediment | Dredge/Grab 2 3678820.09 437382.11
59. |CCSS-01] CCSS-01 | 01FD 0 1 FD Sediment | Dredge/Grab 2 3678820.09 437382.11
60. |CCSS-01] CCSS-01 | 01SPL 0 1 SPL Sediment | Dredge/Grab 2 3678820.09 437382.11
61. Outfall | P007-01 01 0 1 REG Soil Hand scoop 2 3679309.288 437173.848
62. Outfall P007- 01RB 0 1 RB 1
01RB 3679309.288 437173.848
63. Qutfall | P007-02 02 1 4 REG Soil Hand auger 2 3679309.288 437173.848
64. Outfall | P007-02 03 4 6 REG Soil Hand auger 2 3679309.288 437173.848
65. Qutfall | P007-03 01 0 1 REG Soil Hand scoop 2 3678953.974 436759.55
66. Outfall | P007-03 02 1 4 REG Soil Hand auger 2 3678953.974 436759.55
67. Qutfall | P007-03 03 4 6 REG Soil Hand auger 2 3678953.974 436759.55
68. Outfall | P007-04 01 0 1 REG Soil Hand scoop 2 3678953.974 436759.55
69. Outfall | P007-04 02 1 4 REG Soil Hand scoop 2 3678953.974 436759.55
70. Outfall | P007-04 03 4 6 REG Soil Hand scoop 2 3678953.974 436759.55
71. Qutfall | P007-05 01 0 1 REG Soil Hand scoop 2 3679000.962 436796.806
72. Outfall | P007-05 02 1 4 REG Soil Hand auger 2 3679000.962 436796.806
73. Outfall | P007-05 03 4 6 REG Soil Hand auger 2 3679000.962 436796.806
74. Outfall | P007-06 01 0 1 REG Soil Hand auger 2 3678973.904 436815.448
75. Qutfall | P007-07 01FD 0 1 FD Soil Hand auger 2 3678973.904 436815.448
76. Outfall | P007-07 | 01SPL 0 1 SPL Soil Hand auger 2 3678973.904 436815.448
77. Qutfall | P007-07 02 1 4 REG Soil Hand auger 2 3678973.904 436815.448
78. Outfall | P007-07 03 4 6 REG Soil Hand auger 2 3678973.904 436815.448
79. Trip Blank 1
80. Trip Blank 1
81. Trip Blank 1
82. Trip Blank 1

Regular and QA Sample Summary

Regular Samples 61
Field Duplicates 6
Split Samples 6
Rinsate Blanks 3
Field Blanks 2
Trip Blanks 1 per shipment*

Total Samples

78

*Not included in total.

Analytical Suites
1. TCL VOCs. N
2. TCL Organic Compounds (VOCs, SVOCs, Pesticides/PCBs)

3. TAL Inorganics

4. TCL PAHs

5. Gross alpha, nonvolatile beta ]
6. Gross alpha, nonvolatile beta, select gamma emitters
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1.0

POST-CONSTRUCTION REPORT FORMAT
INTRODUCTION
1.1  Purpose and Scope

This Post-Construction Report (PCR) [for Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) projects] documents the completion of the
construction of the remedial action (RA) for the closure of the Operable Unit Name
operable unit (OU). It summarizes construction activities performed to implement the
RA requirements in the Operable Unit Name Record of Decision (ROD) in accordance
with the approved Corrective Measures Implementation (CMI)/Remedial Action
Implementation Report (RAIP) (SRNS XXXX).

The future completion of the RA and other post-construction activities (see Section 7.0)
will be reported in the Removal Action Completion Report (RACR) in accordance with
the Federal Facility Agreement (FFA).

This report includes the following items:

A brief description of the OU background including RA requirements and objectives
A chronology of completed events related to remediation of the OU

A summary of construction activities performed

Deviations from the original design per the approved CMI/RAIP

Performance standards and quality control inspections, including a summary of
performance test results documenting verification of compliance with the acceptance
criteria in the CMI/RAIP

Verification of construction completion

PCR, Rev. 3, 6/1/12
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As-built drawings

Forecasts of post-construction activities (e.g., startup tests, operation and maintenance)
per the CMI/RAIP and the ROD (as appropriate)

Project costs [including RA capital costs incurred to date, forecast RA operating costs,
post-RA annual Operations and Maintenance (O&M) costs and total present worth
(PW) costs.]

1.1.1 Document Format

[Typically addresses the document format used, including the basis for the format. This
section should include specific details regarding any deviation from the generic

description as well as the basis of the deviation.]

This report was prepared in accordance with the requirements for submittal of regulatory
documents as identified in the FFA (1993) and the latest format for the PCR in the
Regulatory Document Handbook (SRNS 2012). This format was developed in
accordance with the resolution of regulatory comments on required contents for PCRs
and United States Environmental Protection Agency (USEPA) guidelines (USEPA 2011).

The Operable Unit Name source OU will require long-term RA (i.e., the final RA will
require long-term operation of the constructed equipment for treatment of contaminants
in the source unit or in the groundwater). Therefore, a CMIR/RACR will be submitted
upon completion of RA and this PCR is being submitted upon completion of the

construction of operating equipment.
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1.2 Operable Unit Background

The Operable Unit Name source OU is listed as a Resource Conservation Recovery Act
(RCRA) 3004(u) Solid Waste Management Unit/Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Unit in Appendix C of the FFA
for Savannah River Site (SRS).

[Since earlier documents have provided the same information in detail, the PCR provides
a brief description of the OU with emphasis on RA requirements, including whether the
OU is a RCRA and/or CERCLA unit. Reference Figure 1.]
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Figure 1. Operable Unit Name Location on SRS Map
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1.3  Remedial Action Requirements and Objectives
1.3.1 Remedial Action Objectives

As stated in the ROD (SRNS XXXX), the remedial action objectives (RAOs) for the

Operable Unit Name are as follows:
[Provide text from ROD]
1.3.2 Selected Remedial Action

As stated in the ROD (SRNS XXXX), the selected RA for the Operable Unit Name

included the following elements:
[Provide text from ROD]
1.4 Chronology of Events

[A tabular summary (reference Table 1) that lists major milestones and dates related to
the RA for the OU, starting with ROD signature, (e.g., RA start/mobilization, site
preparation, stabilization, soil cover installation, final inspection [regulatory walk down],
etc.), any major changes from the approved CMI/RAIP (change in technology, change in
RA, etc.) where it was necessary to get regulatory/core team approval, demobilization
and final inspection of completed construction. For future post-construction activities
(like start-up, operation and/or maintenance, effectiveness monitoring activities as
applicable) and the RACR, the PCR refers to the RA implementation schedule and the
discussion in Section 7.0 of this PCR.]
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Table 1. Chronology of Events
Description of Activity Start Date
2.0 CONSTRUCTION ACTIVITIES

[Provides a summary of construction activities performed during the construction phase
in accordance with the approved CMI/RAIP. The first numbered section, which should
be titled “OU Construction Team,” briefly describes names and roles of prime
subcontractors associated with the RA. The next numbered sections will provide a brief
narrative following the sequence of activities listed in Section 1.4. The narrative will
describe any treatment process required to implement the remedial design, materials and
equipment used, successes and problems encountered during construction and resolution
of problems (including innovative solutions, if any), and causes for delay. These sections
also include brief discussions of unexpected conditions encountered in the field,

particularly those that affected the scope or schedule of the construction work.

The last numbered section, which should be titled “Secondary Waste Disposal,” provides
the specific details of the unit's waste management plan and the CMI/RAIP waste section.
Describe the waste types, waste volumes, methods, consistent with SRS procedures, that
were used for waste characterization (e.g., testing methods), disposal (include location
such as onsite, offsite at SRS, off SRS at XYZ facility) and transportation (include

contaminant limits) during construction, as applicable to the selected RA].
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3.0 DEVIATIONS FROM ORIGINAL DESIGN

[Identifies design changes from the approved CMI/RAIP required during construction as
well as the technical basis for those changes. The discussion includes all changes made
during construction, regardless of whether those changes were previously communicated
to South Carolina Department of Health and Environmental Control (SCDHEC) and
United States Environmental Protection Agency (USEPA). The process and scope of

design change notifications are discussed in the CMI/RAIP.]

Several design and construction changes were needed during construction to resolve
construction problems. The project team reviewed all changes prior to implementation to
ensure compliance with regulatory requirements in the ROD and the CMI/RAIP.
Consistent with the CMI/RAIP, notifications were made to USEPA and SCDHEC as

appropriate. Table 2 provides a summary of all such changes.

The basis and resolution of deviations from the original design are detailed below.
Where applicable, a statement is provided on whether the deviation still meets a

performance criterion.

Table 2. Summary of Design Changes
Item Change Reason
1
2
3
4.0 VERIFICATION SAMPLING, TESTING AND ANALYSIS, PERFORMANCE

STANDARDS, AND CONSTRUCTION QUALITY CONTROL

[Cites appropriate reference to the performance requirements (acceptance criteria) as
required per the CMI/RAIP which are derived from the RAOs in the ROD for the
remedial action and the construction quality control requirements in the specification.

Provides a brief discussion of collection of test samples, a comparison of test results with
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5.0

6.0

those acceptance criteria, and a description of how those criteria were met. It also
provides discussion on non-conforming conditions identified during the quality control
inspection and how those non-conformances were resolved to meet the specified

performance criteria.]

VERIFICATION OF CONSTRUCTION COMPLETION AND FINAL
INSPECTION

5.1  Verification of Construction Completion

[Provides text stating that as detailed in Section 4.0, construction activities required for
the RA have met the acceptance criteria established in the approved CMI/RAIP. The
results of the analytical sampling and testing have been documented and the records are

on file at SRS Area Completion Projects (ACP) Document Control in the project file.]
5.2  Final Inspection

The final walkdown inspection with participation of USEPA and SCDHEC [as

applicable] was performed [provide date].
AS-BUILT DRAWINGS
6.1  As-Built Drawings

[Provides the as-built drawings for the project, which are updated drawings provided in
the approved CMI/RAIP and are included in Appendix X of this PCR.]

6.2 Well Modifications

[This section provides a summary or attaches a report of any well modifications (e.g.,

well abandonment, well extension or protection).]

See Appendix X of this PCR for attached reports.
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7.0 POST-CONSTRUCTION ACTIVITIES

8.0

[Provides a forecast schedule and refers to the approved CMI/RAIP for discussion of
scope and content. As explained in Section 1.0, the PCR also refers to the subsequent
Post-ROD documents (e.g., the RACR) to report completion of post-construction
activities required by long-term remedial actions for the final closure of the OU. Such
activities included (when required per the CMI/RAIP and the unit specific ROD) start-up
testing, operations, and effectiveness monitoring report. Maintenance and institutional
controls per the Land Use Control Implementation Plan (LUCIP) will be reported during

the five-year review of the remedy.]
PROJECT COSTS

[Provides in a table format (reference Table 3) a cost comparison of the final costs to the
original ROD cost estimate of the remedial action activities completed in the construction
phase. Cost deviations, beyond -30% or +50%, from the ROD cost estimate are

discussed.

The cost breakdown is limited to that which was presented in the ROD. As an example,

the combined remedial action construction costs are as follows.]

Table 3. Project Cost Comparison

Project Construction Cost Comparison
(Example)
ROD Incurred
Construction Construction Delta
Cost ($K) Cost ($K) Cost (%)
Soil Cover Construction 175 157 (10%)

[If applicable, separate into equipment, non-equipment, and O&M categories.]
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9.0 REFERENCES

[Provide a list of reports or other documents referenced in the body of the PCR.

Examples are shown below.]

FFA, 1993. Federal Facility Agreement for the Savannah River Site, Administrative
Docket No. 89-05-FF (Effective Date: August 16, 1993)

SRNS, 2012. Regulatory Document Handbook (U), Protocol F.11, “Post-Construction
Report Format”, ERD-AG-003, Revision 17, Savannah River Nuclear Solutions, Aiken,
SC (June).

USEPA, 2011. Close Out Procedures for National Priorities List Sites, USEPA OSWER
Directive 9320.2-22, Office of Superfund Remediation and Technology Innovation,
Washington, D.C.
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Appendix X Significant Reference Documents

[Examples:  As-Built Drawings, RA Start Notification Letter, USEPA/SCDHEC
Walkdown Memo, Well Abandonment Reports]
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Attachment X

As-Built Drawings
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1.0

CORRECTIVE MEASURES IMPLEMENTATION REPORT/
REMEDIAL ACTION COMPLETION REPORT FORMAT

GENERAL DESCRIPTION
1.1  Purpose and Scope

This Corrective Measures Implementation Report/Remedial Action Completion Report
(CMIR/RACR) documents the completion of the remedial action (RA) for the closure of
the Operable Unit Name operable unit (OU). The previously submitted Post-
Construction Report (PCR) (SRNS 200X) summarized construction activities performed
to implement the RA requirements in the Record of Decision (ROD) (SRS XXXX) in
accordance with the approved Corrective Measures Implementation/Remedial Action
Implementation Report (CMI/RAIP) (SRNS XXXX). The Operable Unit Name
(acronym) entered a period of long-term operation of the constructed equipment for
treatment of contaminants in the source unit or in the groundwater. This operations
period has ended and this CMIR/RACR reports on operations and documents the
completion of all RA activities for this OU. [Note: Delete CMIR and CMI from this
document if the OU is CERCLA only.]

This CMIR/RACR was completed after final inspection of operations and a
determination that the RA is complete. The Savannah River Site (SRS) notified U.S.
Environmental Protection Agency (USEPA) Region 4 and South Carolina Department of
Health and Environmental Control (SCDHEC) regarding completion of the
aforementioned final operation and function determination. This CMIR/RACR is
submitted to USEPA and SCDHEC for approval in accordance with Federal Facility

Agreement (FFA) requirements.
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This report includes the following items:

A brief description of the OU background, including a brief statement on RA
requirements and objectives in the ROD

A chronology of completed events related to remediation of the OU

A summary of reference to the PCR document which summarizes construction

activities performed
A summary of operations activities performed subsequent to the PCR

Deviations from the original design of the approved CMI/RAIP (SRNS XXXX) or
PCR (SRNS XXXX)

Maps depicting source unit and groundwater COCs both before and after the RA

completion

Performance standards and quality control inspections, including a summary of
performance test results documenting verification of compliance with the acceptance
criteria in the CMI/RAIP (SRNS XXXX) or PCR (SRNS XXXX)

Final inspection and verification of OU Closure
As-built drawings
Land Use Controls

Total Project costs includes total RA capital costs, total annual operations and
maintenance (O&M) costs and total present worth (PW) costs from RA start date
through completion

1.1.1 Document Format
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[Typically addresses the document format used, including the basis for the format. This
section should include specific details regarding any deviation from the generic

description as well as the basis of the deviation.]

This report has been prepared in accordance with the requirements for submittal of
regulatory documents as identified in the FFA (1993) and the latest format for the
CMIR/RACR in the Regulatory Document Handbook (SRNS 2012). This format was
developed in accordance with the resolution of regulatory comments on required contents
for CMIR/RACRs and USEPA latest guidelines (USEPA 2011).

The Operable Unit Name source OU required long-term RA (i.e., the final RA required
long-term operation of the constructed equipment for treatment of contaminants in the
source unit or in the groundwater). Therefore a PCR was submitted upon construction
completion, on (date) (SRNS XXXX) and this CMIR/RACR is now being submitted
upon completion of operation of the constructed equipment.

1.2 Operable Unit Background

The Operable Unit Name source OU is listed as a RCRA 3004(u) Solid Waste
Management Unit/CERCLA unit in Appendix C of the FFA for SRS.

[Copy an abbreviated description of the waste unit from the ROD. Include only those
components that are addressed by the RA. The description should include location, size,
and the background operational history of the unit requirements including whether the
OU is a RCRA and/or CERCLA unit. The section may also include a short paragraph
identifying the predecessor documents related to the construction of the RA (e.g., PCR).
Provide figures showing RA location at SRS (Figure 1) and a pre-RA site layout
(Figure 2).

Previous community involvement activities should be summarized. A very condensed

presentation of information for this section since the same information has been covered
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in greater detail in previous documents required by the FFA process; however, this
document is supposed to be a standalone document presenting all aspects of the RA.
Since earlier documents have provided the same information in detail, the CMIR/RACR
provides a brief description of the OU with emphasis on RA. This section should also
state whether the OU is a RCRA and/or CERCLA unit.]
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Figure 1. Operable Unit Name Location on SRS Map
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Figure 2. Operable Unit Name Pre-Remedial Action Site Plan
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121 General Description and Location of Operable Unit Name

The Operable Unit Name (Figure 1) is located within the SRS, approximately TBD feet
south of the (e.g., C, K, L, P, or R-Area Reactor) perimeter fence and XX feet north of
[add location description].

1.2.2 Pre-Remedial Action Completion Nature and Extent of Contamination in
Operable Unit Name Soils (Source Unit)

[Briefly identifies the source unit constituents of concern (COCs) and principal threat
source materials (PTSMs) copied from the ROD (table may be used) that were
considered for RA, and the associated risks, specific components of the unit requiring
remediation and locations of COCs and PTSMs with respect to the zone of remediation
(areas and depths). Because the information is covered in greater detail in previous FFA
documents, a condensed presentation (synopsis or summary) is appropriate for this
section. Provide or reference figures or maps for the design clarification of data already
provided in the ROD to illustrate the nature and horizontal and vertical extent of COCs
and PTSMs (Figure 3).]

1.2.3 Pre Remedial Action Completion Nature and Extent of Contamination in

Operable Unit Name Groundwater

[Briefly identifies the groundwater source unit constituents of concern (COCs) and
principal threat source materials (PTSM) copied from the ROD (table may be used) that
were considered for RA and the associated risks, specific components of the unit
requiring remediation and locations of COCs and PTSM with respect to the zone of

remediation (areas and depths). Because the information is covered in greater detail in
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Figure 3. Pre-Remedial Action Completion Nature and Horizontal and Vertical Extent

of COCs in the Source Unit

CMIR/RACR, Rev. 2, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003

Corrective Measures Implementation Report/ F.12
Removal Action Completion Report Format Revision 2
Date: 6/1/12
Page 9 of 21

previous FFA documents, a condensed presentation (synopsis or summary) is appropriate
for this section. Provide or reference figures or maps for the design clarification of data
already provided in the ROD to illustrate the nature and horizontal and vertical extent of
COCs and PTSMs (Figure 4).]

1.3  Remedial Action Requirements and Objectives
131 Remedial Action Objectives

As detailed in the ROD, the remedial action objectives (RAOs) for the Operable Unit

Name are as follows:

[Copy RAO text from the ROD for OU.]

Per the ROD, the RAOs for this RA would be achieved by implementing the below RA.
1.3.2 Selected Remedial Action

As stated in the ROD (SRNS XXXX), the selected RA for the Operable Unit Name
source OU soils included the following key elements:

[Copy RA description text from the ROD for the OU. May include a schematic
illustration of the selected remedy from the ROD or a reference to the Land Use Control
Implementation Plan (LUCIP) figure number if the conceptual site model (CSM) is

contained therein.]
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Figure 4. Pre-Remedial Action Completion Nature and Horizontal and Vertical Extent
of COCs in the Groundwater Source Unit
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Figure 5. Conceptual Site Model
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1.4 Chronology of Events

[Copy from the PCR, the tabular summary (reference Table 1) of activities performed
during the construction phase in accordance with the approved CMI/RAIP. Reference
the PCR. Add to the tabular summary (reference Table 1) the additional post PCR major
milestones and dates related to the RA for the OU, PCR approval, major operations
verification sampling and performance testing, inspections, identification and resolution
of non-conformances (if any), demobilization and final inspection (regulatory walkdown)

of completed operations.]

Table 1. Chronology of Events
Description of Activity Start Date
20 OPERATIONS ACTIVITIES

[Provides a summary of operations activities performed during the operations phase in
accordance with the approved PCR. The summary will be a brief narrative following the
sequence of activities listed in Section 1.4. This section also briefly describes materials
and equipment used, name and roles of the prime subcontractor(s), with description of
any treatment process required to implement the RA, a description of operating permits,
successes and problems encountered during operations and resolutions of problems
(including innovative solutions, if any) and causes for any delay. This section also
includes a brief discussion of unexpected conditions encountered in the field, particularly

those that affected the scope or schedule of the operations phase of the RA.]
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2.1 Performance Reports

[State (if applicable): The effectiveness of the action in meeting the performance criteria
of the groundwater RAOs was assessed through periodic Effectiveness Monitoring
Reports (EMRs), Corrective Action Plans (CAPs), etc. This section provides a brief
description of all EMRs, CAPs, etc. Summaries should include discussions and graphs of
operations durations, pounds of materials treated, pounds of COC removed, COC
concentrations in groundwater, vadose and or source units, as well as discussions of
significant downtimes and mass or concentration spikes or rebounds. Hydrogeological
conditions throughout the plume and the impact of the RAs may also be included.
Enhancement recommendations and implementation results along with system

effectiveness in meeting the RAOs should also be highlighted.]
2.2  Equipment D&D

[Describe the treatment system waste (e.g., sludge, filters, purge water, etc.) Describe the
decontamination and decommissioning (D&D) of all equipment (e.g., treatment systems)

not permanently required for the RA and subsequently disposed.]
2.3  Secondary/Job Control Waste Disposal

[This section provides the specific details of the unit's waste management plan. Describe
the waste type, waste volume, and method, consistent with SRS procedures, that were
used for waste characterization (e.g., testing methods), disposal (include location such as
onsite, offsite at SRS, off SRS at XYZ facility) and transportation (include contaminant
limits) during operations, as applicable to the selected RA. An example follows.]

[Example: Waste management (handling, disposal, and transportation of operations-
generated wastes) and de-watering met the requirements of applicable SRS manuals and
procedures (e.g., SRS 3Q Manual, Environmental Compliance Manual; SRS 1S Manual,

Waste Acceptance Criteria; SRS C1 Manual, Environmental Restoration Administrative
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Procedures). Primary remediation waste was stabilized by in situ
stabilization/solidification (S/S). Aqueous secondary remediation waste, which includes
decontamination rinsates and the excess water from de-watering was........ Excess
(unused) rainwater was sampled, analyzed, and compared to the Investigation-Derived
Waste Management Plan, Rev 9, Appendix A (WSRC 1994) limits. The contamination

in the water was below those liwsmits, and water was discharged on the ground.]

3.0 DEVIATIONS FROM ORIGINAL DESIGN
[Identifies design changes required during operations as well as the technical basis for
those changes. The discussion includes all changes made during operation, regardless of
whether those changes were previously communicated to SCDHEC and USEPA.]
Several design and construction changes were needed during operations to resolve
problems. The project team reviewed all changes prior to implementation to ensure
compliance with regulatory requirements in the ROD, CMI/RAIP and the PCR.
Consistent with the PCR, notifications were made to USEPA and SCDHEC prior to
implementation, as appropriate. Table 2 provides a summary of all such changes.
The basis and resolution of deviations from the original design are detailed below.
Where applicable, a statement is provided on whether the deviation still meets a
performance criterion.
Table 2. Summary of Design Changes
Item Change Reason
1
2
3
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4.0

VERIFICATION SAMPLING, TESTING, ANALYSIS, PERFORMANCE
STANDARDS, AND OPERATIONS QUALITY CONTROL

4.1  Performance Requirements/Standards

[For each RA component verified in the PCR (e.g., cover, soil treatment, soil disposal,
etc.), copy a summary of the PCR verification. For all remaining components (e.g., long-
term operating equipment), subsections of Section 4.0 will cite appropriate references to
the performance requirements (acceptance criteria) as required per the PCR and/or
CMI/RAIP for the RA and the operation quality control requirements. Provide a brief
discussion and table of test samples, and a comparison of test results with PCR and/or
CMI/RAIP acceptance criteria performance requirement and/or process control
parameters broken down by type of media evaluated (groundwater, vadose, air emission,
etc.) Copy from the PCR and/or the CMI/RAIP. Include a description of how those
criteria were met but with allowances for deviations outlined in Section 3.0. It also
provides discussion on other non-conforming conditions identified during the quality
control inspection and how those non-conformances were resolved to meet the specified

performance criteria.

A summary table is suggested which lists the specific attributes required and the specific
tests or monitoring for each attribute. If numerous tests or monitoring is conducted, a
minimum, maximum, average summary is suggested along with footnotes for entries not
meeting RAOs, shutdown criteria, or other compliance points. Summarize cover

inspection and maintenance actions.]
4.2  Operations Quality Control

[Provides a summary of operations quality assurance (QA) and quality control procedures
that were implemented to ensure successful implementation of the RA. It also includes

any special or unit-specific strategy applicable to the RA.]
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5.0 VERIFICATION OF REMEDIAL ACTION COMPLETION AND FINAL
INSPECTION

[Note: If the waste unit is being released for unrestricted land use (e.g., no land use
controls), use the term “OU Closure” instead of “Remedial Action Completion” in the

title. Provides the text stating that:]

(1) As detailed in Section 4.0, the operations activities required for the RA have met the
acceptance criteria established in the approved CMI/RAIP and/or PCR, but with
allowances for deviations outlined in Section 3.0. (2) As detailed in Section 5.1, the RA
is verified as complete and that operations were in accordance with the ROD RAO:s.
Section 5.1's verification is typically based upon the result of performance tests and
quality control inspections provided in the verification of Section 4.0. (3) As outlined in
Section 5.2, the final walkdown inspection with participation of USEPA and SCDHEC
(as applicable) has been performed and issues have been closed out.

[Note: For each RA component inspected and verified as complete in the PCR (e.g.,
typically all non-operation components like the cover, soil treatment, disposal, etc.),
summarize Section 5.0 of the PCR (Verification of Construction Completion and Final

Inspection.)]
5.1  Verification of Remedial Action Completion

[List the primary RA components and include a verification statement on which and how
each applicable RAO was met. Each RAO should be copied from the ROD. Provide
assurance that the implemented remedy (or no action decision) achieves the degree of
cleanup or protection specified in the ROD(s) for all pathways of exposure described in
the CSM and that no further RCRA/CERCLA response is needed to protect human

health and the environment.]
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6.0

[This section provides the verification that RAOs established in the ROD have been met
through field implementation of the RA per the approved CMI/RAIP (SRNS XXXX).]
The verification is based on the Section 5.2 walkdown and successful achievement of the
RAOs per discussion above. It is concluded that the Operable Unit Name closure has
been completed satisfactorily and the RA is complete in accordance with the
requirements of the Operable Unit Name ROD. The results of any analytical sampling
and testing have been documented and the records are on file at SRS ACP Document
Control in the project file. In accordance with the ROD, applicable post-closure activities
(e.g., land use control, 5-year remedy reviews, etc.) will be performed as described in
Section 7.0 of this CMIR/RACR. [Also include a summary of and reference for the PCR

verification section for RA components not verified herein.]
5.2  Final Inspection for Acceptance of Operable Unit Name Closure

A final joint walkdown was performed on month/day/year by the Operable Unit Name
closure Project Team, SCDHEC and USEPA. No further outstanding issues resulted
from the walkdown. A summary and participants of the USEPA/SCDHEC inspection are
provided in Appendix X. [Also include a summary of and reference for the PCR

inspection section.]
AS-BUILT DOCUMENTATION
6.1  As-Built Drawings

[This section provides as-built drawings, which are updated PCR construction drawings
and as-built operations drawings for the completed project and are included in Appendix
X of this CMIR/RACR. Drawings should reflect the RA completion configuration. RA
components no longer needed (e.g., operating equipment) should be deleted or shown as
abandoned in place. Post-CMIR/RACR RA components needed (e.g., cover, fencing,
etc. needed per the LUCIP) should also be as-built.]

CMIR/RACR, Rev. 2, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Implementation Report/ F.12
Removal Action Completion Report Format Revision 2

Date: 6/1/12
Page 18 of 21

7.0

8.0

6.2 Well Modifications

[This section provides a summary or attaches a report of any well modifications (e.g.,

well abandonment, well extension or protection).]
POST-CMIR/RACR ACTIVITIES AND LAND USE CONTROL

[For post-CMIR/RACR activities, see the OU specific LUCIP required for the RA.
Maintenance and land use controls per the LUCIP (if applicable) will be reported during
the five-year review of the remedy. [Provide assurance that a LUCIP is in place and is
sufficient to maintain the protectiveness of the remedy. The LUCIP for this section
should describe redevelopment potential at the site or any planned or ongoing
redevelopment work. State whether a five-year review is appropriate, and if so, the type
of review (statutory or policy) and the schedule for the review. Provide a summary of

any five-year reviews already completed.]
PROJECT COSTS

[Provides in a table format (reference Table 3) a cost comparison of the final costs for the
RA to the original ROD cost estimate. Cost deviations, beyond —30% and +50%, from
the ROD cost estimate are discussed. The cost breakdown is limited to that which was
presented in the ROD (e.g., limited to the soil cover total capital and total O&M costs and
the soil vapor extraction (SVE)/Air Spurging (AS) total capital and total 5-year O&M
costs.) As an example, the combined RA comparative capital costs and O&M costs for a

soil cover and a SVE/AS system are as follows:]

CMIR/RACR, Rev. 2, 6/1/12
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Project Cost Comparison

Project Cost Comparison
(Example

ROD Incurred Delta
Cost ($K) Cost ($K) Cost (%)

Soil Cover Capital 175 157 (10%)

AS/SVE Capital 800 690 (14%)

Soil Cover O&M 20 25 +25%
AS/SVE O&M 1200 2735* +228%**

[If applicable, separate costs into equipment, non-equipment and O&M categories.]

CMIR/RACR, Rev. 2, 6/1/12
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9.0

REFERENCES

[Provide a list of documents referenced in the body of the CMIR/RACR document.
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Appendix X

[Examples: As-Built Drawings, RA Start Notification Letter, Fact Sheet, USEPA/SCDHEC
Walkdown Memo, Well Abandonment Reports]

CMIR/RACR, Rev. 2, 6/1/12
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FORMAT FOR RESPONSE TO REGULATORY COMMENTS

Instructions for preparing written responses to EPA and SCDHEC comments on
regulatory reviewed documents are provided below. A separate set of responses is
prepared for EPA and SCDHEC.

Comment Response Header

e Header will include the subject line from the EPA or SCDHEC comment
submittal.

e Ifinitial responses are submitted electronically, add the words “DRAFT SRS
Responses to”” before the EPA or SCDHEC subject line.

e Following regulatory agreement on the responses, replace “DRAFT SRS
Responses to” with “Final SRS Responses to” if submitted electronically.

e Include the date comments were officially received.

e Include page numbers (i.e., Page X of Y).

Comment Response Format

e Repeat the regulator comments verbatim as received.

e Following the comment, add a Response line followed by “Agree”, “Disagree”, or
“Clarification”. The SRS response should be in bold font.

e Provide a brief, factual, and technically supported explanation to support the
response.

e Ifno change to the document is needed, state “No change to the document is
proposed” in the response.

e If changes to the document are needed, identify the location in the text where the
change will be made by section and paragraph. (Do not identify by page number
as text will shift with revisions.) Repeat the revised text in the response as it will
appear in the document. Identify deleted text with strikethrough and new text with
underline.

e Attach new or revised figures and tables with the comment responses.

e Identify the Responsible Party by name, phone number, and email address.

Refer to the format example for preparing responses to regulatory comments.
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EXAMPLE

DRAFT SRS Responses to U.S. Environmental Protection Agency
Comments on the
Post Construction Report (PCR) for the
R-Area Operable Unit (U)
SRNS-RP-2011-01574, Revision 0, December 2011, CERCLIS Number: 95
Savannah River Site NPL Site, South Carolina
Page 1 of 2

Comments Received 4/9/12

SPECIFIC COMMENTS

1. Page 8, Section 1.2.2, Nature and Extent of Contamination: The discussion of the R-Area Ash
Basin (188-P) Subunit on Page 8 of 28 of the PCR describes the ash thickness in the basin tapered
from 4.9 meters (16 feet) at the point the coal ash was sluiced into the basin in the north.
However, according to Figure 5, Layout of the R-Area Ash Basin (Page 12 of 28), the ash
thickness at the north of the basin is 20 plus feet. To promote clarity and consistency between the
text and figures, revise the PCR to correct the discrepancy in the reported thickness of the ash
located at the north end of the ash basin.

Response: Agree

Section 1.2.2, R-Area Ash Basin (188-P) Subunit will be revised to read “Ash thickness in
the basin tapers from greater than 6.1 m (20 ft) 4.9-m-(16-ft) at the point ............ ”

Responsible Party: John Doe, (803) 952-9594, john.doe@srs.gov

2. Page 12, Section 1.3.2 Selected Removal Action, bullet one: “Removal of the contaminated
media (soil and railroad bed gravel) to a removal action goal of 10 pCi/g for cesium-137 (+D) to
an estimated depth of 0.61 to 0.91m (2 to 3 ft).” Unclear if there is an inconsistency between this
statement and the statements shown on Figures E-3 and E-4 regarding the depth of soil removal.
Figure E-3 states: “Proposed RRCC Excavation Limit (Area 1) — Excavate to minimum depth of
1-ft below the gravel layer. Area shown in shade shall be excavated to minimum depth of 2-ft
below the existing ballast materials. Additional excavation may be required based on
confirmation sampling. Figure E-4 states: “Proposed RRCC Excavation Limit (Area 2) —
Excavate area to minimum depth of 1-foot. Additional excavation may be required based on
confirmatory sampling.”

Response: Clarification

The rail ballast was approximately 0.3 m (1 ft) in depth. The excavation depth(s) as stated in
Figures E-3 and E-4 are presented in terms of 0.3 to 0.61m (1 to 2 ft) below the ballast layer.
As noted in the confirmatory sampling results in Table E-2, all results were below 1.0 pCi/g,
significantly less than the 10 pCi/g removal action goal. No change to the document is
proposed.

Responsible Party: John Doe, (803) 952-9594, john.doe@srs.gov
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PROTOCOL

ECOLOGICAL RISK ASSESSMENT PROCESS ANNOTATED
OUTLINE

The purpose of the annotated outline is to provide a consistent format for ecological risk
assessments (ERAs) at the Savannah River Site (SRS) following the "Ecological Risk
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological
Risk Assessments™ (USEPA 1997) guidance document. This outline applies to both work
plans and baseline risk assessments (BRAS) depending on their current state of
development. All new work plans will start at Step 1 of the process provided adequate
abiotic data are available for evaluation. Work plans with adequate biological data will
contain a minimum of Steps 1 and 2 (screening-level ERA) and may contain Steps 3 and
4 depending on the results of the screening-level ERA. If adequate data are not available,
Step 1 will be initiated and documented in the next document submittal (e.g., subsequent
work plan phase or in the BRA) once adequate data have been collected. BRAs will begin
at Step 1 of the process and will either (1) summarize the steps already conducted in the
work plan, (2) initiate the process if not previously conducted in the work plan, or (3) if
new data become available after completion of Steps 1 and 2, determine the impact of the
data and modify the results of Steps 1 and 2 accordingly.

The prefixes in the section numbering will vary depending on which document this report
is contained (e.g., in a BRA, the numbering will be 8.1.2 for the screening-level problem
formulation).

Introduction

Provide an introduction including the purpose, scope, scale, and status of the ERA
process for the unit under evaluation.

SCREENING-LEVEL PROBLEM FORMULATION AND ECOLOGICAL
EFFECTS EVALUATION (Process Step 1)

1.1 INTRODUCTION
The screening-level problem formulation and ecological effects evaluation is part of
the initial ecological risk screening assessment. Section 1.2 describes the screening-

level problem formulation and Section 1.3 describes the screening-level ecological
effects evaluation.

1.1.1 Unit History
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Provide a brief history of the unit including its current status, emphasizing
those aspects that are important to the ecological risk assessment.

1.2 SCREENING-LEVEL PROBLEM FORMULATION

The screening-level problem formulation requires the development of a brief and
preliminary conceptual site model (CSM) that addresses the following four issues:

Environmental setting and contaminants known or suspected to exist at the
waste unit (Section 1.2.1);

Contaminant fate and transport mechanisms that might exist at the unit
(Section 1.2.2);

A brief discussion of the mechanisms of ecotoxicity associated with broad
classes of contaminants (Section 1.2.3); and

Potentially complete exposure pathways (Section 1.2.4).

1.2.1 Environmental Setting and Contaminants at the Site

The discussion of the ecological characterization of the unit, including the
results of habitat mapping, field reconnaissance, and any previously
conducted ecological studies. The results of the checklist for ecological
assessment/sampling for the unit is also discussed here and the checklist is
provided as an attachment. This includes a description of physical
features such as surface water drainage pathways (both current and
historic), soil type(s), vegetative communities, wildlife, threatened or
endangered species, and the general categories of contaminants present at
the unit.

1.2.2 Contaminant Fate and Transport

Based on the CSM, the potential pathways for the migration of unit-
related contaminants are discussed.

1.2.3 Ecotoxicity and Potential Receptors

Given the types of constituents detected at the unit as discussed in Section
1.2.1, toxic mechanisms of the constituents are generically discussed by
constituent category (organics, inorganics, and radionuclides).

1.2.4 Complete Exposure Pathways
Potential exposure pathways at the unit are also discussed in Section

1.2.2. For ecological receptors present at the unit, the potentially
complete exposure pathways are discussed as well as the routes through
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which exposure to these pathways may occur.
1.3 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION

The ecological effects evaluation identifies the potential for adverse ecological effects
based on conservative assumptions. Ecological screening values (ESVs) are used as the
screening -level effects levels. ESVs are abiotic media (surface water, sediment, and
soil) concentrations associated with the low risk (approaching the threshold of
acceptable/ unacceptable risks) to ecological receptors. The uncertainty associated with
the screening-level assessment is unidirectional, with a low probability of not identifying
contaminants which pose unacceptable risks to ecological receptors.

1.3.1 Preferred Toxicity Data

The preferred toxicity data for the screening-level ecological effects
evaluation are the ecological screening values (ESVs) as identified in the
“Ecological Screening Values (ESVs)” protocol (WSRC 1999e) and
subsequent revisions.

1.3.2 Dose Conversions

The use of any dose conversions in the “Ecological Screening Values
(ESVs)” protocol (WSRC 1999¢) will be identified in this section.

1.3.3 Uncertainty Assessment

The generic uncertainties associated with the ESVs and the assumptions
made in Step 1 of the process will be identified.

1.4 SUMMARY
A brief summary of the information provided in Sections 1 will be provided.

SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK CALCULATION (Process
Step 2)

2.1 INTRODUCTION

This step includes estimating exposure levels and screening for ecological risks.

2.2 SCREENING-LEVEL EXPOSURE ESTIMATES
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2.2.1 Exposure Parameters

The exposure parameters used, if any, are identified in the “Ecological
Screening Values (ESVs)” protocol (WSRC 1999e).

2.2.2 Uncertainty Assessment

The generic uncertainties associated with the ESVs and the assumptions
made in Step 2 of the process will be identified.

2.3 SCREENING-LEVEL RISK CALCULATION

The screening-level risk calculation is performed per Steps A and B of the
“Ecological Constituents of Potential Concern Selection Process™” protocol
(WSRC 1999d). Constituents identified as having the potential to
bioaccumulate/bioconcentrate per the “Bioaccumulation and Bioconcentration
Screening” protocol (WSRC 1999c) will be retained for further evaluation per
Step D of the “Ecological Constituents of Potential Concern Selection Process”
protocol (WSRC 1999d).

2.4 SCIENTIFIC/MANAGEMENT DECISION POINT (SMDP)
The selection of one of the following three decisions is made:

(1) There is adequate data to conclude that ecological risks are negligible and
therefore no need for remediation on the basis of ecological risk;

(2) The information is not adequate to make a decision at this point, and the
ecological risk assessment process will continue to Step 3; or

(3) The information indicates a potential for adverse ecological effects, and a
more thorough assessment is warranted.

This SMDP will be addressed through a meeting (e.g., conference call) with EPA
and SCDHEC for the initial waste units utilizing this outline.

2.5 SUMMARY

A brief summary of the information provided in Section 2 will be provided.
BASELINE RISK ASSESSMENT PROBLEM FORMULATION (Process Step 3)
Step 3 of the process initiates the problem-formulation phase of the baseline ecological
risk assessment. Step 3 refines the screening-level problem formulation and, with input

from stakeholders and other involved parties, expands on the ecological issues that are of
concern at the particular site. Steps 3 through 7 are required only for sites for which the
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screening-level assessment indicated a need for further ecological risk evaluation.
3.1 THE PROBLEM-FORMULATION PROCESS

Problem formulation establishes the goals, breadth, and focus of the baseline
ecological risk assessment and establishes the assessment. The questions and
issues that need to be addressed in the baseline ecological risk assessment are
defined based on potentially complete exposure pathways and ecological effects.
The conceptual model of the site is refined and includes questions about the
assessment endpoints and the relationship between exposure and effects.

3.2 REFINEMENT OF PRELIMINARY CONTAMINANTS OF CONCERN

The results of the screening-level risk assessment (Steps 1 and 2) should have
indicated which contaminants found at the site could be eliminated from further
consideration and which should be evaluated further. Because of the conservative
assumptions used during the risk screen, some of the contaminants retained for
Step 3 might also pose acceptable levels of risk. At this stage, the remaining
constituents are further evaluated based on the following considerations per the
“Ecological Constituents of Potential Concern Selection Process™ protocol
(WSRC 1999d):

(1) Comparison to unit background /reference (Section 3.2.1);
(2) Evaluation-level hazard quotient (HQ) development (Section 3.2.2);
(3) Lines-of-evidence (Section 3.2.3).

3.2.1 Comparison to Unit Background/Reference

Per Step C of the *“Ecological Constituents of Potential Concern Selection
Process™ protocol (WSRC 1999d), constituents are identified for which
background/reference media concentrations can be used to eliminate
them from further consideration. Remaining constituents are further
evaluated in Section 3.2.2.

3.2.2 Evaluation-Level Hazard Quotient Development

Per Steps E and F of the “Ecological Constituents of Potential Concern
Selection Process” protocol (WSRC 1999d), evaluation-level HQs are
based on exposure doses that are calculated based on receptor-specific
input parameters and average concentrations. Receptors to be considered
at this step of the process are determined using the ‘““Assessment and
Measurement Endpoint Selection Process” protocol (WSRC 1999b).
Terrestrial toxicity reference values (TRVs) are identified based on the
terrestrial TRVs protocol (WSRC 1999f). Aquatic TRVs are identified
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based on the aquatic TRVs protocol (WSRC 1999a). Remaining
constituents are further evaluated in Section 3.2.3.

3.2.3 Lines-of-Evidence

Per Steps F and G of the “Ecological Constituents of Potential Concern
Selection Process” protocol (WSRC 1999d), constituents with an
evaluation-level HQ greater than one are further evaluated based on the
following lines-of-evidence: preliminary assessments involving alternate
toxicity reference values (e.g., no observed versus lowest observed adverse
effects level comparisons), frequency of detections (i.e., analytical
qualifier evaluation), and patterns of detections (i.e., pattern of hits
indicating contamination migration from a source). This evaluation is
based on an interpretation of the available data, interpretation of the
available information, and professional judgement. Information from
previous ecological studies, if available, should also be evaluated in this
step as additional lines of evidence for retaining or eliminating
constituents. Constituents remaining upon completion of this evaluation
are identified as final COPCs.

3.3 LITERATURE SEARCH ON KNOWN ECOLOGICAL EFFECTS

The initial literature search conducted in Steps 1 and 2 should be
expanded to obtain the information needed for the more detailed problem
formulation phase of the baseline ecological risk assessment. The
literature search should identify NOAELs, LOAELS, exposure-response
functions, and the mechanisms of toxic responses (presented in
toxicological profiles for each final COPC either within Section 3.3 or as
an appendix for contaminants for which those data were not collected in
Steps 1 and 2.

3.4 CONTAMINANT FATE AND TRANSPORT, ECOSYSTEMS
POTENTIALLY AT RISK, AND COMPLETE EXPOSURE PATHWAYS

The contaminant fate and transport, ecosystems potentially at risk, and complete
exposure pathways identified in the screening ecological risk assessment should
be reevaluated and refined as necessary in this step.

3.4.1 Contaminant Fate and Transport

Information on how the final COPCs will or could be transported or
transformed in the environment physically, chemically, and biologically
are presented and used to identify the exposure pathways that might lead
to significant ecological effects.
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3.4.2 Ecosystems Potentially at Risk

The ecosystems or habitats potentially at risk should be identified based
on information gathered and refined from Steps 1 and 2 of the process.

3.4.3 Complete Exposure Pathways

The potentially complete exposure pathways identified in Steps 1 and 2
are described in more detail on the basis of the refined contaminant fate
and transport evaluations (Section 3.4.1) and evaluation of potential
ecological receptors (Section 3.4.2).

3.5 SELECTION OF ASSESSMENT ENDPOINTS

Assessment endpoints are selected and identified here based on the ““Assessment
and Measurement Endpoint Selection Process” protocol (WSRC 1999b).

3.6 THE CONCEPTUAL MODEL AND RISK QUESTIONS

The conceptual site model from Section 1.2 is refined, if necessary, and presented
here to establish the complete exposure pathways that will be evaluated in the
ecological risk assessment and the relationship of the contaminants to the
assessment endpoints. In the conceptual model, the possible exposure pathways
are depicted in an exposure pathway diagram and are directly linked to the
assessment endpoints identified in Section 3.5. Developing the conceptual site
model and risk questions are described in Sections 3.6.1 and 3.6.2, respectively.

3.6.1 Conceptual Model

The CSM developed in Step 1 is refined based on knowledge of the
contaminants present, exposure pathways, and the assessment endpoints.

3.6.2 Risk Questions

Ecological risk questions are developed to address the questions about the
relationships among assessment endpoints and their predicted responses
when exposed to unit contaminants. The risk questions are based on the
assessment endpoints and provide a basis for developing the study design
(Step 4) and for evaluating the results of the site investigation in the
analysis phase (Step 6) and during risk characterization (Step 7). An
evaluation as to if and how these risk questions should be addressed must
be completed at this step. This is a critical step since additional studies
should only be performed if necessary to reduce critical uncertainty in the
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unit evaluation. Two circumstances may eliminate or reduce the need for
additional data collection for ecological purposes. First, if the clean up
levels for the remaining ecological COPCs are known to be higher than
those required based on human health concerns (through surficial
exposure or contaminant fate and transport), additional data collection to
reduce the uncertainties surrounding the ecological COPCs may not be
warranted and the ERA process may be suspended (if the anticipated
human health remedial action is not implemented , the ERA process would
continue) . Second, if clean up remedies are limited at the unit and will
result in the elimination of the ecological exposure pathways of concern,
additional data collection to reduce the uncertainties surrounding the
ecological COPCs may not be warranted.

3.7 SCIENTIFIC/MANAGEMENT DECISION POINT (SMDP)

The SMDP consists of agreement on four items: constituents of potential concern
(final COPCs), assessment endpoints, exposure pathways, and risk questions.
These items will be proposed in the report and approval of the document by EPA
and SCDHEC will indicate agreement of this SMDP.

3.8 SUMMARY

The information presented in Step 3 will be briefly summarized here.

STUDY DESIGN AND DATA QUALITY OBJECTIVE PROCESS (Process Step 4)

Step 4 will establish the measurement endpoints (Section 4.1) and study design (Section
4.2), if needed for a given unit.

4.1 ESTABLISHING MEASUREMENT ENDPOINTS
Measurement endpoints are selected based on the assessment endpoints selected
using the “Assessment and Measurement Endpoint Selection Process™ protocol
(WSRC 1999b).
4.1.1 Species/Community/Habitat Considerations
Considerations of the species, communities, and habitat present at the unit
that impact the selection of measurement endpoints and their relationship

to the assessment endpoints will be discussed here.

4.1.2 Relationship of the Measurement Endpoints to the Constituents of
Potential Concern
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The inherent properties (such as the physiology or behavioral
characteristics of the species) or life history parameters that make a
species useful in evaluating the effects of site-specific contaminants will be
discussed here.

4.1.3 Mechanisms of Ecotoxicity

The mechanisms of ecotoxicity for the final COPCs that may influence the
selection of measurement endpoints will be discussed here.

4.2 STUDY DESIGN

The lines of evidence to be used in addressing the risk questions posed in Section
3.6.2 will be identified in this section.

4.2.1 Bioaccumulation and Field Tissue Residue Studies

The appropriateness of bioaccumulation and field tissue residue studies
for the waste unit will be discussed here and detailed as necessary. The
justification for the parameter values which will be used in the food web
analysis will be given and the variables identified. The interpretation of
the results of the modeling will be discussed and the unacceptable risk
levels will be defined. The appropriateness of detection levels of COPCs
will be verified by the contaminant levels associated with unacceptable
risks.

4.2.2 Population/Community Evaluations

The appropriateness of population/community evaluations for the waste
unit will be discussed here and detailed as necessary. The interpretation
of the results of population and community evaluations will be discussed
including defining acceptable and unacceptable results.

4.2.3 Toxicity Testing

The appropriateness of toxicity testing for the waste unit will be discussed
here and detailed as necessary. The interpretation of the toxicity tests will
be discussed including the defining of acceptable and unacceptable
effects.

4.3 DATA QUALITY OBJECTIVES AND STATISTICAL
CONSIDERATIONS

The concept of data quality objectives (DQOs) and statistical considerations will
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be briefly introduced here.
4.3.1 Data Quality Objectives
The specific DQOs for the unit will be identified here.
4.3.2 Statistical Considerations

Statistical considerations that must be addressed for the unit will be
identified here.

4.4 CONTENTS OF WORK PLAN AND SAMPLING AND ANALYSIS PLAN

A brief introduction as to the contents of the ecological work plan and sampling
and analysis plan (SAP) sections and how they relate to other sections of the
Remedial Investigation (R1) work plan will be discussed here.

4.4.1 Work Plan

The critical decisions and evaluations made during problem formulation
will be identified here as well as additional investigative tasks needed to
complete the evaluation of risks to ecological receptors. Information
detailed in other reports will only be summarized and the reader directed
to the appropriate report for details.

4.4.2 Sampling and Analysis Plan

Details of the ecological SAP will be discussed here. The quality
assurance project plan (QAPP) will reference the existing QAPP for the
unit and provide supplemental information only when not included in the
existing QAPP.

4.4.3 Field Verification of Sampling Plan and Contingency Plans

To the extent possible, field verification of the SAP will be performed and
contingency plans developed and documented here.

4.5 SCIENTIFIC/MANAGEMENT DECISION POINT (SMDP)
This SMDP consists of agreement on the study design, work plan, and SAP. These
items will be proposed in the report and approval of the document by EPA and

SCDHEC will indicate agreement of this SMDP.

4.6 SUMMARY
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The key elements of Step 4 will be discussed here.

FIELD VERIFICATION OF SAMPLING DESIGN (Process Step 5)
5.1 PURPOSE
The purpose of field verification of the sampling design will be discussed here.
5.2 DETERMINING SAMPLING FEASIBILITY

Field verification of the sampling design will be performed, as possible, and
documented here.

5.3 SCIENTIFIC/MANAGEMENT DECISION POINT (SMDP)

This SMDP consists of agreement on sampling feasibility. These items will be
proposed in the report and approval of the document by EPA and SCDHEC will
indicate agreement of this SMDP. If schedules do not permit the verification of
sampling feasibility, a separate letter will be sent to EPA and SCDHEC
subsequent to the work plan submittal documenting the conclusions of the field
verification.

5.4 SUMMARY
The key elements of Step 5 will be discussed here.

SITE INVESTIGATION AND ANALYSIS PHASE (Process Step 6)
6.1 INTRODUCTION
A Dbrief overview of the concept of site investigation and analysis phase will be
discussed here. In the event that significant changes to the ecological SAP occur
during field implementation or during analyses of the data, EPA and SCDHEC
will be notified and briefed on the impact of the changes and the recommended
course of action.

6.2 SITE INVESTIGATION

The site investigation should be a direct implementation of the ecological SAP. If
changes to the SAP occurred, they should be documented in this section.
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6.2.1 Changing Field Conditions

Changing field conditions resulting in the modification of the ecological
SAP will be identified.

6.2.2 Unexpected Nature or Extent of Contamination
Any unexpected findings in regards to nature and extent of contamination
and its impact to the implementation of the ecological SAP will be
evaluated and an appropriate course of action will be developed.

6.3 ANALYSIS OF ECOLOGICAL EXPOSURES AND EFFECTS

An overview of the intent of the analysis phase will be discussed here.

6.3.1 Characterizing Exposures

An exposure profile and a description of associated uncertainties and
assumptions will be discussed here.

6.3.2 Characterizing Ecological Effects

Evidence for existing and potential adverse effects on the unit's assessment
endpoints is discussed here.

6.4 SCIENTIFIC/MANAGEMENT DECISION POINT (SMDP)
This SMDP is only required if alterations to the ecological SAP were necessary.
Any significant changes to the SAP will have been communicated to EPA and
SCDHEC.
6.5 SUMMARY
The key elements of Step 6 will be discussed here.
RISK CHARACTERIZATION (Process Step 7)
7.1 INTRODUCTION

An overview of risk characterization will be discussed here.
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7.2 RISK ESTIMATION
Documentation of the risk estimates will be discussed here.
7.3 RISK DESCRIPTION

The intent of the risk description is discussed here.

7.3.1 Threshold for Effects on Assessment Endpoints

Contaminant media concentrations representing the threshold(s) at which
environmental effects may occur will be discussed here. However, clean
up levels for the final ecological constituents of concern will be identified
in Chapter 10 where ARAR, human health, contaminant migration, and
ecological clean up levels are identified.

7.3.2 Likelihood of Risk

A qualitative or quantitative evaluation of the likelihood of risk will be
discussed in this section.

7.3.3 Additional Risk Information

Other factors influencing the potential risk at the unit will be discussed
here.

7.4 UNCERTAINTY ANALYSIS

An overview of the uncertainty analysis process will be discussed here. It should
be noted that an additional uncertainty analysis will be performed in conjunction
with human health, contaminant migration, and ARAR considerations in Chapter
9 of the RI/BRA report. This additional uncertainty analysis may result in a
modification of the final list of ecological constituents of concern identified in the
ERA.

7.4.1 Categories of Uncertainty

The possible categories of uncertainty for the waste unit evaluation will be
discussed here.

7.4.2 Tracking Uncertainties

Documentation of the method for tracking uncertainties, to have been
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agreed to in Step 4 of the process, will be discussed here.

7.5 SUMMARY

The key elements of Step 7 are discussed here.
RISK MANAGEMENT (Process Step 8)
Step 8, risk management, of the ERA process is acknowledged as a distinctly different
process from risk assessment and encompasses a broader range of considerations and

potential documents (e.g., Feasibility Studies, etc.). Therefore, this step is not included in
the outline for the ERA process for development of work plans and BRAs.
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CORRECTIVE MEASURES IMPLEMENTATION (CMI)/
REMEDIAL ACTION IMPLEMENTATION PLAN (RAIP) FORMAT

1.0 GENERAL DESCRIPTION
1.1 Purpose and Scope

This post-Record of Decision (ROD) document provides the following items for the
implementation of the selected remedial action (RA) established in the ROD (SRNS
XXXX) for the operable unit name (OU):

. A general description of the location and history of the site, description of the
constituents of concern (COC) to be remedied and an overview of the selected RA

. A summary of any associated study (if applicable) and the application of its
results in the remedial design

o An outline of the necessary design tasks

. A design summary highlighting the results of each of the design tasks performed
to accomplish the objectives of the selected RA

. A summary of the construction strategy addressing critical components of
construction activities required to implement the remedial design

. Requirements for health and safety, waste management, contamination control,
decontamination, quality assurance, quality control inspections, performance
verifications (sampling, testing/analysis, when applicable), post-construction
operations, maintenance and land use, project closeout, post-construction
monitoring and a forecast schedule for implementation of the RA

. A forecast schedule and brief discussion of the contents of the upcoming post-
ROD documents required by the Federal Facility Agreement (FFA) for the
Savannah River Site (SRS)

1.2 General Description and History of the Unit

[Briefly describes the waste unit. The description should include location, size, and the
background operational history of the unit. The section may also include a short
paragraph identifying the predecessor documents related to the selection of the RA.
Provide figures showing the RA location at SRS and a RA site layout. A very condensed
presentation of information is appropriate for this section since the same information has
been covered in greater detail in previous documents required by the FFA process.]

CMI/RAIP, Rev.2, 6/1/12
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1.3 Nature and Extent of Contamination

[Briefly identifies the COCs (table may be used) identified in the ROD that are
considered for RA, and the associated risks, specific components of the unit requiring
remediation and locations of COCs with respect to the zone of remediation (areas and
depths). Because the information is covered in greater detail in previous FFA documents,
a condensed presentation (Synopsis or summary) is appropriate for this section. Provide
figures or maps for the design clarification of data already provided in the ROD to
illustrate the nature and horizontal and vertical extent of COCs within the respective
media of concern and area(s) targeted/goals for the RA.]

1.4 Document Format
1.4.1 Format of CMI/RAIP

[Typically addresses the document format used, including the basis for the format. This
section should include specific details regarding any deviation from the generic
description as well as the basis for the deviation.]

This report has been prepared in accordance with the requirements for submittal of
regulatory documents as identified in the FFA (1993) and the latest format for the
CMI/RAIP in the Regulatory Document Handbook (SRNS 2012). This format was
developed in accordance with the resolution of regulatory comments on required contents
for CMI/RAIP documents.

[Note: CMI is used in the title when the waste unit is a Resource Conservation and
Recovery Act (RCRA) unit. RAIP is used in the title when the waste unit is a
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
unit])

1.5 Remedial Action

As stated in the ROD, the selected RA for the Operable Unit Name included the
following elements:

[Provide text from ROD. The discussion will also include the rationale (e.g., brief
explanation of link between RAs and remedial action objectives (RAOSs), industrial land
use or ecological concern) for selection of the RA objectives and remedial goals. Table 1
in Section 2.5 lists ARARSs associated with the RA.]

[A conceptual site model (CSM) (Figure 2) illustrates how implementation of the RA
breaks the exposure pathways.]

CMI/RAIP, Rev.2, 6/1/12
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Figure 1. Title of Figure (Shows location of waste unit)
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1.6 Remedial Action Objectives

As stated in the ROD (SRNS XXXX), the RAOs for the Operable Unit Name are as
follows:

[Provide text from ROD.]
1.7 Remedial Action Implementation Schedule

[Provides the unit-specific RA implementation schedule as Figure 3.]
1.8 Community Relations

[Provides a brief summary of public involvement activities related to the subject waste
unit, including applicable resolutions of public comments by appropriate references to the
sections in the ROD. A very condensed presentation of information is appropriate for
this section because this information is presented in greater detail in previous documents
required by the FFA process.]

[In addition, this section includes any unit-specific item that was identified for the
resolution of public comments, related to the selected RA. In accordance with USEPA’s
“Community Relations Handbook” (#EPA/540 R-92/009, January 1992), upon
completion of the final engineering design the agency must issue a “FACT SHEET” and
provide a public briefing, as appropriate prior to beginning remedial action. A fact sheet
on the RA is attached as Appendix A to inform interested parties about activities related
to the RA and that an opportunity for a public briefing will be held before initiation of the
RA]

20 REMEDIAL DESIGN
2.1 Design Strategy

[Provides brief description of the remedial design strategy (e.g., identification of
definitive design, performance-based design, vendor supplied design, multi-phased
design, etc.).]

CMI/RAIP, Rev.2, 6/1/12
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PRIMARY SOURCE PRIMARY RELEASE SECONDARY EXPOSURE
MECHANISM SOURCE ROUTE
WASTE UNIT I »| VAPORIZATION Remedial Action
Surface soil removal
- - or treatment
Remedial Action
GAS COLLECTION
SYSTEM -
» DEPOSITION » SURFACE SOIL E > TERRESTRIAL
I I = INGESTION
> INFILTRATION VADOSE ZONE \
SOIL -
Barrier may
eliminate exposure.
Remedial —
Action Remedial Action
Barrier (e.g., Process removal, treatment or stabilization v
soil cover) (e.g., soil vapor extraction, in situ
bioremediation, or grouting) GROUNDWATER » HUMAN INGESTION
Key: . . v
Solid line across pathway represents effective response action. SURFACE > EXPOSURE
Dashed line across pathway represents uncertain effectiveness of WATER

response action.
Dashed box around source represents no longer a concern.

Post remedial action residual risk for industrial use is

Figure 2. Post-Remedial Action Conceptual Site Model for [Name of Unit]
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Figure 3. Remedial Action Units Post-ROD Implementation Schedule Design

Deliverables

CMI/RAIP, Rev.2, 6/1/12
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2.2 Design Activities

[Provides a list of design tasks, including development of the permit applications required
to implement the selected RA. This section should also include any design activity that
was performed to complete the definitive design, e.g., treatability studies, bench-scale
grout mix design, etc.]

2.3 Design Deliverable

[Provides a list of the design deliverables for this RA, including the required permit
documents. The list includes design drawings, design technical information, permit
documents, applicable sampling, analysis, and test plans, etc., which are necessary to
verify that the RA objectives have been met.]

2.4 Results of Data Acquisition
2.4.1 Evaluation of Studies

[Provides a summary level description of any study performed, including the application
of the results and conclusion from the study to the remedial design. If no treatability
study was performed, a statement should be included to indicate that none was required.]

2.4.2 Other Design Data

[Provides results of any data gathered to support the remedial design (e.g., sampling,
topographic, or other surveys). References to all applicable and related reports should
also be included.]

2.5 Design Criteria

[Provides functional requirements and design criteria based on USDOE Orders, national
consensus standards, SRS and regulatory requirements needed to ensure the design meets
RA objectives and goals per the ROD document. Provides a table of applicable or
relevant and appropriate requirements (ARARS) (i.e., Table 1) which includes the ARAR
type, citation, status, a brief descriptive summary of what the ARAR requires and a brief
explanation for inclusion of the ARAR. The list of ARARs will include those in the
ROD that are related to the selected remedy and also any additional ARARs identified
during the remedial design process.]

CMI/RAIP, Rev.2, 6/1/12
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Table 1. Compliance with ARARs for the Selected Remedial Action (example)
Citations (S) Status Requirement Summary Reason for Inclusion
A) | Chemical Specific ARAR
40 CFR 263 and SC 4.61- Applicable Identifies transporter Applicable to offsite transportation of
79.263 Standards Applicable requirements including RCRA hazardous waste.
to Transporters of Hazardous manifests, record keeping,
Waste and actions for accidental
(For example) waste discharges.
B) | Location Specific ARAR
Executive Order 11990 Applicable The remedial action must Wetlands are located in the vicinity
(For example) minimize the destruction, of the waste unit; however, they will
loss, or degradation of be unaffected by this action.
wetlands.
C) | Action Specific ARARS
SC R.72-300 Standards for Applicable Stormwater management Excavation activities will require an
Stormwater Management and and sediment control plan erosion control plan.
Sediment Reduction for land disturbances.
(For example)
29 CFR 1910 Occupational Applicable Identifies health and safety | Worker activities involving

Worker Safety (OSHA)
(For example)

requirements for
remediation workers.

hazardous materials must be
conducted according to a project
health and safety plan.

CMI/RAIP, Rev.2, 6/1/12
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2.6 Drawings

[Provides a list and brief description of the design drawings developed during the
remedial design.]

2.7 Design Technical Information

[Provides a summary of the construction specifications developed during the remedial
design.]

3.0 PERMITTING REQUIREMENTS

[Identifies and describes all permitting activities required for the selected RA. The
related schedule for each applicable regulatory permit submittal is also included. A copy
of permit documents, which are approved by other departments or authorized
representatives of USEPA or SCDHEC (e.g., Stormwater Management and Sediment
Reduction Plans, Monitoring Well Program Plans, Air Quality Control Permits) may be
provided for reference. However, do not include them as an attachment. Add a statement
on the cover sheet of the document that reads “Reference - for Information Only.”]

40 CONSTRUCTION
4.1 Construction Strategy

[Provides a brief description of the construction strategy (e.g., discussion of construction
in phases, construction by subcontractor, construction using new technology, etc.) for
implementation of the remedial design.]

4.2 Construction Activities

[Provides a summary of the conceptual construction activities that are critical for
implementation of the RA. Unless such activities have been concurred with by the
constructor, at this stage they will be considered conceptual (anticipated based on past
experiences).]

4.3 Remedial Design Change Control

[Provides a standard procedure for documenting and reporting changes to the remedial
design after the remedial design document has been approved by USEPA and SCDHEC.
This section will be included in the generic document. The following statement (or
similar words with the same intent) should be included in this section. "USDOE will
notify USEPA and SCDHEC, within a reasonable time frame, when significant problems
arise with any aspect of the Remedial Design/RA process. In particular, scheduling,
budget and implementability/technical issues should be brought to the attention of the

CMI/RAIP, Rev.2, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Implementation/ F.15
Remedial Action Implementation Plan Format Revision: 2

Date: 6/1/12
Page 10 of 16

4.4

4.5

4.6

4.7

regulators as soon as they are identified. Notifications will follow established protocols
for major and minor changes during construction.” If the change is considered major,
NCP Section 300.435(c)(2)(i) or (ii) will be followed for public participation
requirements. Section 300.435(c)(2)(i) applies to ESD for RODs and (ii) applies to ROD
amendments.]

Waste Disposal and Transport

[Describes the specific details consistent with the unit’s waste management plan, that will
be used for waste characterization (e.g., testing methods), disposal (include location such
as onsite, off-site at SRS, off SRS at XYZ facility) and transportation (include
contaminant limits) during construction, as applicable to the selected RA. It also includes
the status of any permit required for handling, disposing and transporting wastes.]

Quality Assurance

[Provides a summary of quality assurance (QA) and quality control procedures that will
be implemented to ensure successful implementation of the remedial action. It also
includes any special or unit-specific strategy applicable to the remedial action.]

Non-Conformances

[Provides the anticipated steps and procedures that will be used to resolve construction
non-conformances with respect to the required acceptance criteria in the specifications.
This section also provides a description of the contingency plan to be used during this
construction phase if construction activities cannot be completed as designed.]

Health and Safety Plan (HASP)

[This section provides health and safety requirements, consistent with SRS procedures,
that will be implemented during the RA. The section includes any special or unit-specific
requirements for worker safety during construction. Except for unit- specific items, this
section will be included in the generic document. The HASP may be included with the
post-ROD document package for reference only; it should not be used as an attachment to
the CMI/RAIP. If this is the case, add a statement on the cover sheet of the document
that reads “Reference — For Information Only”.]

A Site-Specific HASP will be prepared in accordance with 29 CFR, Part 1910, Section
120, Occupational Safety and Health Administration (OSHA) and will be implemented
by the construction team. The HASP will be approved in accordance with SRS
procedures, and a copy will be available at the jobsite at all times. A copy of the HASP
will also be available in the ACP project file.

The plan will describe the following:

CMI/RAIP, Rev.2, 6/1/12
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o Dust suppression requirements related to 40 CFR 50.6 and South Carolina
Regulation 61-62.6

o Required actions by the facility personnel in case of fires, explosions, or any

unplanned releases of hazardous waste

. Arrangements with onsite security, fire department, medical facility, and

emergency response teams to coordinate emergency services

. Names, addresses, and phone numbers (office and home) of all persons qualified
to act as emergency coordinators

. Emergency equipment available at the facility

. Evacuation plan for facility personnel

50 POST CONSTRUCTION
5.1 Post-Construction Monitoring

[Provides the long- and short-term (including type of sampling, sampling frequency,
criteria, and reporting information) to monitor the effectiveness of the implemented RA
(e.g., monitoring of groundwater affected by the remediated unit). Includes maps
showing the location of remediation and zone of influence. Map should show general grid
coordinates but not exact coordinates of remediation actions. Also, provides criteria for
turnover to the next remedial phase (e.g., startup to operation phase).]

CMI/RAIP, Rev.2, 6/1/12
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Figure 4. Map(s) for Section 5.1
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5.2

5.3

5.4

5.5

Contingency Plan Implementation Strategy

[This section provides for contingencies after completion of construction, including any
special or unit-specific responses and actions to be taken if the implemented RA fails to
perform.]

Operations, Maintenance, and Institutional Control

[Describes start-up and operational procedures for equipment and process systems
required by the selected RA. The section also provides maintenance and institutional
control information. In addition, it includes any special or unit-specific requirements
applicable to the selected RA. For RODs requiring land use controls, a LUCIP will be
issued. The duration of land use controls will be specified. Standard maintenance and
institutional control requirements will be identified in the LUCIP.]

Requirements for Project Closeout

[Provides field data collection and performance verification requirements (including
sampling, analysis, and testing plans, when applicable) and procedures to verify that the
RA objectives have been met. It also addresses updating the design documents as
required for configuration management to incorporate design changes during
construction.]

Schedule for Federal Facility Agreement Deliverables

[Provides submittal schedule for the next post-ROD documents [Post-Construction
Report (PCR) and the Remedial Action Completion Report (RACR)] required by the
FFA. For waste sites not requiring an extended operational equipment RA, the PCR and
RACR may be combined into a single document.]

CMI/RAIP, Rev.2, 6/1/12
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6.0 REFERENCES

[Provides a list of documents referenced in the body of the CMI/RAIP document.
Examples are shown below.]

FFA, 1993. Federal Facility Agreement for the Savannah River Site, Administrative
Docket No. 89-05-FF (Effective Date: August 16, 1993)

SRNS, XXXX. Record of Decision, Remedial Alternative Selection for the Operable
Unit Name

SRNS, 2012. Regulatory Document Handbook (U), Protocol F.15, “Corrective Measures
Implementation Plan/Removal Action Implementation Plan Format”, ERD-AG-003,

Revision 17, Savannah River Nuclear Solutions, Aiken, SC (June).

7.0  APPENDICES
Appendix X [Provides the unit-specific fact sheet.]
80 ATTACHMENTS

[Attach design drawings and plans referenced in the body of the CMI/RAIP. Include
engineering design drawings and plans and vendor-supplied design drawings and plans.
Documents such as construction and fabrication documents need not be included since
they are not design documents.]

Attachment X List of Drawings

CMI/RAIP, Rev.2, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Corrective Measures Implementation/ F.15
Remedial Action Implementation Plan Format Revision: 2
Date: 6/1/12

Page 15 of 16

APPENDIX X
FACT SHEET
[Remedial Action Title Fact Sheet]

Location

[Briefly describes the waste unit. The description should include location and size of the
unit.]

History

[Briefly describes the waste unit's history. The description should include operation of
the facility, the duration of use and the type of contamination deposited.]

Remedial Action

[Briefly describes the RA selected in the ROD, the broken pathways and the remaining
risks associated with the operable unit after implementation of the remedy. Also,
describes the land use controls and specifies its duration.]

CMI/RAIP, Rev.2, 6/1/12
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ATTACHMENT X
LIST OF DRAWINGS

[Provides lists of attachments that contain the design drawings and plans related to this
CMI/RAIP.]

CMI/RAIP, Rev.2, 6/1/12



Regulatory Document Handbook Manual: ERD-AG-003
Conceptual Site Model Development F.17
Revision: 0

Date: 06/19/12

Page 1 of 9

INTERNAL SRS PROTOCOL

Conceptual Site Model Development

Introduction

The following protocol has been developed in order to support the Savannah
River Site (SRS) Environmental Restoration (ER) program. This protocol
provides instructions for the development of conceptual site models (CSMs) used
in the Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFI) and Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) Remedial Investigation (RI) process. This process is commonly
referred to as the RFI/RI process. The protocol is intended to provide guidance
promoting consistency in the presentation of CSMs provided in regulatory
documents across ER project teams. A simplified CSM has been identified as in
integral part of the Operating Unit (OU) summary.

The development of the CSM is an iterative process that begins during the pre-
workplan investigation, sampling and analysis planning phase and is continually
refined throughout the RFI/RI/Baseline Risk Assessment (BRA) process. The
final CSM presented in Chapter 10 of the RI/BRA represents the understanding
of the unit based on the remedial investigation data evaluation and the risk
assessment calculations. The Remedial Goal Options (RGOs) presented in
Chapter 11 of the RI/BRA are developed for the particular media and receptors
remaining with contaminants of concern (COCs) after the refinement of COCs in
Chapter 9 of the RI/BRA. These refined COCs (RCOCs) become the basis for
the Feasibility Study (FS) and the contaminated media identified in the final CSM
is the focus of the FS analysis. The proposed plan (PP) and record of decision
(ROD) will reflect the findings of the entire process as represented by the final
CSM and the FS analysis.

Initially, the CSM provides a representation of the source of contamination and
how it was released into the environment based on historical information. It also
includes potential release mechanisms and exposure routes based on the
existing understanding of the nature and extent of contamination. In addition,
potential human and ecological receptors are identified within the CSM based on
the location of the unit with respect to potential authorized and unauthorized
access and surrounding habitats.
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The release mechanisms and exposure routes are modified as data are collected

and evaluated. Within the BRA, the human health and ecological CSMs may be

revised separately to identify the complete exposure pathways for the

appropriate receptors and to identify pathways that will be quantitatively or

gualitatively evaluated using available data. Once the BRA is completed, the

human health and ecological CSMs are combined to illustrate the significant
pathways and receptors that are potentially at risk.

Figure 1 provides an example of a CSM that has been prepared after initial data
evaluation for a typical operable unit (OU). CSMs used to support the
RFI/RI/BRA should have the following headings: Primary Source, Primary
Release Mechanism, Secondary Source, Secondary Release Mechanism,
Exposure Media, Exposure Route, and Potential Receptors. Each portion of the
CSM is described in the sections below. An example of a focused ecological
CSM prepared only for the ecological portion of the BRA is provided in Figure 2.
For the human health BRA, the ecological receptors are not shown on the
focused CSM and minor variations are usually made to the exposure route
determinations. Therefore, an example of a focused human health CSM is not
provided. Figure 3 is an example of a refined CSM that has been prepared after
the constituents of concern (COCs) have been identified.

Details

Primary Source

The primary source contains a brief description of the waste(s) initially
disposed within the OUs. The primary source is usually known or assessed
from review of historical documentation. Some examples include: liquid
discharged into a basin, debris buried in a pit, solvents spilled on the ground,
liquid effluents released from an outfall, etc. If an operable unit has more
than one primary source, or the areas of disposal of the primary source are
being investigated independently, then separate CSMs should be prepared
for each. For example, if an operable unit contains a burning rubble pit and
an ash basin, then separate CSMs should be prepared for each disposal
area. Similarly, a basin and it's associated pipeline should be represented on
separate CSMs. Separate CSMs prepared for each primary source or source
area will aid in presenting the conclusions of the BRA for the refined CSMs.

In some cases, additional primary sources may be identified by field activities
associated with the sampling and analysis plan. Such discoveries will be
included in subsequent CSM revisions.
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Principal threat source material (PTSM) or low level threat waste (LLTW), as
defined by non-quantitative risk criteria (e.g., Lead concentrations >4,000
mg/kg, PCB concentrations >50 mg/kg, total carcinogens >10 risk and
noncarcinogens hazard quotient [HQ] >100) should be identified under the
Primary Source category, if it is known to exist at the waste unit. An example
of PTSM would be a buried drum of highly toxic source material.

Primary Release Mechanism

The primary release mechanism describes how contaminants from the
primary source enter the environment or impact secondary sources. Some
examples include deposition directly from the primary source as in the case of
a liquid release to a basin, runoff, leakage from deteriorating drums, leakage
from pipeline joints, etc.

Secondary Source

The secondary source includes the environmental media contaminated by the
release of the primary source. Initially, the secondary source is assumed to
include soil beneath and/or adjacent to the primary source material and
surface water (if appropriate). For ease of representation, the secondary
sources are typically divided into exposure groups (surface soil [0-1 ft/0-0.3
m], subsurface soil [0-4 ft/0-1.2 m], deep soil [ >4 ft/>1.2 m], and surface
water). If direct runoff from the primary source to a surface water body is not
appropriate, then surface water should not be shown as a secondary source.
Additionally, the method of transport between soil exposure groups is labeled
(e.g., infiltration/percolation).

Secondary Release Mechanism

Secondary release mechanisms should include processes that in the past,
currently, or may in the future, release contaminants for exposure to potential
receptors. Secondary release mechanisms typically used include: fugitive
dust generation, volatilization, biotic uptake, radiation emissions, leaching,
and excavation (usually applied to 0-4 ft soil interval). Direct contact is not
considered a release mechanism (as some previously developed CSMs have
shown). For direct ingestion or dermal contact with soil, the secondary
release mechanism should be left blank.
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Exposure Media

All media that could potentially be contaminated should be listed beneath the
exposure media category. The media should be listed separately for each
different exposure group (i.e., surface soil and subsurface soil should be
listed separately).

Exposure Route

The exposure route identifies the method of entry into the receptor (e.g.,
inhalation, ingestion, dermal contact, external radiation). For the groundwater
pathway, inhalation and dermal contact (both from showering) should be
listed together because the risk/hazard calculations for these routes are
combined in the human health risk assessment. For ecological
representations, a foodweb may be developed to communicate biotransfer
mechanisms for cases where groundwater is available for exposure (e.g.,
groundwater seeps). This can assist in focusing and selecting assessment
and/or measurement endpoints.

Potential Receptors

Human and ecological receptors are identified on the same CSM, as
appropriate, in the data collection work plan and early stages of the RI
processes. In the BRA, however, human and ecological receptors are
separately addressed for the focused CSMs. Following the completion of the
BRA, the CSMs are combined again (in the summary and conclusions section
of the RFI/RI/BRA) to summarize the potential risks/hazards for each receptor
by exposure routes.

Human Health

For the human health CSMs, the receptor for the current exposure scenario is
represented by an on-unit worker. Potential future exposure scenarios are
represented by an industrial worker, an on-unit resident adult, and an on-unit
resident child. Depending on the location of the waste unit with respect to the
SRS boundary and access control, a current or future trespasser may also be
considered as a potential receptor.
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Ecological receptors are defined as plant and animal populations and
communities, habitats, and sensitive environments. (EPA, 1997). The
receptors depicted in the CSM are selected based on the results of the
screening-level ecological risk assessment (Steps 1 and 2 of the ecological
risk assessment [ERA] process) and are further refined to establish the
complete exposure pathways evaluated in the ERA based on the relationship
of the contaminants to the assessment endpoints. A foodweb diagram may
be developed to communicate biotransfer mechanisms associated with
ecological receptors. This may also assist in refining the assessment and
measurement endpoints that dictate which receptors will be presented in the
CSM.

Refined CSMs

Refined CSMs presented in the summary chapter of the RFI/RI/BRA should
provide a summary of the results of the risks/hazards calculated in the BRA.
This summary should coincide with the symbols listed in the following section.

For the ecological component, the CSM is refined and is presented to
establish the complete exposure pathways evaluated in the ERA and the
relationship of the contaminants to the assessment endpoints selected. In the
refined CSM, the possible exposure pathways are depicted in an exposure
pathway diagram and are directly linked to the assessment endpoints.

This refinement is based on knowledge of the contaminants present,
exposure pathways, and the assessment endpoints. Ecological risk questions
are developed to address the questions about the relationships among
assessment endpoints and their predicted responses when exposed to unit
contaminants.

Symbols

For each receptor, the exposure routes quantitatively addressed in the BRA
should be designated with a darkened circle. Exposure routes being
addressed qualitatively should be designated with an open circle. If contact
with a particular media is not anticipated for a receptor then the associated
exposure route should be identified with a dash indicating that the exposure
route is incomplete for that receptor. Pathways should not be marked as
incomplete only because data was not collected (e.g., the pathway is being
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addressed under another OU). Appropriate footnotes or visual designations

should be provided for unit specific circumstances.

Other symbols as presented below are intended to provide a visual
summarization of the results of the BRA. There is no significance to the
symbols except to standardize them for application for each BRA.

Incomplete pathway

Quantitative evaluation

Qualitative evaluation

No Constituents of Potential Concerns identified (COPCs)

No final COPCs identified (applicable to ERA only)

No preliminary Constituents of Potential Concerns identified (pCOCs)
No refined Constituent of Concerns (COCSs)

Refined COCs exist Provide specific risk/hazard value

HEOO qWm

References

US EPA, 1997. Ecological Risk Assessment Guidance for Superfund:
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Figure 1. Example of Initial Pre-Workplan/Workplan CSM
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Figure 2. Example Figure of an Ecological Focused CSM
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1. INTRODUCTION AND BACKGROUND
Introduction

This Statement of Basis/Proposed Plan (SB/PP) [or
Interim Action Proposed Plan (IAPP)] is being issued
by the United States Department of Energy
(USDOE), which functions as the lead agency for
Savannah River Site (SRS) remedial activities, with
concurrence by the United States Environmental
Protection Agency (USEPA) and the South Carolina
Department of Health and Environmental Control
(SCDHEC). The purpose of this SB/PP is to describe
the preferred remedial alternative(s) for the operable
unit name (Bldg. No.) Operable Unit (OU) (unit
acronym), and to provide for public involvement in

the decision-making process.

SRS occupies approximately 310 square miles of
land adjacent to the Savannah River, principally in
Aiken and Barnwell counties of South Carolina. SRS
is located approximately 25 miles southeast of
Augusta, Georgia, and 20 miles south of Aiken,

South Carolina.

SRS is owned by the USDOE. Management and
operating services are provided by Savannah River
Nuclear Solutions (SRNS). SRS has historically
produced tritium, plutonium, and other special
nuclear materials for national defense. Chemical and
radioactive wastes are byproducts of nuclear material
production processes. Hazardous substances, as
defined by the Comprehensive Environmental
Response, Compensation and Liability —Act
(CERCLA), are currently present in the environment
at SRS.

The unit acronym is located at the SRS in Aiken or
Barnwell County, South Carolina (see Figures 1 and
2). A remedial action is needed at the unit acronym
because [list contaminants] are present in [list media,
i.e, soil, sediment, surface water, and/or
groundwater] that may pose a threat to human health
and the environment. The preferred remedial
alternative for the unit acronym is [identify preferred
alternative] which was selected because [explain the
most compelling reason(s) for the preference. As part
of the selected remedy, the future land use for the

unit acronym will be industrial or unrestricted.

SRS Compliance History

SRS manages certain waste materials that are
regulated under the Resource Conservation and
Recovery Act (RCRA), a comprehensive law
requiring responsible management of hazardous
waste. The unit acronym is a solid waste
management unit under RCRA Section 3004(u).
SRS received a RCRA hazardous waste permit from
the SCDHEC, which was most recently renewed on
September 30, 2003 (SC1 890 008 989). Module
V11 of the Hazardous and Solid Waste Amendments
portion of the RCRA permit mandates corrective
action requirements for non-regulated solid waste

management units subject to RCRA 3004(u).

On December 21, 1989, SRS was included on the
National Priorities List (NPL). The inclusion created
a need to integrate the established RCRA Facility
Investigation (RFI) program with CERCLA
requirements to provide for a focused environmental
program.  In accordance with Section 120 of
CERCLA 42 U.S.C. § 9620, USDOE has negotiated
a Federal Facility Agreement (FFA) (FFA 1993) with
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the USEPA and SCDHEC to coordinate remedial
activities at SRS into one comprehensive strategy
which fulfills these dual regulatory requirements.
The FFA lists the unit acronym as a RCRA/CERCLA
unit requiring further evaluation using an
investigation/assessment process that integrates and
combines the RFI process with the CERCLA
Remedial Investigation (RI) process to determine the
actual or potential impact to human health and the
environment of releases of hazardous substances to

the environment.

Both RCRA and CERCLA require the public to be
given an opportunity to review and comment on the
draft RCRA permit modification and proposed
remedial  alternatives. Public  participation
requirements are listed in South Carolina Hazardous
Waste Management Regulations (SCHWMR) R.61-
79.124 and Sections 113 and 117 of CERCLA 42
U.S.C. § 9613 and 9617. These requirements include
establishment of an Administrative Record File that
documents the investigation and selection of remedial
alternatives and allows for review and comment by
the public regarding those alternatives (See Section
I). The Administrative Record File must be
established at or near the facility at issue. The SRS
FFA Community Involvement Plan (WSRC 2011a) is
designed to facilitate public involvement in the
decision-making process for permitting, closure, and
the selection of remedial alternatives. SCHWMR
R.61-79.124 and Section 117(a) of CERCLA, as
amended, require the advertisement of the draft
permit modification and notice of any proposed
remedial action and provide the public an opportunity
to participate in the selection of the remedial action.

[Insert these sentences if there is a final action

component to the interim action: Because this is an
interim action for the (insert applicable media) for
this OU, a RCRA permit modification is not required
for this media. However, a permit modification is
required for the (insert applicable media) because the
action for this media is considered to be a final
action. OR Insert this sentence if this is an interim
action for all applicable media: Because this is an
interim action for all media associated with this OU,

a RCRA permit modification is not required.]

SCHWMR R.61-79.124 requires that a brief
description and response to all significant comments
be made available to the public as part of the RCRA
Administrative Record. Community involvement in
consideration of this evaluation of alternatives for the
unit acronym is strongly encouraged. All submitted
comments will be reviewed and considered.
Following the public comment period, a
Responsiveness Summary will be prepared to address
issues raised during the public comment period. The
Responsiveness Summary will be made available
with the final RCRA permit modification and the
Record of Decision (ROD). [Replace the previous
sentence with these sentences if any media in the
interim action has a final remedial action and there is
a final action component to the interim action: The
Responsiveness Summary will be made available
with the final RCRA permit modification and the
Interim Record of Decision (IROD) for those media
whose remedial action is final. OR Replace the
previous sentence with these sentences if this is an
interim action for all applicable media:  The
Responsiveness Summary will be made available
with the IROD. A RCRA permit modification will

not be issued since this is an interim action.]
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The final remedial decision will be made only after
the public comment period has ended and all the
comments have been received and considered. The
final remedial decision under RCRA will be in the
form of a final permit modification, which is made by
SCDHEC. Selection of the remedial alternative that
will satisfy the FFA requirements will be made by
USDOE, in consultation with USEPA and SCDHEC.
It is important to note that the final action(s) may be
different from the preferred alternative discussed in
this plan depending on new information or public
comments. The alternative chosen will be protective
of human health and the environment and comply

with all federal and state laws.

[Note: Delete reference to RCRA if a CERCLA only

unit.]

II.  COMMUNITY PARTICIPATION

The FFA Administrative Record File, which contains
the information pertaining to the selection of the
response action, is available at the following

locations:

US Department of Energy

Public Reading Room
Gregg-Graniteville Library
University of South Carolina — Aiken
171 University Parkway

Aiken, South Carolina 29801

(803) 641-3465

Thomas Cooper Library
Government Documents Department
University of South Carolina
Columbia, South Carolina 29208
(803) 777-4866

Hard copies of the SB/PP (or IAPP) are available at

the following locations:

Reese Library

Government Information Section
Augusta State University

2500 Walton Way

Augusta, Georgia 30910

(706) 737-1744

Asa H. Gordon Library
Savannah State University
Tompkins Road
Savannah, Georgia 31404
(912) 356-2183

The RCRA Administrative Record File for SCDHEC
is available for review by the public at the following

locations:

The South Carolina Department of Health and
Environmental Control

Bureau of Land and Waste Management
8911 Farrow Road

Columbia, South Carolina 29203

(803) 896-4000

The South Carolina Department of Health and
Environmental Control — Region 5

Aiken Environmental Quality Control Office

206 Beaufort Street, Northeast

Aiken, South Carolina 29801

(803) 641-7670

The public will be notified of the public comment
period through mailings of the SRS Environmental
Bulletin, a newsletter sent to citizens in South
Carolina and Georgia, and through notices in the
Aiken Standard, the Allendale Citizen Leader, the
Augusta Chronicle, the Barnwell People-Sentinel,
and The State newspapers. The public comment

period will also be announced on local radio stations.

USDOE will provide an opportunity for a public
meeting during the public comment period if
significant interest is expressed. The public will be

notified of the date, time, and location. At the
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meetings, the proposed action will be discussed, and

questions about the action will be answered.

To request a public meeting during the public
comment period, to obtain more information
concerning this document, or to submit written

comments, contact one of the following:

Paul Sauerborn

Savannah River Nuclear Solutions, LLC
Public Involvement

Savannah River Site

Building 730-1B

Aiken, South Carolina 29808
1-803-952-6658
paul.sauerborn@srs.gov

The South Carolina Department of Health and
Environmental Control

Attn: Richard Haynes, P.E., Director

Division of Waste Management

Bureau of Land and Waste Management
2600 Bull Street

Columbia, South Carolina 29201

(803) 896-4000

Following the public comment period, a ROD will be
signed, and a final decision for the SRS RCRA
permit will be issued. The ROD and RCRA permit
will detail the remedial alternative chosen for this
operable unit and include responses to oral and
written comments received during the public
comment period in the Responsiveness Summary.
[Insert the following sentence if the remedial action
is an interim action for only a particular media:
Since this is an interim action for (insert the
applicable media), a RCRA permit modification is
not required for that media. OR Insert the following
sentence where the remedial decision for all media
associated with the OU is an interim action: Since
this is an interim action, a RCRA permit modification

is not required.]

If there were any SRS Citizens Advisory Board
(CAB) activities or recommendations regarding the

OU, include a summary in this section.

For a CERCLA only unit, delete references to
RCRA.

I11.  OPERABLE UNIT BACKGROUND

Briefly describe site history including:

— History of waste generation or disposal that led

to current problems

— History of Federal, State, and local site

investigations

— ldentification of contaminated media at the site

(e.g., soil, air, groundwater, and surface water)

— Description of removal or previous remedial
actions conducted under CERCLA or other

authorities

— Briefly describe site characteristics including:
Geographical or topographical factors that had a
major impact on remedy selection (e.g.,
resources affected or threatened by site
contamination such as current or potential

drinking water sources or wetlands)

—  Type of contamination and its vertical and lateral

extent

— A site map that shows location of roads,
buildings, drinking water wells and other
characteristics  that are  important to
understanding why the remedial objectives and

preferred alternative are appropriate for the site

— Principal and low-level threat wastes (e.g.,

location of mobile/high toxicity/high
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concentration source material and immobile/low

toxicity/low concentration source material)

— A schematic cross section (Figure 3) drawing
(from the Scoping Summary) depicting subunits,
constituents of concern (COCs), principal threat

source material (PTSM), migration route, etc.

IV. SCOPE AND ROLE OF OPERABLE
UNIT OR RESPONSE ACTION

This section of the Proposed Plan should summarize

the lead agency’s overall strategy for remediating the

site and describe how the action being considered in

the Proposed Plan fits into the overall strategy. This

section should:

—  Summarize the overall cleanup strategy for SRS
and how the action being considered in the

Proposed Plan fits into the overall site strategy

Due to the complexity and size of multiple waste
units located in different areas of the SRS, the site is
divided into watersheds for the purpose of managing
a comprehensive cleanup strategy. The SRS is
segregated into six watersheds: Upper Three Runs,
Lower Three Runs, Fourmile Branch, Steel Creek,
Pen Branch, and the Savannah River and Floodplain
Swamp. In addition, the SRS also identifies six
Integrator Operable Units (IOUs) which are the
surface water bodies and associated wetlands that
correspond to the six respective watersheds. Waste
units within a watershed may be evaluated and
remediated individually or grouped with other waste
units and evaluated as part of a larger Area OU. Upon
disposition of all the waste units within a watershed,
a final comprehensive ROD for the corresponding

IOU (i.e., surface water and associated wetlands) will

be pursued with additional public involvement. The
unit acronym is located within the watershed name

watershed. [Reference map (Figure 1)].

[In addition to the previous paragraph, insert the
following text if this PP also addresses an Area OU].
In 2003, a new completion strategy for environmental
restoration at SRS was developed to accelerate
cleanup completion. A key component of the plan is
to implement an area-by-area remediation strategy.
Through the sequencing of environmental restoration
and decommissioning activities, environmental
cleanup can be completed for entire areas of the SRS.
In [month year], the USDOE, USEPA, and SCDHEC
convened and agreed that using the Area OU strategy
to manage surface units at the unit acronym was
appropriate and the waste units and facilities in the

area were consolidated to form a single Area OU.

— Describe the purpose of the Proposed Plan for
the OU. If multiple subunits are present, describe
the purpose for each subunit and its respective

media.

— Any prior or planned removal actions, interim

actions, or early actions should be discussed

— ldentify how the response action addresses

source materials constituting principal threat(s).

V. SUMMARY OF SITE RISKS

This section of the Proposed Plan should summarize
the extent of contamination at the site and the risks
posed to human health and the environment using
information developed during the RFI/RI.  The

summary of site risks should include key findings
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made in the baseline risk assessment conducted as
part of the RFI/RI. This section should clearly link
the site risks to the basis for action for the unit or
subunits as appropriate. This discussion should be
broken down into the following two subsections: (1)

human health risks and (2) ecological risks.

Generally, the risk summary in the Proposed Plan
should be a narrative description rather than a tabular
presentation. Risk tables are more appropriate for the
level of detail needed in a ROD than for the Proposed
Plan. The length of most risk descriptions in the
Proposed Plan should be limited to no more than two
or three paragraphs (for each subunit, if applicable).
For sites that are complex or for sites where there is
heightened public interest, more risk assessment
information may be needed in the Proposed Plan. A
risk assessor should be consulted if a streamlined risk
summary table is presented in the Proposed Plan to
ensure that it is consistent with the summary tables in

the risk assessment.

Summary of Human Health Risk Assessment
— Major human health COCs in each medium

— Land and groundwater use assumptions

— Potentially exposed populations in current and
future risk scenarios (e.g., worker currently on

site, adult or children living on site in the future)

—  Exposure pathways (routes of exposure) and how
they relate to current or reasonably anticipated

future land, groundwater, and surface water use

— Estimated cancer and non-cancer risks associated
with exposure pathways for COCs that are
driving the need to implement the preferred

alternative

Summary of Ecological Risk Assessment

Summary of the ecological risk assessment (e.g., the
basis of environmental risks associated with specific
media, how these risks were determined, and the

potential risks to endangered species).

— Major ecological COCs

— Potential ecological receptors, i.e., plant and
animal populations, communities, habitats, and

sensitive environments

— Potential exposure pathways, i.e., how
ecosystems or other ecological receptors are
likely to become exposed to COCs

— Describe potential ecological effects from

exposure

Summary of Contaminant Fate and Transport
Analysis

— Major contaminant migration constituents of
concern (CMCOCs)

— Modeled concentration and time to exceed a
groundwater protection standard [e.g., maximum
contaminant level (MCL)] or a risk-based

concentration (RBC)

Identify whether PTSM or low-level threat source
material exists at the unit (waste cannot always be
characterized as either one or the other; it is not a

mandatory classification).

Conclusion

Conclude the risk section with a standard statement
that supports the need for taking action, unless it is a

“no action” situation.
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Actual or threatened releases of hazardous substances
from this waste unit, if not addressed by the Preferred
Alternative or one of the other active measures
considered, may present a current or potential threat

to public health, welfare, or the environment.

V1. REMEDIAL ACTION OBJECTIVES

Briefly describe the proposed remediation objectives
[i.e., remedial action objectives (RAOs)] for the OU
and how they mitigate site risks (e.g., prevent
contamination from reaching the groundwater by

treating the contaminated soils)

Please note that interim actions should present

interim RAQOs as well as final RAOs (if known).

Remedial action objectives (RAOs) are media- or
OU-specific objectives for protecting human health
and the environment. RAOs usually specify potential
receptors and exposure pathways, and are identified
during project scoping once the CSM is understood.
RAOs describe what the remediation must
accomplish and are used as a framework for
developing remedial alternatives. The RAOs are
based on the nature and extent of contamination,
threatened resources, and the potential for human and

environmental exposure.

The future land use of the unit acronym is assumed to
be industrial or unrestricted land use with DOE
maintaining control of the land. The following RAQOs
have been identified for the unit acronym to support

the future land use.

e [list RAOs in bullet format and by subunit if
appropriate].

Remedial Goal Options

Present remediation goal options for refined COCs
and their basis (e.g., preliminary remediation goal of
5 ppm for TCE is based on the Federal MCL for
drinking water). Include a table summarizing the

remedial goal options (Table 1).

Remedial goal options (RGOs) serve to provide a
range of cleanup goals for each COC and are
typically identified along with the RAOs. These
cleanup goals are either concentration levels that
correspond to a specific risk or hazard or are based
on Applicable, or Relevant and Appropriate
Requirements (ARARs). Following public comment
and approval of the SB/PP, the RGOs for the selected
remedy are documented as final cleanup goals or
remedial goals (RGs) in the ROD.

The [identify document, e.g., CMS/FS] presents a
range of human health RGOs (add reference)
corresponding to target cancer risks of 1 x 10 and
target HQs of 1. RGOs were calculated for the
[identify receptor(s), i.e. future industrial worker,

future resident] and are presented in Table 1.

[Add discussion of ecological receptors and RGOs, if
appropriate].

Applicable or Relevant and Appropriate

Requirements

ARARs are cleanup standards, standards of control
and other substantive requirements, criteria or
limitations promulgated under federal, state, or local
environmental laws that specifically address a
hazardous substance, pollutant,  contaminant,

remedial action, location, or other circumstance at a
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CERCLA site. Section 121(d) of CERCLA, as
amended by the Superfund Amendments
Reauthorization Act (SARA), requires that remedial
actions comply with requirements and standards set

forth under federal and state environmental laws.

Three categories of ARARs are identified to clarify
how to identify and comply with environmental
requirements. They include action-specific, location-

specific, and chemical-specific requirements:

e Action-specific ARARs control or restrict the
design, performance, and other aspects of
implementation of specific remedial activities;

e Location-specific ARARs reflect the
physiographic and environmental characteristics
of the unit or the immediate area, and may
restrict or preclude remedial actions depending
on the location or the characteristics of the unit:

e Chemical-specific ARARs are media-specific
concentration limits promulgated under federal

or state law.

A summary of the ARARs for the preferred

alternative are presented in Table 2.

VIl. SUMMARY OF REMEDIAL
ALTERNATIVES

Provide a brief narrative description of the
alternatives evaluated including remedy components
and distinguishing features unique to each alternative.
A minimum of 3 alternatives must be evaluated. For
example, if a No Action Alternative and a Land Use
Control Alternative are under consideration, a third
alternative that reduces the toxicity, mobility, or

volume of the hazardous substances, pollutants, or

contaminants must also be included. (Reference 40
CFR 300.430(e)(3) for more information).

Examples of remedy components for the narrative

discussion may include the following:

—  Treatment technologies employed and how they
will reduce the intrinsic threat posed by the

contamination

— Engineered controls including temporary storage

and permanent on-site containment

— Land use controls that will restrict future
activities that might result in exposure to
contamination. The land use controls should be

descriptive and specific for the remedy.

Distinquishing features will vary based on remedy

specifications. Examples of distinguishing features
for the narrative discussion may include the

following:

— RAOs to be achieved by the alternative (e.g.,

return surface water to recreational use)

— Estimated quantities of material to be addressed

by major components

— Implementation requirements (e.g., the need for

an off-site disposal facility)

— Reasonably anticipated future land use and
whether or not it will be achieved by the

alternative

— Provide a summary level narrative of ARARs
evaluated for each alternative, with emphasis on
key ARARs that differ from those that must be
attained by other alternatives. List the detailed

ARARs for the preferred remedy only in
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Table 2 (i.e., do not include the ARARs for all
alternatives in the table). No ARARs are
required for LUC only remedies. Any
proposed ARAR waivers and any RCRA
treatability or no migration variances must be
discussed. There are no ARARs for LUC only

remedies.

— Use of presumptive remedies or innovative

technologies

— Estimated time to construct and implement the
remedy until RAOs are met. ldentify time
savings if schedule was accelerated (i.e.,

previous removal actions, etc.)

— Expected outcomes (e.g., RAOs that the

alternative will attain)
—  Estimated costs

Estimated costs include the capital cost, operations
and maintenance cost, and present worth cost (Table
3). The summary of costs may also be provided in

the text for each alternative in place of Table 3 as

follows:

Capital $XXX
O&M Cost SXXX
Total Present-Worth Cost $XXX

Detailed cost estimates should be included in the

Appendix.

The discount rate (0.9% for 1 to 3 years, 1.5% for 4
to 5 years, 1.9% for 6 to 7 years, 2.2% for 8 to 10
years, 2.7% for 11 to 20 years, 2.8% for 21 to 29
years, and 2.7% for 30 years or longer) and the length

of time used for O&M costs must be stated. (See

Technical Memo ERTEC-2009-00004 for current
discount rates). Use the actual expected length of
time in the calculations. If the costs are expected to
continue beyond 30 years, without a definite end
point, use 200 years. Use the same time period for
each alternative to discuss PW costs. For alternatives
that are complete (no O&M required) earlier than
others, show that there are no costs for the years after

completion.

In instances where a CMS/FS report was not
required: state that a CMS/FS was not needed
(include reasons) and that the SB/PP must be
modified to add some items that normally would
have appeared in the CMS/FS. In general, the
screening of alternatives, comparison of alternatives,
and detailed present value cost estimates for the
alternatives should be added to the Appendix. Do not
put all of this information in the body of the SB/PP.
The SB/PP is written primarily for the public. It
should be easy to understand and concise, but
thorough enough to describe the logic involved in
selecting the preferred alternative. Detailed
information, if needed, should be placed in the

Appendix.

VIIl. EVALUATION OF ALTERNATIVES

This section summarizes the results of the evaluation
of the remedial alternatives in the unit acronym
Corrective Measures Study/Feasibility Study [or
reference relevant appendices if CMS/FS information
is part of the SB/PP].

The NCP [40 CFR 300.430(e)(9)] requires that
potential remedial alternatives undergo detailed

analysis using relevant evaluation criteria that will be
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USEPA has

established nine evaluation criteria to address the

used to select a final remedy.

statutory requirements under CERCLA. The criteria
fall into categories of threshold criteria, primary
balancing criteria, and modifying criteria. The nine

evaluation criteria are detailed in Table 4.

Comparative Analysis of Alternatives

The potential remedial alternatives have been
evaluated against the threshold and primary
balancing criteria. Modifying criteria (i.e. state or
support agency acceptance and community
acceptance) will be evaluated after the public
comment period on the SB/PP. Provided below is a
summary of the comparison of the alternatives
against the CERCLA evaluation criteria.  Key
advantages and disadvantages for each alternative
relative to one another and in relation to the two
threshold criteria and five primary balancing criteria

are discussed below and summarized in Table 5.

Overall Protection of Human Health and the
Environment

Evaluate each alternative on the basis of how the
alternative eliminates, reduces, or controls the risk of
exposure to contaminants through engineered or
institutional controls or treatment. Each alternative is
examined as to whether it creates any unacceptable

short-term risks to human health.

Compliance with ARARs

Evaluate whether each alternative meets cleanup
standards, or other substantive requirements, criteria,
or limitations promulgated under federal, state, or

local environmental law. Discuss with respect to

chemical-, action-, and location-specific ARARSs.
Discuss any ARAR waivers and the justification for

invoking the waiver.

Short-Term Effectiveness

Consider the length of time needed to implement
each alternative the risks posed to workers, residents,
and the environment during implementation whether

each alternative meets cleanup standards

Add a statement of the potential for each remedial
alternative to avoid, mitigate, compensate for, or
cause or increase injury to a natural resource. For
example, explain if LUCs or MNA would increase
the risk, duration, or severity of injuries to natural

resources.

Long-Term Effectiveness and Permanence

Evaluate each alternative’s ability to maintain
protection of human health and the environment over
time. Evaluate magnitude of residual risk and

reliability of controls.

Reduction of Toxicity, Mobility, or Volume

through Treatment

Evaluate each alternative’s use of treatment to reduce
the harmful effects of principal contaminants, the
amount of hazardous materials destroyed or treated,
the degree of expected reductions in toxicity,
mobility, or volume, the degree to which treatment is
irreversible, and the type and quantity of residuals

remaining after treatment.

Implementability

Evaluate the technical and administrative feasibility

to implement each alternative, including factors such
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as ease to construct and operate, ability to monitor
effectiveness of the remedy, availability of equipment
and technologies, and availability of off-site
treatment, storage, and disposal services if

appropriate.

Cost

Compare the cost of each alternative. Cost includes
estimated capital cost, annual operations and

maintenance costs, and present worth costs.

IX. PREFERRED ALTERNATIVE

Briefly, state the Preferred Alternative and provide
the most compelling reason(s) for selecting this

alternative.

— Use maps and figures, as necessary, to illustrate

the preferred alternative

— If groundwater monitoring is required, describe
monitoring and performance/ effectiveness
requirements (use maps and figures, as

appropriate)

—  For remedies that include land use controls, use

the following language.

Land use controls for the unit acronym or OU subunit

name include the following:

— Insert OU Specific LUCs (i.e., maintenance of
soil cover, plugging and grouting of manholes
and pipelines, signage at the OU boundaries,

etc).

— Institutional  controls  (i.e., administrative
controls) and use restrictions for on-site workers
via the Site Use/Site Clearance Program. Other

administrative controls to ensure worker safety

include work controls, worker training, and
worker  briefing of health and safety

requirements.

— SRS access controls against trespassers as
described in the 2000 RCRA Part B Permit
Renewal Application, Volume |, Section F.1,
which describes the security procedures and
equipment,  24-hour  surveillance  system,
artificial or natural barriers, control entry
systems, and warning signs in place at the SRS

boundary.

The preferred remedy for the unit acronym or OU
subunit name leaves hazardous substances in place
that pose a potential future risk and will require land
use restrictions for an indefinite period of time. As
negotiated with USEPA, and in accordance with
USEPA - Region 4 Policy (Assuring Land Use
Controls at Federal Facilities, April 21, 1998), SRS
has developed a Land Use Control Assurance Plan
(LUCAP) (WSRC 2011b) to ensure that land use
restrictions are maintained and periodically verified.
The unit-specific Land Use Control Implementation
Plan (LUCIP) that will be referenced in the ROD for
this unit acronym or OU subunit name will provide
details and specific measures required for the Land
Use Controls (LUCs) selected as part of this
preferred remedy. The USDOE is responsible for
implementing, maintaining, monitoring, reporting
upon, and enforcing the LUCs described in this
SB/PP. The LUCIP, developed as part of this action,
will be submitted concurrently with the Corrective
Measures Implementation/Remedial Action
Implementation Plan (CMI/RAIP), as required in the
FFA for review and approval by USEPA and
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SCDHEC. [Delete reference to CMI/RAIP]. Upon
final approval, the LUCIP will be appended to the
LUCAP and is considered incorporated by reference
into the unit acronym or OU subunit name ROD,
establishing LUC implementation and maintenance
requirements enforceable under CERCLA. The
approved LUCIP will establish implementation,
monitoring, maintenance, reporting, and enforcement
requirements for the unit. The LUCIP will remain in
effect until modified as needed to be protective of
human health and the environment. LUCIP
modification will only occur through another
CERCLA document. Approval by USEPA and
SCDHEC is required for any modification or

termination of the LUCs.

State that the Preferred Alternative can change in

response to public comment or new information.

Provide a descriptive paragraph that thoroughly
details the logic behind selecting the preferred
alternative.  This should compare the preferred
alternative to each of the other alternatives and point
out the most decisive considerations for making the
selection. The argument should be convincing and
not leave questions as to why some other alternative

was not preferred.

— Discuss how it meets key ARARs and the RAOs.

— Detail any uncertainties or contingency

measures.

—  Describe the expected outcomes of the Preferred
Alternative, including risk reduction (how risk
identified in the baseline risk assessment will be

addressed).

— Summarize the support agency’s concurrence or
non-concurrence with the Preferred Alternative,

if known.

Include a summary statement by the lead agency at

the end of this section similar to:

Based on information currently available, the lead
agency believes that [identify preferred alternative]
provides the best balance of tradeoffs among the
other alternatives with respect to the evaluation
criteria. The USDOE expects the Preferred
Alternative to satisfy the statutory requirements in
CERCLA Section 121(b) to: (1) be protective of
human health and the environment, (2) comply with
ARARs (or justify a waiver), (3) be cost-effective,
(4) utilize permanent solutions and alternative
treatment  technologies or resource recovery
technologies to the maximum extent practicable, and
(5) satisfy the preference for treatment as a principal

element (or justify not meeting the preference).

[This statement is not necessary for a No Action

decision.]

X.  POST-ROD SCHEDULE

For interim actions, include an implementation
schedule (Figure 4) showing interim submittals and
interim actions, additional documents leading to the
final ROD, post-ROD documents, and the Final
Remedial Action start.

For final actions, include an implementation schedule
showing ROD date, post-ROD document submittals,

and Remedial Action Start date
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XIl. REFERENCES

Provide a list of the references that are referred to in
the SB/PP. (Those listed below are referenced in the
generic SB/PP language and should be retained).

FFA, 1993. Federal Facility Agreement for the
Savannah River Site, Administrative Docket No. 89-
05-FF (Effective Date: August 16, 1993)

WSRC, 2011a. Savannah River Site Federal Facility
Agreement Community Involvement Plan (U),
Revision 7, WSRC-RP-96-120, Savannah River
Nuclear Solutions, LLC, Savannah River Site, Aiken,
SC (February).

WSRC, 2011b. Land Use Control Assurance Plan for
the Savannah River Site, WSRC-RP-98-4125,
Revision 1.1, August 1999, updated October 2011,
Savannah River Nuclear Solutions, LLC, Savannah
River Site, Aiken, SC.
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XIl. GLOSSARY

A file that is

maintained and contains all information used to make

Administrative Record File:

a decision on the selection of a response action under
the  Comprehensive  Environmental Response,
Compensation and Liability Act. This file is to be
available for public review, and a copy is to be
established at or near the Site, usually at one of the
information repositories. Also a duplicate file is held

in a central location, such as a regional or state office.

ARARs: Applicable, or Relevant and Appropriate
Requirements.  Refers to the federal and state
requirements that a selected remedy will attain.

These requirements may vary from site to site.

Baseline Risk Assessment: Analysis of the potential
adverse health effects (current or future) caused by
hazardous substance release from a site in the
absence of any actions to control or mitigate these

releases.

Characterization: The compilation of all available
data about the waste units to determine the rate and
extent of contaminant migration resulting form the
waste site, and the concentration of any contaminants

that may be present.

Comprehensive Environmental
Compensation and Liability Act (CERCLA),
1980: A federal law passed in 1980 and modified in

1986 by the Superfund Amendments and

Response,

Reauthorization Act.

Corrective Action: A USEPA requirement to
conduct remedial procedures under RCRA 3998(h) at

a facility when there has been a release of hazardous
waste or constituents into the environment.
Corrective action may be required beyond the facility
boundary and can be required regardless of when the

waste was placed at the facility.

Exposure: Contact of an organism with a chemical
or physical agent. Exposure is quantified as the
amount of the agent available at the exchange
boundaries of the organism (e.g., skin, lungs,

digestive tract, etc.) and available for absorption.

Federal Facility Agreement (FFA): The legally
binding agreement between regulatory agencies
(USEPA and SCDHEC) and regulated entities
(USDOE) that sets the standards and schedules for

the comprehensive remediation of the SRS.

Land Use Controls: Legal and/or administrative
mechanisms as well as physical installations that
modify or guide human behavior at operable units
where residual contamination remains in place.
Institutional controls and engineering controls are

types of land use controls.

Media: Pathways through which contaminants are
transferred.  Five media to which a release of
contaminants may occur are groundwater, soil,

surface water, sediments, and air.

National Priorities List : USEPA’s formal list of
the nation’s most serious uncontrolled or abandoned
waste sites, identified for possible long-term remedial
response, as established by CERCLA.

Operable Unit (OU): A discrete action taken as one

part of an overall site cleanup. The term is also used
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in USEPA guidance documents to refer to distinct
geographic areas or media-specific units within a site.
A number of operable units can be used in the course

of a cleanup.

Operation and Maintenance (O&M): Activities
conducted at a site after a response action occurs to
ensure that the cleanup and/or systems are

functioning properly.

Overall Protection of Human Health and the
Environment: The assessment against this criterion
describes how the alternative, as a whole, achieves
and maintains protection of human health and the

environment.

Proposed Plan: A legal document that provides a
brief analysis of remedial alternatives under
consideration for the site/operable unit and proposes
the preferred alternative. It actively solicits public
review and comment on all alternatives under

consideration.

Reasonable Maximum Exposure (RME): This is
the value that the average concentration will fall

below 95 percent of the time.

Record of Decision (ROD): A legal document that
explains to the public which alternative will be used
at a site/operable unit. The record of decision is
based on information and technical analysis
generated during the remedial investigation/
feasibility study and consideration of public

comments and community concerns.

Resource Conservation and Recovery Act
(RCRA), 1976: A Federal law that established a

regulatory system to track hazardous substances from
their generation to disposal. The law requires safe
and secure procedures to be used in treating,
transporting, storing, and disposing of hazardous
substances. RCRA is designed to prevent the

creation of new, uncontrolled hazardous waste sites.

Responsiveness Summary: A summary of oral
and/or written comments received during the
proposed plan comment period and includes
responses to those comments. The responsiveness
summary is a key part of the ROD, highlighting

community concerns.

Statement of Basis: A report describing the
corrective  measures/remedial  actions  being
conducted pursuant to South Carolina Hazardous

Waste Management Regulations, as amended.

Superfund: The common name used for CERCLA,;
also referred to as the Trust Fund. The Superfund
program was established to help fund cleanup of
hazardous waste sites. It also allows for legal action

to force those responsible for the sites to clean them

up.

Target Risk Range: USEPA guidance for
carcinogenic risk due to exposure to a known or
suspected carcinogen between one excess cancer in
an exposed population of ten thousand (1.0 x 10
and one excess cancer in an exposed population of
one million (1.0 x 10°). Risks within this range
require risk management evaluation of remedial
action alternatives to determine if risks can be
reduced below one excess cancer in one million
(1.0x 10°). Risks greater than 1.0 x 10* indicate

that remedial action is generally warranted.
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Figure 1. Location of the Unit Acronym within the Savannah River Site
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Figure 2. Layout of the Unit Acronym
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Figure 3. Schematic Cross Section of the Unit Acronym
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Figure 4. Post-ROD Schedule
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Table 1. Summary of the RGOs for the Unit Acronym
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Table 2. Potential ARARSs for the Preferred Remedial Alternative for Unit Acronym

Chemical —Specific ARARs

Action Requirements Prerequisites Citation
Screening Level for Lead | Establishes a screening level for lead in soil at Removal of lead-contaminated | EPA-540-R-03-001
commercial/industrial (i.e., nonresidential) sites of 800 ppm soils - TBC
as found in Frequent Questions From Risk Assessors on the National Health and
Adult Lead Methodology (ALM) accessed at: Nutrition Examination
http://www.epa.gov/superfund/health/contaminants/lead Survey Il
/almfag.htm

Action-Specific ARARs

Action Requirements Prerequisites Citation
Activities causing fugitive | Non-attainment zones-all persons shall take necessary Fugitive emissions from land- | SC. R. 61-62.6(1)(a)(1-11)
dust emissions precautions to prevent particulate matter from becoming disturbing activities (e.g.,

airborne including, but not limited to: excavation, construction) —

e Use, where possible, of water or chemicals for control of relevant and appropriate
dust in demolition or construction operations, the grading of
roads, or the clearing of land;

e Application of asphalt (cut back asphalt is prohibited),
water, or suitable chemicals on dirt roads, material stockpiles,
and other surfaces which can give rise to airborne dust;

e |Installation and use of hoods, scrubbers, fabric filters or
other dust cleaning devices where feasible and effective to
capture and contain fugitive particulate matter while handling
dusty materials. Adequate containment methods shall be
employed during sandblasting or other similar operations;

e Paving of roadways and the prompt removal of earth or
other materials from paved streets that have been deposited by
vehicular traffic, earth moving equipment, water erosion or
other means;

e Stabilization of long term storage piles by vegetation or
appropriate chemicals and reclamation of mined area;

e Modifying the process or materials handling system
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e Use of a slurry to move material if feasible

e Use of traveling booms, telescopic chutes, rotary stackers,
adequate shrouding of openings in containers to be filled

e Avoid use of front end loader in handling dry dusty
materials unless there is no other reasonable option;

e Imposing slow speed limits for vehicular traffic on plant
property or construction/destruction sites

e Ensuring proper loading of equipment to prevent spillage
on paved roadways

No personnel shall allow fugitive particulate matter to escape
into the ambient area in “problem areas™.

Fugitive emissions from land-
disturbing activities (e.g.,
excavation, construction) —
relevant and appropriate

SCR. 61-62.6(11)(a)-(b)

Address the control of fugitive particulate matter as required
in SC R. 61-62.6(111)

Fugitive emissions from land-
disturbing activities (e.g.,
excavation, construction) —
Applicable

SCR. 61-62.6(111)(a)-(d)

Shall not cause or allow fugitive dust to be emitted in such as
manner to exceed 150 micrograms per cubic meter in a 24-
hour average concentration.

Fugitive emissions from land-
disturbing activities (e.g.,
excavation, construction) —
Applicable

40 CFR 50.6

Transportation of
samples (i.e.
contaminated soils and
wastewaters)

Are not subject to any requirements of 40 CFR Parts 261
through 268 or 270 when:
e The sample is being transported to a laboratory for the
purpose of testing; or
e The sample is being transported back to the sample
collector after testing.

Samples of solid waste or a
sample of water, soil for
purpose of conducting testing
to determine its characteristics
or composition —

Applicable

40 CFR 261.4(d)

In order to qualify for the exemption in paragraphs (d)(1)(i)
and (ii), a sample collector shipping samples to a laboratory
must:
e Comply with U.S. DOT, U.S. Postal Service, or any other
applicable shipping requirements
e Assure that the information provided in (1) thru (5) of
this section accompanies the sample.
e Package the sample so that it does not leak, spill, or
vaporize from its packaging.




SB/PP for the Operable Unit Name (Bldg. No.) SRNS-RP-YYYY-XXXX
Savannah River Site Revision X
Month Year Page 23 of 27

Location-Specific ARARs

Action Requirements Prerequisites Citation
Protection of Endangered | Establishes protective regulations governing threatened and Threatened or endangered Endangered Species Act
Species endangered species and plants. species may be presentinthe | 50 CFR 17

vicinity. - applicable
50 CFR 402 Interagency
Cooperation- Endangered
Species Act

The Atomic Energy Act as
amended
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Table 3. Summary of the Present VValue Costs of the Alternatives
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Table 4. Description of CERCLA Evaluation Criteria

Threshold Criteria:

Overall Protectiveness of Human Health and the Environment determines whether an alternative eliminates, reduces, or
controls threats to public health and the environment through institutional controls, engineering controls, or treatment.

Compliance with ARARs evaluates whether the alternative meets Federal and State environmental statutes, regulations,
and other requirements that pertain to the site. ARARs may be waived under certain circumstances. ARARs are divided
into chemical-specific, location-specific, and action-specific criteria.

Primary Balancing Criteria:

Long-Term Effectiveness and Permanence considers the ability of an alternative to maintain protection of human health
and the environment over time. It evaluates magnitude of residual risk and adequacy of reliability of controls.

Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment evaluates an alternative’s use of
treatment to reduce the harmful effects of principal contaminants, their ability to move in the environment, and the
amount of contamination present.

Short-Term Effectiveness considers the length of time needed to implement an alternative and the risks the alternative
poses to workers, residents, and the environment during implementation.

Implementability considers the technical and administrative feasibility of implementing the alternative, including factors
such as the relative availability of goods and services.

Cost includes estimated capital and annual operations and maintenance costs, as well as present worth cost. Present worth
cost is the total cost of an alternative over time in terms of today’s dollar value. Cost estimates are expected to be
accurate within a range of +50 to -30 percent.

Modifying Criteria:

State Support/Agency Acceptance considers whether USEPA and SCDHEC agree with the analyses and
recommendations by the USDOE. Approval of the Record of Decision constitutes approval of the selected alternative by
the regulatory agencies.

Community Acceptance considers whether the local community agrees with the Preferred Alternative. Comments
received on the Statement of Basis/Proposed Plan during the public comment period are an important indicator of
community acceptance. Comments from the public are considered in the final remedy selection in the Record of
Decision.
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Table 5. Comparison of Alternatives against the CERCLA Evaluation Criteria

Criteria

Alternative A-1
No Action

Alternative A-2
(Alternative name)

Alternative A-3
(Alternative name)

Overall protection of human health and the environment

Protection of Human Health

Not protective

Protective.

Protective.

Protection of the Environment

Not protective

Not Protective

Protective.

Compliance with ARARs

Chemical-specific

Not applicable

Not applicable

Meets groundwater classification and
groundwater protection standards.

Action-specific

Not applicable

Not applicable

Not applicable

Location-specific

Not applicable

Not applicable

Not applicable

Long-term effectiveness and permanence

Magnitude of Residual Risks

Not applicable. Risk remains
unchanged.

Risks are reduced to acceptable levels

by controlling exposure.

Risks are reduced to acceptable levels
by installation of cover system.

Adequacy of Controls

Not adequate

Adequate

Adequate

Permanence

Not permanent

Not permanent

Permanent

Reduction of toxicity, mobility, or volume through treatment

Treatment Process

No treatment

No treatment

No treatment

Degree of Expected Reduction in Toxicity, Mobility, or

None None None

Volume

Short-term effectiveness

Risk to Remedial Workers No.t appllcable; no remedial None None
action involved.

Risk to Community Not appllcable; no remedial None None
action involved.

Risk to Environment No_t appllcable; no remedial None None
action involved.

Estimated Time Frame to Achieve RAOs or RGs Not applicable; no remedial 2 years 1 month

action involved.

Implementability

Availability of materials, equipment, and skilled labor

No implementation

Readily implemented

Readily implemented

Ability to construct and operate remedial technology

Not Applicable

Readily available. No specialized

Readily available. No specialized
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Criteria

Alternative A-1
No Action

Alternative A-2
(Alternative name)

Alternative A-3
(Alternative name)

materials, equipment or labor
required.

materials, equipment or labor required.

Ability to obtain permits/approvals from Agencies

Not Applicable

Not Applicable

Not Applicable

Ease of undertaking additional actions Compatible Compatible Compatible
Time to implement Readily Implementable 6 months 1 month
Cost

Total Present-Worth Costs $0 $132,236 $1,197,272

State Support/Agency Acceptance

Not acceptable.

Not acceptable.

Both EPA and SCDHEC support the
preferred remedy.

Community Acceptance

This criterion will be completed
following public review.

This criterion will be completed
following public review.

This criterion will be completed
following public review.
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United States Department of Energy
Statement of Basis/Proposed Plan Fact Sheet

for the [OU NAME]
ERD-EN-20XX-XXXX

Savannah River Site, South Carolina Month Year

[This template was prepared for the development of a Statement of Basis/Proposed Plan fact
sheet. Delete the “Statement of Basis” terminology in title, headers, and text for a CERCLA only
operable unit. Use “Interim Action Proposed Plan (IAPP)” or “Early Action Proposed Plan
(EAPP)” terminology in place of “Statement of Basis/Proposed Plan”, if appropriate]

INTRODUCTION

This fact sheet summarizes the Statement of Basis/Proposed Plan for the [OU Name] located at
the Savannah River Site (SRS). The United States Department of Energy (USDOE) owns and
operates the SRS. Hazardous substances that are regulated under the federal law requirements of
the Resource Conservation and Recovery Act (RCRA) and the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) are managed at the SRS as part of a
comprehensive cleanup program.

A remedial action is needed at the [OU Name] because [list contaminants] are present in [list
media, i.e., soil, sediment, surface water, and/or groundwater] that may pose a threat to human
health and the environment. The Statement of Basis/Proposed Plan for the [OU Name] outlines
the range of remedial alternatives evaluated to clean up the contaminated [list media] and
presents the proposed remedy. The document describes how the public can comment on the
proposed action through written comments and by participating in public meetings.

[OU NAME] BACKGROUND
Briefly describe site history including:
— Site Description: location and size

— A current photograph of the operable unit if available or a figure that presents the layout of
the OU

— History of waste generation or disposal that led to current problems

— ldentification of contaminated media at the site (e.g., soil, air, groundwater, and surface
water). If the OU consists of multiple subunits, present information on a subunit by subunit
basis.

Page 1 of 4
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United States Department of Energy
Statement of Basis/Proposed Plan Fact Sheet

for the [OU NAME]
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Savannah River Site, South Carolina Month Year

— Description of removal or previous remedial actions conducted under CERCLA or other
authorities

— Contaminants of concern, risk evaluation results, and land use. Public friendly definitions of
risk, hazard, PTSM, etc., should be included in the summary such as the following:

= Arrisk greater than or equal to 1E-06 indicates a probability of 1 chance in 1,000,000 of
an individual developing cancer.

= A hazard quotient (HQ) greater than or equal to 1 indicates that an individual could
experience adverse health effects from exposure to the contaminant.

= Principal threat source materials (PTSM) are described as highly toxic materials that
would present a significant risk to human health or the environment should exposure
occur.

CLEANUP GOALS

- Summarize contaminants of concern (i.e., human health, ecological, principal threat source
material [PTSM], and contaminant migration). Identify if there are no contaminant of concerns.

- Briefly describe the cleanup goals. Examples may include one or more of the following:

e Prevent exposure of human receptors (i.e., industrial workers and/or residents) to
[identify contaminants] in [identify media and depth if appropriate].

e Prevent exposure of ecological receptors [identify receptors] to [identify contaminants] in
[identify media and depth if appropriate].

e Prevent migration of contaminants in soil [identify depth if appropriate] to groundwater
at levels that could exceed a regulatory standard (e.g., MCLYS)

e Remove or treat Principal Threat Source Material located in [identify media and depth if
appropriate] that exceeds a risk to the industrial worker greater than 1E-03.

e Prevent exposure of industrial workers and potential residents to buried friable asbestos.

e [Others as needed.]

PROPOSED REMEDY

Page 2 of 4
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- Describe the proposed remedial action and explain how it meets the cleanup goals.

- If appropriate, include a statement that the USDOE will restrict land use through administrative
measures and the placement and maintenance of signs at the waste unit.

- State that the United States Environmental Protection Agency (USEPA) and South Carolina
Department of Health and Environmental Control (SCDHEC) concur with the proposed

remedy.

FOR MORE INFORMATION

The Administrative Record File, which contains the information pertaining to the selection of the
response action, is available at the following locations:

US Department of Energy

Public Reading Room
Gregg-Graniteville Library
University of South Carolina — Aiken
171 University Parkway

Aiken, South Carolina 29801

(803) 641-3465

Thomas Cooper Library

Government Documents Department

University of South Carolina
Columbia, South Carolina 29208
(803) 777-4866

Hard copies of the Statement of Basis/Proposed Plan for the [OU Name] are available at the

following locations:

Reese Library

Government Information Section
Augusta State University

2500 Walton Way

Augusta, Georgia 30910
706-737-1744

HOW TO SUBMIT COMMENTS

Asa H. Gordon Library
Savannah State University
Tompkins Road
Savannah, Georgia 31404
912-356-2183

Page 30f 4
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The public comment period for the Statement of Basis/Proposed Plan for [OU Name] begins
[date] and ends [date]. To request a public meeting during the public comment period, to obtain
more information concerning this document, or to submit written comments, contact one of the
following: [delete SCDHEC contact information if CERCLA only unit]

Paul Sauerborn The South Carolina Department of Health and
Savannah River Nuclear Solutions, LLC Environmental Control

Public Involvement Attn: Richard Haynes, P.E., Director
Savannah River Site Division of Waste Management

Building 730-1B Bureau of Land and Waste Management
Aiken, South Carolina 29808 2600 Bull Street

803-952-6658 Columbia, South Carolina 29201
paul.sauerborn@srs.gov 803-896-4000

See Attachment A Example Fact Sheet

Page 4 of 4
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Rubble Pile, the Rubble Pile Across from Gunsite 012, and the Early Construction and Operation
Disposal Site (ECODS) G-3. In 1998, these three units were merged to form the Gunsite 012
OU. A risk evaluation for human and ecological receptors was conducted at each unit in
addition to an evaluation for principal threat source material (PTSM), better described as highly
toxic materials. The potential for surface contaminants to migrate to groundwater was also
considered.

The current land use of the Gunsite 012 OU is industrial and future unrestricted land use is not
anticipated.

Gunsite 012 Rubble Pile

The Gunsite 012 Rubble Pile contains the Building Pad Subunit and the Parking Area Subunit.
The Building Pad Subunit is approximately 5 acres in size and consisted of four barracks, a mess
hall, two administrative buildings, fuel storage tanks, an underground septic system, a drinking
water well and a water storage tank. The facilities were dismantled in 1961 and the fuel oil tanks
removed. The drinking water well was disconnected and capped after dismantlement of the
buildings. The Building Pad Subunit now consists of the concrete slab foundations and the
remaining sidewalks and driveways.

Characterization of the Building Pad Subunit in May 2007 showed that PAHSs existed in the 0 to
1 foot soil interval and exceeded a risk level greater than 1E-06 for both an industrial and
residential receptor. A risk greater than or equal to 1E-06 indicates a probability of 1 chance in
1,000,000 of an individual developing cancer. In addition, asbestos-containing floor tiles that
were used in the barracks, administrative buildings, and mess hall were located in soil piles on
the ground between the building pads. Prior to remediation of the PAH-contaminated soil, a non-
time critical removal action will be used to remove the asbestos-containing floor tiles in addition
to raking and scraping of adjoining soil as necessary. SRS will also perform a maintenance
action to remove any remaining floor tiles that are adhered to the concrete building slabs
including the associated adhesive and tar material located on the slabs and between the
expansion joints.

The Parking Area Subunit is adjacent to the Building Pad Subunit and consists of the remaining

gravel parking lot and a small disposal trench likely used for disposal of construction debris. The
Parking Area Subunit is approximately 4 acres in size. Characterization activities in 2007 found

Page A-2 of A-5
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PAHSs in the gravel parking lot, but it was determined that the low levels were similar to PAH
levels expected in any parking lot in the United States and no remedial response was needed. In
the disposal trench, antimony was detected in soil at levels that would pose an unacceptable
hazard to an unrestricted human receptor (i.e., future resident). A hazard quotient (HQ) greater
than or equal to 1 indicates that an individual could experience adverse health effects from
exposure to the contaminant. The source of antimony was likely from the previous disposal of
metal scraps or cans and buckets in the trench.

Rubble Pile Across from Gunsite 012

The Rubble Pile Across from the Gunsite 012 contains the Gun Emplacement Subunit. This
subunit consists of the concrete building slab of a former generator building and is located about
halfway between the gun emplacements and the Gunsite 012 Rubble Pile. Characterization
activities in May 2007 identified one PAH and trace amounts of petroleum analytes. All
detections were below an action level for industrial or unrestricted use and no cleanup is
necessary.

ECODS G-3 (Adjacent to Gunsite 012)

The ECODS G-3 Subunit is located in the southwest corner of the OU approximately 200 feet
southwest of the Gunsite 012 Rubble Pile. Characterization of the ECODS G-3 subunit indicates
that waste from construction of the facility was likely disposed of at this location. Sampling
activities in May 2007 found trace amounts of PAHSs, petroleum analytes, solvents, pesticides,
polychlorinated biphenyls and metals in soil. All detections were below an action level for
industrial or unrestricted use.

CLEANUP GOALS

There are no constituents present at the Gunsite 012 OU that have an adverse effect on ecological
receptors. There is no PTSM present and no potential for migration of surface contaminants to
groundwater. PAHSs and antimony are present at the Building Pad Subunit and the Parking Area
Subunit at levels that are not suitable for unrestricted use. Therefore, the cleanup goals (i.e.,
remedial goals) for these two subunits include the following:
e Prevent exposure of future residential receptors to PAHSs in surface soil at concentrations
exceeding 1E-06 risk at the Building Pad Subunit

Page A-3 of A-5
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e Prevent future residential receptors from exposure to antimony in the disposal trench
surface soil at concentrations that would pose an unacceptable hazard (i.e., HQ > 1) at the
Parking Area Subunit

PROPOSED REMEDY

The preferred alternative is Land Use Controls (LUCs) to prevent unrestricted land use at the
Gunsite 012 OU. The USDOE will restrict land use through administrative measures and the
placement and maintenance of warning signs at the Gunsite 012 OU. The United States
Environmental Protection Agency and the South Carolina Department of Health and
Environmental Control concur with the proposed remedy.

FOR MORE INFORMATION

The Administrative Record File, which contains the information pertaining to the selection of the
response action, is available at the following locations:

US Department of Energy Thomas Cooper Library

Public Reading Room Government Documents Department
Gregg-Graniteville Library University of South Carolina
University of South Carolina — Aiken Columbia, South Carolina 29208
171 University Parkway 803-777-4866

Aiken, South Carolina 29801
803-641-3465

Hard copies of the Statement of Basis/Proposed Plan for the Gunsite 012 OU are available at the
following locations:

Reese Library Asa H. Gordon Library
Augusta State University Savannah State University
2500 Walton Way Tompkins Road

Augusta, Georgia 30910 Savannah, Georgia 31404
706-737-1744 912-356-2183

Page A-4 of A-5
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HOW TO SUBMIT COMMENTS

The public comment period for the Statement of Basis/Proposed Plan for Gunsite 012 OU begins
[date] and ends [date]. To request a public meeting during the public comment period, to obtain
more information concerning this document, or to submit written comments, contact one of the
following:

Paul Sauerborn The South Carolina Department of Health and
Savannah River Nuclear Solutions, LLC Environmental Control

Public Involvement Attn: Richard Haynes, P.E., Director
Savannah River Site Division of Waste Management

Building 730-1B Bureau of Land and Waste Management
Aiken, South Carolina 29808 2600 Bull Street

803-952-6658 Columbia, South Carolina 29201
paul.sauerborn@srs.gov 803-896-4000

Page A-5 of A-5
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DECLARATION FOR THE (INTERIM) RECORD OF DECISION

Unit Name and Location

Operable Unit Name (Bldg. No.)

Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) Identification Number: OU- CERCLIS number

Savannah River Site

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Identification Number: SC1 890 008 989

Aiken, South Carolina

United States Department of Energy

The Operable Unit Name (Bldg. No.) Operable Unit (OU) (unit acronym) is listed as a Resource
Conservation and Recovery Act (RCRA) 3004(u) Solid Waste Management Unit/CERCLA unit
in Appendix C of the Federal Facility Agreement (FFA) for the Savannah River Site (SRS).

The FFA is a legally binding agreement between regulatory agencies [United States
Environmental Protection Agency (USEPA) and South Carolina Department of Health and
Environmental Control (SCDHEC)] and regulated entities [United States Department of Energy
(USDOE)] that establishes the responsibilities and schedules for the comprehensive remediation
of SRS. The media associated with this operable unit are (insert list of media associated with the
unit [e.qg., surface soil and groundwater]; also list site-specific factors that required consideration
during remediation, if any.). (If the groundwater is being addressed in a separate OU, name that
OU here.)

If an interim action, include a paragraph that discusses the SRS RCRA permit modification

process applicability to the interim action. For example, the following paragraph may be used:

An SRS RCRA permit modification is not required at this time since this is an interim action.
However the RCRA permit will be revised to reflect selection of the final remedy using the
procedures under 40 Code of Federal Regulation (CFR) Part 270, and South Carolina Hazardous
Waste Management Regulations (SCHWMR) R.61-79.264.101; 270.
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Statement of Basis and Purpose

This section should contain the factual and legal basis for the selected remedy. Insert the

following language:

This decision document presents the selected (insert interim if appropriate) remedial action for
the unit acronym, in location, which was chosen in accordance with CERCLA, as amended by
the Superfund Amendments Reauthorization Act (SARA), and, to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision is

based on the information contained in the Administrative Record File for this site.
The USEPA, SCDHEC and USDOE concur with the selected remedy.
Assessment of the Site

There has been a release of (insert contaminants) at the unit acronym into the environment. The
response action selected in this ROD (or IROD) is necessary to protect the public health or
welfare or the environment from actual or threatened releases of hazardous substances into the

environment.

Description of the Selected Remedy

The selected remedy for the unit acronym is insert title of the selected remedy.
List the future land use assumed for the OU.

Describe the selected remedy and list the major components of the selected remedy in a bullet

fashion, including land use controls and the time to complete construction.

Describe how this operable unit addresses principal and low-level threats at the site (i.e., what is

being treated, what is being contained, and what is the rationale for each).
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If land use controls are part of the remedy, specify those activities the LUC is designed to
protect. Example: The LUC component of the remedy will protect against: 1) disturbance of the
soil overlaying the cap, 2) changes in grade that would interfere with storm water runoff from

cap, 3) the use of groundwater for any purpose.
Describe the scope and role of this operable unit within the overall site management strategy.

The RCRA permit will be revised to reflect selection of the final remedy using the procedures
under 40 CFR Part 270, and SCHWMR R.61-79.264.101; 270.

[Note: Delete RCRA reference if this is a CERCLA only unit.]
Statutory Determinations

Based on the unit RCRA Facility Investigation/Remedial Investigation with Baseline Risk
Assessment (RFI/RI/BRA) report the unit acronym poses a threat to human health and the
environment. Therefore, alternative number, and title, has been selected as the remedy for the
unit acronym. As part of the selected remedy, the future land use of the unit acronym will be
industrial or unrestricted.

If the five-year remedy review is applicable, use the following language:

In accordance with Section 121(c) of CERCLA and NCP 8300.430(f)(5)(iii)(c), a statutory
review will be conducted within 5 years of initiation of the remedial action, and every 5 years
thereafter, to ensure that the remedy continues to be protective of human health and the

environment.
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If the five-year review is not applicable, use the following language:

Because this remedy will not result in hazardous substances, pollutants, or contaminants
remaining on-site above levels that allow for unlimited use and unrestricted exposure, a five-year

review will not be required for this remedial action.

If the selected remedy satisfies the CERCLA 121 preference for treatment as a principal element,

use the following language:

The selected remedy is protective of human health and the environment, complies with Federal
and State requirements that are legally applicable or relevant and appropriate to the remedial
action (unless justified by a waiver), is cost-effective, and utilizes permanent solutions and
alternative treatment (or resource recovery) technologies to the maximum extent practicable.
This remedy also satisfies the statutory preference for treatment as a principal element of the
remedy (i.e., reduce the toxicity, mobility, or volume of materials comprising principal threats
through treatment).

If the selected remedy does not satisfy the preference for treatment as a principal element, use

the following language:

The selected remedy is protective of human health and the environment, complies with Federal
and State requirements that are legally applicable or relevant and appropriate to the remedial
action (unless justified by a waiver), and is cost-effective. The remedy in this OU does not
satisfy the statutory preference for treatment as a principal element of the remedy for the

following reasons (give reasons).
For an interim action, use the following language:

This interim action is protective of human health and the environment, complies with Federal
and State requirements that are legally applicable or relevant and appropriate to the limited-scope
remedial action (unless justified by a waiver), and is cost-effective. This action is interim and is

not intended to utilize permanent solutions and alternative treatment (or resource recovery)
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technologies to the maximum extent practicable for this OU. [Note: where treatment is utilized,
replace the prior sentence with the following sentence: Although this interim action is not
intended to fully address the statutory mandate for permanence and treatment to the maximum
extent practicable, this interim action utilizes treatment and thus is in furtherance of that statutory
mandate.] Because this action does not constitute the final remedy for the unit acronym, the
statutory preference for remedies that employ treatment that reduces toxicity, mobility, or
volume as a principal element [Note: Include if treatment is being used: although partially
addressed in this remedy] will be addressed by the final response action. Subsequent actions are
planned to fully address the threats posed by the conditions at this OU.

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining
on-site above levels that allow for unlimited use and unrestricted exposure, a statutory review
will be conducted to ensure that the remedy continues to provide adequate protection of human
health and the environment within five years after commencement of the remedial action.
Because this is an IROD, review of this OU and of this remedy will be continuing as USDOE

continues to develop remedial alternatives for the unit acronym.

For remedies that invoke an applicable or relevant and appropriate requirement (ARAR) waiver,
please be sure to include a statement to that effect. For example, in the case of an action that

invokes an MCL waiver, the following statement can be used:

An applicable or relevant and appropriate requirement (ARAR) waiver under
8300.430(f)(1)(ii)(C) of the NCP for all groundwater constituents of concern (COCs) has been
invoked because the selected remedy is an interim action measure that will become part of a total
remedial action that will ultimately attain ARARs (MCLSs).

For remedies that include land use controls, use the following language:

In the long term, if the property, or any portion thereof, is ever transferred from DOE, the U.S.
Government and/or DOE will take those actions necessary pursuant to Section 120(h)(1) of
CERCLA. Those actions will include in any contract, deed, or other transfer document, notice of
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the type and quantity of any hazardous substances that were known to have been stored (for more
than one year), released, or disposed of on the property. The notice will also include the time at

which the storage, release, or disposal took place to the extent such information is available.

In addition, if the property, or any portion thereof, is ever transferred by deed, the U.S.
Government will also satisfy the requirements of CERCLA 120(h)(3). The requirements
include: a description of the remedial action taken, a covenant, and an access clause. These
requirements are also consistent with the intent of the RCRA deed notification requirements at

final closure of a RCRA facility if contamination will remain at the unit.
LUCs will be implemented through the following:

e The contract, deed, or other transfer document shall also include restrictions precluding
residential use of the property. However, the need for these restrictions may be reevaluated at
the time of transfer in the event that exposure assumptions differ and/or the residual
contamination no longer poses an unacceptable risk under residential use. Any reevaluation
of the LUCs will be done through an amended ROD with USEPA and SCDHEC review and

approval.

e In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the OU
will be prepared, certified by a professional land surveyor, and recorded with the appropriate

county recording agency.

In the event of a property lease or interagency agreement, the equivalent restrictions will be
implemented as required by CERCLA Section 120(h).

The selected remedy for the unit acronym or OU subunit name leaves hazardous substances in
place that pose a potential future risk and will require land use restrictions for as long as
necessary to keep the selected remedy fully protective of human health and the environment. As
agreed on March 30, 2000, among the USDOE, USEPA, and SCDHEC, SRS is implementing a
Land Use Control Assurance Plan (LUCAP) to ensure that the Land Use Controls (LUCs)
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required by numerous remedial decisions at SRS are properly maintained and periodically
verified. The unit-specific Land Use Control Implementation Plan (LUCIP) incorporated by
reference into this ROD will provide details and specific measures required to implement and
maintain the LUCs selected as part of this remedy. The USDOE is responsible for
implementing, maintaining, monitoring, reporting upon, and enforcing the LUCs selected under
this ROD. The LUCIP, developed as part of this action, will be submitted concurrently with the
Corrective Measures Implementation (CMI)/Remedial Action Implementation Plan (RAIP), as
required in the FFA for review and approval by USEPA and SCDHEC. Upon final approval, the
LUCIP will be appended to the LUCAP and is considered incorporated by reference into the
ROD, establishing LUC implementation and maintenance requirements enforceable under
CERCLA. The approved LUCIP will establish implementation, monitoring, maintenance,
reporting, and enforcement requirements for the unit. The LUCIP will remain in effect unless
and until modifications are approved by the USEPA and SCDHEC as needed to be protective of
human health and the environment. LUCIP modification will only occur through another
CERCLA document.

Data Certification Checklist

The Declaration should certify that the following information is included in the ROD (or provide

a brief explanation for why this information is not included).

This ROD (or IROD) provides the following information: [include section numbers for each

bullet item]

COCs and their respective concentrations

Baseline risk represented by the COCs

Cleanup levels established for the COCs and the basis for the levels

Current and reasonably anticipated future land and groundwater use assumptions used in the
Baseline Risk Assessment (BRA) and ROD
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Potential land and groundwater use that will be available at the site as a result of the selected

remedy

Estimated capital, operation and maintenance, and total present worth cost; discount rate; and the

number of years over which the remedy cost estimates are projected

Key decision factor(s) that led to selecting the remedy (i.e., describe how the selected remedy

provides the best balance of tradeoffs with respect to the balancing and modifying criteria)

How source materials constituting principal threats are addressed
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. SAVANNAH RIVER SITE AND OPERABLE UNIT NAME, LOCATION, AND
DESCRIPTION

Unit Name, Location, and Brief Description

Operable Unit Name (Bldg. No.)

Comprehensive Environmental Response, Compensation, and Liability Information
System (CERCLIS) Identification Number: OU- CERCLIS number

Savannah River Site

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Identification Number: SC1 890 008 989

Aiken, South Carolina

United States Department of Energy (USDOE)

Savannah River Site (SRS) occupies approximately 802.9 km? (310 mi?) of land adjacent
to the Savannah River, principally in Aiken and Barnwell counties of South Carolina
(Figure 1). SRS is located approximately 40.2 km (25 mi) southeast of Augusta, Georgia,
and 32.1 km (20 mi) south of Aiken, South Carolina.

The USDOE owns SRS, which historically produced tritium, plutonium, and other
special nuclear materials for national defense and the space program. Chemical and
radioactive wastes are by-products of nuclear material production processes. Hazardous
substances, as defined by the CERCLA, are currently present in the environment at SRS.

The Federal Facility Agreement (FFA) (FFA 1993) for SRS lists the Operable Unit Name
(Bldg. No.) Operable Unit (OU) (unit acronym) as a Resource Conservation and
Recovery Act Solid Waste Management Unit/Comprehensive Environmental Response,
Compensation and Liability Act (RCRA/CERCLA) unit requiring further evaluation.

The unit acronym was evaluated through an investigation process that integrates and
combines the RCRA corrective action process with the CERCLA remedial process to
determine the actual or potential impact to human health and the environment of releases

of hazardous substances to the environment.



Regulatory Document Handbook ERD-AG-003
Record of Decision Format F.20

Revision: 2
Date: 6/1/12
Page 10 of 62

SITE AND OPERABLE UNIT COMPLIANCE HISTORY

SRS Operational and Compliance History

The primary mission of SRS has been to produce tritium, plutonium, and other special
nuclear materials for our nation’s defense programs. Production of nuclear materials for
the defense program was discontinued in 1988. SRS has provided nuclear materials for
the space program, as well as for medical, industrial, and research efforts up to the
present. Chemical and radioactive wastes are by-products of nuclear material production
processes. These wastes have been treated, stored, and in some cases, disposed at SRS.

Past disposal practices have resulted in soil and groundwater contamination.

Hazardous waste materials handled at SRS are managed under RCRA, a comprehensive
law requiring responsible management of hazardous waste. Certain SRS activities
require South Carolina Department of Health and Environmental Control (SCDHEC)
operating or post-closure permits under RCRA. SRS received a RCRA hazardous waste
permit from the SCDHEC, which was most recently renewed on September 30, 2003.
Module VIII of the Hazardous and Solid Waste Amendments (HSWA) portion of the
RCRA permit mandates corrective action requirements for non-regulated solid waste
management units subject to RCRA 3004(u).

On December 21, 1989, SRS was included on the National Priorities List (NPL). The
inclusion created a need to integrate the established RCRA facility investigation (RFI)
program with CERCLA requirements to provide for a focused environmental program.
In accordance with Section 120 of CERCLA 42 United States Code Section 9620,
USDOE has negotiated a FFA (FFA 1993) with United States Environmental Protection
Agency (USEPA) and SCDHEC to coordinate remedial activities at SRS into one
comprehensive strategy which fulfills these dual regulatory requirements. USDOE
functions as the lead agency for remedial activities at SRS, with concurrence by the
USEPA - Region 4 and the SCDHEC.
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Operable Unit Operational and Compliance History

Provide a brief description of operating history, how the unit received waste that led to

the current problems.
Provide an overview of the OU, including the size of the site (e.g., acres).

Provide a description of surface and subsurface features (e.g., number and volume of

tanks, lagoons, structures, and drums at the site).

Provide geographical and topographical information (e.g., surface waters, flood plains,
wetlands). If groundwater is in the OU, state where drinking water source wells are
located.

Include the document submittal and history information. Provide information on any

removal and remedial actions conducted under CERCLA or other authorities.
Include maps, (Figure 2) a site plan, or other graphical presentations, as appropriate.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

Both RCRA and CERCLA require the public to be given an opportunity to review and
comment on the draft permit modification and proposed remedial alternative. Public
participation requirements are listed in South Carolina Hazardous Waste Management
Regulation (SCHWMR) R.61-79.124 and Sections 113 and 117 of CERCLA (42 United
States Code Sections 9613 and 9617). These requirements include establishment of an
Administrative Record File that documents the investigation and selection of the remedial
alternative for addressing the unit acronym soils and groundwater. The Administrative

Record File must be established at or near the facility at issue.

The SRS FFA Community Involvement Plan (WSRC 2011b) is designed to facilitate
public involvement in the decision-making process for permitting, closure, and the
selection of remedial alternatives. The plan addresses the requirements of RCRA,
CERCLA, and the National Environmental Policy Act, 1969 (NEPA). SCHWMR R.61-
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79.124 and Section 117(a) of CERCLA, as amended, require the advertisement of the
draft permit modification and notice of any proposed remedial action and provide the
public an opportunity to participate in the selection of the remedial action. The proposed
plan document name, a part of the Administrative Record File, highlights key aspects of
the investigation and identifies the preferred action for addressing the unit acronym.

The FFA Administrative Record File, which contains the information pertaining to the

selection of the response action, is available at the following locations:

US Department of Energy Thomas Cooper Library

Public Reading Room Government Documents Department
Gregg-Graniteville Library University of South Carolina
University of South Carolina — Aiken ~ Columbia, South Carolina 29208
171 University Parkway (803) 777-4866

Aiken, South Carolina 29801
(803) 641-3465

The RCRA Administrative Record File for SCDHEC is available for review by the public
at the following locations:

The South Carolina Department of The South Carolina Department of
Health and Environmental Control Health and Environmental Control —
Bureau of Land and Waste Region 5

Management Aiken Environmental Quality Control
8911 Farrow Road Office

Columbia, South Carolina 29203 206 Beaufort Street, Northeast

(803) 896-4000 Aiken, South Carolina 29801

(803) 641-7670

[Note: Insert this paragraph for interim actions: An SRS RCRA permit modification is
not required at this time since this is an interim action. However, the RCRA permit will
be revised to reflect selection of the final selected remedy using the procedures under 40
CFR Part 270, and SCHWMR R.61-79.264.101; 270.]

The public was notified of the public comment period through mailings of the SRS
Environmental Bulletin, a newsletter sent to citizens in South Carolina and Georgia, and

through notices in the Aiken Standard, the Allendale Citizen Leader, the Augusta



Regulatory Document Handbook ERD-AG-003
Record of Decision Format F.20

Revision: 2
Date: 6/1/12
Page 13 of 62

Chronicle, the Barnwell People-Sentinel, and The State newspaper. The public comment

period was also announced on local radio stations.

The SB/PP 45-day (or IAPP 30-day) public comment period began on start date and
ended on end date. A Responsiveness Summary, prepared to address any comments
received during the public comment period, is provided in Appendix A of the ROD. A

Responsiveness Summary will also be available in the final RCRA permit.

If there were any SRS CAB activities or recommendations regarding the operable unit,

include a summary in this section.
[Note: Delete RCRA time period and references to RCRA if a CERCLA only unit.]

SCOPE AND ROLE OF THE OPERABLE UNIT

Due to the complexity and size of multiple waste units in different areas, the SRS is
divided into watersheds for the purpose of managing a comprehensive cleanup strategy.
The SRS is segregated into six watersheds: Upper Three Runs, Lower Three Runs,
Fourmile Branch, Steel Creek, Pen Branch, and the Savannah River. In addition, the SRS
also identifies six Integrator Operable Units (I0Us) which are the surface water bodies
and associated wetlands that correspond to the six respective watersheds. Waste units
within a watershed may be evaluated and remediated individually or grouped with other
waste units and evaluated as part of a larger Area OU. Upon disposition of all the waste
units within a watershed, a final comprehensive ROD for the corresponding 10U (i.e.,
surface water and associated wetlands) will be pursued with additional public
involvement. The [OU name] is located within the [name] watershed. [Include map
(Figure 3)].

[In addition to the previous paragraph, insert the following text if this ROD also
addresses an Area OU]. In 2003, a new completion strategy for environmental restoration
at SRS was developed to accelerate cleanup completion. A key component of the plan is

to implement an area-by-area remediation strategy. Through the sequencing of
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environmental restoration and decommissioning activities, environmental cleanup can be
completed for entire areas of the SRS. In [month year], the USDOE, USEPA, and
SCDHEC convened and agreed that using the Area OU strategy to manage surface units
at the unit acronym was appropriate and the waste units and facilities in the area were
consolidated to form a single Area OU.

Describe the scope of the problem(s) that will be addressed by the remedial action(s) for
this OU.

The following activities have been or will be performed to support the overall cleanup

strategy for the [OU name].

For interim RODs, state that the OU response action will be consistent with the final
action selected for the site.
V. OPERABLE UNIT CHARACTERISTICS

Provide operable unit characteristics including maps, figures, and photos as appropriate
to depict the nature and extent of contamination. For an interim action, this section
should focus on the description of those site or operable unit characteristics to be

addressed by the interim remedy.

[Note: Describe by subunit, when appropriate.]

Conceptual Site Model (CSM) for the Unit Acronym

Identify primary and secondary sources of contamination and release mechanisms,
contaminated media, migration pathways, exposure pathways, and potential receptors

(insert the latest revision of the CSM, Figure 4).

Media Assessment
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Briefly describe the media assessment.

[Note: The following subheadings (soil investigation and groundwater investigation) are
included as typical media for the OU. Additional subheadings should be added for any
affected media at the OU.]

Soil Investigation

Briefly describe the soil investigation.
Groundwater Investigation

Briefly describe the groundwater investigation.
Media Assessment Results

Summarize the results of the investigation.

Insert the Schematic Cross Section (Figure 5) of the unit acronym from the Scoping

Summary.

Describe types of contamination by affected media (e.g., soils, vadose zone, and
groundwater) and by discrete unit (if appropriate) [e.g., Pit Soils, Sewer Line Soils,

Groundwater, etc.]

- ldentify whether RCRA listed or characteristic hazardous wastes are at the unit

- Quantity/volume of waste that needs to be addressed

- Concentrations of contaminants of concern (COCs) in each medium

- Types and characteristics of COCs (e.g., toxic, mobile, carcinogenic,
noncarcinogenic)

Identify principal and low-level threat wastes at the site (e.g., location of mobile/high
toxicity source materials and non-mobile/low toxicity source material) [Note: Per USEPA

guidance, some wastes can not be classified as either principal or low-level threats.]
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[Note: The following subheadings (soil and groundwater) are included as typical media
for the OU. Additional subheadings should be added for any affected media at the OU.]

Soil
Summarize the soil assessment results.
Groundwater

Summarize the groundwater assessment results.

Site Specific Factors

Identify any other site-specific factors that may affect response actions at the site. If
there are none, use “No site-specific factors requiring special consideration that might

affect the remedial action for the unit acronym are present at the site.”
Contaminant Transport Analysis

Describe location of contamination and known or potential routes of off-site migration
including:

- Likelihood for migration of COCs

Population and environmental areas that could be affected, if exposed
- Lateral and vertical extent of contamination

- Current and potential surface and subsurface pathways of migration

For sites with groundwater contamination, describe the following, if appropriate

- Aquifer(s) affected or threatened by site contamination, types of geologic materials,
approximate depths, whether aquifer is confined or unconfined

- Groundwater flow directions within each aquifer and between aquifers and
groundwater discharge locations (e.g., surface waters, wetlands, other aquifers)

- Confirmed or suspected presence and locations of non-aqueous phase liquids
(NAPLS)

- If groundwater transport models were used to define fate and transport of COCs,
identify the model used and assumptions
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VI.

- Surface and subsurface features (e.g., number and volume of tanks, lagoons,
structures, drums at the site)

- Interconnection between surface contamination (e.g., soils, surface water/sediments)
and groundwater contamination

CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses
Describe current on-site land uses.
Describe current adjacent/surrounding land uses.

Describe reasonably anticipated future land uses and bases for future use assumptions.
This requires a specific statement describing the future land use assumed for the OU used
to evaluate the remedial actions. Sample language, change use and reference numbers as
appropriate: According to the Savannah River Site Future Use Project Report (USDOE
1996), residential uses of SRS land should be prohibited. The Land Use Control
Assurance Plan for the Savannah River Site (WSRC 1999) designates the unit acronym
OU as being within an [administrative, industrial] area. (Figure 6). The future land use is
reasonably anticipated to remain [industrial] with DOE maintaining control of the land.

Groundwater Uses/Surface Water Uses
Describe current ground/surface water uses on the site and in its vicinity.

Describe potential beneficial ground/surface water uses (e.g., potential drinking water,

irrigation, recreational) and bases for future use assumptions.

If beneficial use is potential drinking water source, identify the appropriate time frame of
projected future drinking water uses (e.g., groundwater aquifer not currently used as a

drinking water source, but expected to be utilized in 30-50 years).
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VII.

Describe the location of the anticipated use in relation to location and anticipated

migration of contamination.

SUMMARY OF OPERABLE UNIT RISKS

Baseline Risk Assessment

Summarize briefly the baseline risk assessment process utilizing text and table formats
(see example tables and sample language provided). Also, provide an illustration
depicting the risk and final COCs for affected pathways. This section should focus on the
information that is driving the need for the specific response action described in the

ROD. Itis not necessarily a summary of the entire baseline risk assessment.

As a component of the RFI/Remedial Investigation (RI) process, a baseline risk
assessment (BRA) was performed to evaluate risks associated with the unit acronym.
The BRA estimates what risks the site poses if no action were taken. It provides the
bases for taking action and identifies the contaminants and exposure pathways that need
to be addressed by the remedial action. The BRA includes human health and ecological
risk assessments. This section of the ROD summarizes the results of the BRA for this
Ou.

[Note: Describe risks by subunit, when appropriate.]

Summary of Human Health Risk Assessment

Identification of COCs (Table 1) (from RAGS Part D Standard Table 3.1)

- COCs in each medium

- Minimum/maximum detects and frequency

- Data quality

- Exposure point concentration for each COC (95% UCL)

Exposure Assessment (from RAGS Part D Standard Table 1)
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- Use CSM as a reference to determine exposure scenarios and pathways
- Potentially exposed populations in current/future scenarios

- Sensitive sub-populations

- Routes of exposure

Toxicity Assessment (from RAGS Part D Standard Tables 5 and 6)

- Carcinogenic/non-carcinogenic toxicity data used to calculate risk of each COC
- Source of toxicity information
- Primary target organs/health effects non-carcinogenic COCs (Tables 2 and 3)

Risk Characterization

Include the following for all current/future land use scenarios that present unacceptable
risks:

- Carcinogenic risks for each COC by medium and pathway

- Combine carcinogenic risks for total exposure to COCs in medium and pathway

- HQ for each COC in each medium for each pathway

- HI for combined non-carcinogenic effects

- Combined carcinogenic and HIs for paths to which individuals could be exposed

- Qualitative descriptions of risks

- Explanation of quantitative risk versus qualitative

- Table summary (Tables 4 and 5) (RAGS Part D Table 10)

Include Significant Sources of Uncertainty:

- Uncertainty due to number of samples

- Uncertainty due to fate and transport models

- Uncertainty due to default exposure assumptions

- Uncertainty due to available toxicity data (Tables 4 and 5)

The following sample language may be included in this section.

For carcinogens, risks are generally expressed as the incremental probability of an
individual developing cancer over a lifetime as a result of exposure to the carcinogen.
Excess lifetime cancer risk is calculated from the following equation:

Risk = CDI x SF

where: risk = a unitless probability (e.g., 2 x 10”) of an individual developing cancer

CDI = chronic daily intake averaged over 70 years (mg/kg-day)
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SF = slope factor, expressed as (mg/kg-day)-1.

These risks are probabilities that usually are expressed in scientific notation (e.g., 1 x 10°
®). An excess lifetime cancer risk of 1 x 10 indicates that an individual experiencing the
reasonable maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer
as a result of site-related exposure. This is referred to as an “excess lifetime cancer risk”
because it would be in addition to the risks of cancer individuals face from other causes
such as smoking or exposure to too much sun. The chance of an individual developing
cancer from all other causes has been estimated to be as high as one in three. USEPA’s

generally acceptable risk range for site-related exposures is 10 to 10°®.

The potential for noncarcinogenic effects is evaluated by comparing an exposure level
over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a
similar exposure period. An RfD represents a level that an individual may be exposed to
that is not expected to cause any deleterious effect. The ratio of exposure to toxicity is
called a hazard quotient (HQ). An HQ<1 indicates that a receptor’s dose of a single
contaminant is less than the RfD, and that toxic noncarcinogenic effects from that
chemical are unlikely. The Hazard Index (HI) is generated by adding the HQs for all
constituent(s) of concern' that affect the same target organ (e.g., liver) or that act through
the same mechanism of action within a medium or across all media to which a given
individual may reasonably be exposed. An HI<1 indicates that, based on the sum of all
HQs from different contaminants and exposure routes, toxic noncarcinogenic effects
from all contaminants are unlikely. An HI> 1 indicates that site-related exposures may

present a risk to human health.
The HQ is calculated as follows:
Non-cancer HQ = CDI/RfD

where:  CDI = Chronic daily intake

RfD = reference dose
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CDI and RfD are expressed in the same units and represent the same exposure period

(i.e., chronic, subchronic, or short-term).
Summary of Ecological Risk Assessment

Identification of COCs

- Summary of toxicity data used to evaluate constituents of potential concern (COPCs)
plus background concentrations for each chemical

- COPCs in each medium

- Range of detected concentrations and frequency of detects for each COPC in each
medium

- Mean and maximum concentrations of COPCs

- Ecological HQ and COC flag (yes or no) for each COPC

- Data quality (data usability section of ecological risk assessment)

Exposure Assessment

- Description of ecological setting (habitat maps, sensitive areas, etc.)

- Key species exposed; threatened, endangered species (Table 6)

- Exposure pathways for receptors plus exposure point concentrations

- Monitoring/modeling data and assumptions used for exposure point concentrations
- Summary of field studies conducted

Ecological Effects Assessment

- Summary of toxicity tests/field studies used to evaluate adverse ecological effects
- Description of the assessment and measurement endpoints

Ecological Risk Characterization

- Summary of environmental risks associated with a relevant media, the basis of these
risks, how risks were determined, and COC concentrations expected to be protective
of ecological receptors. (Table 7)

Summary of the Fate and Transport Analysis

Summarize the results of the fate and transport analysis with emphasis on where remedial

action is required.
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VIII.

Discussion of Principal Threat Source Material (PTSM)

Discuss whether the OU does/does not contain PTSM and its location.
Risk Assessment Summary

This section may be organized by subunit, when applicable.
Conclusions

This section may be organized by subunit, when applicable. State basis for remedial
action, which is generally warranted if one or more of the following conditions is met: (1)
the cumulative excess carcinogenic risk to an individual exceeds the acceptable risk for
the current or future land use; (2) the non-carcinogenic hazard index is greater than one
for either current or future land use; (3) site-specific contaminants cause adverse
environmental impacts; or (4) chemical-specific standards or other measures that define

acceptable risk levels are exceeded.

REMEDIAL ACTION OBJECTIVES AND REMEDIAL GOALS

Present a clear statement of the specific remedial action objectives (RAOs) for the
operable unit or site (e.g., treatment of contaminated soils above health-based action
levels, restoration of groundwater plume to drinking water standards, and containment of

dense non-aqueous phase liquid (DNAPL) source areas).

Discuss the basis and rationale for RAOs (e.g., current and reasonably anticipated future

land use and potential beneficial groundwater use).

[Note: RAOs should be specific at this point and indicate the remedial levels to achieve
(can refer to table). An example is: Protect future workers from contact with soil

containing levels of B(a)P in excess of 200 pg/kg.]
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Include an RAO to ensure that the future land use for which remedial goals are developed

IS maintained (e.g., “Prevent residential and/or agricultural land use”).

Explain how the RAOs address risks identified in the risk assessment (e.g., how will the

risks driving the need for action be addressed by the response action).

Based upon the appropriate human health and ecological COCs, provide the remedial

goals (RGs) for the operable unit (use tables and illustrations as appropriate).
Remedial Action Objectives

Remedial action objectives (RAOs) are media- or OU-specific objectives for protecting
human health and the environment. RAOs usually specify potential receptors and
exposure pathways, and are identified during project scoping once the CSM is
understood. RAOs describe what the remediation must accomplish and are used as a
framework for developing remedial alternatives. The RAOs are based on the nature and
extent of contamination, threatened resources, and the potential for human and
environmental exposure. The following RAOs are identified for the unit acronym and are

protective of the industrial worker:
e [list RAOs in bullet format and by subunit if appropriate]
Remedial Goals

Remedial goals can be qualitative statements or numerical values often expressed as
concentrations in soil and groundwater, or actions (installation of engineered barriers,
placement of caps and covers, etc.) that achieve the RAO. These cleanup goals are either
concentration levels that correspond to a specific risk or hazard or are based on
Applicable, or Relevant and Appropriate Requirements (ARARs). Final RGs will be
monitored to determine when the remedial action is complete. options (RGOs) serve to
provide a range of cleanup goals for each COC and are typically identified along with the
RAO:s.



Regulatory Document Handbook ERD-AG-003
Record of Decision Format F.20
Revision: 2

Date: 6/1/12

Page 24 of 62

RGs were calculated for the future industrial worker and future resident (unrestricted)
receptor to correspond to a target cancer risk of 1 x 10° or target HQ of 1 and are

presented in Table X.
Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCLA, as amended by the Superfund Amendments Reauthorization
Act (SARA), requires that remedial actions for cleanup of hazardous substances must
comply with requirements and standards set forth under federal and state environmental
laws and regulations that are applicable or relevant and appropriate (i.e., ARARS).
ARARs include only federal or state environmental or facility laws and regulations and
do not include occupational safety or worker protection requirements. SARA requires

that the remedial action for a site meet all ARARS unless a waiver is invoked.

ARARSs consist of two sets of requirements: those that are applicable, and those that are
relevant and appropriate. Applicable requirements are those substantive standards that
specifically address the situation at a CERCLA site and are promulgated under federal or
state environmental laws. If a requirement is not applicable, it may still be relevant and
appropriate.  “Applicability” is a legal and jurisdictional determination, while the
determination of “relevant and appropriate” relies on professional judgment, considering
environmental and technical factors at the site. A requirement may be “relevant”, in that
it covers situations similar to that at the site, but may not be “appropriate” to apply for
various reasons and, therefore, not well suited to the site. In some situations, only
portions of a requirement or regulation may be judged relevant and appropriate; if a
requirement is applicable, however, all substantive parts must be followed. In addition,
to ARARs, many federal and state environmental and public health programs include
criteria, guidance, and proposed standards that are not legally binding but provide useful
approaches or recommendations. Such information is required to-be-considered when

RGs are developed.
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Key ARARs associated with each alternative are discussed in more detail in the
Description of Alternatives section. The complete list of ARARs for the selected remedy

are presented in Table 8.

DESCRIPTION OF ALTERNATIVES

The objective of this section is to provide a brief understanding of the remedial
alternatives developed for the site. A minimum of 3 alternatives must be evaluated. For
example, if a No Action Alternative and a Land Use Control Alternative are under
consideration, a third alternative that reduces the toxicity, mobility, or volume of the
hazardous substances, pollutants, or contaminants must also be included. (Reference 40
CFR 300.430(e)(3) for more information).

Remedy Components, Common Elements, and Distinguishing Features of Each

Alternative

Up front, provide the following information for each alternative:

- Estimated Present Value Cost
- Construction Time to Complete

Present worth (PW) costs should include a statement listing the basis for those costs. The
discount rate (0.9% for 1 to 3 years, 1.5% for 4 to 5 years, 1.9% for 6 to 7 years, 2.2% for
8 to 10 years, 2.7% for 11 to 20 years, 2.8% for 21 to 29 years, and 2.7% for 30 years or
longer) and the length of time used for O&M costs must be stated. (See Technical Memo
ERTEC-2009-00004 for current discount rates). Use the actual expected length of time in
the calculations. If the costs are expected to continue beyond 30 years, without a definite
end point, use 200 years. Use the same time period for each alternative to discuss PW
costs. For alternatives that are complete (no O&M required) earlier than others, show

that there are no costs for the years after completion.

Describe the remedy and provide a bulleted list of the major components of each

alternative, as they logically occur in the remediation process. Describe common
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elements and distinguishing features unique to each response action. Examples of these

include:

Treatment technologies and the materials they will address (e.g., principal threat).
Note: Regulators do consider monitored natural attenuation as meeting the preference
for treatment. Also, natural radioactive decay qualifies, but time must be short.

Containment components of remedy (e.g., engineering controls, cap, hydraulic
barriers) and the materials they will address (e.g., low-level threat source materials,
treatment residuals)

Land Use Controls (Institutional Controls and Engineering Controls) (Identify entity
responsible for implementing, monitoring, reporting, and a reference to the LUCIP
form implementation details, including monitoring frequency)

Operations and Maintenance (O & M) activities required to maintain the integrity of
the remedy (e.g., cap maintenance)

Monitoring requirements

Identify key ARARs associated with each alternative (i.e., those ARARs that would
be different between alternatives and are the basis for developing the alternative).
Identify all ARARSs for the selected remedy only in table format. (DO NOT list the
ARARs for all alternatives in the table). Reference Table 8 ARARs for the selected
remedy.

Long-term reliability of remedy (potential for remedy failure/replacement costs)

Quantity of untreated waste and treatment residuals to be disposed off-site or
managed on-site in a containment system and degree of hazard remaining in such
waste

Available land uses upon achieving remediation goals. Note: Timeframe to achieve
goals (e.g., commercial or light industrial use available in 3 years when cleanup levels
are achieved)

Available groundwater uses upon achieving remediation goals. Note timeframe to
achieve goals (e.g., restricted use for industrial purposes in Technical Impracticability
(TT) waiver zone, drinking water use in non-TI zone achieving cleanup levels in 100
years). Also include a statement on current groundwater uses.

Other impacts or benefits associated with each alternative

For an interim action, this section should describe the limited alternatives (including the

No Action alternative) that were considered for the interim action (generally three or

fewer). Only those requirements that are ARARs for the limited-scope interim action

should be incorporated into the description of alternatives.
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X. COMPARATIVE ANALYSIS OF ALTERNATIVES

Briefly compare the relative performance of each alternative against the others with

respect to the nine evaluation criteria (summarize in a table if appropriate):

[Note: The discussion for each criterion should be in decreasing order of the alternative's

ability to satisfy the respective criterion.]

Overall protection of human health and the environment (specify “industrial” or

“residential” to qualify the protectiveness statements.)
Compliance with ARARs
Long-term effectiveness and permanence
Reduction of toxicity, mobility, or volume through treatment
Short-term effectiveness®
Implementability
Cost
State acceptance
Community acceptance

For an interim action, this section should be presented in light of the limited scope of the
action. Evaluation criteria not relevant to evaluation of interim actions need not be

addressed in detail. Rather, their irrelevance to the decision should be noted briefly.

[Note: A summary table may be added, in addition to the discussion in the text to clarify.]

! Include discussion of the potential for each remedial alternative to avoid, mitigate, compensate for, cause or
increase injury to a natural resource. For example, would LUCs or MNA increase the risk, duration, or severity of
natural resource injuries?
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Xl. THE SELECTED REMEDY

Detailed Description of the Selected Remedy

Expand on the description of the Selected Remedy from that which was provided in the

Description of Alternatives section.

Include a clear, concise, thorough explanation of the logic behind selecting the
alternative. This should discuss the major distinguishing features over each of the other

alternatives.

Mention that the remedy may change as a result of the remedial design or construction
processes. Changes to the remedy described in the ROD will be documented in the
Administrative Record utilizing a memo, an Explanation of Significant Difference (ESD),
or ROD Amendment.

If a selected alternative is and/or includes Land Use Controls, describe the LUC

objectives: [include the following list and add OU specific objective as appropriate]

The following LUC objectives are necessary to ensure protectiveness of the selected
remedy:
Prevent contact, removal, or excavation of [list media or components for specific waste

unit, e.g. contaminated soil and pipelines, buried waste, etc.]

Prohibit the development and use of property for residential housing, elementary and

secondary schools, child care facilities and playgrounds.

Maintain the integrity of any current or future remedial or monitoring system, such as

SVE systems, soil covers, or groundwater monitoring wells

Prevent access or use of contaminated groundwater until cleanup levels are met; and
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Prevent construction of inhabitable buildings without an evaluation of indoor air quality

to address vapor intrusion.

If a selected alternative is and/or includes Land Use Controls, describe the LUCSs for the
OU (i.e., maintenance of a soil cover, plugging and grouting of manholes, pipelines,
signage at the OU boundaries, etc.). Reference Table 9, which shows the Type of
Control, Purposes of Control, Duration, Implementation (including when it will be

implemented) and Affected Areas.

Land use controls (LUCs) for the unit acronym are presented in Table 9 and include the

following:
= [Insert OU specific controls]

= Signage will be located at the unit acronym boundaries shown in Figure X to alert on-
site workers to the presence of hazardous substances and to prevent unauthorized
entry and unrestricted uses. The date for installation of the signs will be stated in the
unit-specific LUCIP referenced in this ROD.

= |nstitutional controls (i.e., administrative measures) and use restrictions for on-site
workers via the Site Use/Site Clearance Program. Other administrative controls to
ensure worker safety include work controls, worker training, and worker briefings of

health and safety requirements.

= SRS access controls to prevent exposure to trespassers, as described in the 2000
RCRA Part B Permit Renewal Application, Volume I, Section F.1, which describes
the security procedures and equipment, 24-hour surveillance system, artificial or
natural barriers, control entry systems, and warning signs in place at the SRS

boundary.
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For remedies that include institutional controls (i.e., a type of administrative land use

control), include the following language:

In the long term, if the property, or any portion thereof, is ever transferred from DOE, the
U.S. Government and/or DOE will take those actions necessary pursuant to Section
120(h)(1) of CERCLA. Those actions will include in any contract, deed, or other transfer
document, notice of the type and quantity of any hazardous substances that were known
to have been stored (for more than one year), released, or disposed of on the property.
The notice will also include the time at which the storage, release, or disposal took place
to the extent such information is available.

In addition, if the property, or any portion thereof, is ever transferred by deed, the U.S.
Government will also satisfy the requirements of CERCLA 120(h)(3). The requirements
include: a description of the remedial action taken, a covenant, and an access clause.
These requirements are also consistent with the intent of the RCRA deed notification

requirements at final closure of a RCRA facility if contamination will remain at the unit.
The LUCs will be implemented through the following:

e The contract, deed, or other transfer document shall also include restrictions
precluding residential use of the property. However, the need for these restrictions
may be reevaluated at the time of transfer in the event that exposure assumptions
differ and/or the residual contamination no longer poses an unacceptable risk under
residential use. Any reevaluation of the LUCs will be done through an amended
ROD with USEPA and SCDHEC review and approval.

e In addition, if the site is ever transferred to nonfederal ownership, a survey plat of the
OU will be prepared, certified by a professional land surveyor, and recorded with the

appropriate county recording agency.
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In the event of a property lease or interagency agreement, the equivalent restrictions will
be implemented as required by CERCLA Section 120(h).

The selected remedy for the unit acronym or OU subunit name leaves hazardous
substances in place that pose a potential future risk and will require land use restrictions
for as long as necessary to keep the selected remedy fully protective of human health and
the environment. As agreed on March 30, 2000, among the USDOE, USEPA, and
SCDHEC, SRS is implementing a Land Use Control Assurance Plan (LUCAP) to ensure
that the LUCs required by numerous remedial decisions at SRS are properly maintained
and periodically verified. The unit-specific LUCIP referenced in this ROD will provide
details and specific measures required to implement and maintain the LUCs selected as
part of this remedy. The USDOE is responsible for implementing, maintaining,
monitoring, reporting upon, and enforcing the LUCs selected under this ROD. The
LUCIP, developed as part of this action, will be submitted concurrently with the
CMI/RAIP, as required in the FFA for review and approval by USEPA and SCDHEC.
Upon final approval, the LUCIP will be appended to the LUCAP and is considered
incorporated by reference into the ROD, establishing LUC implementation and
maintenance requirements enforceable under CERCLA and the SRS Federal Facility
Agreement. The approved LUCIP will establish implementation, monitoring,
maintenance, reporting, and enforcement requirements for the unit. The LUCIP will
remain in effect unless and until modifications are approved as needed to be protective of
human health and the environment. The LUCs shall be maintained until the
concentration of hazardous substances associated with the unit have been reduced to
levels that allow for unlimited exposure and unrestricted use. Approval by EPA and

SCDHEC is required for any modification or termination of the OU specific LUCs.

USDOE has recommended that residential use of SRS land be controlled; therefore,
future residential use and potential residential water usage will be restricted to ensure
long-term protectiveness. LUCs will restrict the [operable unit name] to future industrial

use and will prohibit residential use of the area. Unauthorized excavation will also be
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prohibited and the waste unit will remain undisturbed. LUCs selected as part of this
action will be maintained for as long as they are necessary and termination of any LUCs

will be subject to CERCLA requirements for documenting changes in remedial actions.
Cost Estimate for the Selected Remedy

Present a detailed, activity-based breakdown of the estimated costs associated with
implementing and maintaining the remedy (include estimated capital, O & M, and present
worth costs, and the number of years to completion of the remedy. All alternatives will

have the same time period for the purpose of calculating remedy cost estimates).

Standard language from guidance for Cost Estimate Disclaimer: The information in this
cost estimate summary table is based on the best available information regarding the
anticipated scope of the remedial alternative. Changes in the cost elements are likely to
occur as a result of new information and data collected during the engineering design of
the remedial alternative. Major changes may be documented in the form of a
memorandum in the Administrative Record File, an ESD, or a ROD amendment. This is
an order-of-magnitude engineering cost estimate that is expected to be within +50 to —-30

percent of the actual project cost.
Estimated Outcomes of Selected Remedy
Brief description based on elements relevant to the unit.

Available land use(s) upon achieving remediation goals. Note timeframe to achieve
goals (e.g., commercial or light industrial use available in 3 years when cleanup levels are

achieved).

Available groundwater use(s) upon achieving remediation goals. Note timeframe to
achieve goals (e.g., restricted use for industrial purposes in Tl waiver zone, drinking

water use in non-TI zone upon achieving cleanup levels in 100 years).
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Final cleanup levels for each media (i.e., contaminant specific remediation goals), basis

for cleanup levels, and risk at cleanup levels (if appropriate).

Anticipated environmental and ecological benefits (e.g., restoration of sensitive
ecosystems, protection of endangered species, protection of wildlife populations,

wetlands restoration).
Waste Disposal and Transport
Include the following language to discuss waste management procedures.

All unused environmental samples may be returned to the waste site, within the Area of
Contamination. This only includes samples that have had no preservatives added.

Decontamination solutions and rinsates from cleaning items intended for reuse or recycle
(e.g., field sampling tools, equipment, or personal protective equipment) may be
discharged to the ground surface at an area which will not runoff or cause erosion.
This method for handling decontamination solutions does not require an engineering
evaluation to determine a waste disposal strategy. Decontamination wash and rinse
solutions typically include laboratory grade soap and deionized water, and laboratory
grade isopropyl alcohol for residual organic compound stripping and tool drying.
Any residual isopropyl alcohol must be containerized and combined with the soapy
wash water before the solution is discharged to the ground surface, to avoid

discharging an ignitable hazardous solution.

Environmental sampling boreholes may be abandoned by backfilling with native soil.
This is regardless of the level of contamination. The soil will be placed in the
borehole in the reverse order as removed, to maintain the original stratigraphy.

If the OU has been identified in previous documents as being a RCRA listed waste site, include

the following bullet also:



Regulatory Document Handbook ERD-AG-003
Record of Decision Format F.20

Revision: 2
Date: 6/1/12
Page 34 of 62

XII.

Environmental media that contains RCRA listed waste is subject to applicable RCRA
requirements until determined to no longer contain hazardous waste. Environmental
media and/or secondary waste will be determined to no longer contain listed
hazardous waste by direct comparison to the Health Based Levels (HBLs) for soil and
groundwater. The HBLSs for soil are based on the lower of (1) the USEPA Region 9
Preliminary Remediation Goals (PRGs) for the residential exposure scenario or (2)
the RCRA toxicity characteristic level (due to the 20-fold dilution factor inherent in
the TCLP analysis of solids, the RCRA TCLP values are multiplied by 20). Due to
the analytical method limitations, groundwater (as defined by South Carolina
Regulation 61-68) HBLs are based on the higher of (1) MCLs, or (2) USEPA RCRA
(SW-846) analytical minimum detection levels (MDLS).

STATUTORY DETERMINATIONS

See the Statutory Determination section of the Declaration for text options; these sections

should coincide.

Based on the unit RFI/RI/BRA report, the unit acronym poses a threat to human health
and the environment. Therefore, Alternative selected alternative number and title has

been selected as the remedy for the unit acronym.

Include a statement indicating whether the unit does/does not contain PTSM.

Explain how the remedy satisfies the requirements of Section 121 of CERCLA.:

— Protection of human health and the environment

— Compliance with key ARARs or justify a waiver (summarize in a table if appropriate)

— Cost-effectiveness
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XIHI.

— Utilization of permanent solutions and alternative treatment (resource recovery)
technologies to the maximum extent practicable (i.e., explain why the Selected

Remedy represents the best options).

— Preference for treatment as a principal element (or justify not meeting this

preference). Excavation does not meet the standard for treatment.
— Explain five-year remedy review requirements for the Selected Remedy.

— Include the following language for remedial actions requiring a 5-year remedy

review:

In accordance with Section 121(c) of CERCLA and NCP 8300.430(f)(5)(iii)(c), a
statutory review will be conducted within 5 years of initiation of the remedial action, and
every 5 years thereafter, to ensure that the remedy continues to be protective of human
health and the environment.

For an interim action, this section should address only those ARARs specific for this
action (e.g., residual management during implementation). The discussion under
“utilization of permanent solutions and treatment to the maximum extent practicable”
should indicate that the interim action is not designed or expected to be final, but that the
selected remedy represents the best balance of trade-offs among the alternatives with
respect to pertinent criteria, given the limited scope of the action. The discussion under
the “preference of treatment” section should note that the preference will be addressed in
the final decision document for the site or final operable unit, although treatment

components “that support the preference” should be noted.

EXPLANATION OF SIGNIFICANT CHANGES

If there are no significant changes in the selected remedy from the preferred alternative

identified in the proposed plan, then insert the following text.
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XIV.

XV.

“The remedy/remedies selected in this ROD do no contain any significant changes from
the preferred alternative(s) presented in the SB/PP (or PP or IAPP as applicable). No

comments were received during the public comment period”.

If there are significant changes in the selected remedy from the preferred alternative

identified in the proposed plan, then:
— Discuss the preferred alternative originally presented in the proposed plan.
— Describe the significant changes in the selected remedy.

— Explain the rationale for the changes and how they could have been reasonably

anticipated based on the information presented in the proposed plan.

RESPONSIVENESS SUMMARY

The Responsiveness Summary serves the dual purposes of (1) presenting stakeholder
concerns about the site and preferences regarding the remedial alternatives, and (2)
explaining how those concerns were addressed and how the preferences were factored
into the remedy selection process. This discussion should cross-reference sections of the
Decision Summary that demonstrate how issues raised by the community have been
addressed. SRS CAB recommendations or comments made during the public comment

period should be summarized and responded to in the Responsiveness Summary.
This section should include the following statement:
The Responsiveness Summary is included as Appendix A of this document.

POST-ROD DOCUMENT SCHEDULE AND DESCRIPTION

Identify by bullets the major post-ROD submittals and attach a schedule.

For a final ROD, this section should include explicit statements telling the reader when

cleanup will start in the field and when cleanup is scheduled for completion.
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XVI.

For an IROD, this section should include explicit statements telling the reader when
cleanup will start in the field, when cleanup is scheduled for completion, any needed
statements about a final Corrective Measures Study/Feasibility Study to arrive at a
proposed final remedy for the site, a statement identifying the timing of the public
comment period for the final Statement of Basis/Proposed Plan and when the final ROD

is scheduled for approval.

REFERENCES

Provide additional references that are listed in the ROD (or IROD). (Those listed below

are referenced in the generic ROD language and should be retained).

FFA, 1993. Federal Facility Agreement for the Savannah River Site, Administrative
Docket No. 89-05-FF (Effective Date: August 16, 1993)

USDOE, 1996. SRS Future Use Project Report, Stakeholder Preferred
Recommendations for SRS Land Use Facilities, United States Department of Energy,

Savannah River Operations Office, Aiken, SC

WSRC, 2011a. Land Use Control Assurance Plan for the Savannah River Site, WSRC-
RP-98-4125, Revision 1.1, August 1999, updated October 2011, Savannah River Nuclear
Solutions, LLC, Savannah River Site, Aiken, SC.

WSRC, 2011b. Savannah River Site Federal Facility Agreement Community Involvement
Plan (U), Revision 7, WSRC-RP-96-120, Savannah River Nuclear Solutions, LLC,
Savannah River Site, Aiken, SC (February).
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Figure 1. Location of the Unit Acronym within the Savannah River Site
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Figure 2. Layout of the Unit Acronym
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Figure 3. Layout of the Unit Acronym within the IOU Acronym Watershed
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Figure 4. Conceptual Site Model for the Unit Acronym
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Figure 5. Schematic Cross Section of the Unit Acronym
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Figure 6. Land Use Map for Unit Acronym
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Table 1.

Concentrations

Summary of Constituents of Concern and Medium-Specific Exposure Point

Scenario Timeframe: Current
Medium: Soil
Exposure Medium: Soil

Exposure Constituent of Concentration Units | Frequency Exposure Exposure Statistical

Route Concern Detected of Point Point Measure
Detection | Concentration | Concentration
Units
Min Max

Soil Onsite Benzo(a) pyrene | 100 430 ppm 20/24 300 ppm 95% UCL
— Direct 4,4°-DDT 20 350 ppm 8/24 350 ppm MAX
Contact Dieldrin 15 60 ppm 15/24 40 ppm 95% UCL
Key
ppm: parts per million

95% UCL: 95% Upper Confidence Limit
MAX: maximum concentration

Sample Language Describing Summary of Constituents of Concern and
Medium-Specific Exposure Point Concentrations

The table presents the constituents of concern (COCs) and exposure point concentration (EPC) for each of the COCs detected in soil
(i.e., the concentration that will be used to estimate the exposure and risk from each COC in the soil). The table includes the range of
concentrations detected for each COC, as well as the frequency of detection (i.e., the number of times the chemical was detected in the
samples collected at the site), the EPC, and how the EPC was derived. The table indicates that benzo(a)pyrene is the most frequently
detected COC in soil at the site. The 95% UCL on the arithmetic mean was used as the EPC for benzo(a)pyrene and dieldrin.
However, due to the limited amount of sample data available for 4,4’-DDT, the maximum concentration was used as the default EPC.

NOTE: In a ROD, this table would be expanded to include all exposure points that have significant routes of exposure for the soil.
Additional versions of this table format would be presented to include other media (e.g., groundwater) or other exposure media (e.g.,
dust) with significant routes of exposure.
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Table 2. Cancer Toxicity Data Summary
Pathway:  Ingestion, Dermal
Constituent of Oral Cancer Dermal Slope Factor Weight of Evidence/ Source Date
Concern Slope Factor Cancer Slope Units Cancer Guideline (Year)
Factor Description
Benzo(a)pyrene 7.3 7.3 (mg/kg)/day B2 IRIS 1998
4,4’-DDT 0.34 0.34 (mg/kg)/day B2 IRIS 1998
Dieldrin 16 16 (mg/kg)/day B2 IRIS 1998
TCE 0.011 0.011 (mg/kg)/day B2 IRIS 1998
Pathway:  Inhalation
Constituent of Unit Risk Units Inhalation Units Weight of Evidence/ Source Date
Concern Cancer Slope Cancer Guideline (Year)
Factor Description
Benzo(a)pyrene NA B2 IRIS 1998
4,4’-DDT 9.7x10° NA B2 IRIS 1998
Dieldrin 46x10° NA B2 IRIS 1998
TCE NA B2 IRIS 1998
Pathway:  External (Radiation)*
Constituent of Cancer Slope Exposure Units Weight of Evidence/ Source Date
Concern or Conversion Route Cancer Guideline (Year)
Factor Description
Key EPA Group A- Human carcinogen
No information available B1-  Probable human carcinogen — indicates that limited
IRIS: Integrated Risk Information System, USEPA human data are available
NA: Not Applicable B2- Probable human carcinogen — indicates sufficient

1-  This pathway would be used in the event that one of the

contaminants of concern was a radionuclide. If there are | C-
no radionuclides associated with a particular site, then | D-
this column can be deleted.

E-

evidence in animals and inadequate or no evidence in

humans

Possible human carcinogen
Not classifiable as a human carcinogen

Evidence of noncarcinogenicity

This table provides carcinogenic risk information that is relevant to the COCs in both soil and groundwater. At this time, slope
factors are not available for the dermal route of exposure. Thus, the dermal slope factors used in the assessment have been
extrapolated from oral values. An adjustment factor is sometimes applied, and is dependent upon how well the chemical is
absorbed via the oral route. Adjustments are particularly important for chemicals with less than 50% absorption via the ingestion
route. However, adjustment is not necessary for the chemicals evaluated at this site. Therefore, the same values presented above
were used as the dermal carcinogenic slope factors for these contaminants.

Two of the COCs are also considered carcinogenic via the inhalation route. Dieldrin and 4,4’-DDT have inhalation unit risk factors
of 4.6 x 10° and 9.7 x 107, respectively (Source: IRIS, USEPA 1998). TCE (found in the groundwater) and benzo(a)pyrene lack
sufficient toxicity information via the inhalation route to support the development of specific inhalation carcinogenic toxicity

criteria.

Sample Language Describing Summary of Toxicity Assessment
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Table 3. Non-Cancer Toxicity Data Summary
Pathway: Ingestion, Dermal
Constituent Chronic/ Oral RfD Oral RfD Dermal Dermal Primary Combined Sources Dates of
of Concern Subchronic Value Units RfD RfD Target Uncertainty/ of RfD: RfD:
Units Organ Modifying Target Target
Factors Organ Organ
(M/DIY)
Benzo(a)
pyrene
4,4’-DDT Chronic 5.0 x 10* mg/kg day 5.0 x 10 mg/kg day Liver IRIS 1998
Dieldrin Chronic 5.0 x 10* mg/kg day 5.0 x 10 mg/kg day Liver IRIS 1998
Pathway: Inhalation
Constituent Chronic/ Inhalation Inhalation | Inhalation | Inhalation | Primary Combined Sources Dates
of Concern Subchronic RfC RfC Units RfD RfD Units Target Uncertainty/ of (MIDIY)
Organ Modifying RfC:RfD
Factors i Target
Organ
Benzo(a)
pyrene
4,4’-DDT
Dieldrin -
Key

IR.IS:
RfDs:
RfC:

no information available
Integrated Risk Information System, USEPA
reference dose
reference concentration

Sample Language Describing Summary of Toxicity Assessment

This table provides noncarcinogenic risk information that is relevant to the COCs in both soil and groundwater. Two of the COCs have toxicity data
indicating their potential for adverse noncarcinogenic health effects in humans. The chronic toxicity data available for both 4,4’-DDT and dieldrin
for oral exposures, have been used to develop oral reference doses (RfDs). The oral RfDs for 4,4’-DDT and dieldrin are 5.0 x 10" mg/kg/day, and
5.0 x 10 mg/kg/day, respectively (Source: IRIS, USEPA 1998). The available toxicity data, from both chronic and subchronic animal studies,
indicate that both dieldrin and 4,4’-DDT primarily affect the liver. Reference doses are not available for benzo(a)pyrene or TCE, neither are dermal
RfDs or inhalation RfCs for any of the contaminants. As was the case for the carcinogenic data, dermal RfDs can be extrapolated from the oral
RfDs applying and adjustment factor as appropriate. However, for dieldrin and 4,4’-DDT no adjustment is necessary, and the oral RfDs discussed
were used as the dermal RfDs for these contaminants. At this time, inhalation reference concentrations are not available for any of the COCs.
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Table 4. Risk Characterization Summary - Carcinogens
Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Constituent Carcinogenic Risk
Medium Route of Concern
Ingestion | Inhalation Dermal External Exposure
(Radiation)* Routes
Total
Soil Soil Soil Onsite- | Benzo(a) 1.2 x10? N/A 3.3x10° 1.2x107?
Direct pyrene
Contact
Soil Onsite- | 4,4’-DDT 6.5 x 10™ N/A 45x107 6.5x 10"
Direct
Contact
Soil Onsite- | Dieldrin 35x10° N/A 48x10° 35x10°
Direct
Contact
Dust Soil Onsite- | Benzo(a) N/A N/A
Inhalation pyrene
of Soil as
Dust
Soil Onsite- | 4,4’-DDT N/A 9.7 x 10™ N/A 9.7 x 10™
Inhalation
of Soil as
Dust
Soil Onsite- | Dieldrin N/A 85x10° N/A 8.5x10°
Inhalation
of Soil as
Dust
Soil Risk Total = | 2.6 x 10
Ground- Ground- Aquifer X- | TCE 25x10° 1.4x107 25x10°
water water Tap Water
Groundwater Risk Total = | 2.5x 107
Total Risk = | 2.9 x 10

Key
- Toxicity criteria are not available to quantitatively address this route of exposure.
N/A:  Route of exposure is not applicable to this medium.

1--- This column would be used in the event that one of the contaminants of concern was a radionuclide. If there are no
radionuclides associated with a particular site, then this column can be deleted.

Sample Language Describing Risk Characterization

Table 4 provides risk estimates for the significant routes of exposure. These risk estimates are based on a reasonable maximum
exposure and were developed by taking into account various conservative assumptions about the frequency and duration of a child’s
exposure to soil and groundwater, as well as the toxicity of the COCs (benzo(a)pyrene, 4,4’-DDT, dieldrin, and TCE). The total risk
from direct exposure to contaminated soil and groundwater at this site to a current child resident is estimated to be 2.85 x 102 The
COCs contributing most to this risk level are benzo(a)pyrene and dieldrin in soil and TCE in groundwater. This risk level indicates
that if no cleanup action is taken, an individual would have an increased probability of 3 in 100 of developing cancer as a result of
site-related exposure to the COCs.

NOTE: Additional versions of this table format would be presented to include other receptors with significant exposure (scenario
timeframe, receptor population, receptor age).
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Table 5. Risk Characterization Summary — Non-Carcinogens
Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Constituent | Primary | Non-Carcinogenic Hazard Quotient
Medium Route of Concern Target
Organ ) )
Ingestion Inhalation Dermal Exposure
Routes
Total
Soil Soil Soil Onsite- | Benzo(a) Liver N/A
Direct pyrene
Contact
Soil Onsite- | 4,4-DDT Liver 3.8 N/A 1.5x107 3.9
Direct
Contact
Soil Onsite- | Dieldrin Liver 4.4 N/A 2.7x10" 44
Direct
Contact
Soil Hazard Index Total = 8.3
Ground- Ground- Aquifer X- TCE
water water Tap Water
Groundwater Hazard Index Total =
Receptor Hazard Index = 8.3
Liver Hazard Index = 8.3
Key
Toxicity criteria are not available to quantitatively address this route of exposure.
N/A:  Route of exposure is not applicable to this medium.
Sample Language Describing Risk Characterization
Table 5 provides hazard quotients (HQs) for each route of exposure and the hazard index (HI)(sum of hazard quotients) for all routes
of exposure. The Risk Assessment Guidance (RAGS) for Superfund states that, generally, a HI greater than 1 indicates the potential
for adverse noncancer effects. The estimated HI of 8.3 indicates that the potential for adverse noncancer effects could occur from
exposure to contaminated soil containing 4,4'-DDT, dieldrin and benzo(a)pyrene. The noncancer risk from exposure to
contaminated groundwater could not be evaluated due to the lack of noncarcinogenic toxicity criteria for TCE.
NOTE: Additional versions of this table format would be presented to include other receptors with significant exposure (scenario
timeframe (e.g., chronic versus subchronic exposures), receptor population, receptor age)




Regulatory Document Handbook
Record of Decision Format

ERD-AG-003

F.20

Revision: 2
Date: 6/1/12

Page 52 of 62
Table 6. Ecological Exposure Pathways of Concern
Exposure Sensitive Receptor Endangered/ Exposure Routes Assessment Measurement
Medium Environment Threatened Endpoints Endpoints
Flag Species Flag
(YorN) (YorN)
Sediment N Benthic N Ingestion, Benthic invertebrate o Toxicity of soil
organisms respiration, and community species to Hyallela
drl]rect_ colntfact with d;)verglty and o Species
chemicals in abundance diversity index
sediment
Surface Water N Fish N Ingestion, Maintenance of an o Toxicity of
respiration, and abundant and surface water to
direct contact with productive game fish Pimephales
chemicals in surface | population promelas
water e Species
diversity index
Soil N Terrestrial N Ingestion and direct | Survival of terrestrial | e Toxicity of
invertebrates contact with invertebrate sediments to
chemicals in community Lumbricus
wetland soils terrestris
Terrestrial Y Uptake of Maintenance/ e Species
plants chemicals via root enhancement of diversity index
systems native wetland e Survival of
vegetation seedlings
Surface Water Y Aquatic N Ingestion, Maintenance of a e Species
(Vernal pools) invertebrates respiration, and balanced, indigenous diversity index

direct contact with
chemicals in surface
water

aquatic invertebrate
community
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Table 7. COC Concentrations Expected to Provide Adequate Protection of Ecological
Recepto rs
Habitat Type/ Exposure CcocC Protective Units Basies Assessment/Measurement
Name Medium Level* Endpoint
(protocol)
Small Sediment Arsenic 6 mg/kg Toxicity Reference Benthic invertebrate
Freshwater Value (TRV) community species diversity
Stream/ West protocol and abundance
Branch Maple Lead 15 mg/kg Significant difference
Creek in Benthic Diversity
Index between the
site and the reference
site.
Total PCBs 0.03-0.05 mg/kg TRV
Surface Water Aluminum 123 ug/l TRV Maintenance of an abundant
Arsenic 208 ug/l TRV and productive game fish
Total PCBs 0.1 ug/! Bioaccumulation population
factor (BAF)
protocol

Notes

1

A range of levels may be provided.’
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Table 8. Potential ARARs for the Selected Remedial Alternative for the Unit Acronym

Chemical —Specific ARARs

Action Requirements Prerequisites Citation
Screening Level for Establishes a screening level for lead in soil at Removal of lead- EPA-540-R-03-001
Lead commercial/industrial (i.e., nonresidential) sites of | contaminated soils - TBC

800 ppm as found in Frequent Questions From Risk National Health and
Assessors on the Adult Lead Methodology (ALM) Nutrition
accessed at: Examination Survey
http://www.epa.gov/superfund/health/contaminants/ Il
lead
/almfag.htm

Action-Specific ARARs

Action Requirements Prerequisites Citation
Activities causing Non-attainment zones-all persons shall take Fugitive emissions from | SC. R. 61-
fugitive dust necessary precautions to prevent particulate matter | land-disturbing activities | 62.6(1)(a)(1-11)
emissions from becoming airborne including, but not limited (e.g., excavation,

to: construction) —

e Use, where possible, of water or chemicals for relevant and appropriate
control of dust in demolition or construction
operations, the grading of roads, or the clearing of
land;

e Application of asphalt (cut back asphalt is
prohibited), water, or suitable chemicals on dirt
roads, material stockpiles, and other surfaces which
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can give rise to airborne dust;

¢ Installation and use of hoods, scrubbers, fabric
filters or other dust cleaning devices where feasible
and effective to capture and contain fugitive
particulate matter while handling dusty materials.
Adequate containment methods shall be employed
during sandblasting or other similar operations;

e Paving of roadways and the prompt removal of
earth or other materials from paved streets that
have been deposited by vehicular traffic, earth
moving equipment, water erosion or other means;
e Stabilization of long term storage piles by
vegetation or appropriate chemicals and
reclamation of mined area;

e Modifying the process or materials handling
system

e Use of a slurry to move material if feasible

e Use of traveling booms, telescopic chutes, rotary
stackers, adequate shrouding of openings in
containers to be filled

e Avoid use of front end loader in handling dry
dusty materials unless there is no other reasonable
option;

e Imposing slow speed limits for vehicular traffic
on plant property or construction/destruction sites
e Ensuring proper loading of equipment to
prevent spillage on paved roadways

No personnel shall allow fugitive particulate matter | Fugitive emissions from | SC R. 61-62.6(11)(a)-
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to escape into the ambient area in ““problem
areas”.

land-disturbing activities
(e.g., excavation,
construction) —

relevant and appropriate

(b)

Address the control of fugitive particulate matter as

Fugitive emissions from

SCR. 61-62.6(I11)(a)-

required in SC R. 61-62.6(111) land-disturbing activities | (d)
(e.g., excavation,
construction) —
Applicable
Shall not cause or allow fugitive dust to be emitted | Fugitive emissions from | 40 CFR 50.6
in such as manner to exceed 150 micrograms per land-disturbing activities
cubic meter in a 24-hour average concentration. (e.g., excavation,
construction) —
Applicable
Transportation of Are not subject to any requirements of 40 CFR Samples of solid waste or | 40 CFR 261.4(d)

samples (i.e.
contaminated soils
and wastewaters)

Parts 261 through 268 or 270 when:
eThe sample is being transported to a laboratory
for the purpose of testing; or
e The sample is being transported back to the
sample collector after testing.

a sample of water, soil
for purpose of
conducting testing to
determine its
characteristics or
composition —
Applicable

In order to qualify for the exemption in paragraphs
(d)(2)(1) and (ii), a sample collector shipping
samples to a laboratory must:

e Comply with U.S. DOT, U.S. Postal Service, or

any other applicable shipping requirements

e Assure that the information provided in (1) thru
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(5) of this section accompanies the sample.
e Package the sample so that it does not leak,
spill, or vaporize from its packaging.

Location-Specific ARARs

Action Requirements Prerequisites Citation
Protection of Establishes protective regulations governing Threatened or Endangered Species
Endangered Species | threatened and endangered species and plants. endangered species may | Act

be present in the vicinity. | 50 CFR 17
- applicable
50 CFR 402
Interagency

Cooperation-
Endangered Species
Act

The Atomic Energy
Act as amended
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Table 9. Land Use Controls for the Unit Acronym (Example — modify specific for OU as necessary)
Type of Control Purpose of Control Duration Implementation Affected Areas®
1. Property Provide notice to anyone searching Until the concentration of Notice recorded by USDOE in accordance with state laws at | \Waste management areas identified in this

Record Notices”

records about the existence and
location of contaminated areas.

hazardous substances associated
with the unit have been reduced
to levels that allow for unlimited
exposure and unrestricted use.

County Register of Deeds office if the property or any
portion thereof is ever transferred to non-federal ownership.

ROD where hazardous substances are left
in place at levels requiring land use and/or
groundwater restrictions.

2. Property
record
restrictions®:

A. Land Use
B. Groundwater

Restrict use of property by imposing
limitations.

Prohibit the use of groundwater.

Until the concentration of
hazardous substances associated
with the unit have been reduced
to levels that allow for unlimited
exposure and unrestricted use.

Drafted and implemented by USDOE upon any transfer of
affected areas. Recorded by USDOE in accordance with
state law at County Register of Deeds office.

Waste management areas identified in this
ROD where hazardous substances are left
in place at levels requiring land use and/or
groundwater restrictions.

3. Other Notices®

Provide notice to city &/or county
about the existence and location of
waste disposal and residual
contamination areas for
zoning/planning purposes.

Until the concentration of
hazardous substances associated
with the unit have been reduced
to levels that allow for unlimited
exposure and unrestricted use.

Notice recorded by USDOE in accordance with state laws at
County Register of Deeds office if the property or any
portion thereof is ever transferred to non-federal ownership.

Waste management areas identified in this
ROD where hazardous substances are left
in place at levels requiring land use and/or
groundwater restrictions.

4. Site Use Provide notice to worker/developer As long as property remains Implemented by USDOE and site contractors Waste management areas and remediation

Program® (i.e., permit requestor) on extent of under USDOE control Initiated by permit request systems identified in this ROD where
contamination and prohibit or limit hazardous substances are left in place at
excavation/penetration activity. levels requiring land use and / or

groundwater restrictions.

5. Physical Control and restrict access to workers Until the concentration of Controls maintained by USDOE. Security is provided at site boundaries in

Access Controls' and the public to prevent unauthorized | hazardous substances associated accordance with SRS procedures. [Add

(e.g., fences, access. with the unit have been reduced OU specific access controls if needed].]

gates, portals)

to levels that allow for unlimited
exposure and unrestricted use.

6. Warning Provide notice or warning to prevent Until the concentration of Signage maintained by USDOE. Warning signs will be posted in
Signs? unauthorized uses. hazardous substances associated accordance with applicable site procedures
with the unit have been reduced and will be placed in appropriate areas at
to levels that allow for unlimited the XXOU.
exposure and unrestricted use.
7. Security Control and monitor access by Until the concentration of Established and maintained by USDOE Patrol of waste management areas
Surveillance workers/public. hazardous substances associated Necessity of patrols evaluated upon completion of remedial identified in this ROD, as necessary.
Measures with the unit have been reduced

to levels that allow for unlimited
exposure and unrestricted use.

actions or property transfer.
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Affected areas — Specific locations identified in the OU-specific LUCIP or subsequent post-ROD documents.

PProperty Record Notices — Refers to any non-enforceable, purely informational document recorded along with the original property acquisition records of USDOE and its predecessor agencies that alerts
anyone searching property records to important information about residual contamination; waste disposal areas in the property.

“Property Record Restrictions — Includes conditions and/or covenants that restrict or prohibit certain uses of real property and are recorded along with original property acquisition records of USDOE and its
predecessor agencies.

dOther Notices — Includes information on the location of waste disposal areas and residual contamination depicted on as survey plat, which is provided to a zoning authority (i.e., city planning commission) for
consideration in appropriate zoning decisions for non-USDOE property.

°Site Use Program — Refers to the internal USDOE/USDOE contractor administrative program(s) that requires the permit requestor to obtain authorization, usually in the form of a permit, before beginning any
excavation/penetration activity (e.g., well drilling) for the purpose of ensuring that the proposed activity will not affect underground utilities/structures, or in the case contaminated soil or groundwater,
will not disturb the affected areas without the appropriate precautions and safeguards.

"Physical Access Controls — Physical barriers or restrictions to entry.

9Signs — Posted command, warning or direction.
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APPENDIX A -
RESPONSIVENESS SUMMARY

Additional appendices can be added as needed.
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APPENDIXA -
RESPONSIVENESS SUMMARY
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Responsiveness Summary

The 45-day (or 30-day) public comment period for the Statement of Basis/Proposed Plan
(or Proposed Plan) for the unit name (bldg. no) began on start date and ended on end
date.

Public Comments

If no comments were received from the public, please state so.
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POST-CONSTRUCTION REPORT/CORRECTIVE MEASURES IMPLEMENTATION
REPORT/REMEDIAL ACTION COMPLETION REPORT FORMAT

1.0 GENERAL DESCRIPTION
1.1  Purpose and Scope

This Post-Construction Report/Corrective Measures Implementation Report/ Remedial
Action Completion Report (PCR/CMIR/RACR) documents the completion of field
implementation of the remedial action (RA) for the closure of the Operable Unit Name
operable unit (OU). It summarizes construction activities performed to implement the
RA requirements in the Operable Unit Name (acronym) Record of Decision (ROD)
(SRNS XXXX) in accordance with the approved Corrective Measures Implementation
/Remedial Action Implementation Report (CMI/RAIP) (SRNS XXXX). [Note: Delete
CMIR from throughout this document if the OU is CERCLA only.]

This PCR/CMIR/RACR was completed after final inspection of construction and a
determination that the RA is complete. The Savannah River Site (SRS) notified U.S.
Environmental Protection Agency (USEPA) Region 4 and South Carolina Department of
Health and Environmental Control (SCDHEC) regarding completion of the
aforementioned final inspection and the operation and function determination on (date).
This PCR/CMIR/RACR is submitted to USEPA and SCDHEC for approval in
accordance with Federal Facility Agreement (FFA) (FFA 1993) requirements. The
planned post-construction activities are reported in Section 7.0 in accordance with the
FFA.

This report includes the following items:

e A brief description of the OU background, including a brief statement on RA

requirements and objectives in the ROD

e A chronology of completed events related to remediation of the OU

PCR/CMIR/RAR, Rev. 2, 16/1/12
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e A summary of construction activities performed
e Deviations from the original design of the approved CMI/RAIP (SRNS XXXX)

e Performance standards and quality control inspections, including a summary of
performance test results documenting verification of compliance with the acceptance
criteria in the CMI/RAIP

e Final inspection and veification of OU closure
e As-built drawings
e Land use controls

e Project costs [including RA capital costs incurred to date, forecast RA operating
costs, post-RA annual operations and maintenance (O&M) costs and total present
worth (PW) costs.]

1.1.1 Document Format

[Typically addresses the document format used, including the basis for the format. This
section should include specific details regarding any deviation from the generic

description as well as the basis of the deviation.]

This report has been prepared in accordance with the requirements for submittal of
regulatory documents as identified in the FFA (1993) and the latest format for the
PCR/CMIR/RACR in the Regulatory Document Handbook (SRNS 2012). This format
was developed in accordance with the resolution of regulatory comments on required
contents for PCR/CMIR/RACRs and USEPA latest guidelines (USEPA 2011).

PCR/CMIR/RAR, Rev. 2, 16/1/12
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The Operable Unit name RA is complete and does not require long-term RAs, i.e., the
final RA does not require long-term operation of constructed equipment or systems for
treatment of contaminants in the source unit or in the groundwater. Therefore, the PCR
and CMIR/RACR are herein combined.

1.2 Operable Unit Background

The Operable Unit Name source OU is listed as a RCRA 3004(u) Solid Waste
Management Unit/CERCLA unit in Appendix C of the FFA for SRS.

[Copy an abbreviated description of the waste unit from the ROD. Include only the
components addressed by the RA. Include all components with an RAO. The
description should include location, size, and the background and operational history of
the unit requirements, including whether the OU is a RCRA and/or CERCLA unit. The
section may also include a short paragraph identifying the predecessor documents related
to the selection of the RA. Provide figures showing RA location at SRS (Figure 1) and a
pre-RA site layout (Figure 2). A very condensed presentation of information is
appropriate for this section since the same information has been covered in greater detail

in previous documents required by the FFA process.]

PCR/CMIR/RAR, Rev. 2, 16/1/12
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Figure 1. Operable Unit Name Location on SRS Map

PCR/CMIR/RAR, Rev. 2, 16/1/12
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Figure 2. Operable Unit Name Pre-Remedial Action Site Plan

PCR/CMIR/RAR, Rev. 2, 16/1/12
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1.2.1 General Description and Location of Operable Unit Name

The Operable Unit Name (Figure 1) is located within the SRS, approximately TBD feet
south of the (e.g., C, K, L, P, or R-Area Reactor) perimeter fence and XXXX feet north

1.2.2 Nature and Extent of Contamination in Operable Unit Name Soils (Source
Unit)

[Briefly identifies the constituents of concern (COCs) and principal threat source material
(PTSM) copied from the ROD (the table may be used) that are considered for the RA,
and the associated risks, specific components of the unit requiring remediation and
locations of COCs and PTSMs with respect to the zone of remediation (areas and depths).
Because the information is covered in greater detail in previous FFA documents, a
condensed presentation (synopsis or summary) is appropriate for this section. Provide or
reference figures or maps for the design clarification of data already provided in the ROD

to illustrate the nature and horizontal and vertical extent of COCs and PTSM (Figure 3).]

PCR/CMIR/RAR, Rev. 2, 16/1/12
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Figure 3. Nature and Horizontal and Vertical Extent of COCs

PCR/CMIR/RAR, Rev. 2, 16/1/12
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1.3  Remedial Action Requirements and Objectives
1.3.1 Remedial Action Objectives

As detailed in the ROD, the remedial action objectives (RAOs) for the Operable Unit

Name are as follows:
[Copy RAO text from the ROD for OU.]

Per the ROD, RAOs for this RA would be achieved by implementing the RA described

below.
achieved by implementing the below remedia