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1 Purpose

The purpose of this environmental calculation file (ECF) is to describe the key assumptions and quantity
inputs that support development of remedial action alternative cost estimates for DOE/RL-2020-51,
200-14-1 Operable Unit Focused Feasibility Study (hereinafter called the 200-IA-1 operable unit [OU]
focused feasibility study [FFS]). The FFS cost estimate quantity inputs are derived from site features,
physical parameters, and characteristics of the 200-IA-1 OU, and the remedial action alternative
descriptions presented in Chapter 3 of the 200-IA-1 OU FFS. The FFS cost estimates are prepared to an
expected accuracy of -30% to +50% (-30/+50%) and are used as part of the detailed and comparative
analysis of remedial alternatives performed as described in the National Contingency Plan (NCP; 40 CFR
300.430(e), “National Oil and Hazardous Substances Pollution Contingency Plan,” “Remedial
Investigation/Feasibility Study and Selection of Remedy”). This analysis is used to support identification
of a preferred alternative in a proposed plan.

2 Background

This ECF supports development of remedial action alternative cost estimates for the 200-IA-1 OU waste
sites. Four alternatives were developed in the FFS based on the nature of the threat posed by each waste
site. The receptors and exposure pathways to be addressed by 200-IA-1 OU remedial actions include
outdoor worker direct contact risk and leaching to groundwater threat.

2.1 Remedial Action Waste Sites Carried Forward into the Focused Feasibility Study

The 200-IA-1 OU consists of 101 waste sites which were carried forward to the FFS based on the
potential presence of shallow (i.e., up to 4.6 m [15 ft] below ground surface [bgs]) direct contact risk
and/or impact to groundwater quality above a preliminary remediation goal (PRG) based concentration. A
screening level evaluation was conducted to assess risk using available data from 12 representative waste
sites. For the remaining waste sites, an unacceptable risk is presumed to occur based on waste site
characteristics and conceptual site models that are analogous to the representative waste sites.

For the 200-IA-1 OU, unacceptable risk corresponds to:

e Human Health: radiological excess lifetime cancer risk (ELCR) > 1 x 10™; and/or nonradiological
ELCR > 1 x 107%; and/or noncancer hazard index (HI)> 1

e Ecological: hazard quotient (HQ) > 1 and further evaluation in the scientific management decision
point assessment

e Groundwater: measured soil concentrations > groundwater protection PRGs

Of the 12 representative sites, only 8 had sufficient shallow (< 4.6 m [15 ft] bgs) soil data available for the
screening level risk evaluations for human health and ecological receptors and groundwater protection.
Based on the findings of these screening level risk evaluations, unacceptable outdoor worker direct
contact risk was identified at one of the eight representative waste sites (UPR-200-E-64) and unacceptable
ecological risk was not identified at any of the eight representative waste sites. The potential to impact
groundwater was identified at one of the eight representative waste sites (UPR-200-W-99). For the
representative sites and the 89 analogous waste sites, the basis for action rationale is presented in

Section 2.8 of the FFS (DOE/RL-2020-51). The remedial action alternatives are identified in Section 3.2
of the FFS.
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2.2 Remedial Action Alternative Descriptions

Remedial action alternatives developed for evaluation in the 200-IA-1 OU FFS (DOE/RL-2020-51) are
based on the identified exposure pathways, contaminated environmental media, and remedial action
objectives (RAOs) described in Chapter 3 of the FFS. The alternatives consist of one or more of the
following components: No Action; Removal, Treatment (as necessary), and Disposal (RTD);
Confirmatory Sampling (CS)/No Further Action (NFA); and Enhanced Soil Cover (ESC) with
institutional controls (ICs). The four alternatives that were developed based on these components are
the following:

e Alternative 1: No Action as required by the NCP (40 CFR 300.430(e)(6)) for all 101 200-IA-1 OU
waste sites.

e Altemative 2: RTD for 45 waste sites and CS/NFA for 56 waste sites.
e Altemative 3: RTD for 39 waste sites, ESC with ICs for 6 waste sites, and CS/NFA for 56 waste sites.
e Altemative 4: RTD for 98 waste sites and CS/NFA for 3 waste sites.

Table A-1 shows the 200-IA-1 OU waste sites identified for the components of each remedial action
alternative. Additional information about each of the four alternatives is presented in the following
subsections.

2.2.1 Alternative 1: No Action

The NCP (40 CFR 300.430(e)(6)) requires consideration of a No Action alternative, which serves as a
baseline for evaluating other remedial action alternatives and is retained throughout the FFS process.

No action means that no remediation would be implemented to alter existing conditions present at the
200-IA-1 OU waste sites. Since no action is taken under Alternative 1, there is no cost for this alternative.

2.2.2 Alternative 2: RTD for 45 Waste Sites and CS/NFA for 56 Waste Sites

Altemative 2 includes the following components:

e RTD at 45 waste sites to address known or potential shallow soil outdoor worker direct contact risk
and/or groundwater protection PRG exceedances

e Confirmatory sampling at 56 waste sites to verify that residual contaminants of concern (COCs), if
present, occur at concentrations less than outdoor worker direct contact risk and/or groundwater
protection PRG exceedances to inform the NFA determination

Table 1 provides a summary of the key activities associated with each component of Alternative 2.
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Table 1. Description of Components for Alternative 2 — RTD for 45 Waste Sites
and CS/NFA for 56 Waste Sites

Alternative
Component Description
RTD RTD would be implemented at the 45 waste sites identified in Table A-1 for Alternative 2. Key RTD

activities include:

o Preparation of an RD/RAWP and SAP

e RTD to depths up to 4.6 m (15 ft) bgs using field screening methods to guide excavation
boundaries and depths

o Transportation and disposal of contaminated material at ERDF with treatment performed as
necessary to meet ERDF waste acceptance criteria

e Collection of confirmatory grab samples at the excavation boundaries and laboratory analysis of
each sample for COCs

o Use of the laboratory analysis results to evaluate cleanup
o Backfill of the excavation using clean fill material, grading, and revegetation

e Preparation of closure documents

CS/NFA CS/NFA would be implemented at the 56 waste sites listed in Table A-1 for Alternative 2. Key
CS/NFA activities include:
e Review of cultural and natural resources

e Preparation of an RD/RAWP and SAP to present the sampling rationale and approach and
laboratory analysis requirements

¢ Collection of confirmatory surface/subsurface soil grab samples from within the waste site
footprint and laboratory analysis of each sample for COCs

o Use of the laboratory analysis results to evaluate cleanup

o Preparation of closure documents

ICs ICs to be implemented within the 200-IA-1 OU include:

e Excavation permits are required to dig on the Hanford Site to prevent unplanned disturbance or
infiltration as prohibited by CERCLA decision documents

— Land use and real property controls (e.g., proprietary controls including easements and covenants)
ensure that the use of land is in accordance with Hanford Site plans and CERCLA decision
documents

— Warning notices providing visual identification and warning of hazardous or sensitive areas

e  Administrative mechanisms, such as the WIDS database, to maintain and provide access to
information on the location and nature of contamination

bgs = below ground surface RD/RAWP = remedial design/remedial action work plan
COC = contaminant of concern RTD = removal, treatment (as necessary), and
CS/NFA = confirmatory sampling/no further action disposal

ERDF = Environmental Restoration Disposal Facility SAR = sampling and analysis plan

2.2.2.1 Removal, Treatment (as necessary), and Disposal at 45 Waste Sites

RTD would be implemented at the 45 waste sites shown in Table A-1 for Alternative 2 to address
contaminated soil and debris present at depths up to 4.6 m (15 ft) bgs. The RTD component includes the
following activities:



ECF-2001A1-21-0115, REV. 0

The engineering design would initially be based on existing information that may include operational
process knowledge, waste site design/construction drawings, vadose zone sampling data, groundwater
data, and remediation of similar waste sites.

Removal of incidental pads, footing, and foundations.

Removal and stockpiling of any uncontaminated overburden to access contaminated waste site/vadose
zone soil and debris. Clean overburden will be used for backfilling excavated areas.

Excavation of the waste site structures and vadose zone soil with COC concentrations above PRGs.
The excavation boundaries would be refined during the excavation work using an observational
approach that includes visual observation, in situ and ex situ stockpile sampling, process knowledge,
and field screening/analytical methods.

Excavation of soil to depths up to 4.6 m (15 ft) bgs. The excavation depth may be adjusted (shallower
than 4.6 m [15 ft]) based on field screening and confirmatory sampling results. Excavation deeper
than 4.6 m (15 ft) bgs is not anticipated.

Excavation using best practices, which include appropriately sloped sidewalls based on the type of the
material being removed, benching, shoring, and proper placement of the stockpiled material per
Occupational Safety and Health Administration standards. Sidewall protection is incorporated for any
excavation greater than 1.5 m (5 ft) deep.

Measurement of COC concentrations during excavation will rely on field screening methods.
Laboratory analysis of selected soil samples will be performed to correlate and validate field
screening results. Once laboratory analysis of field screening samples indicates PRGs have been
achieved, confirmatory soil samples will be collected in accordance with a site-specific sampling and
analysis plan. Laboratory analyses will be used to evaluate cleanup.

After sampling has demonstrated that PRGs and RAOs have been achieved, the waste site will be
backfilled and the disturbed area will be revegetated. Removed and stockpiled uncontaminated
overburden will be used for backfilling of excavated areas. Revegetation plans will be developed as
part of remedial design activities in accordance with DOE/RL-96-32, Hanford Site Biological
Resources Management Plan, and DOE/RL-2011-116, Hanford Site Revegetation Manual.

Efforts will be made to avoid or minimize disturbances to natural resources during remedial activities.

Contaminated excavated material will be treated as necessary to meet Environmental Restoration
Disposal Facility (ERDF) waste acceptance criteria and disposed at ERDF.

Excavation activities will follow all appropriate construction practices for excavation and transportation
of hazardous materials and will follow as low as reasonably achievable (ALARA) practices for
remediation workers. Dust suppression during RTD activities will be implemented as necessary.

2.2.2.2 Confirmatory Sampling/No Further Action

CS/NFA would be performed at the 56 waste sites listed in Table A-1 for Alternative 2 to identify the
absence/presence of COCs and, if present, verify that concentrations are below outdoor worker and
groundwater protection PRGs. The CS/NFA component of Alternative 2 would include the following
activities:

Preparation of a SAP providing the rationale for the location and number of samples to be collected,
sample collection and laboratory analysis methods including quality assurance (QA)/quality control
(QC) requirements, and data validation/evaluation methods.
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e Collection of soil samples at each waste site with each sample analyzed for COCs. The samples will
be located to provide spatial representativeness across each waste site footprint.

e Laboratory analysis results will be used to confirm that no further action is needed.
e Preparation of closure documents.

Review of confirmatory sampling data from the 56 waste sites may indicate a waste site does not support
an NFA determination. In that case, an alternative course of action will be determined as discussed in
Section 1.4 of the FFS.

2.2.3 Alternative 3: RTD for 39 Waste Sites, ESC with ICs for 6 Waste Sites, and CS/NFA for 56
Waste Sites

Altemative 3 includes the following components:

e ICs for entry restrictions, procedural requirements for access, and waste site information
management.

e RTD at 39 waste sites to address known or potential shallow soil outdoor worker direct contact risk
and/or groundwater protection PRG exceedances

e Placement of sufficient soil cover at six waste sites to achieve a 4.6 m (15 ft) thick direct contact
barrier and application of ICs to restrict intrusion or excavation

e Confirmatory sampling at 56 waste sites to verify that residual COCs, if present, occur at
concentrations less than outdoor worker direct contact and groundwater protection PRGs to inform
the NFA determination

Table 2 provides a summary of the key activities associated with each component of Alternative 3.

Table 2. Description of Components for Alternative 3 — RTD for 39 Waste Sites,
ESC with ICs for 6 Waste Sites, and CS/NFA for 56 Waste Sites

Alternative
Component Description
RTD RTD would be implemented at the 39 waste sites listed for Alternative 3 in Table A-1. Key RTD

activities include:

e Preparation of an RD/RAWP and SAP
¢ RTD to depths up to 4.6 m (15 ft) bgs using field screening methods to guide excavation
boundaries and depths

e Transportation and disposal of contaminated material at ERDF with treatment performed as
necessary to meet ERDF waste acceptance criteria

e Collection of confirmatory grab samples at the excavation boundaries and laboratory analysis
of each sample for COCs

e Use of the laboratory analysis results to evaluate cleanup
e Preparation of closure documents
o Backfill of the excavation using clean fill material, grading, and revegetation

ESC with ICs | ESC would be implemented at the 6 waste sites listed in Table A-1 for Alternative 3. Key ESC
with ICs activities include:

¢ Review of cultural and natural resources
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Table 2. Description of Components for Alternative 3 — RTD for 39 Waste Sites,
ESC with ICs for 6 Waste Sites, and CS/NFA for 56 Waste Sites

Alternative
Component

Description

e Preparation of an RD/RAWP that includes drawings showing horizontal boundaries and
thickness of the ESC and provides specifications for ESC material type, placement,
compaction, and revegetation

e Construction of the ESC in accordance with the drawings and specifications, and a post-
construction survey to verify ESC thickness

e Revision of the Sitewide IC plan to place an excavation restriction IC across the ESC footprint
to prevent intrusion

e Preparation of a construction report(s) to document construction completion
e Visual inspection and maintenance every 5 years

CS/NFA

CS/NFA would be implemented at the 56 waste sites listed in Table A-1 for Alternative 3. Key
CS/NFA activities include:

¢ Review of cultural and natural resources

e Preparation of an RD/RAWP and SAP to present the sampling rationale and approach, and
laboratory analysis requirements

e Collection of confirmatory surface/subsurface soil grab samples from within the waste site
footprint and laboratory analysis of each sample for COCs

e Use of the laboratory analysis results to evaluate cleanup
e Preparation of closure documents

ICs

ICs to be implemented within the 200-IA-1 OU include:

e Excavation permits are required to dig on the Hanford Site to prevent unplanned disturbance or
infiltration as prohibited by CERCLA decision documents

— Land use and real property controls (e.g., proprietary controls including easements and
covenants) ensure that the use of land is in accordance with Hanford Site plans and CERCLA
decision documents

— Warning notices providing visual identification and warning of hazardous or sensitive areas

e  Administrative mechanisms, such as the WIDS database, to maintain and provide access to
information on the location and nature of contamination.

bgs = below ground surface IC = institutional control

COC = contaminant of concern RD/RAWP = remedial design/remedial action work plan

CS/NFA = confirmatory sampling/no further action RTD = removal, treatment (as necessary), and disposal

ERDF = Environmental Restoration Disposal Facility SAP = sampling and analysis plan

ESC = enhanced soil cover

2.2.3.1 Removal, Treatment (as necessary), and Disposal at 39 Waste Sites

RTD would be implemented at the 39 waste sites identified in Table A-1 for Altemative 3 as described
for Alternative 2.

2.2.3.2 Enhanced Soil Cover with Institutional Controls

The ESC component under Alternative 3 would consist of placing a layer of clean soil over six waste
sites. As described below, the ESC will create a 4.6 m (15 ft) thick surface/subsurface barrier to protect
future outdoor workers from direct contact with COCs. An excavation restriction IC would be applied at
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each waste site to protect against inadvertent intrusion into the ESC. Inspection is performed annually and
maintenance of the soil covers is anticipated to be performed every 5 years. The six waste sites where the
ESC would be placed are:

e 207-S Retention Basin. This concrete basin was backfilled to grade with dirt and gravel and is
currently surrounded with concrete marker posts and Underground Radioactive Material Area
signage. The thickness of the existing cover is unknown; therefore, a non-intrusive surface
geophysical survey would be performed across the basin footprint to measure the thickness of cover
material currently present. Based on this information, the volume of material required to achieve a
uniform 4.6 m (15 ft) thick ESC thickness across the 207-S Retention Basin footprint would be
determined. For FFS purposes, it is assumed that the areal extent of the ESC would be 20% greater
than the basin concrete footprint.

e 207-T Retention Basin. This concrete basin was reportedly backfilled with contaminated soil and
capped with a 0.6 m (2 ft) thick layer of clean soil. For FFS purposes, it is assumed that a 4.0 m
(13 ft) thick layer of clean soil will be placed over an area 20% greater than the basin concrete
footprint.

e 216-S-12 Trench. This waste site was backfilled with a 3 m (10 ft) thick layer of clean material.
Therefore, for FFS purposes, the ESC will consist of a 1.5 m (5 ft) thick layer of clean soil placed
across an area 20% greater than the waste site dimensions.

o  UPR-200-W-103. This waste site was backfilled with a 2.1 m (7 ft) thick layer of clean material,
requiring an additional 2.4 m (8 ft) thick layer of clean soil be placed across an area 20% greater than
the UPR footprint.

e UPR-200-W-111. This waste site was backfilled with a 1.2 m (4 ft) thick layer of clean material,
requiring an additional 3.4 m (11 ft) thick layer of clean soil be placed across an area 20% greater
than the UPR footprint.

e UPR-200-W-112. This waste was backfilled with a 1.2 m (4 ft) thick layer of clean material, requiring
an additional 3.4 m (11 ft) thick layer of clean soil be placed across an area 20% greater than the UPR
footprint.

ESC construction will be performed in accordance with the RD/RAWP-approved drawings and
specifications.

Inspection is performed annually and maintenance of each ESC will be performed every 5 years. The
operations and maintenance (O&M) will be performed until radionuclides decay below protective levels
(assumed to be 150 years for the cost estimate).

2.2.3.3 Confirmatory Sampling/No Further Action

CS/NFA would be implemented at the 56 waste sites identified in Table A-1 for Altemnative 3 as
described for Alternative 2.

2.2.4 Alternative 4: RTD for 98 Waste Sites and CS/NFA for 3 Waste Sites

Alternative 4 includes the following components:

e [Cs for entry restrictions, procedural requirements for access, and waste site information
management.
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e RTD at 98 waste sites to address known or presumed shallow soil outdoor worker direct contact risk,
and/or groundwater protection PRG exceedances.

e CS/NFA at 3 waste sites.
Table 3 provides a summary of the key activities associated with each component of Alternative 4.

Table 3. Description of Components for Alternative 4 — RTD for 98 Waste Sites
and CS/NFA for 3 Waste Sites

Alternative
Component Description
RTD RTD would be implemented at the 98 waste sites listed in Table A-1 for Alternative 4. Key RTD
activities include:
e Preparation of an RD/RAWP and SAP
¢ RTD to depths up to 4.6 m (15 ft) bgs using field screening methods to guide excavation
boundaries and depths
o Transportation and disposal of contaminated material at ERDF with treatment performed as
necessary to meet ERDF waste acceptance criteria
e Collection of confirmatory grab samples at the excavation boundaries and laboratory analysis of
each sample for COCs
¢ Use of the laboratory analysis results to evaluate cleanup
e Preparation of closure documents
e Backfill of the excavation using clean fill material, grading, and revegetation
CS/NFA CS/NFA would be implemented at the three waste sites listed in Table A-1 for Alternative 4. Key
CS/NFA activities include:
¢ Review of cultural and natural resources
e Preparation of an RD/RAWP and SAP to present sampling rationale and approach, and
laboratory analysis requirements
¢ Collection of confirmatory surface/subsurface soil grab samples from within the waste site
footprint and laboratory analysis of each sample for COCs
¢ Use of the laboratory analysis results to evaluate cleanup
e Preparation of closure documents
ICs ICs to be implemented within the 200-IA-1 OU include:
e Excavation permits are required to dig on the Hanford Site to prevent unplanned disturbance or
infiltration as prohibited by CERCLA decision documents
— Land use and real property controls (e.g., proprietary controls including easements and
covenants) ensure that the use of land is in accordance with Hanford Site plans and CERCLA
decision documents
— Warning notices providing visual identification and warning of hazardous or sensitive areas
e Administrative mechanisms, such as the WIDS database, to maintain and provide access to
information on the location and nature of contamination
bgs = below ground surface RD/RAWP = remedial design/remedial action work plan
COC = contaminant of concern RTD = removal, treatment (as necessary), and disposal
CS/NFA = confirmatory sampling/no further action SAP = sampling and analysis plan
ERDF = Environmental Restoration Disposal Facility
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2.2.4.1 Removal, Treatment (as necessary), and Disposal at 98 Waste Sites

RTD would be implemented at the 98 waste sites identified in Table A-1 for Altemative 4 as described
for Alternative 2.

2.2.4.2 CS/NFA at 3 Waste Sites

Under Alternative 4, CS/NFA would be implemented at the following three waste sites, one of which was
recommended for NFA in a previous document and two of which were re-classified in the Waste
Information Data System (WIDS) as interim no action:

e UPR-200-E-143 (solid). Based on process knowledge and a 2016 surface radiological survey, this
waste site was previously recommended for NFA in DOE/RL-2016-58, 200-EA-1 Operable Unit
Waste Site RCRA Facility Investigation/Corrective Measures Study and Remedial
Investigation/Feasibility Study Work Plan, Draft A.

e 200-W-73 (dumping area). This waste site is currently an area covered with gravel and posted as an
Underground Radioactive Material Area. Originally, it had been surrounded with light post and chain
and posted as a Contamination Area. The contaminated material was removed in June 2000. The site
was evaluated and reclassified in WIDS as Interim No Action in 2004 (WIDS General Summary
Report for 200-W-73).

e  UPR-200-W-165 (solid). The waste site is no longer marked or posted. The area was interim
stabilized from 1992 through 1995. The site was evaluated and reclassified in WIDS as Interim No
Action in 2014 (WIDS General Summary Report for UPR-200-W-165).

These three sites are identified for CS/NFA in Alternatives 2, 3, and 4 to verify that residual COCs, if
present, occur at concentrations less than outdoor worker direct contact and groundwater protection PRGs
and to confirm no further action is needed.

2.2.5 Remedial Action Timeframes

The remedial action altemative components achieve PRGs at the individual waste sites over a range of
timeframes. The time to achieve PRGs for the RTD and ESC components is within 5 years of RD/RAWP
approval. The time to achieve PRGs for the CS/NFA component is within 5 years of RD/RAWP
approval.

3 Methodology

Development of the cost inputs for the 200-IA-1 OU altematives requires simple calculations performed
in Microsoft Excel® spreadsheets. Due to the basic nature of these calculations, development of a detailed
methodology for each calculation was not conducted. Chapter 4 provides the key inputs and assumptions
that support each calculation, and Chapter 6 summarizes the spreadsheet calculations.

4 Assumptions and Input

This chapter describes the overall assumptions applicable to the 200-IA-1 OU remedial altematives.
The information used in the following sections and accompanying tables was obtained from Chapter 3 of
the 200-IA-1 OU FFS (DOE/RL-2020-51).

® Microsoft and Excel are registered trademarks of Microsoft Corporation in the United States and other countries.
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Assumptions and input for the waste sites include the following:

Table 4. Summarizes where specific waste site information can be found in this ECF and the

approach used in calculating quantity inputs to the c

ost estimate.

Table A-1. Describes each waste site carried forward into the FFS and the remedial action

technologies that are employed to address the waste

site under Alternatives 2 to 4.

Table B-1. Provides information on the aerial extent and depth of contamination used to estimate the
volume of contaminated material to be excavated under Altematives 2 through 4 that employ RTD
and the volume of clean material needed to implement the ESC under Alternative 3.

Table 4. Waste Site Quantity Inputs and Assumptions

Input Parameter

Reference Source / Or General Equation

Alternatives 2 Through 4 with RT

D — Excavation Information

Area of contamination

Appendix B, Table B-1

Depth of excavation

Thickness of clean overburden

Length

Width

Access ramp

Construction notes

Engineering judgment

Total volume of excavation = waste material + overburden

Calculated by Estimator

Total volume of contaminated material (calculated as
[depth to bottom of contamination — depth to top of
contamination] x waste site area -~ 27 ft3 / yd®)

Expected safety level

Standard

Alternative 3 with ESC — Soil Cover Information

Area of contamination/waste site surface area

Appendix B, Table B-1

Area of soil cover

Thickness of clean overburden

Length

Width

Construction notes

RD/RAWP

Total volume of soil cover

Calculated by Estimator

Standard

Expected safety level

ESC = enhanced soil cover RTD = removal, treatment (as necessary), and
RD/RAWP = remedial design/remedial action work plan disposal

10
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5 Software Applications

Microsoft Excel 2013 was used to perform the calculations.

6 Calculation

This chapter provides sample calculations for various cost estimate quantity inputs associated with each
remedial altemative for the 200-IA-1 OU waste sites.

6.1 Alternatives 2, 3, and 4 Common Elements

Costs associated with Alternatives 2, 3, and 4 include design, construction, O&M, project management,
and oversight.

e Remedial design costs, including preparation of design drawings and specifications, construction bid
documents, the RD/RAWP and SAP, and interim remedial action report, are calculated as a
percentage of the alternative’s total capital cost.

e Remedial altemative construction costs, including construction management, capital equipment,
general and administrative costs, and construction subcontract costs and fees, are calculated based on
quantities obtained from the remedial action alternative descriptions presented in Section 2.

e The duration of O&M and the industrial land use ICs are capped at 150 years for the cost estimates
because the difference in the present value cost of a 150 year long IC compared to an IC with a
duration greater than 150 years is less than 1%.

e Project management costs are calculated as a percentage of the alternative’s total capital cost.

e Oversight costs and preparation of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) 5-year reviews continue until RAOs are achieved.

The detailed analysis of cost is based on a comparison of the estimated present worth for each alternative.
Actual costs will depend on the final scope and design of the selected remedy, implementation schedule,
competitive market conditions, and other variables. However, these factors are equally applicable to all
alternatives and are not expected to affect relative cost differences between individual alternatives.

Lifecycle costs are presented as net present values. The net present value cost estimating method
establishes a common baseline for evaluating costs that occur during different periods, thus allowing for
direct cost comparisons between different alternatives. The net present value cost represents the dollars
that would need to be set aside today, at the defined interest rate, to ensure that funds would be available
in the future, as needed, to implement the remedial action alternative. The cost estimates are based on
specific response action scenarios and assumptions. Sensitivity analyses were not performed to quantify
the potential effect of changing key parametric assumptions.

Net present value costs were estimated using the real discount rate published in Appendix C, “Discount
Rates for Cost-Effectiveness, Lease Purchase, and Related Analyses,” of OMB Circular No. A-94,
“Guidelines and Discount Rates for Benefit-Cost Analysis of Federal Programs.”

The cost estimates were prepared in accordance with EPA 540-R-00-002, A Guide to Developing and
Documenting Cost Estimates During the Feasibility Study, along with DOE G 430.1-1, Cost Estimating
Guide. The cost estimates are for comparison purposes and were prepared to meet the -30/+50% range of
accuracy recommended in EPA/540/G-89/004, Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA. Cost estimate details, uncertainties, and supporting information are

11
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included in ECE-21-HANFORDO00004, Environmental Cost Estimate for the 200-14-1 Focused
Feasibility Study.

In addition to costs associated with specific alternatives, programmatic and sitewide costs are associated
with ICs and CERCLA 5-year reviews. The estimated costs for providing the sitewide or programmatic
ICs, including site access, personnel badging, real estate and deeds, warning signs at access points,
maintaining a current sitewide IC plan, and controls for excavating and drilling, are also provided.

6.2 Alternatives 2, 3, and 4 Specific Components

The primary calculations for the specific components of remedial Alternatives 2, 3, and 4 include
quantities for the following:

e RTD
e CS/NFA
e ESC with ICs

6.2.1 Institutional Controls

The IC costs for six 200-IA-1 OU individual waste sites were included for ESC as part of Alternative 3.
The cost estimate details are included in ECE-21-HANFORDO00004.

6.2.2 Removal, Treatment (as Necessary), and Disposal

The quantities for RTD related activities (e.g., excavation, sampling and analysis, ERDF disposal, and
backfill) are all based on the volume of contaminated soil and noncontaminated soil expressed in units of
cubic meters (m®). The contaminated soil quantities are based on the waste site specific area of
contamination and depth of excavation shown in Table B-1 with the noncontaminated soil quantities
determined separately by the Cost Estimator. The contaminated soil quantity for each waste site is
calculated using the following equation:

Contaminated Soil Volume (m’) = Area of Contamination (m?) * Contamination Interval (m)

The Contamination Interval is the depth range of contamination and is calculated as the maximum
contamination depth (4.6 m [15 ft] bgs) minus the top of the contamination depth.

The contaminated soil volumes for the waste sites where RTD is being implemented under Alternatives 2
through 4 are provided in Table B-1. A rough order of magnitude cost to excavate and remove the
contaminants at the waste sites with direct contact risk for radionuclide contamination was calculated by
the Cost Estimator.

6.2.3 Confirmatory Sampling/No Further Action

Analytical costs are based on historical costs per excavated cubic meters of soil or area of excavation.

6.2.4 Enhanced Soil Cover

The ESC is 4.6 m (15 ft) thick, placed on the ground surface over the waste site. The soil volume for the
ESC for each waste site is calculated using the following equation:

Enhanced Soil Cover Volume (m?) = Area of Contamination (m?) * Thickness of Soil Cover (m)

The soil cover volumes for the waste sites where ESC with ICs is being implemented under Alternative 3
are provided in Table B-1. A rough order of magnitude cost to construct the soil covers at waste sites to
create a direct contact barrier was calculated by the Cost Estimator. ESCs will require O&M.

12
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7 Results

The cost inputs, assumptions, and calculations presented in the previous sections were used to develop
cost estimate quantity inputs for each alternative to be used by the cost estimator. The cost estimates are
provided in ECE-21-HANFORDO00004.
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Table A-1. Remedial Alternative Components Identified for 200-IA-1 OU Waste Sites

Conceptual Site Waste Site Applicable Remedial Actior.l Cl?mponent
Model (bold = representative for Each Alternative
WIDS Site Type SubGroup? waste site) 1 2 3 4

Burn Pit la 200-E BP No RTD
Contaminant la 200-W-54 Action RTD
Migration 200-W-241 RTD
200-E-109 RTD
200-E-287 RTD
UPR-200-E-64 RTD

Crib 1b 216-A-38-1 (crib not CS/NFA RTD

used)

216-A-41 CS/NFA RTD
Depression/Pit la 200-E-142 RTD
Ditch la 216-A-34 RTD
Dumping Area la 200-W-92 RTD
200-E-292 RTD
200-W-6 RTD
200-W-55 RTD
200-W-243 RTD

1b 200-E-13 CS/NFA RTD

200-E-27 CS/NFA RTD

200-E-297 CS/NFA RTD

200-W-11 CS/NFA RTD

200-W-12 CS/NFA RTD

600-70 CS/NFA RTD
Foundation la 200-E-293 RTD
200-E-321 RTD
200-W-104 RTD
French Drain la 200-E-25 RTD

1b 216-Z-13 CS/NFA RTD

216-Z-14 CS/NFA RTD

216-Z-15 CS/NFA RTD

A-1
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Table A-1. Remedial Alternative Components Identified for 200-IA-1 OU Waste Sites

Conceptual Site Waste Site Applicablfe()?g::ﬂ izll:::;iao:ilvgl? mponent
Model (bold = representative
WIDS Site Type SubGroup? waste site) 1 2 3 4
Mud Pit 1b 200-W-1 CS/NFA RTD
Process Sewer la 200-E-209-PL RTD
Radioactive 1b 200-W-216-PL CS/NFA RTD
Process Sewer 1b 200-E-276-PL CS/NFA RTD
Pond 1b 200-W-237 CS/NFA RTD
Product Piping 1b 200-W-82 CS/NFA RTD
Pump Station la 200-W-21 RTD
Retention Basin la 207-T RTD ESC RTD
with ICs
207-S RTD ESC RTD
with ICs
la 207-U RTD
Retention Basin 1b 207-A-NORTH CS/NFA RTD
1b 207-A-SOUTH CS/NFA RTD
Septic Tank 1b 200-W-51 CS/NFA RTD
200-W-231 CS/NFA RTD
2607-E3 CS/NFA RTD
2607-E5 CS/NFA RTD
2607-E6 CS/NFA RTD
2607-E7A CS/NFA RTD
2607-E7B CS/NFA RTD
2607-E9 CS/NFA RTD
2607-EA CS/NFA RTD
2607-EF CS/NFA RTD
2607-W3 CS/NFA RTD
2607-W4 CS/NFA RTD
2607-W8 CS/NFA RTD
2607-Z1 CS/NFA RTD
2607-Z CS/NFA RTD

A-2
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Table A-1. Remedial Alternative Components Identified for 200-IA-1 OU Waste Sites

Applicable Remedial Action Component

Conceptual Site Waste Site for Each Alternative®
Model (bold = representative
WIDS Site Type SubGroup? waste site) 1 2 3 4
Spoil Pile 1b 200-W-2 CS/NFA RTD
200-W-80 CS/NFA RTD
Storage la 200-E-43 RTD
Trench la 216-S-12 RTD ESC RTD
(operated for 1 month) with ICs
1b 216-T-9 CS/NFA RTD
216-T-10 CS/NFA RTD
216-T-11 CS/NFA RTD
UPR-liquid la 200-E-26, RTD
UPR-200-W-76 RTD
UPR-200-W-103 RTD ESC RTD
with ICs
1b UPR-200-E-43 CS/NFA RTD
200-W-14 CS/NFA RTD
200-W-87 CS/NFA RTD
UPR-solid la 200-E-115 RTD
UPR-200-W-99 RTD
200-E-53 RTD
200-E-117 RTD
200-E-123 RTD
200-E-125 RTD
200-E-129 RTD
200-E-130 RTD
200-E-139 RTD

A-3
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Table A-1. Remedial Alternative Components Identified for 200-IA-1 OU Waste Sites

Applicable Remedial Action Component

Conceptual Site Waste Site for Each Alternative®
Model (bold = representative
WIDS Site Type SubGroup? waste site) 1 2 3 4
UPR-solid la 200-W-67 RTD
200-W-85 RTD
200-W-106 RTD
UPR-200-E-50 RTD
UPR-200-W-23 RTD
UPR-200-W-116 RTD
UPR-200-W-166 RTD
UPR-200-W-111 RTD ESC RTD
with ICs
UPR-200-W-112 RTD ESC RTD
with ICs
UPR-solid 1b 200-W-53 CS/NFA RTD
UPR-200-E-89 CS/NFA RTD
200-E-121 CS/NFA RTD
200-W-63 CS/NFA RTD
200-W-77 CS/NFA RTD
200-W-83 CS/NFA RTD
200-W-86 CS/NFA RTD
UPR-200-W-4 CS/NFA RTD
UPR-200-W-55 CS/NFA RTD
UPR-200-W-63 CS/NFA RTD
200-W-13 CS/NFA RTD
UPR-200-E-99 CS/NFA RTD
UPR-200-E-143 CS/NFA
200-W-73 CS/NFA
UPR-200-W-165 CS/NFA
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Table A-1. Remedial Alternative Components Identified for 200-I1A-1 OU Waste Sites

. . Applicable Remedial Action Component
Conceptual Site Waste Site for Each Alternative®
Model (bold = representative
WIDS Site Type SubGroup? waste site) 1 2 3 4
Total No Action 101 0 0 0
Total RTD 0 45 39 98
Total CS/NFA 0 56 56 3
Total ESC with ICs 0 0 6 0
Total Sites 101 101 101 101

a. CSM 1la = shallow, bias for RTD. CSM 1b = shallow, bias for CS/NFA.

b. Alternative 1: No Action; Alternative 2: RTD and CS/NFA; Alternative 3: RTD, ESC with ICs, and CS/NFA; Alternative 4:

RTD and CS/NFA

CS = confirmatory sampling

CSM = conceptual site model

ESC = enhanced soil cover

IC = institutional control

NFA = no further action

RTD = removal, treatment (as necessary), and disposal
WIDS = Waste Information Data System

A-5
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Appendix B

200-1A-1 Operable Unit Waste Site Information
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Table B-1. 200-IA-1 Operable Unit Waste Site Information for Remedial Alternative Components Removal, Treatment (as necessary), and Disposal and Enhanced Soil Cover
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Waste Site
Footprint at
Depth Depth of Area at
(pre-excavation Fill to Ground
Yy surface Excavation Soil Achieve Footprint at Surface to ) & &
= dimensions Excavation Thickness of Access Waste Site Excavation Volume 15 ft Ground Surface Achieve % % %
E:JJ projected to Area at | Excavation Clean Ramp Footprint at Area at (including volume Thick to Achieve 15 ft | 15 ft thick | Enhanced Soil E E E
= depth) Depth Depth Overburden® | Needed?* Surface? Surface for access ramp®) ESC! thick ESC?® ESC Cover Volume" 2 2 2
Z = = =
% Waste Site Waste Site Type | Width | Length Width | Length Width | Length Q < T
O Name (WIDS) (ft) (ft) (ft}) (ft) (ft) (Y/N) (ft) (ft) (ft)) (yd®) (m%) (ft) (ft) (ft) (f) wd®) | m) < < <
la |200-E BP Burn Pit 201 394 79,194 15 3 Y 291 484 140,844 | 62,120 | 47,492 12 273 466 127,218 | 45869 | 35,068 | RTD RTD RTD
la |200-E-109 E/I‘;g:ﬁﬁamn 967 1,167 | 1,128,489 15 3 Y 1,057 | 1257 | 1,328,649 | 683,540 | 522,584 12 1,039 | 1239 | 1287321 | 536,847 |410433| RTD RTD RTD
la [200-E-115 Unplanned Release | 33 40 1,320 15 3 Y 123 130 15,990 5810 4,442 12 105 112 11,760 2,907 | 2,222 RTD RTD RTD
la [200-E-117 Unplanned Release | 20 10 200 15 3 Y 110 100 11,000 4,110 3,142 12 92 82 7,544 1,721 | 1316 RTD RTD RTD
b |200-E-121 Unplanned Release | 80 500 40,000 15 3 N 170 590 100,300 | 38,970 | 29,794 12 152 572 86,944 28210 | 21,567 | CS/NFA | CS/NFA | RTD
la |200-E-123 Unplanned Release 15 23 345 15 3 N 105 113 11,865 3,390 2,592 12 87 95 8,265 1,913 | 1,463 RTD RTD RTD
la [200-E-125 Unplanned Release 15 22 330 15 3 Y 105 112 11,760 4,360 3,333 12 87 94 8,178 1,891 | 1446 RTD RTD RTD
la [200-E-129 Unplanned Release 8 15 120 15 3 N 98 105 10,290 2,890 2,209 12 80 87 6,960 1,573 | 1,203 RTD RTD RTD
b |200-E-13 Dumping Area 390 434 169,260 15 3 N 480 524 251,520 | 116,880 | 89,358 12 462 506 233,772 | 89,563 | 68,473 | CS/NFA | CS/NFA | RTD
la |200-E-130 Unplanned Release 10 65 650 15 3 Y 100 155 15,500 5,490 4,197 12 82 137 11,234 2,641 | 2,019 RTD RTD RTD
la |200-E-139 Unplanned Release | 100 850 85,000 15 3 Y 190 940 178,600 | 74220 | 56,743 12 172 922 158,584 | 54,130 | 41,384 | RTD RTD RTD
la |200-E-142 Depression/Pit 3.27 3.27 11 15 3 Y 93 93 8,699 3,420 2,615 12 75 75 5,665 1,261 964 RTD RTD RTD
(nonspecific)

la [200-E-209-PL | Process Sewer 1 50 50 15 3 Y 91 140 12,740 4,500 3,440 12 73 122 8,906 1,990 | 1,521 RTD RTD RTD
la |200-E-25 French Drain 2 20 40 15 3 Y 92 110 10,120 3,820 2,920 12 74 92 6,808 1,522 | 1,164 RTD RTD RTD
la |200-E-26 Unplanned Release | 30 120 3,600 15 3 N 120 210 25,200 8,000 6,116 12 102 192 19,584 5152 | 3,939 RTD RTD RTD
b |200-E-27 Dumping Area 21 31 651 15 3 N 111 121 13,431 3,910 2,989 12 93 103 9,579 2273 | 1,738 | CS/NFA | CS/NFA | RTD
b |200-E-276-PL g:gga“we Process | 17 17 1 0 Y 7 23 161 500 382 15 91 107 9,737 2,709 | 2,071 | CS/NFA | CS/NFA | RTD
la |200-E-287 E/I‘;g:ﬁﬁamn 60 500 30,000 15 3 N 150 590 88,500 32,920 | 25,168 12 132 572 75,504 23,445 | 17,924 | RTD RTD RTD
la |200-E-292 Dumping Area 30 130 3,900 15 3 N 120 220 26,400 8,420 6,437 12 102 202 20,604 5445 | 4,163 RTD RTD RTD
la |200-E-293 Foundation 34 53 1,802 15 3 N 124 143 17,732 5,430 4,151 12 106 125 13,250 3345 | 2,557 RTD RTD RTD
b |200-E-297 Dumping Area 120 120 14,400 15 3 N 210 210 44,100 16,250 | 12,424 12 192 192 36,864 11,392 | 8,709 | CS/NFA | CS/NFA | RTD
la |200-E-43 Storage 164 215 35,260 15 3 Y 254 305 77,470 32,310 | 24,702 12 236 287 67,732 22,887 | 17,498 | RTD RTD RTD
la |200-E-53 Unplanned Release | 150 170 25,500 15 3 Y 240 260 62,400 25,420 | 19,434 12 222 242 53,724 17,605 | 13,459 | RTD RTD RTD
1b |207-A-NORTH | Retention Basin 90 130 11,700 0 0 N 90 130 11,700 0 0 15 180 220 39,600 14,250 | 10,894 | CS/NFA | CS/NFA | RTD
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Waste Site
Footprint at
Depth Depth of Area at
(pre-excavation Fill to Ground

Y surface Excavation Soil Achieve Footprint at Surface to ) ) )

= dimensions Excavation Thickness of Access Waste Site Excavation Volume 15 ft Ground Surface Achieve ° ° °

E:n projected to Area at | Excavation Clean Ramp Footprint at Area at (including volume Thick to Achieve 15 ft | 15 ft thick | Enhanced Soil E E E
é depth) Depth Depth Overburden® | Needed?® Surface? Surface for access ramp®) ESC! thick ESC?® ESC Cover Volume" é é é
% Waste Site Waste Site Type | Width | Length Width | Length Width | Length < < ;
& Name (WIDS) (ft) (ft) (ft) (ft) (ft) (Y/N) (ft) (ft) (ft) (yd) (m?) (ft) (ft) (ft) (ft}) yd) | @) < < <
1b |207-A-SOUTH Retention Basin 90 130 11,700 0 0 N 90 130 11,700 0 0 15 180 220 39,600 14,250 | 10,894 | CS/NFA | CS/NFA RTD
la |216-A-34 Ditch 30 280 8,400 15 3 Y 120 370 44,400 15,670 11,980 12 102 352 35,904 9,845 7,527 RTD RTD RTD
1b |216-A-38-1 Crib 15 520 7,800 15 3 N 105 610 64,050 19,960 15,260 12 87 592 51,504 13,179 | 10,076 | CS/NFA | CS/NFA RTD
1b |216-A-41 Crib 21 21 441 1 0 N 27 27 729 20 15 15 111 111 12,321 3,545 2,710 CS/NFA | CS/NFA RTD
1b |2607-E3 Septic Tank 7 17 119 0 0 N 7 17 119 0 0 15 97 107 10,379 2,916 2,229 CS/NFA | CS/NFA RTD
1b |2607-E5 Septic Tank 7 17 119 0 0 N 7 17 119 0 0 15 97 107 10,379 2,916 2,229 CS/NFA | CS/NFA RTD
1b |2607-E6 Septic Tank 10 28 280 0 0 N 10 28 280 0 0 15 100 118 11,800 3,356 2,566 CS/NFA | CS/NFA RTD
1b |2607-E7A Septic Tank 5 9 45 0 0 N 5 9 45 0 0 15 95 99 9,405 2,625 2,007 CS/NFA | CS/NFA RTD
1b |2607-E7B Septic Tank 6 9 54 0 0 N 6 9 54 0 0 15 96 99 9,504 2,655 2,030 CS/NFA | CS/NFA RTD
1b |2607-E9 Septic Tank 40 40 1,600 0 0 N 40 40 1,600 0 0 15 130 130 16,900 5,139 3,929 CS/NFA | CS/NFA RTD
1b |2607-EA Septic Tank 10 7 70 0 0 N 10 7 70 0 0 15 100 97 9,700 2,714 2,075 CS/NFA | CS/NFA RTD
1b |2607-EF Septic Tank 11 7 77 0 0 N 11 7 77 0 0 15 101 97 9,797 2,743 2,097 CS/NFA | CS/NFA RTD
1b | UPR-200-E-143 | Unplanned Release 224 224 49,997 0 0 N 224 224 49,997 0 0 15 314 314 98,345 41,206 | 31,503 | CS/NFA | CS/NFA | CS/NFA
1b | UPR-200-E-43 Unplanned Release 3.28 3.28 11 0 0 N 3.28 3.28 11 0 0 15 93 93 8,701 2,420 1,850 CS/NFA | CS/NFA RTD
la | UPR-200-E-50 Unplanned Release 75 450 33,750 15 3 N 165 540 89,100 34,130 26,093 12 147 522 76,734 24,552 | 18,771 RTD RTD RTD
la | UPR-200-E-64 &?‘gﬁ;‘ﬁﬁaﬁon 295 295 87,025 15 3 N 385 385 148225 | 65,350 | 49,962 12 367 367 134,689 | 49270 | 37,668 | RTD RTD RTD
1b | UPR-200-E-89 Unplanned Release 217 217 47,089 15 3 N 307 307 94,249 39,260 30,015 12 289 289 83,521 29,024 | 22,190 | CS/NFA | CS/NFA RTD
1b | UPR-200-E-99 Unplanned Release 3.28 3.28 11 0 0 N 3.28 3.28 10.8 0 0 15 93 93 8,701 2,420 1,850 CS/NFA | CS/NFA RTD
1b |200-W-1 Mud Pit 66 76 5,016 15 3 Y 156 166 25,896 9,590 7,332 12 138 148 20,424 5,653 4,322 CS/NFA | CS/NFA RTD
la |200-W-106 Unplanned Release 53 67 3,551 15 3 Y 143 157 22,451 8,220 6,284 12 125 139 17,375 4,650 3,555 RTD RTD RTD
1b |200-W-11 Dumping Area 456 405 184,680 15 3 N 546 495 270,270 126,380 96,621 12 528 477 251,856 97,008 | 74,165 | CS/NFA | CS/NFA RTD
1b |200-W-12 Dumping Area 6 12 72 15 3 Y 96 102 9,792 3,740 2,859 12 78 84 6,552 1,472 1,125 CS/NFA | CS/NFA RTD
1b |200-W-13 Unplanned Release 230 443 101,890 15 3 N 320 533 170,560 75,680 57,859 12 302 515 155,530 57,204 | 43,734 | CS/NFA | CS/NFA RTD
1b |200-W-14 Unplanned Release 36 118 4,248 15 3 N 126 208 26,208 8,460 6,468 12 108 190 20,520 5,504 4,208 CS/NFA | CS/NFA RTD
1b |200-W-2 Spoils Pile/Berm 50 10 500 15 3 N 140 100 14,000 4,030 3,081 12 122 82 10,004 2,334 1,784 CS/NFA | CS/NFA RTD
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Waste Site
Footprint at
Depth Depth of Area at
(pre-excavation Fill to Ground

Y surface Excavation Soil Achieve Footprint at Surface to ) ) )
= dimensions Excavation Thickness of Access Waste Site Excavation Volume 15 ft Ground Surface Achieve ° ° °
E:n projected to Area at | Excavation Clean Ramp Footprint at Area at (including volume Thick to Achieve 15 ft | 15 ft thick | Enhanced Soil E E E
é depth) Depth Depth Overburden® | Needed?® Surface? Surface for access ramp®) ESC! thick ESC?® ESC Cover Volume" é é é
% Waste Site Waste Site Type | Width | Length Width | Length Width | Length < < ;
O Name (WIDS) (ft) (ft) (ft}) (ft) (ft) (Y/N) (ft) (ft) (ft}) (yd®) (m®) (ft) (ft) (ft) (ft) yd) | m) < < <
la |200-W-21 Pump Station 26 86 2,236 15 3 Y 116 176 20,416 7,290 5,573 12 98 158 15,484 3,938 3,011 RTD ESC RTD
1b |200-W-216-PL g:gt;acme Process | 9 9 15 3 Y 91 99 9,009 3,510 | 2,683 12 73 81 5913 1,316 | 1,006 | CS/NFA | CS/NFA | RTD
1b |200-W-51 Septic Tank 3.14 3.14 10 0 0 N 3.14 3.14 9.8 0 0 15 93 93.14 8,675 2,412 1,844 CS/NFA | CS/NFA RTD
1b |200-W-53 Unplanned Release 394 394 155,236 15 3 484 484 234,256 108,190 82,714 12 466 466 217,156 82,754 | 63,268 | CS/NFA | CS/NFA RTD
la |200-W-54 &?g:ﬁﬁaﬁon 984 738 726,192 15 3 N 1,074 828 889,272 | 448,740 | 343,073 12 1,056 810 855,360 | 351,456 |268,697| RTD RTD RTD
la |200-W-6 Dumping Area 40 74 2,960 15 3 Y 130 164 21,320 7,740 5,917 12 112 146 16,352 4,292 3,281 RTD RTD RTD
1b |200-W-63 Unplanned Release 45 140 6,300 15 3 N 135 230 31,050 10,380 7,936 12 117 212 24,804 6,912 5,284 CS/NFA | CS/NFA RTD
la |200-W-67 Unplanned Release 59 328 19,352 15 3 Y 149 418 62,282 23,680 18,104 12 131 400 52,400 15,945 | 12,190 RTD RTD RTD
1b |200-W-77 Unplanned Release 15 8 120 1 0 N 21 14 294 10 8 15 105 98 10,290 2,892 2,211 CS/NFA | CS/NFA RTD
1b |200-W-80 Spoils Pile/Berm 10 27 270 15 3 N 100 117 11,700 3,330 2,546 12 82 99 8,118 1,864 1,425 CS/NFA | CS/NFA RTD
1b |200-W-82 Product Piping 16 35 560 15 3 Y 106 125 13,250 4,840 3,700 12 88 107 9,416 2,217 1,695 CS/NFA | CS/NFA RTD
1b |200-W-83 Unplanned Release 25 60 1,500 15 3 N 115 150 17,250 5,210 3,983 12 97 132 12,804 3,179 2,430 CS/NFA | CS/NFA RTD
la |200-W-85 Unplanned Release 20 20 400 15 3 N 110 110 12,100 3,470 2,653 12 92 92 8,464 1,970 1,506 RTD RTD RTD
1b |200-W-86 Unplanned Release 10 10 100 15 3 Y 100 100 10,000 3,810 2,913 12 82 82 6,724 1,516 1,159 CS/NFA | CS/NFA RTD
la |200-W-92 Dumping Area 30 80 2,400 15 3 Y 120 170 20,400 7,330 5,604 12 102 152 15,504 3,979 3,042 RTD RTD RTD
1b |200-W-231 Septic Tank 24 50 1,200 0 0 N 24 50 1,200 0 0 15 114 140 15,960 4,767 3,644 CS/NFA | CS/NFA RTD
la |207-S Retention Basin 130 130 16,900 15 3 Y 220 220 48,400 19,140 14,633 12 202 202 40,804 12,823 9,804 RTD ESC RTD
la [207-T Retention Basin 123 246 30,258 15 3 Y 213 336 71,568 29,290 22,393 12 195 318 62,010 20,504 | 15,676 RTD ESC RTD
la |207-U Retention Basin 123 246 30,258 15 3 Y 213 336 71,568 29,290 22,393 12 195 318 62,010 20,504 | 15,676 RTD RTD RTD
la |216-S-12 Trench 20 90 1,800 15 3 Y 110 180 19,800 7,000 5,352 12 92 162 14,904 3,712 2,838 RTD ESC RTD
1b |216-T-10 Trench 10 50 500 0 0 N 10 50 500 0 0 15 100 140 14,000 4,028 3,080 CS/NFA | CS/NFA RTD
1b |216-T-11 Trench 10 50 500 0 0 N 10 50 500 0 0 15 100 140 14,000 4,028 3,080 CS/NFA | CS/NFA RTD
1b |216-T-9 Trench 10 50 500 0 0 N 10 50 500 0 0 15 100 140 14,000 4,028 3,080 CS/NFA | CS/NFA RTD
1b |216-Z-13 French Drain 3 3 9 15 0 N 93 93 8,649 2,410 1,843 15 93 93 8,649 2,405 1,839 CS/NFA | CS/NFA RTD
1b |216-Z-14 French Drain 3 3 9 15 0 N 93 93 8,649 2,410 1,843 15 93 93 8,649 2,405 1,839 CS/NFA | CS/NFA RTD
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Waste Site
Footprint at
Depth Depth of Area at
(pre-excavation Fill to Ground

Y surface Excavation Soil Achieve Footprint at Surface to ) ) )
= dimensions Excavation Thickness of Access Waste Site Excavation Volume 15 ft Ground Surface Achieve ° 2 °
E:JJ projected to Area at | Excavation Clean Ramp Footprint at Area at (including volume Thick to Achieve 15 ft | 15 ft thick | Enhanced Soil E E E
E depth) Depth Depth Overburden® | Needed?® Surface? Surface for access ramp®) ESC! thick ESC?® ESC Cover Volume" 5 é 5
% Waste Site Waste Site Type | Width | Length Width | Length Width | Length < < ;
Q Name (WIDS) (ft) (ft) (ft?) (ft) (ft) (Y/N) (ft) (ft) (ft?) (yd®) (m?) (ft) (ft) (ft) (ft?) (yd®) (m?) < < <
1b |216-Z-15 French Drain 3 3 9 15 0 N 93 93 8,649 2,410 1,843 15 93 93 8,649 2,405 1,839 | CS/NFA | CS/NFA RTD
1b |2607-W3 Septic Tank 9 21 189 0 0 N 9 21 189 0 0 15 99 111 10,989 3,105 2,374 | CS/NFA | CS/NFA RTD
1b |2607-W4 Septic Tank 2 43 9 0 0 N 2 43 9 0 0 15 92 94 8,676 2,412 1,844 CS/NFA | CS/NFA RTD
1b |2607-W8 Septic Tank 6 20 120 0 0 N 6 20 120 0 0 15 96 110 10,560 2,967 2,268 CS/NFA | CS/NFA RTD
1b |2607-Z Septic Tank 11 36 396 0 0 N 11 36 396 0 0 15 101 126 12,726 3,645 2,787 CS/NFA | CS/NFA RTD
1b |2607-Z1 Septic Tank 3.5 7.5 26 0 0 N 3.5 7.5 26.25 0 0 15 93.5 97.5 9,116.25 2,540 1,942 | CS/NFA | CS/NFA RTD
1b | 600-70 Dumping Area 919 1,394 1,281,086 15 3 N 1,009 1,484 1,497,356 | 771,790 | 590,054 12 991 1,466 1,452,806 | 607,532 |464,474| CS/NFA | CS/NFA RTD
la | UPR-200-W-103 | Unplanned Release 6 25 150 15 3 Y 96 115 11,040 4,110 3,142 12 78 97 7,566 1,715 1,311 RTD ESC RTD
la |UPR-200-W-111 |Unplanned Release 15 40 600 15 3 Y 105 130 13,650 4,960 3,792 12 87 112 9,744 2,299 1,758 RTD ESC RTD
la | UPR-200-W-112 | Unplanned Release 15 40 600 15 3 Y 105 130 13,650 4,960 3,792 12 87 112 9,744 2,299 1,758 RTD ESC RTD
la | UPR-200-W-116 | Unplanned Release 118 217 25,606 15 3 N 208 307 63,856 24,850 18,998 12 190 289 54,910 17,892 | 13,679 RTD RTD RTD
1b | UPR-200-W-165 | Unplanned Release 377 377 142,355 1 0 N 383 383 146,918.89 | 5,360 4,098 15 467 467 218,369 100,201 | 76,606 | CS/NFA | CS/NFA | CS/NFA
la | UPR-200-W-166 | Unplanned Release 75 285 21,375 15 3 N 165 375 61,875 23,130 17,683 12 147 357 52,479 16,412 | 12,547 RTD RTD RTD
la |UPR-200-W-23 | Unplanned Release 17.4 17.4 303 15 3 Y 107 107 11,535 4,290 3,280 12 89 89 7,992 1,843 1,409 RTD RTD RTD
1b | UPR-200-W-4 Unplanned Release 3.28 3.28 11 15 3 N 93 93 8,701 2,420 1,850 12 75 75 5,667 1,262 965 CS/NFA | CS/NFA RTD
1b | UPR-200-W-55 | Unplanned Release 3.28 3.28 11 15 3 N 93 93 8,701 2,420 1,850 12 75 75 5,667 1,262 965 CS/NFA | CS/NFA RTD
1b | UPR-200-W-63 | Unplanned Release 7 1,175 8,225 15 3 N 97 1,265 122,705 36,370 27,806 12 79 1,247 98,513 23,720 | 18,135 | CS/NFA | CS/NFA RTD
la | UPR-200-W-76 | Unplanned Release 150 300 45,000 15 3 N 240 390 93,600 38,500 29,434 12 222 372 82,584 28,352 | 21,676 RTD RTD RTD
la | UPR-200-W-99 | Unplanned Release 144 750 108,000 15 3 N 234 840 196,560 84,600 64,679 12 216 822 17,7552 63,456 | 48,514 RTD RTD RTD
1b |200-W-87 UPR-solid 30 120 3,600 30 120 3,600 0 0 15 120 210 25,200 8,000 6,116 CS/NFA | CS/NFA RTD
la |200-E-321 Foundation 35 75 2,625 35 75 2,625 0 0 15 125 165 20,625 6,458 4,937 RTD RTD RTD
la |200-W-55 Dumping Area 80 375 30,000 15 3 170 465 79,050 30,290 23,157 12 152 447 67,944 21,765 | 16,640 RTD RTD RTD
1b |200-W-73 UPR-solid 25 15 375 25 15 375 0 0 15 115 105 12,075 3,458 2,644 | CS/NFA | CS/NFA | CS/NFA
la |200-W-104 Foundation 63 70 4,410 63 70 4,410 0 0 15 153 160 24,480 8,025 6,135 RTD RTD RTD
1b |200-W-237 Effluent Pond 40 40 1,600 15 130 130 16,900 5,140 3,930 15 130 130 16,900 5,139 3,929 CS/NFA | CS/NFA RTD
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Waste Site
Footprint at
Depth Depth of Area at
(pre-excavation Fill to Ground
Yy surface Excavation Soil Achieve Footprint at Surface to ) & &
= dimensions Excavation Thickness of Access Waste Site Excavation Volume 15 ft Ground Surface Achieve % % %
E:n projected to Area at | Excavation Clean Ramp Footprint at Area at (including volume Thick to Achieve 15 ft | 15 ft thick | Enhanced Soil E E E
= depth) Depth Depth Overburden® | Needed?* Surface? Surface for access ramp®) ESC! thick ESC?® ESC Cover Volume" 2 2 2
Z = = =
% Waste Site Waste Site Type | Width | Length Width | Length Width | Length Q < T
é) Name (WIDS) (ft) (ft) () () (ft) (Y/N) (ft) (ft) () (yd®) (m®) (ft) (ft) (ft) (fe) yd) | md = = =
la |200-W-241 f/[‘;gzgﬁam“ 100 100 10,000 15 190 190 36,100 12,810 | 9,794 15 190 190 36,100 | 12,806 | 9,791 RTD RTD RTD
la [200-W-243 Dumping Area 100 200 20,000 15 190 290 5,510 20,860 15,948 15 190 290 55,100 20,861 15,949 RTD RTD RTD
1,929,870 | 1,860,410| 3,358,150
RTD yd® yd® yd®
Total 1,475,436 |1,422,332| 2,567,393
m? m? m?
43,352
ESC _ yd _
Total
33,144 m?

a. CSM Subgroup 1a RTD bias; CSM Subgroup 1b CS/NFA bias

b. Clean overburden needed as a layer to operate on top of a contaminated lift.
c. A ramp is required for all wastes sites with depth of excavation greater than 10 ft. Ramp assumed to be 10% grade, 15-ft wide roadway, 500 yd? for excavations up to 10 ft deep, 1000 yd? for excavations 10 to 15 ft deep.

d. Excavation dimension at surface = excavation dimension at depth + excavation depth * 3 (for 3:1 excavation slope) * 2 (to account for both sides)

e. Volume = volume of excavated soil [(excavation area at depth + excavation area at surface)/2 (fi?) * excavation depth (ft) * 1 yd3/27 ft*] + volume of soil for access ramp (yd?)

f. Depth of fill takes into account the 3 ft thickness of clean overburden.
g. Dimension at surface = excavation dimension at depth + thickness of fill * 3 (for 3:1 side slope of fill) * 2 (to account for both sides)

h. Volume = (excavation area at depth + excavation area at surface)/2 (ft?) * depth of fill (ft) * 1 yd3/27 ft3

CSM =
CS/NFA =
ESC =
RTD =
WIDS =

conceptual site model

enhanced soil cover

confirmatory sampling/no further action

removal, treatment (as necessary), and disposal

Waste Information Data System
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