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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units

If You Know Multiply By  To Get If You Know Multiply By  To Get
Length Length
inches 25.4 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sg. centimeters | sq. centimeters 0.155 sq. inches
sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.6 sg. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 2.47 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35.315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit

then 9/5, then

multiply by add 32

5/9
Radioactivity Radioactivity
picocuries 37 millibecquerel millibecquerels 0.027 picocuries
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1.0 INTRODUCTION

This section defines the purpose and scope of the report and provides a roadmap for the
remainder of the document.

11 PURPOSE AND SCOPE

The purpose of this report is to document the process used to screen potential technologies,
and develop a proposed approach and optimized design for conducting an orphan sites
evaluation in the Inter-Area portion of the River Corridor (Figure 1-1). "Orphan sites" are
previously unidentified former waste disposal areas, man-made features, items, or activity areas
within the River Corridor that (1) meet the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al. 1989) TPA-MP-14 criteria for waste site
identification (DOE-RL 1998); (2) are not identified for characterization or cleanup within the
existing Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) regulatory framework (e.g., Record of Decisions [RODs], Action Memorandas, and
Engineering Evaluation/Cost Analysis); and (3) have been presented to and accepted by the
U.S. Department of Energy, Richland Operations Office (DOE-RL) and the lead regulatory
agency (U. S. Environmental Protection Agency [EPA] or Washington State Department of
Ecology [Ecology]). The systematic approach to review land parcels in the River Corridor and
identify potential waste sites (orphan sites) not currently listed in existing CERCLA decision
documents is known as the "orphan site evaluation” (OSE) process. Information collected
through the OSEs also supports elements of the CERCLA 120 (h)(4) requirements for review
and identification of uncontaminated property at federal facilities.

OSEs are performed within the baseline scope of the River Corridor Closure Contract (RCCC).
Key elements of the OSE process and a focus for development of the proposed approach and
optimized design includes comprehensive reviews of existing historical documentation

(e.g., documents, drawings, maps, photographs) and field investigation activities. OSEs have or
will be conducted within each reactor/operational area in the River Corridor and within the
remaining nonoperational geographical areas of the River Corridor, approximately

50,037 hectares (123,640 acres) designated as the "Inter-Areas," as depicted in Figure 1-1. To
date, the OSE process has been implemented at several reactor/operational areas in the River
Corridor, including the 100-B/C, 100-D, and 100-F Areas and the 100-IU-2, 100-1U-6, and
300-FF-1 Operable Units.

The data collected during the performance of the Inter-Areas OSE may also be used to
represent the site conditions of the River Corridor at completion of the RCCC. This
information/data can then be transitioned to the next site contractor responsible for the
stewardship activities following cleanup.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Figure 1-1. Orphan Site Evaluation Investigation Are

as Within the River Corridor.
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This report addresses the characterization tools and proposed approach used to optimize the
design for OSE of the Inter-Areas, including the following:

e The process by which the preferred technologies and process options considered for
conducting OSEs in the Inter-Areas were evaluated and selected

e The development of a design approach for Inter-Areas OSEs that optimizes the use of
preferred technologies and process options.

The EPA's technology screening and alternative analysis process (EPA 1988) has been
adapted for use in this report for evaluation and screening of technologies and process options
and is consistent with Ecology guidance documents. This report has also been prepared using
guidance from, and is in general conformance with, principles presented in ENG-1, Engineering
Services, ENG-1-4.14, "Value Engineering."

1.2 REPORT ORGANIZATION

Sections 1.0 through 4.0 present the introduction, background, objectives, assessment criteria,
selection of recommended technologies and process options, and the proposed approach and
optimized design for Inter-Areas OSEs. The report organization is summarized below.

e Section 1.0 presents the purpose and background as well as this overview of the report
organization.

e Section 2.0 presents the current approach for OSEs, the unique aspects of the Inter-Areas,
and the general project objectives/requirements for the Inter-Areas.

e Section 3.0 presents a comprehensive list of technologies and process options that are
potentially applicable to performing OSEs in the Inter-Areas. It also presents the results of
preliminary and secondary screening efforts for technologies and process options.

e Section 4.0 presents the proposed approach and optimized design based on the results of
preliminary and secondary screening efforts for technologies and process options from
Section 3.0.

e Section 5.0 lists the references cited in this document.

The main body of the report is supported by tables, figures, and appendices that present
additional information used to develop and evaluate technologies and process options.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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2.0 ORPHAN SITE EVALUATIONS FOR THE
RIVER CORRIDOR CLOSURE CONTRACT

This section provides the project objectives as applied to all OSE within the RCCC and
summarizes the OSE process that is currently being conducted within the reactor areas of the
River Corridor. This section will also discuss the unique aspects of this OSE process when
applied to the Inter-Areas and discuss why an alternative approach for OSEs is needed to
achieve the project objectives.

2.1 OBJECTIVE OF ORPHAN SITE EVALUATIONS

The objective of OSEs, whether conducted for the Inter-Areas or for operational areas, is to
safely identify man-made features that have the potential to become an orphan site. In
executing this OSE process observed items that meet the criteria of miscellaneous restoration
and stewardship elements will also be documented. The definition of all three elements are
provided below.

e Orphan site — As discussed in Section 1.0, orphan sites are man-made features, items, or
activity areas within the River Corridor that (1) meet TPA-MP-14 criteria for waste site
identification (DOE-RL 1998), (2) are not identified for characterization or cleanup within the
existing CERCLA regulatory framework (e.g., RODs and work plans), and (3) have been
accepted as waste sites by DOE-RL and the lead regulatory agency (EPA or Ecology).

o Miscellaneous Restoration — Miscellaneous restoration is a RCCC-defined scope element
that includes removing abandoned railroad lines, abandoned above-grade utilities, clean
surface concrete debris, and abandoned fences that are not otherwise addressed by the
regulatory documents (i.e., RODs). All below-ground debris and structures and non-
CERCLA debris are excluded from the miscellaneous restoration scope and will not be
reported.

¢ Stewardship Elements — Stewardship elements are man-made features, items, or activity
areas within the River Corridor that (1) do not meet TPA-MP-14 criteria for waste site
identification (DOE-RL 1998), (2) are not part of Miscellaneous Restoration scope, and (3)
are anticipated to remain after completion of the RCCC. Examples may include, but are not
limited to, groundwater wells, building foundations, and physical hazards. Stewardship
elements also include unsubstantiated historical research artifacts that were investigated.

2.2 CURRENT APPROACH TO ORPHAN SITE EVALUATIONS IN RIVER CORRIDOR
OPERATIONAL AREAS

Geographical study areas within the River Corridor that have been or will be subject to OSE
evaluations during the execution of the RCCC include former reactor/operational areas in the
100 Area, 300 Area, 400 Area, and the Inter-Areas (Figure 1-1). The total area associated with
these areas covers approximately 56,322 hectares (139,200 acres). Individually, the former
reactor/operational areas range in size from 47 hectares (117 acres) for 300-FF-1 to

2,825 hectares (6,981 acres) for 100-1U-6. Collectively, the reactor/operational areas

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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encompass approximately 6,273 hectares (15,500 acres). That leaves approximately
50,035 hectares (123,640 acres) to be covered as part of the Inter-Areas OSE process, which is
approximately 89% of the total area for which OSE evaluations will be performed.

To date OSEs have been conducted or are in progress for the following areas: the 100-BC,
100-D, 100-F, and 100-H Areas and the 100-1U-2, 100-1U-6, and 300-FF-1 Operable Units.
Experience in performing these OSEs has resulted in the development of a five-step process to
meet the project objectives. The five subtasks that comprise OSEs are as follows:

Historical Review

Field Investigation

Gap Analysis

Historical Review/Field Investigation Integration
Summary Report.

arwpdPE

The general process of each OSE subtask is summarized in Table 2-1.

Each OSE subtask is structured and executed to obtain appropriate and sufficient information
within each geographical area to allow the evaluation to progress to the next step in a logical
sequential method.

The first step in the process involves Historical Review (Subtask 1). The purpose of this
subtask is to identify orphan sites not currently listed in the Waste Information Data System
database through acquisition and review of existing published, printed, and electronic
information. This includes compilation and intensive analysis of existing documentation, such
as historical reports, photographs, drawings, and geophysical surveys. For operational areas,
a significant amount of existing historical documentation exists and is an important component
in the identification of potential orphan sites. The next step in the process, Field Investigation
(Subtask 2), involves a field visit and reconnaissance to view operational areas in the field and
evaluate potential orphan sites identified during Subtask 1. The purpose of the field
investigation is to identify and document additional features to supplement the existing historical
information. Gap Analysis (Subtask 3) involves the collection of supplemental data based on
needs identified in the first two subtasks and utilizes a combination of supplemental data
collection in the office and additional field activities, as required. Subtask 4, Integration,
involves an assessment and evaluation of all data collected using Washington Closure Hanford
(WCH) procedure ENV-1, Environmental Monitoring & Management, ENV-1-2.8, "Environmental
Site Identification Reporting.” Finally, the results from each of the evaluations are reviewed with
DOE-RL and the lead regulatory agency (EPA or Ecology), and subsequently summarized in an
OSE report (Subtask 5). This includes the data analysis process options to synthesize all data
collected for use in the summary report.

Following completion of OSE Subtask 5, Summary Report preparation, waste sites identified
through the OSE process are then "plugged in" to one of the existing CERCLA decision
documents, characterized to determine whether cleanup is required, and then remediated in
accordance with the selected remedy, as required.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Table 2-1. Orphan Site Evaluation Subtask Summary for River Corridor
Operational Areas. (2 Pages)

OSE Subtask

Description

Technologies

Process Options Used

Used
1. Historical Review | Review historical information Office Review of Existing
(documents, photographs, evaluations Historical Documents:
drawings, geophysical surveys, (nonfield) Includes maps, aerial

etc) associated with facilities,
piping systems, operational
processes, and waste sites to
identify potential orphan sites and
target activity areas for the Field
Investigation.

photographs,
construction drawings,
archived reports,
geophysical results, etc.

2. Field Investigation

Conduct systematic field-based
observations of operational area
to document potential orphan
sites. Includes a follow up on
potential orphan sites identified
from historical review, identifying
miscellaneous restoration items
observed, and identifying
stewardship elements observed.
Geophysical methods may also
be conducted in target areas as
part of the field investigation.

Ground-based
field surveys

Physical Walkdowns:

Record visual
observations of surface
conditions and document
potential waste sites and
structures to support
land transfer. A 30- by
30-m grid is used to
ensure sufficient
coverage, and Global
Positioning System
(GPS) instrumentation is
used to control and
monitor the progress of
the field team.

Geophysical Surveys:
Includes targeted
application of
geophysical tools, which
typically includes
ground-penetrating radar
and/or electromagnetic
techniques.

3. Gap Analysis

Identify and prioritize any
information gaps after completion
of historical review and field
investigation subtasks. Conduct
follow-up in identified areas to
address information gaps to the
extent possible.

Combination of
office evaluations
(nonfield) and
ground-based
feld surveys, as
needed

May include
supplemental historical
reviews, physical
walkdowns, or
geophysical surveys, as
needed.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Table 2-1. Orphan Site Evaluation Subtask Summary for River Corridor
Operational Areas. (2 Pages)

Technologies

OSE Subtask Description Used

Process Options Used

4. Integration Prepare draft lists of and initial Office Spreadsheet analyses,
grouping of potential orphan sites, | evaluations Geographic Information
miscellaneous restoration items, (nonfield) System methods.

and stewardship elements.
Conduct briefings of evaluation
results progressively with WCH
field remediation project,
DOE-RL, and the lead regulator.
Establish final list of new waste
sites and complete write-
up/database entry for orphan
sites, miscellaneous restoration
items, and stewardship elements.

5. Summary Report | Develop report to summarize Office Technical report
results from each orphan site evaluations preparation.

evaluation conducted and issue (nonfield)
to DOE-RL.

DOE-RL = U.S. Department of Energy, Richland Operations Office
GIS = Geographical Information System

GPS = Global Positioning System

OSE = orphan site evaluation

WCH = Washington Closure Hanford

Waste disposal practices and operational processes in the reactor/operational areas of the
River Corridor are well documented in most cases. This includes waste disposal types and
locations (i.e., landfills, burial grounds, ponds, liquid waste sites), unplanned releases of
chemicals and radionuclides, and associated underground effluent lines and process systems.
Technologies and process options for conducting OSEs in these operational areas have been
selected based on the relatively small size of reactor/operational areas, and on the general
availability of large amounts of existing information spanning years of operational history. As
shown in Table 2-1, technological applications currently used for OSEs in operational areas of
the River Corridor involve a combination of office and field evaluations, as appropriate. The
baseline approach to the Field Investigation in the operational areas is a walkdown using

30- by 30-meter grids that include 100% coverage of the study area.

2.3 DESCRIPTION OF THE INTER-AREAS

In contrast to operational areas, the Inter-Areas history has no known Hanford Site related or
Manhattan Project defined areas where past operations occurred except for several military
batteries and encampments. There are no documented or organized waste burial practices, no
below grade engineered systems or underground piping, and no liquid disposal areas such as
ponds and retention basins in the Inter-Areas. Therefore, it is anticipated that this portion of the
River Corridor will have no or very few previously unidentified waste disposal areas. |If

Hanford Site-related waste disposal did occur in the Inter-Areas, it is expected to be the result

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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of isolated "rouge” activities that consisted of small-scale (i.e., pickup load) surface dumping.
Inter-Area locations that buffer the past operational areas are considered as having the greatest
potential for identifying currently unknown waste disposal areas. Inland areas more distant from
the operational areas are considered to have the lowest potential.

With respect to geographical size, the Inter-Areas are significantly larger than River Corridor
operational areas (Figure 1-1), comprising approximately 50,035 hectares (123,640 acres).
Within this large area there are several unique features that are not present in the reactor areas.
These unique features within the Inter-Areas consist of large undisturbed areas (basalt
formations, sand dunes, old-growth vegetation) as well as the presence of a number of pre-
Hanford farmsteads.

Another characteristic of the Inter-Areas is the absence of existing information because of the
reasons mentioned above. Preliminary efforts to identify existing information on the Inter-Areas
(primarily historical reports, drawings, and past geophysical studies) indicate that except for
historical aerial photographs, there is comparatively little existing information available
documenting past activity (or the lack of activity) in these nonoperational areas.

Given these aspects, the five-step process for conducting OSEs in former operational areas is
still judged to be appropriate for achieving project objectives for the Inter-Areas and includes
conducting historical reviews, conducting field investigation, and identifying data gaps.
However, because of the low potential for previously unidentified waste disposal sites in the
Inter-Areas, the size differential when compared to former operational areas, and the general
scarcity of existing data, there is an opportunity to evaluate and develop an approach that is
optimized to the scale and anticipated conditions specific to the Inter-Areas. This is particularly
the case for the Historical Review and Field Investigation steps (Subtasks 1 and 2 in Table 2-1).
Therefore, a modified approach involving additional technologies and process options to collect
data to support Inter-Areas OSEs is needed to acquire data in a safe, comprehensive, and cost-
effective manner.

2.4 REQUIREMENTS, ASSUMPTIONS, AND EXCLUSIONS FOR ORPHAN SITE
EVALUATIONS FOR THE INTER-AREA

Similar to the reactor area OSEs, the general requirements for why the Inter-Area evaluation is
being conducted are driven by regulatory requirements, project requirements, and project
assumptions. Early identification of these requirements and assumptions will ensure the
process developed in Section 4.0 for collection and evaluation of data collected in the Inter-
Areas OSE is sufficient to meet both the requirements identified below and is deemed
acceptable to DOE and the regulatory agencies.

2.4.1 Regulatory Requirements

A key regulatory requirement applicable to the OSE for the Inter-Area is CERCLA 120(h)(4),
"Identification of Uncontaminated Property," which reads as follows:

"...shall identify the real property on which no hazardous substances and no
petroleum products or their derivatives where known to have been released or
disposed of. Such identification shall be based on an investigation of the real

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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property to determine the presence or likely presence of a release or threatened
release.”

As stated previously, the Inter-Areas have a low potential for having orphan waste sites due to
the absence of operational areas from past operations. Because of this, the primary
assumption is that the Inter-Areas consists entirely of uncontaminated property. Information
and data collected as part of the Inter-Areas process will either support or conflict with this
assumption.

Table 2-2 presents minimum requirements from CERCLA 120(h)(4) and a summary of how the
OSE process for the Inter-Areas would satisfy the requirement.

Table 2-2. Minimum CERCLA 120(h)(4) Requirements.

CERCLA 120(h) (4) Minimum How the OSE process will satisfy the

Requirement requirement

Search of records Subtask 1: Historical Review

Title records Subtask 1: Historical Review

Aerial photography Subtask 1: Historical Review

Visual inspection Subtask 2: Field Investigation

Physical Inspection of adjacent Not applicable

property

Records search of adjacent property | Not applicable

Interviews Subtask 1: Historical Review

CERCLA =Comprehensive Environmental Response, Compensation, and Liability Act of 1980

OSE =orphan site evaluation

For the purposes of this project, the physical inspection and records search of the adjacent
properties were deemed not applicable to the Inter-Areas. The areas adjacent to the Inter-
Areas consist of either existing Hanford Site operable units that are currently undergoing
characterization or remediation or are bordered by the Columbia River and/or the Hanford
Reach National Monument, which are absent of any environmental impacts that may impact the
Inter-Areas.

2.4.2 Project-Level Requirements
The following are identified as project-level requirements for the Inter-Areas OSE:

e The Inter-Areas consist of approximately 50,035 hectares (123,640 acres) that will require
evaluation.

e Technologies and process options employed for Inter-Area OSEs will support and be
compatible with the orphan sites components of the Stewardship Information System (SIS)
database.
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e Spatial information generated from the evaluations will support and be compatible with the
Geographical Information System (GIS).

e The gap analysis, integration, and summary report subtasks for the Inter-Areas OSE will be
conducted using the standard approach for reactor/operational areas.

2.4.3 Project Assumptions
The following assumptions apply to OSEs to be performed for the Inter-Areas:
o Focus on affected areas from Hanford Site operations (not Pre-Hanford).

e Overall, there is a low probability for the occurrence of CERCLA waste in the Inter-Areas.
Inter-Area locations that buffer the past operational areas are viewed as having the greatest
potential for identifying currently unknown waste disposal areas, while areas more distant
from the operational areas are considered to have the lowest potential.

e The lack of historical documentation is interpreted as meaning the lack of Hanford related
activities in these areas as Hanford related activities are generally well documented.

o Where potential orphan sites are identified, they are anticipated to be isolated, small in size
(e.g., pickup load), and deposited/released at the surface and in the vicinity of existing
roads.

e Walkdowns will be performed only for targeted portions of the Inter-Areas, not for 100% of
the Inter-Areas. Where performed, walkdowns will follow the identical approach as the
operation/reactor area OSE. This also includes performing ground-based surveys in
selected areas based on historical review results or field observations.

o Design approach will support identification of project activity areas - 30 by 30 meter (similar
to size of operational area OSE grids). Work experience and professional judgment is a key
factor in data interpretation and the determination of activity areas.

e Design approach will also support identification of undisturbed areas.

e Current and future activities in adjacent areas, such as the 200 Areas, will not
environmentally impact the Inter-Areas.

2.4.4 Project Exclusions

The following exclusions apply to all OSEs conducted to support the RCCC, including
evaluations for the Inter-Areas:

o Characterization (sampling, exploratory excavation); waste excavation, removal, disposal;
and site closeout are excluded from the orphan sites evaluation scope of work. For orphan
sites identified during the evaluation, these activities will be performed following
modifications to the RCCC to add the appropriate work scope.
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e Known/existing waste sites are excluded from the evaluations. This includes waste sites
that are scheduled for characterization or cleanup, waste sites that are undergoing cleanup
during the evaluation, and waste sites where cleanup (excavation, backfill, and/or
revegetation) has been completed prior to the evaluation. However, if through research it is
determined that a known or existing waste site was recorded incorrectly, the reclassification
process for the waste site will be initiated.

¢ Islands and the Columbia River (below the ordinary high-water mark) are excluded from the
evaluations.

e Non-CERCLA trash/garbage and debris (including transite) are scattered generally
throughout the Inter-Areas and will not be recorded as part of the evaluations.

¢ Railroad lines and utility poles are excluded from consideration as an orphan site.

e Several areas within the RCCC will be excluded from evaluation under the Inter-Areas OSE
and include the following: Laser Interferometer Gravitational-Wave Observatory, Hazardous
Material Management and Emergency Response Training Center and associated training
land, Energy Northwest, Inc., and land parcels owned by other government agencies.
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND
PROCESS OPTIONS

This section presents a comprehensive list of technology types and process options that were
initially considered to enhance the data sets for Historical Reviews and support the execution of
Field Investigations in the Inter-Areas. It then presents a list of technologies and process
options that are deemed most applicable in performing OSEs in the Inter-Areas. The process
used for the Inter-Areas technology screening and optimized design process is shown in

Figure 3-1.

In accordance with EPA guidance (EPA 1988), potentially applicable technologies are evaluated
in two steps. As part of the initial identification and screening process, an array of potentially
applicable technologies and process options were evaluated based on technical
implementability, considering site-specific issues and conditions. Technology types and
process options determined to be technically implementable for the Inter-Areas were retained
for detailed evaluation in a secondary screening process to focus on the relative performance of
each process option and, therefore, identify which process options may be the most or least
favorable for use in designing an OSE approach for the Inter-Areas (Section 4.0 of this report).

Figure 3-1. Inter-Areas Technology Screening and Optimized Designh Process.
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3.1 IDENTIFICATION OF POTENTIALLY APPLICABLE TECHNOLOGIES AND
PROCESS OPTIONS

With consideration given to project objectives, requirements, and the need for a modified
approach involving additional technologies and process options for the Inter-Areas OSE,
information was collected using readily available information on Historical Review and Field
Investigation technologies that may be applicable to the Inter-Areas OSEs. During the past

10 years or so, there has been intense research and commercial activity related to
high-resolution wide-area assessment for surface and buried unexploded ordnance and land
mines. There is also commercial application for large-scale wide-area assessment of buried
and surface geologic features (e.g., faults, ore bodies) for oil, gas, and mineral exploration and
of man-made features (e.g., buried pipelines, sunken ships). These techniques, such as those
for locating buried ordnance and land mines, appear potentially applicable for use in evaluating
the Inter-Areas and identifying potential orphan sites.

The primary focus for identifying potential orphan sites in the Inter-Areas is to identify areas of
surface disturbance that may have the potential for disposal of either metallic or nonmetallic
surface debris. Within these disturbed or debris areas, radiological and/or chemical
contaminants may or may not be present. Technologies were identified with respect to their
potential for detecting some or all of these characteristics. The sources for potentially
applicable technologies and process options included the following:

e Using the same technologies and process options that are being used for OSEs performed
in operational areas are shown in Table 2-1. These existing approaches were included for
consideration and evaluation for applicability to the Inter-Areas.

o Battelle provided information on technologies for conducting wide-area surveys
(CCN 132959) for objects at the surface and buried beneath the surface in 2005.
Representatives from Battelle met with WCH personnel in November 2005 and provided a
briefing of potential technologies and their capabilities. This included technologies that were
developed or refined on behalf of the U.S. Department of Defense during the past 10 years
for high-resolution, wide-area, surface, and buried unexploded ordnance and land mine
surveys. These techniques for locating buried ordnance and land mines may be applicable
to screening for debris in the Inter-Areas. Although most of these technologies are
commercially available, some are developmental and remain unproven.

¢ Pacific Northwest National Laboratory (PNNL) was engaged to investigate other potential
tools through their technology applications group in 2006. Results from the discussions with
PNNL and their investigation efforts are reflected in a letter report issued through WCH
(CCN 130342). The PNNL letter report is largely a tabular summary that was divided into
three main categories: (1) survey platforms (e.g., ground, air, remote), (2) established
survey technologies (e.g., magnetic, infrared, radar) and emerging survey technologies, and
(3) descriptions of technologies with an assessment of strengths and weaknesses for each.
A listing of potential service providers and contacts was also provided to facilitate
implementation.
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o A workshop (CCN 132290) was held in January 2007 and attended by WCH orphan sites
project staff, a group of individuals with diverse experience and backgrounds including
chemical engineers, environmental scientists, historian/cultural specialists, field samplers,
and geologists. The workshop focused on technical discussions and evaluations of
information provided by Battelle and PNNL, augmented by previous project experience with
OSEs in operational areas that have been conducted over the past several years.

A description of identified potentially applicable technologies and process options listing the
advantages and disadvantages of each are presented in Table 3-1.

3.2 PRIMARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

Consistent with EPA (1988) guidance, the primary screening of technologies and process
options considers technical implementability as the only screening criterion. This evaluation
process was conducted in two workshops with participants composed of a technical team of
three orphan sites team members and two managers. To ensure that only the most promising
technologies and process options were retained without consideration of cost or other
considerations (e.g., safety, schedule), technologies and process options that have been
demonstrated at full scale for environmental applications were judged to be more easily
implementable than emerging technologies or technologies not yet fully demonstrated.
Technologies considered unproven because they lack sufficient performance data in
environmental applications were judged not suitable for the Inter-Areas OSEs. In addition, pilot
testing to acquire additional information on implementability for unproven technologies or
process options were not considered as an option for the Inter-Areas OSEs. Therefore,
technologies and process options that have not been successfully demonstrated at full scale
and documented in the literature were considered unworkable for the Inter-Areas and were not
retained for secondary screening.

Primary screening based on technical implementability was performed by applying general OSE
and other project knowledge and experience using technical information available in the
literature (as summarized in CCN 132959 and CCN 130342) and professional judgment.
Preliminary results, as well as project requirements, were presented and discussed with the
overall orphan site project team at a second workshop held in February 2007 (CCN 132312).
Table 3-2 provides the results of the primary screening of potential remedial technologies and
process options that could reasonably be applied to the Historical Review and Field
Investigations, respectively. The tables include the broad technology types, associated process
options with descriptions of each option, and the overall assessment of technical
implementability.

A total of seven process options were deemed not implementable during this primary screening
process based on the criteria discussed above. This included elimination of the use of
unmanned vehicles due to programmatic challenges required for use on the Hanford Site.
Several other technologies were eliminated because they require direct or close proximity
contact with the surface and therefore would not be suitable for use on airborne platforms.
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Table 3-1. Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)

OSE Subtask Technology Process Option Description Attributes
1. Historical Office Review existing historical Compilation and analysis of existing | Advantages: Can be used to locate
Review evaluations - documents historical documents, drawings, potential waste sites and in some cases give
nonfield aerial photographs, personnel information on some of the materials that

interviews, aerial radiological
surveys, site-wide monitoring data,
and maps. The information is
analyzed to identify possible waste
sites and for locating features/
structures that were built across the
site.

were deposited at a specific location.

Disadvantages: Limited historical
documents available for locations outside of
the operable units due to lack of process
operations. Aerial survey data sets targeted
specific areas and do not completely cover
areas of interest. Can be difficult to
differentiate between a proposed or planned
structure from one that was actually
constructed. Accuracy of the documents
vary and can be misleading.

Obtain new orthophotography

Will provide a complete digital
image of aerial photographs for the
entire site that can be readily
integrated with all GIS data;
orthophotography is usually
obtained in conjunction with LiDAR.

Advantages: Provides comprehensive data
set for area of interest. Relatively fast and
inexpensive (per acre) way to collect data
over the entire site that can be used to
identify undisturbed areas, potential waste
sites, and features of interest. Data is
readily integrated with LIiDAR and is
compatible with data in the GIS database.

Disadvantages: Large data sets that must
be processed and maintained.

Obtain new Light Detection
and Ranging (LIiDAR)

Provides complete digital
topographic model of the site that
can be viewed in 2-D and 3-D. The
data can be readily integrated with
other GIS data. From digital
topographic data, pits, trenches,
depressions, mounds, roads and
other features of interest can be
identified; LIDAR is usually obtained
in conjunction with
orthophotography.

Advantages: Provides comprehensive data
set for area of interest. Relatively fast and
inexpensive (per acre) way to collect data
over the entire site that can be used to
identify disturbed areas, waste sites, and
features of interest. Data are readily
integrated with orthophotographic data and
compatible with data in the GIS database.

Disadvantages: Large data sets that must
be processed and maintained.
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Table 3-1. Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)
OSE Subtask Technology Process Option Description Attributes
1. Historical Office Obtain new remote sensing Any long-distance survey platform Advantages: Good resolution for some
Review evaluations - images (e.g., satellite, high-altitude aircraft, technologies, even at great distances; fast
(continued) nonfield Google Earth™ maping service). survey possible.

(continued)

Provides information on where
objects are likely to be located; a
number of technologies are suited
for remote sensing application (e.qg.,
multispectral, radar, infrared,
photography).

Disadvantages: May not be able to detect
small objects under vegetation; weather
dependent; relies on highly trained image
analysts. Additional, more definitive survey
is typically required for areas where remote
sensing has detected a potential object; can
be expensive, based on type of data and
resolution required; has not been used to
date for OSEs in operational areas.

2. Field
Investigations

Ground-based
surveys

Physical walkdown

Physically walking across the land
on foot, making visual observations
of surface conditions and
documenting potential waste sites
and recording structures for land
closure. Documentation includes
descriptions of the features
including GPS coordinates and
representative photographs. A grid
of varying size is used to control
and monitor the progress of the field
team.

Advantages: Provides a first-hand
inspection of the land. The walkdown
provides good documentation and
assessment of potential waste sites and
features of interest. Provides good coverage
for potential waste sites, miscellaneous
restoration, and stewardship items as well as
physical hazards.

Disadvantages: Adverse weather
conditions may delay some field work.
Equipment and the number of personnel
may be an issue if extremely large areas are
to be evaluated. Access to some areas may
be problematic. Limited to what is visible at
the ground surface. Small features may be
hidden among vegetation and terrain.
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Table 3-1.

Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)

OSE Subtask

Technology

Process Option

Description

Attributes

2. Field
Investigations
(continued)

Ground-based
surveys
(continued)

Vehicle survey

Driving across the land, making
visual observations of surface
conditions, documenting potential
waste sites, and recording
structures for land closure. Workers
carry camera, GPS unit, and
logbook. Grid size is undetermined
at this time, but may be small or
large.

Advantages: Can cover more area than
physical walkdowns on foot in a given day in
some locations. Provides good coverage for
potential waste sites, miscellaneous
restoration, and stewardship items as well as
physical hazards.

Disadvantages: Difficult to maintain focus
on visual survey and driving simultaneously
unless done at low speeds. Adverse
weather conditions may delay some field
work. Accessibility limitations due to
ecological concerns, cultural resource
issues, heavy vegetation, and potential fire
hazards may exist during certain times of the
year.

Magnetometer/ gradiometer

Measurement of disturbances in the
earth's magnetic field indicative of
potential ferrous materials.
Gradiometer configuration offers
greater sensitivity and good
resolution. Can detect a single
208-L (55-gal) drum up to 3 m from
instrument.

Advantages: Good for detection of ferrous
metals and hidden or buried debris that are
not visible in photographs or physical
walkdowns.

Disadvantages: Poor for areas with
geologic interference from basalts or other
mafic lithologies, with increased rate of false-
positives; poor or no detection of nonferrous
material. Sensitivity requires detector to be
within a few meters of the surface. Slow
survey rate. Not suitable for wide area
surveys.

Ground-penetrating radar
(GPR)

Measurement of response waves
from incident radar to detect
differences in subsurface conditions
(e.g., ground-penetrating [real
aperture, synthetic aperture]); can
detect buried debris and features up
to 5 m below the surface.

Advantages: Proven technology for
detecting and mapping buried debris at the
Hanford Site; soil conditions favorable for
GPR.

Disadvantages: Time consuming both to
collect and interpret data. Best when
integrated with multiple geophysical data
sets. Slow survey rate. Not suitable for wide
area surveys.
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Table 3-1.

Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)

OSE Subtask

Technology

Process Option

Description

Attributes

2. Field
Investigations
(continued)

Ground-based
surveys
(continued)

Electromagnetic
induction/conduction

Induction method uses a current to
induce an electromagnetic field in
the ground that can be measured to
detect differences (e.g., Geonics
EM61-MK2, Geonics EM63).
Conduction method involves the
measurement of natural terrain
using a conductivity meter (e.g.,
Geonics EM31-MK2) using a small
electric loop system. Both methods
are mature technologies that will
produce a detailed map of surface
and subsurface materials that are
indicative of human activity, and are
widely used and accepted for site
characterization. Good resolution to
distance of 3 to 6 m capable of
detecting a single 20-L (55-gal)
drum in a wide range of geological
environments.

Advantages: Induction is a proven
technology for mapping buried begris and
features in the subsurface of the Hanford
Site. Conduction is good for detecting large
features or buried objects (e.g., pipes,
utilities, or concentrations of debris).
Disadvantages: Induction can be difficult to
discriminate between natural and man-made
features. Best when integrated with multiple
geophysical data sets. Conduction
sensitivity reduces with distance;
measurements affected by power lines,
metal fences, debris, and utilities. Slow
survey rate. Not suitable for wide area
surveys.

Flight-based
surveys

Visual inspection/video

Uses an on-board observer to
identify suspect features and waste
sites via visual observation from a
helicopter during the aerial data
collection; make an archivable
digital video recording of ground to
identify and document suspect
features and waste sites via visual
observation from a helicopter during
the aerial data collection.

Advantages: Real-time visual inspection
over a large area in a relatively short amount
of time. The visual inspection will include
video cameras for recording features of
interest identified during the fly over. Fast
survey rate.

Disadvantages: Will only be cost-effective if
used along with acquisition of other new
aerial data (e.g., LiDAR, vertical
magnetometer, etc) because not cost-
effective to do alone. While survey rate is
fast, visual observations are limited to a
quick, one-time pass over areas being
analyzed; for digital video, very time
consuming to analyze large volumes of video
data.
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Table 3-1. Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)
OSE Subtask Technology Process Option Description Attributes
2. Field Flight-based Infrared Measurement of broadband, Advantages: Good for investigation of large
Investigations surveys multispectral, or polarimetric areas; high survey rate; works good for

(continued)

(continued)

infrared radiation to detect
differences.

detecting recent disturbances.

Disadvantages: High false-positive
detection rate possible, especially in diverse
environment because of natural signal
"noise" from presence of varied vegetation,
soil types, soil conditions, rocks; buried
objects are unlikely to be detected.

Millimeter wave radiometry

Imaging technology attempting to
build on methods of radio
astronomy; emerging technology for
environmental fields. Detects
differential thermal, emissivity, and
reflectivity characteristics, similar to
infrared; unlike infrared, long
wavelength emissions.

Advantages: Good for investigation of large
areas. Not affected by clouds or rain.
Disadvantages: Slow scanning rate at
altitude; relatively weak emissions compared
to infrared; difficult to discriminate objects
from surroundings. Obtains limited
information useable for OSEs.

Visible light sensor

Any light measuring or recording
device (e.g., cameras).

Advantages: High resolution; remote
sensing; mature technology.
Disadvantages: Relies on direct line of
sight; obscured buried objects are unlikely to
be detected. Obtains limited information
useable for OSEs.
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Table 3-1. Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)
OSE Subtask Technology Process Option Description Attributes
2. Field Flight-based Electromagnetic induction Metal detectors, any method by Advantages: Works for areas with geologic
Investigations surveys which a current is used to induce an | interference from basalts or other mafic

(continued)

(continued)

electromagnetic field in the ground
that can be measured to detect
differences; will produce a detailed
map of surface and subsurface
ferrous materials, which are
indicative of human activity; mature
technology. Can detect a single
208-L (55-gal) drum up to 3 m from
instrument.

lithologies; good for point detection of ferrous
metals (some work for nonferrous metals).
Good for detecting large features or buried
objects (e.g., buried debris or large man-
made features); fast data acquisition rate.

Disadvantages: Sensitivity reduces with
distance; requires detector to be within a few
meters of the surface or buried object;
cannot discriminate shape or size of deeper
objects, increasing rate of false positives.
Measurements affected by power lines,
metal fences, debris, and utilities. Significant
safety and logistical considerations for
manned low-altitude surveys.

Vertical magnetic gradiometer

Measurement of disturbances in the
earth's magnetic field indicative of
potential ferrous materials.
Gradiometer configuration offers
greater sensitivity and good
resolution. Can detect a single
208-L (55-gal) drum up to 3 m from
instrument.

Advantages: Good for detection of ferrous
metals hidden in vegetation and/or buried.

Disadvantages: Poor for areas with
geologic interference from basalts or other
mafic lithologies, with increased rate of false-
positives; poor or no detection of nonferrous
material; sensitivity requires detector to be
within a few meters of the surface.
Significant safety and logistical
considerations for manned low-altitude
surveys.

Unmanned
aerial surveys

Unmanned aerial surveys

Any vehicle capable of carrying
survey equipment (e.g., helicopter,
airplane, glider, balloon);
programmable by GPS to fly grid
lines and return to base; payloads
of 5 to 20 Ib sufficient to carry multi-
sensor instrumentation (e.g., GPR,
magnetometer, EMI, GPS); survey
coverage at 2 to 3 ha/hr (6 to

8 acre/hr).

Advantages: Does not require use of a
pilot; relatively fast and can fly at low
altitudes; Multiple vehicles can be deployed
to decrease overall survey time.

Disadvantages: Requires narrower scan
width compared to rotary or fixed-wing
aircraft survey; with one vehicle, survey time
is increased.
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Table 3-1. Potentially Applicable Technologies and Process Options for Historical Review and Field Investigation
Subtasks for OSEs in the Inter-Areas. (7 Pages)
OSE Subtask Technology Process Option Description Attributes

2. Field Other Medical Any of several diagnostic tools used | Advantages: High resolution;

Investigations technologies by the medical industry (e.g., MRI, nondestructive.

(continued) X-ray, tomography, ultrasound). Disadvantages: Requires direct contact or
scanned object to be between transmitter
and receiver, so not suitable for airborne
survey; not capable of large-area survey;
limited application to detection of small
objects over large areas; not generally used
for geographic-/ geologic-type of
investigations.

Physical Measurements that analyze Advantages: Used for detecting large
changes in induced or natural natural features or buried objects (e.g.,
disturbances (e.g., impact-echo, faults, depth to bedrock).
impulse response, seismometers, | Disadvantages: Requires close proximity or
spectral analysis of surface waves); | contact with surface, so not suitable for
mature technology. airborne survey; limited application to

detection of small objects over large areas;
not generally used for detection of
anthropogenic features.

Nuclear Measurement of response waves or | Advantages: Detection and

induced radiation from applied
neutron beams (e.g., thermal
neutron activation, pulsed fast
neutron, timed neutron detection);
mature technology, except for timed
neutron detection.

characterization of small samples or areas.

Disadvantages: Requires close proximity or
direct contact, so not suitable for airborne
survey.

EMI = electromagnetic induction

GIS = Geographical Information System
GPR = ground-penetrating radar

GPS = Global Positioning System
LiDAR = Light Detection and Ranging

MRI = magnetic resonance imaging
OSE = orphan site evaluation
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Table 3-2. Primary Screening of Potential Technologies and Process Options. (2 Pages)

OSE Subtask

Technology

Retained/NetRetained Process
Option

Primary Screening Results

1. Historical Review

Office evaluations -
nonfield

Review existing historical documents

Implementable; currently used in orphan site
evaluation surveys in operational areas.

Obtain new orthophotography

Implementable; mature technology, vendors are
available.

Obtain new LIiDAR

Implementable; relatively mature technology,
vendors are available.

Obtain new remote sensing images

Implementable; mature technology, vendors are
available.

2. Field
Investigations

Ground-based surveys

Physical walkdown

Implementable; currently used in orphan site
evaluation surveys in operational areas.

Vehicles survey

Implementable; but not in open, undisturbed areas;
due to off road restrictions at Hanford has potential
for use in target areas with existing roads.

Magnetometer/gradiometer

Implementable; currently used in orphan site
surveys in operational areas focused, targeted
areas.

Ground-penetrating radar

Implementable; currently used in orphan site
surveys in operational areas focused, targeted
areas.

Electromagnetic induction/conduction

Implementable; currently used in orphan site
surveys in operational areas focused, targeted
areas.

Manned aerial surveys

Visual inspection/ video

Implementable, but is limiting if used alone without
other data collection tools to complement results.

Infrared

Not implementable; high false-positive detection
rate possible; works best with multiple surveys at
different times of day and, therefore, requires
multiple passes; buried objects are unlikely to be
detected.
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Table 3-2. Primary Screening of Potential Technologies and Process Options. (2 Pages)

Retained/NotRetained Process

OSE Subtask Technology Option Primary Screening Results
2. Field Manned aerial surveys Millimeterwave-radiometry Not implementable; emerging technology for
Investigations (continued) environmental fields; difficult to discriminate objects
(continued) from surroundings.
Visible light-sensor Not implementable; redundant to other aerial

photography techniques.

Electromagnetic induction

Implementable; mature technology, vendors are
available.

Vertical magnetic gradiometer

Implementable; relatively mature technology,
vendors are available.

Unmanned aerial surveys

Unmanned-aerial-surveys

Not implementable; requires narrower scan width
(2 m) compared to rotary or fixed-wing aircraft
survey (12 m); challenges to implementing at
theHanford Site are significant.

Other technologies

Not implementable; requires direct contact or
scanned object to be between transmitter and
receiver; not capable of large-area survey; limited
application to detection of small objects over large
areas.

Not implementable; requires close proximity or
contact with surface, so not suitable for airborne
survey; limited application to detection of small
objects over large areas.

Not implementable; requires direct contact or
scanned object to be between transmitter and
receiver.

NOTES:

1. Text with strikethrough and shading indicates process option was not retained for secondary screening in Section 3.3.

2. This preliminary screening analysis is based on technical implementability without consideration of cost. To ensure that the most promising technologies and
process options are retained, technologies and process options that have been demonstrated at full-scale for environmental applications were judged to be

more easily implemented than emerging technologies or technologies not yet fully demonstrated.

suondo sse20.d pue salbojouyosal

0 'Aod

J0 Buluaal10S pue uoledlluap|

G9T-HOM



Identification and Screening of WCH-165
Technologies and Process Options Rev. 0

3.3 SECONDARY SCREENING OF RETAINED TECHNOLOGIES AND PROCESS
OPTIONS

Secondary screening was performed for those process options retained following the primary
screening summarized in Table 3-2. These limited number of process options represent viable
approaches to conducting OSEs in the Inter-Areas and were further evaluated based on the
expanded criteria and a numerical scoring system. The scoring system was used to identify
which process options may be the most or least favorable for use in designing an OSE
approach for the Inter-Areas.

3.3.1 Secondary Screening Criteria and Evaluation Factors

The basis for criteria used in the secondary screening process is established by EPA's
technology screening and alternative analysis criteria (EPA 1988) and is consistent with Ecology
guidance documents. The specific secondary screening criteria include the following:

o Effectiveness
¢ Implementability
e Order-of-magnitude cost.

These screening criteria and associated evaluation factors are described below.

Effectiveness — Evaluates effectiveness of each process option in safely achieving project
objectives. Short- and long-term effectiveness is addressed. Included are the following
evaluation factors:

1. Potential safety and health risks that might be posed to workers during implementation
2. Time required to achieve objectives and compatibility with project schedule

3. The degree of certainty that the process option will provide meaningful data useful in
achieving the objectives

4. Risks to schedule and budget should the process option not prove successful thus requiring
an alternative approach.

Process options providing significantly less effectiveness than other more promising alternatives
may be eliminated.

Implementability — Implementability includes consideration of both the technical and
administrative feasibility of implementing a technology (EPA 1988). As described in Section 3.1,
technical implementability was used in the primary screening of technologies and process
options. However, in this second step of the evaluation process, the institutional aspects of
implementability (e.g., ability to obtain necessary permits/approvals, coordination with other
Hanford Site contractors) were considered along with the technical aspects of implementability.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Therefore, in the secondary screening process, this criterion focuses on the technical feasibility
and commercial availability of equipment and technical expertise, as well as the administrative
feasibility of implementing the process option. It includes the following evaluation factors:

1. Ability to put into action, reliably operate and maintain the process option, including any
potential difficulties or unknowns

2. Reliability of the process option for sustained operations and likelihood of technical
problems

3. Availability of necessary equipment, specialists and materials from commercial sources
4. Need for intensive data processing and evaluation

5. Physical accessibility considerations

6. Potential for ecological and/or cultural resources impacts during implementation.

7. Need for coordination with other Hanford Site entities and the ability to obtain approvals
from other agencies, including activities needed to coordinate with other offices and
agencies; the ability and time required to obtain any necessary approvals and permits from
other agencies; and to gage regulatory agency acceptance for the process option.

Order-of-Magnitude Cost — Order-of-magnitude cost estimates were developed and estimated
on a "per acre" basis for each retained process option in order to perform a comparative
evaluation of process options under each technology type (WCH 2007). Cost estimates
considered direct capital costs associated with procurement of equipment, mobilization and
setup (where applicable), operators and materials, as well as follow-on costs associated with
data processing and data evaluation. The process options being considered do not have
associated long-term operation and maintenance costs. The order-of-magnitude cost estimates
were developed in general accordance with EPA guidance (EPA 2000) and have an accuracy of
+50/-35%. The cost estimates provide an evaluation basis for process options within each
technology type and should not be used for budgetary purposes.

This cost estimate does not include data interpretation, integration, or reporting costs associated
with selected technologies. These follow-on costs may vary significantly depending on process
options selected, associated specifications, and potential ground truth efforts associated with
identified suspect features.

3.3.2 Evaluation/Scoring Process

Retained process options were evaluated and ranked using the three secondary screening
criteria described above and the associated evaluation factors identified in Table 3-3. The
rankings were based on several factors including experience from previous OSEs and other
project knowledge, combined with available technical information in the literature, as well as
professional judgment. This evaluation process was conducted in two workshops with
participants composed of a technical team of three orphan sites team members and two
managers. First, for the effectiveness criterion, process options were gualitatively ranked for
each of the four evaluation factors with respect as having Low Effectiveness, Moderate
Effectiveness, or being Highly Effective. For the implementability criterion, each process option

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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was qualitatively evaluated for each of the seven evaluation factors as Very Difficult to
Implement, Moderately Implementable (i.e., implementable with some difficulties), or Easily
Implementable. For the cost criterion, order-of-magnitude costs per acre were judged to be
either High, Moderate, or Low. The various process options identified under a particular
technology type were evaluated against the criteria with other process options in the same
technology type. For example, ground-based survey process options were evaluated with other
ground-based survey process options, not with the flight-based survey process options.

Table 3-3. Summary of Qualitative and Quantitative Criteria Used for
Secondary Screening. (2 Pages)

Corresponding

Qualitative Quantitative

Evaluation Factors Evaluation Options

Score
Criterion: Effectiveness
1. Potential safety and health risks that might be posed to
workers during implementation. ]
- - , — — Low Effectiveness 1.0
2. Time required to achieve objectives and compatibility
i . or or
with project schedule. _ .
- : - Medium Effectiveness 2.0
3. The degree of certainty that the process option will or or
rovide meaningful data useful in achieving objectives. . :
P g g o) Highly Effective 3.0

4. Risks to schedule and budget should the process
option not prove successful and need replacement.

Criterion: Implementability

1. Ability to put into action, reliably operate.

2. Reliability for sustained operations and likelihood of
technical problems

3. Availability of necessary equipment, specialists, and
materials from commercial sources Very Difficult to 1.0

4. Need for intensive data processing and evaluation. implement
or

. . oy . . Or
5. Physical accessibility considerations. Moderately
6. Potential for ecological and/or cultural resources Implementable (i.e.,
impacts during implementation. with some difficulty) 2.0
7. Need for coordination with other Hanford Site entities or or
and the ability to obtain approvals from other agencies, Easily Implementable 3.0

including activities needed to coordinate with other offices
and agencies; the ability and time required to obtain any
necessary approvals and permits from other agencies;
and to gage regulatory agency acceptance for the
process option.
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Table 3-3. Summary of Qualitative and Quantitative Criteria Used for
Secondary Screening. (2 Pages)

Qualitative Corresponding
Evaluation Factors : . Quantitative
Evaluation Options
Score
Criterion: Order-of-Magnitude Cost
Cost per acre. Considers direct Office
capital costs associated with evaluations > $15/acre 1.0
procurement of equipment, or or
mob.|I|zat|0n and setup (where . $10 - $15/acre 20
applicable), operators and materials,
as well as follow-on costs associated or or
with data processing and data < $10/acre 3.0
evaluation.
Ground-based > $50/acre 1.0
surveys or or
Flight-based $25 - $50/acre 2.0
surveys or or
< $25/acre 3.0

In order to evaluate each process option based on the criteria discussed above, a spreadsheet
was developed to capture the scores as well as the primary rationale used for justifying the
score (Appendix A). The low, medium, and high qualitative ratings for evaluation factors
discussed above were assigned a corresponding quantitative score of 1, 2, or 3. Qualitative
and quantitative criteria used in this step are summarized in Table 3-3. For each process
option, scores for the evaluation factors were totaled and averaged to arrive at an aggregate
score between 1.0 and 3.0 for each of the three criteria. Weighting factors were not applied to
these evaluation factors. Process options with a high aggregate score (i.e., at or closest to 3.0)
are considered to have a greater potential of meeting the project objectives and better satisfy
the overall criterion than those process options with a low cumulative score (i.e., at or closest
to 1.0).

3.3.3 Results of Secondary Screening

The secondary screening process focused on the relative performance of each process option
against each particular criterion. The objective was to identify which process options within a
particular technology type may be the most or least favorable for use in an OSE for the Inter-
Areas. It should be noted that a low numerical ranking of a particular process option for one or
more criteria did not necessarily eliminate it from use in the design for an OSE for the Inter-
Areas. Correspondingly, a high numerical ranking for one or more criteria did not necessarily
mean the process option would be automatically used in an OSE for the Inter-Areas.

A third workshop was convened for the purpose of evaluating which technologies and process
options, in the opinion of the technical team, could effectively be implemented in a cost-effective
manner in the Inter-Areas for the Historical Review and Field Investigation steps of the OSE
process. The evaluation and scoring outcomes for each process option are summarized in
Table 3-4. A detailed table that includes the broad technology types and associated process

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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options with evaluation team's assessment for each criterion, including the aggregate scores is
provided in Appendix A.

The results of the secondary screening are summarized in Table 3-5, including the rationale for
not retaining process options that were eliminated from further consideration for use in
developing an optimized design approach for the Inter-Areas OSE (Section 4.0). A total of four
process options were eliminated during the secondary screening process based on the criteria
discussed above. The eliminations were based on the collective OSE project experience and
professional judgment of the technical team and the evaluation criteria.

Other technologies that were not retained for use as an application within the entire Inter-Areas
may be reevaluated for use on a limited basis to fill in potential data gaps based on
observations during the execution of the initial subtasks.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

Process Option

Secondary Screening Criteria

Implementability

s OSE Technology (See Table 3-1 _Effecnve.ness 1=Very Difficult to Implement, Order-of-Magnitude Cost per
ubtask L 1=Low Effectiveness, _ Acre
for Description) 2=Moderately Effective, 2=Moderately Implementable
3= Highly Effective (_l.e., with some difficulty) 1=>$15, 2 =$10 - $15, 3 =<$10
3= Easily Implementable
Historical Office Review existing Moderately- to Highly- Easily Implementable Costis Low
Review evaluations - | historical Effective; @ $7/acre
nonfield documents Discriminating Factor(s): Discriminating Factor(s): Is | Discriminating Factor(s): Cost
Not likely to find part of existing OSE process | information based on past
substantial data to meet in operational areas experience in operational areas
objectives; additional, and is considered to be reliable.
more definitive data
collection will be required
for areas where historical
documents have
suggested a potential
waste site or areas where
there is lack of data.
Aggregate Score: 2.5 Aggregate Score: 3.0 Aggregate Score: 3.0
Obtain new Moderately to Highly Moderately to Easily Costis Low
orthophotography | Effective Implementable @ $8/acre

Discriminating Factor(s):
Collection and data
processing can be
achieved within desired
time frame; relatively fast
approach to collect
reconnaissance data over
the entire site.

Aggregate Score: 2.8

Discriminating Factor(s): Is
the state of the practice for
obtaining digital aerial
images for use in a GIS;
flyovers would require
coordination with DOE and
other site contractors;
relatively large data set;
vendors are available.

Aggregate Score: 2.7

Discriminating Factors: survey is
often performed with LIiDAR
survey to improve cost-
effectiveness; if performed
together with LIDAR survey,
overall cost would be $11/acre
(medium); there is a potential to
improve cost effectiveness
through cost sharing with other
Hanford Site contractors.

Aggregate Score: 3.0

suondo ssads0.d pue salbojouyoss]

0 'ASd

J0 BuUlUS312S pue uoIIeIIIIUP]

G9T-HOM



L00¢ aung

uoneneA3 aus ueydiQ sealy-laiu| oy ubisaq paziwndo pue Buiusalds Abojouyda ]

61-€

Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

OSE

Process Option

Secondary Screening Criteria

Effectiveness

Implementability

Subtask Technology (See Tab_le _3-1 1=Low Effectiveness, 1iVery Difficult to Implement, Order'Of'Ma%r;Lt:de Cost per
for Description) 2=Moderately Effective, 2=Moderately Implementable
3= Highly Effective 3(_HE with some difficulty) 1=>%$15,2 = $10 - $15, 3 = <$10
= Easily Implementable
Historical Office Obtain new Moderately to Highly Moderately- to Easily- Costis Low
Review evaluations - | LIDAR Effective Implementable @ $8/acre
(continued) | nonfield Discriminating Factor(s): Discriminating Factor(s): Is | Discriminating Factor(s): Survey
(continued) Collection and data the state of the practice for is often performed with
processing can be obtaining digital elevation orthophoto survey to improve
achieved within desired data readily integrated with cost-effectiveness; if performed
time frame; additional, all GIS data; useful in together with orthophotograph
relatively fast approach to | identifying pits, trenches, survey, overall cost would be
collect reconnaissance depressions, mounds, and $11/acre (medium); there is a
data over the entire site. roads; flyovers would require | potential to improve cost
coordination with DOE and effectiveness through cost
other site contractors; sharing with other Hanford Site
relatively large data set; contractors.
vendors are available.
Aggregate Score: 2.8 Aggregate Score: 2.7 Aggregate Score: 3.0
Obtain new Moderately Effective Easily Implementable Costis Low
remote sensing @ < $1/acre

images

Discriminating Factor(s):
Uncertainties exist with
resolution of products and
with ability for data to meet
objectives; additional,
more definitive survey will
be required for areas
where remote sensing has
detected a potential object

Aggregate Score: 2.1

Discriminating Factor(s):
Mature technology but has
not yet been used for OSEs
in operational areas and
therefore is of unproven
value in this application;
materials are readily
available and easily
obtainable.

Aggregate Score: 3.0

Discriminating Factor(s): Cost
can vary significantly depending
on the particular product
purchased.

Aggregate Score: 3.0
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Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

Process Option

Secondary Screening Criteria

Implementability

Effectiveness i
OSE Technology | (See Table 3-1 - . 1=Very Difficult to Implement, Order-of-Magnitude Cost per
Subtask o 1=Low Effectiveness, B Acre
for Description) 2=Moderately Effective, 2=Moderately Implementable
3= Highly Effective 3g.eE., vy|th some difficulty) 1=>$50, 2 = $25 - $50, 3 = <$25
= Easily Implementable
Field Ground- Physical Moderately- to Highly- Easily Implementable Cost is Low to Medium
Investigations | based walkdown Effective @ $30 to $40/acre;
surveys Discriminating Factor(s): Discriminating Factor(s): Discriminating Factor(s): Cost

Provides first-hand
inspection of land and
generates good
documentation;
effectiveness limited in
heavy vegetation and by
terrain; affected by the
skill of the observers;
many observers can
produce varied results.

Aggregate Score: 2.7

Proven approach, is part of
existing OSE process in
operational areas; may
require multiple crews to
cover large areas in a timely
manner.

Aggregate Score: 2.9

based on 30- by 30-m grid with
varying rates; slower rate is
associated with highest costs.

Aggregate Score: 2.5

Vehicles survey

Moderately Effective
Discriminating Factor(s):
Can cover more area than
walkdowns on a given
day; effectiveness limited
in heavy vegetation and
by terrain; affected by the
skill of the observers;
many observers can
produce varied results.

Aggregate Score: 2.3

Moderately Implementable

Discriminating Factor(s):
Accessibility limitations due
to ecological concerns,
cultural resource issues,
heavy vegetation, and steep
terrain; and potential fire
hazards may exist during
certain times of the year. Is
considered to best be used
in targeted areas with
existing roads; may require
multiple crews and vehicles
to cover large areas in a
timely manner.

Aggregate Score: 2.4

Cost is Low to Medium

@ $11 to $15 acre
Discriminating Factor(s): Cost
varies depending on survey rate;
slower rate is associated with
highest costs.

Aggregate Score: 3.0
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Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

Process Option

Secondary Screening Criteria

Implementability

Effectiveness i
OSE Technology | (See Table 3-1 B ) 1=Very Difficult to Implement, Order-of-Magnitude Cost per
Subtask o 1=Low Effectiveness, B Acre
for Description) 2=Moderately Effective, 2=Moderately Implementable
3= Highly Effective 3g.eE., vy|th some difficulty) 1=>%$50, 2 = $25 - $50, 3 =<%$25
= Easily Implementable
Field Ground- Magnetometer/ Low to Moderately Moderately to Somewhat Cost is High
Investigations | based gradiometer Effective Easily Implementable @ $66 to $146/acre
(continued) surveys Discriminating Factor(s): Discriminating Factor(s): Discriminating Factor(s): Cost

(continued)

Readily detects ferrous
materials at or near the
surface, but not other
materials; poor results for
areas with geologic
interference from basalts
or other mafic lithologies;
slow survey rate.

Aggregate Score: 1.7

Proven approach, has been
used for OSEs for focused,
targeted locations in
operational areas;
implementation for very large
areas has been considered
to be not practical.

Aggregate Score: 2.6

varies depending on survey rate;
slower rate is associated with
highest costs; there is a potential
to improve cost effectiveness
through cost sharing with other
Hanford Site contractors.

Aggregate Score: 1.0

Ground-
penetrating radar

Moderately Effective

Discriminating Factor(s):
Slow survey rate,
significant time and
resources are associated
with collection of these
data; able to detect buried
debris (ferrous and
nonferrous).

Aggregate Score: 2.0

Moderately Implementable
to Very Difficult to
Implement

Discriminating Factor(s):
Proven approach at the
Hanford Site, has been
successfully used for OSEs
for focused, targeted
locations in operational
areas and for many other
applications; implementation
for very large areas has
been considered to be not
practical.

Aggregate Score: 1.6

Cost is High
@ $210 to $351/acre

Discriminating Factor(s): Cost
varies depending on survey rate;
slower rate is associated with
highest costs

Aggregate Score: 1.0
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Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

Process Option

Secondary Screening Criteria

Implementability

Effectiveness i
OSE Technology | (See Table 3-1 _ . 1=Very Difficult to Implement, Order-of-Magnitude Cost per
Subtask L 1=Low Effectiveness, _ Acre
for Description) 2=Moderately Effective 2=Moderately Implementable
3= Highly Effective ' (i.e., with some difficulty) 1=>%$50, 2 = $25 - $50, 3 =<%$25
gnly 3= Easily Implementable

Field Ground- Electromagnetic Low to Moderately Moderately Implementable | Costis High
Investigations | based induction/ Effective to Very Difficult to @ $88 to $ 219/acre
(continued) surveys conduction Implement

(continued)

Discriminating Factor(s):
Slow survey rate,
significant time and
resources are associated
with collection of these
data; potential for
powerline and/or
geological magnetic
interferences; results are a
function of interpreter
experience.

Aggregate Score: 1.6

Discriminating Factor(s):
Proven approach, has been
used for OSEs for focused,
targeted locations in
operational areas;
implementation for very large
areas has been considered
to be not practical.

Aggregate Score: 2.4

Discriminating Factor(s): Cost
varies depending on survey rate;
slower rate is associated with
highest costs; there is a potential
to improve cost effectiveness
through cost sharing with other
Hanford Site contractors.

Aggregate Score: 1.0

Flight-based
surveys

Visual inspection/
video

Moderately Effective

Discriminating Factor(s):
Fast survey rate;
effectiveness limited in
heavy vegetation; relies
on direct line of sight;
buried objects cannot be
detected; results affected
by the skill of the observer
and speed of the aircraft;
many observers can
produce varied results.

Aggregate Score: 1.8

Moderately to Somewhat
Easily Implementable
Discriminating Factor(s): Is a
proven technology that is
routinely performed;
equipment and materials are
readily available; significant
effort required to evaluate
video data; may require
coordination with DOE and
other site contractors.

Aggregate Score: 2.6

Costis Low @ $11/acre

Discriminating Factor(s): Survey
is best performed as part of other
aerial surveys to improve cost-
effectiveness (and reliability of
data).

Aggregate Score: 3.0
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Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

OSE

Process Option

Secondary Screening Criteria

Effectiveness

Implementability

_ - Order-of-Magnitude Cost per
Subtask Technology (See Tab.le .3-1 1=Low Effectiveness, 1:Very prificult to 'mplement, %\Cl’e P
for Description) 2=Moderately Effective, 2=Moderately Implementable
3= Highly Effective (i.e., with some difficulty) 1=>%$50, 2 = $25 - $50, 3 = <$25
3= Easily Implementable
Field Flight-based | Vertical magnetic | Low to Moderately Moderately Implementable | Cost is High
Investigations | surveys gradiometer Effective @ $57/acre

(continued)

(continued)

Discriminating Factor(s):
Increased safety risks
associated with low
altitude (2 m) flying over a
long duration; requires
significant time to collect
and analyze data;
powerline and/or
geological magnetic
interferences; potential for
false positives due to
geology; results are a
function of interpreter
experience.

Aggregate Score: 1.8

Discriminating Factor(s): A
proven technology that has
been implemented at a
number of sites for
unexploded ordinance (UXO)
surveys; may be issues of
limited equipment availability
and number of contractors
because of limited humber of
companies that provide
service; large data sets that
would require significant
processing and specific
experience; would require
considerable coordination
with DOE and other site
contractors.

Aggregate Score: 2.3

Discriminating Factor(s): Cost
effectiveness can be improved if
combined with other aerial data
collection methods (e.g., visual
survey, radiation survey); there is
a potential to improve cost
effectiveness through cost
sharing with other Hanford Site
contractors.

Aggregate Score: 1.0
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Table 3-4. Summary of Results of Secondary Screening of Potential Technologies and Process Options. (7 Pages)

Process Option

Secondary Screening Criteria

Implementability

Effectiveness ;
OSE Technology (See Table 3-1 _ . 1=Very Difficult to Implement, Order-of-Magnitude Cost per
Subtask o 1=Low Effectiveness, _ Acre
for Description) 2=Moderately Effective 2=Moderately Implementable
3= Hiahly Effective ' (i.e., with some difficulty) 1=>%$50, 2 = $25 - $50, 3 = <$25
gnly 3= Easily Implementable
Field Flight-based | Electromagnetic Low to Moderately Moderately Implementable | Costis High
Investigations | surveys induction Effective @ $108/acre

(continued)

(continued)

Discriminating Factor(s):
Detects both ferrous and
nonferous objects;
provides useful data for
areas affected by
geological magnetic
interferences; size of
objects that can be
detected decreases as
survey elevation
increases; increased
safety risks associated
with low altitude flying;

Aggregate Score: 1.5

Discriminating Factor(s): A
proven technology that has
been implemented at a
number of sites for UXO
surveys; may be issues of
limited equipment availability
and number of contractors
because of limited humber of
companies that provide
service; large data sets that
require significant processing
and specific experience;
would require considerable
coordination with DOE and
other site contractors.

Aggregate Score: 2.3

Discriminating Factor(s): Cost
effectiveness can be improved if
combined with other aerial data
collection methods (e.g., visual
survey, radiation survey); there
is a potential to improve cost
effectiveness through cost
sharing with other Hanford Site
contractors.

Aggregate Score: 1.0
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Table 3-5. Summary of Technologies and Process Options Retained for Optimizing Inter-Areas OSE Design. (3 Pages)

OSE Subtask Technology

Retained/NetRetained-Process
Options for Optimized OSE
Design

Rationale for Retaining/Net-Retaining Process Option for
Optimized OSE Design

1. Historical Office evaluations -
Review nonfield

Review existing historical
documents

Retained because process option is moderately to highly effective,
easily implementable, and the cost is low; is part of existing OSE
process in operational areas and has a demonstrated history of
usefulness.

Obtain new orthophotography

Retained because process option is moderately- to highly-effective,
moderately to easily implementable, and the cost is low; should be
implemented in conjunction with obtaining new LIDAR; is the state
of the practice for obtaining digital aerial images for use in a GIS;
orthophotography and LiDAR can provide useful current data to
help focus field investigations; is anticipated to be especially useful
for focusing field investigations in steep, heavily vegetated terrain
along the river shoreline, which is very difficult to access in the
field; evaluation of this new imagery will minimize need to also
evaluate successive sets of existing historical aerial photography.

Obtain new LIiDAR

Retained because process option is moderately- to highly-effective,
moderately- to easily- implementable, and the cost is low; should
be implemented in conjunction with obtaining new
orthophotography; is the state of the practice for obtaining digital
aerial images for use in a GIS; orthophotography and LiDAR can
provide useful current data to help focus field investigations; is
anticipated to be especially useful for focusing field investigations in
steep, heavily vegetated terrain along the river shoreline which is
very difficult to access in the field; evaluation of this new imagery
will minimize need to also review successive sets of existing
historical aerial photography.

While this process option is easily implementable and low in cost, it
was is not retained because of concerns about effectiveness
related to uncertainties with resolution and small scale of available
products and with ability for data to meet objectives; while this is a
mature technology, it has not yet been used for OSEs in
operational areas and, therefore, is of questionable and unproven
value in this type of application.
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Table 3-5. Summary of Technologies and Process Options Retained for Optimizing Inter-Areas OSE Design. (3 Pages)

Retained/Not Retained Process Rationale for Retaining/Net-Retaining Process Option for
OSE Subtask Technology Options for Optimized OSE g/ . P
Desi Optimized OSE Design
esign
2. Field Ground-based Physical walkdown Retained because process option is moderately to highlyeffective,

Investigations | surveys

easily implementable, and the cost is low to medium,; this approach
is proven and is part of existing OSE process in operational areas;

Vehicle survey

Retained because process option is moderately to highly effective,
moderately difficult to implement, and the cost is low to medium;
while not suitable for application to the entire Inter-Areas, is
considered to best be used in targeted areas with existing roads.

Magnetometer/gradiometer

Retained because process option is effective in areas with no
geologic interferences, is moderately to somewhat easily
implementable; while the unit (i.e., per acre) cost is high but can be
contained by using this process option in smaller focused, targeted
areas, as it has been used at times for past OSEs in operational
areas.

Ground-penetrating radar

Retained because process option is moderately effective,
moderately to very difficult to implement; while the unit (i.e., per
acre) cost is high but can be contained by using this process option
in smaller focused, targeted areas, as it has been used for past
OSEs in operational areas.

Electromagnetic
induction/conduction

Retained because process option has been shown to be very
useful in detecting nonferrous buried objects in past OSEs, even
though overall effectiveness is low to moderate and it is moderately
to very difficult to implement; while the unit (i.e., per acre) cost is
high but can be contained by using this process option in smaller
focused, targeted areas, as it has been used for past OSEs in
operational areas.

Flight-based surveys

Process option is not retained because effectiveness is considered
limiting (i.e., reliability of low altitude visual observations at flight
speed [approximately 60 mph] and limited usefulness of video data,
even though it is moderately to somewhat easily implementable
and cost is low.
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Table 3-5. Summary of Technologies and Process Options Retained for Optimizing Inter-Areas OSE Design. (3 Pages)

Retained/Net Retaired-Process Rationale for Retaining/Net-Retaining Process Option for
OSE Subtask Technology Options for Optimized OSE Optimi )
Desian ptimized OSE Design
9
2. Field Flight-based surveys Electromagnetic-induction Process option is not retained because for a similar or potentially
Investigations | (continued) slightly greater cost, obtaining electromagnetic data at focused,
(continued) targeted areas from ground-based surveys can be obtained without
the increased safety risks and increased administrative
coordination issues associated with low altitude flying. Potential for
limited use in some areas. While not retained at this time, may
need to be reevaluated for limited use during the Field Investigation
Vertical-magnetic-gradiometer Process option is not retained because of Increased safety risks

associated with low altitude flying for a long duration; requires
significant time to collect and analyze data; potential for power line
and/or geological magnetic interferences; potential for false
positives; produces a large data set would require significant
processing; would require considerable administrative coordination
with DOE and other site contractors; cost is high. Potential for
limited use in some areas. While not retained at this time, may
need to be reevaluated for limited use during the Field Investigation

NOTE: Text with strikethrough and shading indicates process option was not retained for consideration as part of an optimized OSE design approach for the Inter-

Areas in Section 4.0.
DOE
GIS

LIiDAR
OSE

U.S. Department of Energy
Geographical Information System

Light Detection and Ranging
orphan site evaluation
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4.0 PROPOSED APPROACH AND OPTIMIZED DESIGN FOR INTER-AREAS
ORPHAN SITE EVALUATIONS

This section will provide the overall proposed approach and optimized design developed for
conducting the historical evaluation and field investigation subtasks of the Inter-Areas OSE.
Details associated with each of the ensuing tasks based on the technologies and process
options retained during the screening processes is also presented.

4.1 INTER-AREAS OSE PROPOSED APPROACH

The proposed approach developed for the OSE process for the Inter-Areas is summarized in
Table 4-1. The process involves two primary subtasks, historical review and field investigation.
Within each of these subtasks are multiple associated technology and process options that
when used collectively as part of the optimized design provides sufficient information and data
for decision making. The optimized design for the historical review and field investigations
subtasks are discussed in Sections 4.2 and 4.3, respectively.

Because of the relatively sparse operational data anticipated to be available for these areas, a
main focus of the initial phase of the Inter-Areas OSE will be to identify "activity areas" that are
indicative of potential past disturbance and may be associated with past Hanford Site
operational activities. Follow-on walkdowns will be limited to areas that are identified as suspect
areas or areas of high potential impact based on historical research or aerial data.

Remnants of pre-Hanford agriculture areas are scattered throughout the River Corridor area.
Farms, homesteads and their associated out-buildings, irrigation features, farm implements,
garbage dumps, and scattered debris are examples of features that may be encountered.
Although the general locations of these farm and homesteads will be captured and identified as
a GIS layer, no items will be recorded within these features unless they contain the potential for
an orphan site or pose a physical hazard.

One of the more challenging issues associated with the Inter-Areas OSE approach is the
potential for buried debris. Geophysical techniques have the potential for reducing this spatial
uncertainty in the subsurface. However, this is not considered to be cost-effective for the entire
Inter-Areas coverage using either airborne platforms or ground-based surveys. A more
reasonable use of geophysical techniques will be done on a site-specific basis based on the
presence of disturbed surface areas.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Table 4-1. Summary of the Inter-Areas Orphan Site Evaluation Design Approach. (2 Pages)

Process Options

OSE Subtask | Technology | Retained for Use in Area O.f Use in OSE Design
. Application
OSE Design
1. Historical Office Review existing All portions Will include review and analysis of available existing and historical
Review evaluations — | historical documents | of Inter- Hanford Site data, ecological and environmental study data, and
nonfield Areas available historical site documents will be obtained and reviewed
for the entire Inter-Areas. Will include existing aerial photographs,
aerial radiological survey, and vegetation survey data.
Obtain new All portions These new data sets will be collected for the entire Inter-Areas
orthophotography of Inter- together to maximize cost effectiveness and then used to augment
Areas existing data or ecological/environmental study data with new
Obtain new LIDAR All portions aerial photography or other types of imagery data.
of Inter-
Areas
2. Field Ground- Physical walkdown High A physical walkdown of the entire high potential impact zone will be
Investigations | based Potential conducted. To ensure that the area of high potential impact is
surveys Impact Areas | adequately covered, the standardized 30- by 30-m grid will be

only

established over the entire high impact area identified for
investigation. Physical walkdowns will be conducted in the same
manner as the walkdowns performed during the reactor area
OSEs. Will be performed for target locations in the low potential
impact zone.

Vehicle survey

High
Potential
Impact Areas
only

Vehicle surveys will be performed for all accessible roads and
utility easements within this area. This would include main roads,
gravel and dirt roads, railroad right-aways, and electrical
distribution network corridors. Activity areas identified during the
vehicle survey will be investigated using the physical walkdown
method described above.

Magnetometer/
gradiometer

High
Potential
Impact Areas
only

May be limited in certain areas of this zone (i.e., collection of GPR
data along the shoreline using the ground based platform may not
be feasible due to dense vegetation and the steep slopes of the
shoreline banks in many areas). In these cases, the use of either
electromagnetic induction or vertical magnetic gradiometer flight-
based options may be required.
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Table 4-1. Summary of the Inter-Areas Orphan Site Evaluation Design Approach. (2 Pages)

Process Options

Area of

OSE Subtask | Technology | Retained for Use in S Use in OSE Design
. Application
OSE Design
2. Field Ground- Ground-penetrating High
Investigations | based radar Potential
(continued) surveys Impact Areas

(continued)

only

Electromagnetic
induction/conduction

High
Potential
Impact Areas
only

Electromagnetic
induction

High
Potential
Impact Areas

GPR
LiDAR
OSE

ground-penetrating radar
Light Detection and Ranging
orphan site evaluation
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4.2 HISTORICAL REVIEW OPTIMIZED DESIGN

The purpose of the historical review is to obtain sufficient information to identify areas of interest
and Hanford Site-related activities that require additional evaluation, or to eliminate the need for
the detailed assessment or use of process options for some portions of the Inter-Areas. In this
way, existing information known about the Hanford Site is leveraged to eliminate areas of the
50,035 hectares (123,640 acre) Inter-Area portion of the River Corridor where no Hanford Site-
related activities have occurred. The historical review portion of the Inter-Areas OSE will consist
of five main tasks. Each of these five tasks are discussed in detail in the following subsections.

4.2.1 Collection of LiDAR and Orthophotography Data

Light Detection and Ranging (LIDAR) imageray and aerial photographic surveys (including
orthophotography) are performed to provide visual records of sites and provide surface relief
mapping information, both of which are data types that can be integrated in the GIS databases.
These surveys are considered the current state of the practices and are a reproducible product
that can be used for many purposes.

For the Inter-Areas, new LIDAR and aerial orthophotography will be collected as part of the OSE
process. These new data sets can then be used with in combination with the historical
photographs to identify ground disturbance (i.e., activity areas) and topographical (surface)
depression that may be indicative of a Hanford Site-related activities. The topographical data
can also be used to supplement the identification of physical hazards within the Inter-Areas.

The data can also be used to identify areas where the conditions and surface features are not
indicative, therefore detailed surveys are not needed. These new data sets may also be used to
augment existing data.

In addition to providing data to support the OSE for the Inter-Areas, the collection of these data
sets will provide a baseline of for the River Corridor that represents the current conditions of this
area at time of the completion of the RCCC. This information/data can then be transitioned to
the next site contractor responsible for the stewardship activities following cleanup.

4.2.2 Historical Documents

For the Inter-Areas of the RCCC, the availability of historical information is anticipated to be
limited in nature due to the absence of operational areas and limited activity associated with this
area. The review and analysis of available existing and historical Hanford Site data, ecological
and environmental study data, and available historical site documents will be obtained and
reviewed for the Inter-Areas. This may include conducting interviews with past and present
workers as, necessary to augment historical data.

4.2.3 Aerial Photography

The use of historical aerial photographs is an important part of the historical review.
Photographs are one of the most useful and relied upon components to support historical
research during the OSE process. Aerial and nonaerial photographs are the two most common
types available to support reviews. Existing aerial photographs are available back to 1938.
However, the quality of these early photographs is poor and, as a result, they are not often
used. Some of the best pre-Hanford aerial photographs are black and white photographs taken
in 1941 and 1948. The 1941 coverage is limited covering primarily the 100 Areas. The 1948

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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aerials covers most of the site. Together these photographs provide a baseline to establish pre-
Hanford and early Hanford areas of ground disturbance and activity areas. Ground disturbance
is often visible in the photographs dating back to 1941 and 1948.

Later era photographs are often in color and provide an additional level of information related to
Hanford era activities and vegetation. In addition, pre-Hanford aerial photography can be used
to identify farmsteads, for which limited evaluations will be conducted. When used with earlier
photographs, it is possible to determine a timeline of activities that occurred in a specific area.

For the Inter-Areas OSE, the review of existing historical aerial photography for purpose of
identifying activity areas will be limited to years where coverage within the target area is
sufficient and resolution is appropriate for identification of such areas. For the Inter-Areas OSE,
the historical review process will primarily rely on existing aerial photographs generated from
years 1948, 1996, and 2002. Additional photographs may be reviewed for intermediate years to
establish timelines, however, on a limited basis.

4.2.4 Aerial Radiological Surveys

Aerial gamma surveys of the Hanford Site have been performed on several occasions since the
late 1970s. The initial survey was conducted in the spring of 1978 with sodium iodide detectors
using a helicopter platform. This survey is described in detail in EGG-1183-1828. Since then
there have been two additional airborne surveys that were conducted in 1988 (documented in
EGG-10617-1062), and 1996. The 1996 survey data is considered preliminary as the survey
data was not completely processed.

Acquiring and reviewing these radiological surveys during the historical review to identity
potential localized radiological anomalies within the Inter-Areas should provide sufficient
information to determine if previously unknown source(s) are present and should be evaluated
as part of this OSE process. Another part of the preferred approach is to reevaluate the
potential use and applicability of the 1996 Hanford Site radiological survey data. Although these
data were not processed following collection, it may be useful for the purpose of this task
because it may show that there are no large unknown radiological source(s) in the Inter-Areas.

4.2.5 Vegetation Surveys

Survey and mapping efforts conducted at the Hanford Site have included documenting plant
types and plant communities. Data are collected for plant populations and plant communities to
develop baseline information and monitor for changes resulting from Hanford Site operations.
The surveys are conducted and the data are reported annually as part of the Hanford Site
environmental reports. Vegetation information is significant for historical purposes in order to
determine areas of ground disturbance. Gray rabbitbrush, tumble mustard, tarweed, thistles,
and cheatgrass are plant types associated with ground disturbance. Old-growth sagebrush and
bunch grass are plant types associated with no ground disturbance.

For the Inter-Areas OSE, the review of current and historical vegetation surveys will be
conducted for the entire low potential impact area. The purpose of the reviews will be to identify
ground disturbances (i.e., activity areas) and vegetation communities or types indicative of
ground disturbances for subsequent physical walkdowns. In addition, the review of vegetation
surveys can also be used to eliminate areas or tracts of land where no known disturbances

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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have occurred based on visual evidence and plant types (i.e., mature sagebrush), hence
confirming no indication of Hanford Site activities.

4.3 FIELD INVESTIGATION OPTIMIZED DESIGN

For the purpose of developing an optimized design for the OSE approach in the Inter-Areas, the
area was preliminarily divided into two zones: high potential impact and low potential impact.
Figure 4-1 presents the preliminary boundaries of each of the two zones based on general
historical knowledge of the Hanford Site. The high potential impact zone represents areas that
buffer past operational areas and the Columbia River shoreline, which are considered as having
the greatest potential for containing unknown waste disposal areas and the highest sensitivity.
The low potential impact zone consists primarily of inland areas most distant from the
operational areas and buffers the high potential impact zone and is considered to have the
lowest potential for containing unknown waste disposal areas. After initiation of the Inter-Areas
OSE, the boundaries of these zones may be adjusted before initiating the Field Investigation
based on the results of the Historical Review.

The following sections will provide detailed information regarding the OSE activities associated
with the field investigation for each of these two zones.

4.3.1 High Potential Impact Zone

A physical walkdown of the entire high potential impact zone will be conducted. To ensure that
the area of high potential impact is adequately covered, the standardized 30- by 30-m grid will
be established over the entire high impact area identified for investigation. Identical to the
walkdown portion of the reactor area, geophysical investigation techniques may also be applied
to targeted areas within the high potential impact zone based on features identified through
either historical review or during the physical walkdown.

4.3.2 Low Potential Impact Zone

Activity areas within the low potential impact portion of the Inter-Areas will be identified through
the use of the historical review process that includes analyzing the new orthophotography and
LiDAR data, and reviewing existing aerial photography, vegetation surveys, and/or other
available resources. These activity areas are defined as areas that appear to have been active
at one time and therefore have a higher likelihood of having a potential orphan site.

Once the activity areas are identified, a physical walkdown of the activity area will be conducted
for the purpose of identifying man-made features and other items within the River Corridor that
have the potential as an orphan site. In addition to the physical walkdown of activity areas,
visual surveys of all existing road, utility corridors, and railroad easements within the low
potential impact zone will also be performed.

Technology Screening and Optimized Design for Inter-Areas Orphan Site Evaluation
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Figure 4-1. Preliminary Location of High and Low Potential Impact Areas within the
Inter-Areas of the River Corridor.
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NOTE: After startup of the Inter-Areas OSE, the boundaries of zones may be adjusted based on the
results of the Historical Review.
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4.3.2.1 Physical Walkdown. The use of ground-based evaluations (i.e., targeted physical
walkdowns, ground-penetrating radar) will be conducted for targeted areas identified as activity
areas. The purpose of the physical walkdowns will be to identify and document man-made
features based on field observations. These physical walkdowns will be conducted in the same
manner as the walkdowns performed during the reactor area OSEs and those performed in the
high potential impact zone discussed in Section 4.3.1.

4.3.2.2 Vehicle Surveys. Another step in the Inter-Areas OSE process involves evaluating
portions of the low impact portion of the Inter-Areas using vehicle surveys. Vehicle surveys will
be performed for all accessible roads and utility easements within this area. This would include
main roads, gravel and dirt roads, railroad right-aways, and electrical distribution network
corridors. The purpose for performing this type of survey is to identify anomalies or negate the
potential for remote disposal of debris that, if occurred, would have likely been conducted within
the vicinity (assumed to be 30 m) of either side of road. On a limited basis, follow-on physical
walkdown surveys may be performed 30 m on either side of the areas to identify anomalies.

Note that numerous roads in the Inter-Areas have been installed for the sole purpose of
supporting the installation and monitoring of the groundwater. It is important to identify such
roads by evaluating the locations of existing monitoring wells, as well as those that have been
decommissioned, thereby justifying the purpose of the road and eliminating the notion that the
roads were constructed for the purpose of debris disposal.

4.4 EXCLUDED AREAS

There are several areas within the Inter-Areas boundary of the RCCC that will not be evaluated
as part of this process. These areas as shown in Figure 1-1 include the 100 Area reactor
operations, the 200 East and West Areas and surrounding buffer zone, the 300 Area, the

400 Area, Laser Interferometer Gravitational-Wave Observatory, Energy Northwest, Hazardous
Material Management and Emergency Response Training Center and associated training land,
and land parcels owned by other government agencies.

Within the Inter-Areas OSE boundary there are also several areas with unique geological
features where no or minimal field investigations will be conducted. One of these areas is the
Hanford Reach National Monument sand dunes located just north of Energy Northwest. The
other area consist of exposed surface basalt outcrops also known as Gable Mountain and
Gable Butte. The potential for orphan sites in both these areas are low because they are not
likely to have been used to dispose of waste due to accessibility issues.

The evaluation of both these areas will rely primarily on existing historical information because
known sites within these two features are well documented and to minimize effects associated
with the cultural and ecological sensitivity within these areas. However, for the dunes area, a
field investigation may be conducted and limited to the electrical distribution corridors located on
the southern and eastern boundaries of this area.
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Table A-1. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Historical Review Process Options. (4 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation | Technology | Process Option Description 1=Low Effectiveness _ 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately Im;zjlifmelate;bie (6., with some 1=>$15,2=%$10-%$15, 3 =<3%10
A . ifficulty ’ ’
; 3= Highly Effective 3 = Easily Implementable
1. Historical | Office Review existing Compilation and analysis of existing historical AGGREGATE PROCESS 2.5 | AGGREGATE PROCESS OPTION 3.0 | AGGREGATE PROCESS 3.0
Review evaluations - | historical documents, drawings, aerial photographs, personnel OPTION SCORE: SCORE: OPTION SCORE:
nonfield documents ‘”te"_v 1ews, existing aerial fad‘o‘og,'ca' SUrveys, sitewide |4 Safety & Health risks: low 3 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per acre
monitoring data, and maps. The information is . ; . ;
) ; ; \ risk as these are conducted in operate: part of current OSE process is $7
analyzed to identify possible waste sites, and for office environment , Order-of-Maanitud t for 123.640
locating features/structures that were built across the oraer-or-agnitude cost for 125,540 acres
site. 2. Time required to achieve 3 | 2. Reliability for sustained operations: 3 | is $865,480. Cost estimate based on pas
objectives (schedule): little part of current OSE process experience in operational areas. ’
information, quick document ’
review of existing information,
and not acquiring new data.
3. Degree of Certainty for 1 | 3. Availability of equipment, 3
useful data: Not likely to find specialists, and materials: established
new data, hence would not method to collect data
meet objectives of identify
waste sites and focus areas.
4. Risks to schedule/budget: 3 | 4. Need for intensive data processing: 3

Low cost, if unsuccessful can
supplement with another
technology

low technology, easy to obtain and part of
current OSE process

Notes: Not likely to find substantial
data to meet objectives; additional,

more definitive data collection is

typically required for areas where

historical documents have suggested

a potential waste site.

5. Physical accessibility 3
considerations: None, obtainable within
existing Hanford databases and
resources

6. Potential for ecological/cultural 3
resource impacts: None

7. Need for coordination with other 3
Hanford entities: established methods
and part of current OSE process

Notes: |s part of existing OSE process in
operational areas; may require multiple crews to
cover large areas in a timely manner
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Table A-1. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Historical Review Process Options. (4 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation | Technology | Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately Impgifr'nelrtta)ble (i.e., with some 1=>$15, 2 = $10 - $15, 3 = <$10
= Hi i iculty ' ’
3= Highly Effective 3 = Easily Implementable

1. Historical | Office Obtain new Will provide a complete digital image of aerial AGGREGATE PROCESS 2.8 | AGGREGATE PROCESS OPTION 2.7 | AGGREGATE PROCESS 3.0

Review evaluations — | orthophotography | photographs for the entire site that can be readily OPTION SCORE: SCORE: OPTION SCORE:

(continued) | nonfield integrated with all GIS data; generally flown with

(continued) LIDAR. 1. Safety & Health risks: 3 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per acre
proven technology, routinely operate: current state of the practice for is $8
performed obtaining aerial digital images Order-of-Magnitude cost for 123,640 acres
2. Time required to achieve 3 | 2. Reliability for sustained operations: | 3 |is $989,120
objectives (schedule): Flying current state of the practice, advanced in Survey is often performed with LIDAR
and data process/reporting technology have benefited this technology survey to improve cost-effectiveness; if
would take 5 months and can over aerial photographs they were performed together, order-of-
be performed within desired magnitude cost is $1,414,441, or
timeframe. $11.44/acre; there is a potential to
p TS : i t effectiveness through cost

3. Degree of Certainty for 3 | 3. Availability of equipment, 3 | Improve cos .
useful data: Provides precise specialists, and materials: Several zgﬁ;'rggt‘gr'éhfg:t;i;::ggcf[rgoigfe d under
real time data companies available to perform service the RCCC (i.e., 200 Areas).
4. Risks to schedule/budget: 2 | 4. Need for intensive data processing: 2
may prove to be no more More time and effort associated with
effective than aerial image processing, storing, and analyzing
photographs data than conventional aerial photographs
Notes: Could also be beneficial to 5. Physical Accessibility 3
long-term stewardship by considerations: entire site assumed to
documenting the current state of be accessible because of altitude
conditions within the RCCC. necessary for data collection
Collection and data processing can | . Potential for ecological/cultural 3
be achieved within desired time resource impacts: not anticipated to be
frame; relatively fast approach to problematic because of specified altitude
collect reconnaissance data over the necessary for data collection
entire site. 7. Need for coordination with other 2

Hanford entities: may require
coordination with DOE, other site
contractors

site contractors; relatively large data set;
vendors are available.

Notes: Is the state of the practice for obtaining
digital aerial images for use in a GIS; flyovers
would require coordination with DOE and other
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Table A-1. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Historical Review Process Options. (4 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation | Technology | Process Option Description 1=Low Effectiveness _ . 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately 'm%%me'?tta)ble (ie., with some 1=>$15,2=%$10-$15, 3=<$10
- f ifficulty
, 3= Highly Effective 3 = Easily Implementable
1. Historical | Office Obtain new LIDAR | Provides complete digital topographic model of the site | AGGREGATE PROCESS 2.8 | AGGREGATE PROCESS OPTION 2.7 | AGGREGATE PROCESS 3.0
Review evaluations — that can be viewed in 2-D and 3-D. The data can be OPTION SCORE: SCORE: OPTION SCORE:
(continued) nonf!(feld d readily m;‘e.gr;t?d W.'tth otherf IS gata. F'Tom digital d 1. Safety & Health risks: 3 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per acre
(continued) :‘;gzgr:g’ 4 Igthzraf,ezl’[jéet;egfin?;es?%frfsl;gr;génmtgiueg'sy proven technology, routinely operate: current state of the practice for is $8
. * | performed obtaining topography data Order-of-Magnitude cost for 123,640 acres
generally flown with orthophotography. .
2. Time required to achieve 3 | 2. Reliability for sustained operations: 3 | is $989,120.
objectives (schedule): Flying current state of the practice, advanced in Survey is often performed with orthophoto
and data process/reporting technology have benefited this technology survey to improve cost-effectiveness; if
would take 5 months and can over standard topography data they were performed together, order-of-
be performed within desired magnitude cost is $1,414,441, or
timeframe $11.44/acre; there is a potential to
- oo : i t effectiveness through cost
3. Degree of Certainty for 3 | 3. Availability of equipment, 3 | 'Mprove cos .
useful data: Provides precise specialists, and materials: Several 22?{;2%tgghf§:?rre::gggo?,g?e d under
real time data companies available to perform service the RCCC (i.e., 200 Areas) .
4. Risks to schedule/budget: 2 | 4. Need for intensive data processing: 2

May prove to be no more
effective than aerial
photographs

More time and effort associated with
image processing, storing, and analyzing
data than conventional aerial photographs

Notes: Could also be beneficial to

long-term stewardship by

documenting the current state of

conditions within the RCCC.

Collection and data processing can

be achieved within desired time
frame; additional, relatively fast

approach to collect reconnaissance

data over the entire site.

5. Physical accessibility 3
considerations: not anticipated to be
problematic because of specified altitude
necessary for data collection

6. Potential for ecological/cultural 3
resource impacts: not anticipated to be
problematic because of specified altitude
necessary for data collection

7. Need for coordination with other 2
Hanford entities: may require
coordination with DOE, other site
contractors

Notes: |s the state of the practice for obtaining
digital elevation data readily integrated with all
GIS data; useful in identifying pits, trenches,
depressions, mounds, and roads; flyovers
would require coordination with DOE and other
site contractors; relatively large data set;
vendors are available; relatively large data set;
vendors are available.
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Table A-1. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Historical Review Process Options. (4 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Impl.e!"nentability
Evaluation | Technology | Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately Im;z};fr;;mtya)ble (ie., with some 1=>$15,2=%$10-$15, 3=<$10
3= Highly Effective 3 = Easily Implementable
1. Historical | Office Obtain new remote | Any long-distance survey platform (e.g., satellite, high- | AGGREGATE PROCESS 2.1 | AGGREGATE PROCESS OPTION 3.0 | AGGREGATE PROCESS 3.0
Review evaluations — | sensing images altitude aircraft) that provides current imagery, maps, OPTION SCORE: SCORE: OPTION SCORE:
(continued) | nonfield terrain, and 3D buildings. Some services may be 1. Safety & Health risks: litle | 3 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per acre
(continued) accessible via the internet (e.g., an example of such risk associated with obtaining operate: is $0.66
technology is Google-Earth, available at data ) ord ' f Maanitud t for 123.640
http://earth.google.com/earth.html). raer-ol-agnitude cost for 123,530 acres
2. Time required to achieve 15 | 2. Reliability for sustained operations: | 3 | is $81,602. Cost can vary widely e.g., ($0
objectives (schedule): - >$800) depending on the particular
Increasing time investment will product purchased.
not likely increase ability to '
meet objectives because of
inherent limitations to remote
sensing data.
3. Degree of Certainty for 1.5 | 3. Availability of equipment, 3
useful data: uncertain of specialists, and materials: appears to
resolution associated with long- be readily available and/or easily
distance surveys; existing obtainable
information may have variable
resolution for different areas of
the site
4. Risks to schedule/budget: 2.5 | 4. Need for intensive data processing: 3
Low cost and time associated Unlikely to require much processing,
with obtaining data; could be anticipated to be similar to aerial
supplemented with other photographs
technology if unsuccessful
Notes: Uncertainties exist with 5. Physical accessibility 3
resolution of products and with ability | considerations: not anticipated to be
for data to meet objectives; problematic because this is a high altitude
additional, more definitive survey will | data collection method
be required for areas where remote g ‘potential for ecological/cultural 3
2?:&?9 has detected a potential resource impacts: None A
) 7. Need for coordination with other 3

Hanford entities: Unlikely to require
coordination with other entities

Notes: Mature technology but has not yet been

used for OSEs in operational areas and,
therefore, is of unproven value in this

application; materials are readily available and

easily obtainable.
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE ‘ Effectiveness ImpI‘e'mentability
Evaluation | Technology Process Option Description 1=Low Effectiveness 1=Very Difficult o Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately 'm‘z;%%ij‘t;"‘)b'e (i-e., with some 1= >$50, 2 = $25 - $50, 3 = <525
3= Highly Effective 3 = Easily Implementable
2. Field Ground- Physical walkdown Physically walking across the land, AGGREGATE PROCESS OPTION 2.7 | AGGREGATE PROCESS OPTION 2.9 | AGGREGATE PROCESS 2.5
Investigations | based making visual observations of SCORE: SCORE: OPTION SCORE:
‘ surveys surface conditions and documenting
potential waste sites and recording 1. Safety & Health risks: Numerous 3 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per
structures fo‘r Iand closure. - hazards exist due to biological, operate: Currently performed as part acre is $22 - $29
Documentation includes descriptions | \yeather, accessibility, and physical of the OSE process Order-of-Magnitude cost for 123,640
of the'features including GP.S conditions, however, risk can be acres is $2,720,080 - $3,585,560.
coordinates and representative mitigated as proven over the last Cost varies depending on survey rate;
photographs. A grid of varying size several years during implementation of slower rate is associated with highest
is used to control and monitor the other OSEs in the reactor areas. costs.
progress of the field team.
2. Time required to achieve 2.8 | 2.Reliability for sustained 3
objectives (schedule): Total operations: Currently performed as
estimated days ranges from 1,240 to part of the OSE process
2, 756; can be performed, but would
require a significant number of teams
to perform efficiently.
3. Degree of Certainty for useful 3 3. Availability of equipment, 3
data: Can be limited in heavy specialists, and materials: Will
vegetation or terrain require a large number of
team/individuals
4. Risks to schedule/budget: 2 4. Need for intensive data 3
Significant resources and time could processing: Currently performed as
be expended on effort if not successful part of the OSE process; data consists
_ of logbook, photographs, and GXT data
Notes: Effectiveness is dictated by grid size, | 5. Physical accessibility 2
line spacing, and number of observers. The considerations: Accessibility may be
optimal size of grid is 30 by 30 m with 2 limited in remote areas of river corridor
observers which is consistent with current 6. Potential for ecological/cultural 3
OSE approach. Walkdowns are not resource impacts: Not anticipated to
archivable other than the information impact resources
collected at time of survey. Provides first-
7. Need for coordination with other 3

hand inspection of land and generates good
documentation; effectiveness limited in heavy
vegetation and by terrain; affected by the skill
of the observers; many observers can
produce varied results.

Hanford entities: Not anticipated to
be problematic based on current OSE
processes

Notes: Proven approach, Is part of existing

OSE process in operational areas; may

require multiple crews to cover large areas in

a timely manner
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Impl_e_mentability
Evaluation Technology Process Option Description 1=Low Effectiveness 2 = Mod 1=\t/elry| D“T'C”“ t? Igllpigment.th Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective = Vioderately m%ﬁfﬁiﬁ ;) € (i.e., with some 1=>$50, 2 = $25 - $50, 3 = <$25
3= Highly Effective 3 = Easily Implementable
2. Field Ground- Vehicle survey Driving across the land, making AGGREGATE PROCESS OPTION 2.3 | AGGREGATE PROCESS OPTION 2.4 | AGGREGATE PROCESS 3.0
Investigations | based visual observations of surface SCORE: SCORE: OPTION SCORE:
(continued) surviys q conditions and ddocumdgntlng potential "4 "safety & Health risks: May posea | 2 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per
(continued) }Na?te dsutels an re\z/t\:/orkmg structures potential risks to operator due to operate: Will require a large number acre is $11 -15
orfand closure. VVOrKers carry vegetation and terrain of team/individuals Order-of-Magnitude cost for 123,640
camera, GPS unit, and logbook. . ; :
Grid size is undetermined at this 2. Time required to achieve 3 | 2.Reliability for sustained 3 acres I1s _$1 +360,040 - $1 ,854,600.
time. ~ objectives (schedule): Total operations: Assumed to be a reliable Cost varies depending on survey rate;
estimated days ranges from 551 - method for evaluation slower rate is associated with highest
1837; can be performed, but would costs.
require a significant number of teams
' to perform efficiently.
3. Degree of Certainty for useful 2 3. Availability of equipment, 3
data: Can be limited in heavy specialists, and materials: Will
vegetation or terrain; effected by the require a large number of
skill and knowledge of the observer team/individuals and readily availabie
equipment
4. Risks to schedule/budget: 2 4. Need for intensive data 3
Significant resources and time could processing: Anticipated to be similar
be expended on effort if not successful to process currently used by OSE team
Notes: Collects identical information as 5. Physical accessibility 1
walkdown, therefore contain similar considerations: May not be
effectiveness ratings. Most effective when accessible to many areas and has
limited to existing roads. Can cover more seasonal limitations (i.e., potential fire
area than walk-downs on a given day; danger)
effectiveness limited in heavy vegetation and 6. Potential for ecologi
X ) . gical/cultural 1
by terrain; affected by the skill of the resource impacts: Assumed to cause
obs:ervers; many observers can produce significant resource damage and
varied results. potential cultural damage to areas
where existing roads do not exist
7. Need for coordination with other 3

Hanford entities: Not anticipated to
be problematic based on current
processes .
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE ' Effectiveness Implementability
Evaluation | Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask - 2=Moderately Effective 2 = Moderately ‘mﬂif'.“eﬂ“")b'e (i-e., with some 1=>$50, 2 = $25 - $50, 3 = <425
AN . ifficulty
3= Highly Effective 3 = Easily Implementable

2. Field Ground- Vehicle survey Notes: Assumption is that this would be

Investigations | based (continued) conducted off-road with a 30- by 30-m grid; is

(continued) surveys essentially identical to a physical walkdown

(continued) with a more efficient platform in lieu of

walking. Accessibility limitations due to
ecological concerns, cuitural resource issues,
heavy vegetation, steep terrain and potential
fire hazards may exist during certain times of
the year work; is considered to best be used
in targeted areas with existing roads; may
require multiple crews and vehicles to cover
large areas in a timely manner

Magnetometer/gradiometer

Measurement of disturbances in the
earth's magnetic field indicative of
potential ferrous materials.
Gradiometer configuration offers
greater sensitivity and good
resolution. Can detect a single 208 L
(55 gal) drum up to 3 m from
instrument.

AGGREGATE PROCESS OPTION 1.7 | AGGREGATE PROCESS OPTION 2.6 | AGGREGATE PROCESS 1.0
SCORE: : SCORE: OPTION SCORE:
1. Safety & Health risks: similar 2 1. Ability to put into action/reliably 3 Notes: Order-of-Magnitude cost per
hazards as identified in physical operate: Will require a large number acre is $66 - $146
walkdown of team/individuals Order-of-Magnitude cost for 123,640
2. Time required to achieve 1.8 | 2. Reliability for sustained 3 | acresis $8,160,240 - $18,051,440.
objectives (schedule): Total operations: Assumed to be a reliable Cost varies depending on survey rate;
estimated days ranges from 12,400 to method for evaluation slower rate is associated with highest
27,556; significant time associated costs; there is a potential to improve
with collection of the data. cost effectiveness through cost
3. Degree of Certainty for useful 2 3. Availability of equipment, 3 igi[lrzgt\grl;h other Hanford Site
data: Potential for power line and specialists, and materials: '
basalt interference; results a function Equipment readily available, however
of interpreter experience could require individual training for

equipment use
4. Risks to schedule/budget: Very 1 4. Need for intensive data 1
time consuming and intensive data processing: Large amounts of data
collection effort that would need to be processed and

interpreted

Notes: Best used in target areas; good tool
for characterization of suspect site, however
not effective for reconnaissance of large
areas; potential for large number of false
positives. Readily detects ferrous materials

at or near the surface, but not other

materials; poor results for areas with geologic

interference from basalts or other mafic
lithologies; slow survey rate.

5. Physical accessibility 2
considerations: Accessibility may be
limited in remote areas of river corridor

6. Potential for ecological/cultural 3
resource impacts: Not anticipated to
impact resources

7. Need for coordination with other 3
Hanford entities: Not anticipated to
be problematic based on current OSE
processes
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Impk—?ment. Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately 'm‘ﬁ%‘f“eﬁt‘?‘)b'e (i.e., with some 1=>§50, 2 = $25 - $50, 3 = <$25
L . ifficulty ’ !
3= Highly Effective 3 = Easily Implementable

2. Field Ground- Magnetometer/gradiometer Notes: Assumptions is based on use as a
Investigations | based (continued) ' site-specific reconnaissance tool, not site-wide
(continued) surveys characterization tool; significant data

(continued) interpretation requires expertise personnel.

Proven approach, has been used for OSEs for
focused, targeted locations in operational
areas; implementation for very large areas
has been considered to be not practical.

Ground-penetrating radar

Measurement of response waves
from incident radar to detect
differences in subsurface conditions
(e.g., ground-penetrating [real
aperture, synthetic aperture]) or
surface conditions (e.g., ultra wide-
band, side-looking aerial, LLNL
micropower impulse). Can detect
buried debris and features up to 5 m
below the surface.

AGGREGATE PROCESS OPTION 2.0 | AGCGREGATE PROCESS OPTION 1.6 | AGGREGATE PROCESS 1.0

SCORE: SCORE: OPTION SCORE:

1. Safety & Health risks: similar 2 1. Ability to put into action/reliably 1 Notes: Order-of-Magnitude cost per

hazards as identified in physical operate: limitations because of acre is $210 - $351

walkdown vegetation and ground features over Order-of-Magnitude cost for 123,640
large area acres is $25,964,400 - $43,397,640.

2. Time required to achieve 1.8 | 2. Reliability for sustained 2 | Costvaries depending on survey rate;

objectives (schedule): Total
estimated days ranges from 19,840 to
33,067; significant time associated
with collection of the data.

operations: would require significant
maintenance and backup power supply

3. Degree of Certainty for useful 3
data: requires highly experienced
individuals for data collection and
interpretation

3. Availability of equipment, 1
specialists, and materials: requires
site-specific calibration and specialized
individuals to operate

4. Risks to schedule/budget: Very 1
time consuming and intensive data
collection effort

4. Need for intensive data 1
processing: intense data processing
and evaluation efforts conducted by
experienced individuals

Notes: Good tool for characterization of site-
specific areas, however, poor for site-wide
reconnaissance method; best when used as
a site-specific tool for obtaining underground
features. Slow survey rate, significant time
and resources are associated with collection
of these data; able to detect buried debris
(ferrous and nonferrous).

5. Physical accessibility 1
considerations: this tool requires use
of large equipment that will limit access
fo some areas

6. Potential for ecological/cultural 2
resource impacts: Has potential to
impact resources in some areas

7. Need for coordination with other 3
Hanford entities: Not anticipated to
be problematic based on current OSE
processes

slower rate is associated with highest
costs
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation | Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately Im;:jlifmer&ta)me (i.e., with some 1 =>$50, 2 = $25 - $50, 3 = <$25
. f ifficulty
3= Highly Effective 3 = Easily Implementable
2. Field Ground- Ground-penetrating radar Notes: Assumptions is based on use as a
Investigations | based (continued) site-specific reconnaissance tool, not site a
(continued) surveys site-wide characterization tool; significant data

(continued)

interpretation requires expertise personnel.
Proven approach at Hanford, has been
successfully used for OSEs for focused,
targeted locations in operational areas and for
many other applications; implementation for
very large areas has been considered to be
not practical.

Electromagnetic
induction/conduction

Induction method uses a current to
induce an electromagnetic field in the
ground that can be measured to
detect differences (e.g., Geonics
EM61-MK2, Geonics EM63).
Conduction method involves the
measurement of natural terrain using
a conductivity meter (e.g., Geonics
EM31-MK2) using a small electric
loop system. Both methods are
mature technologies that will produce
a detailed map of surface and
subsurface ferrous materials which
are indicative of human activity, and
are widely used and accepted for site
characterization. Good resolution to
distance of 3 to 6 m capable of
detecting a single 208 L (55 gal)
drum in a wide range of geological
environments.

objectives (schedule): Total
estimated days ranges from 16,533 to
41,333; significant time associated
with collection of the data.

operations: Assumed to be a reliable
method for evaluation

3. Degree of Certainty for useful 2
data: Potential for power line and
geological feature interferences;
results a function of interpreter
experience

3. Availability of equipment, 3
specialists, and materials:
Equipment readily available, however
could require individual training for
equipment use

4. Risks to schedule/budget: 1
Significant resources and time would
need to be expended for data
collection

4. Need for intensive data 1
processing: significant data
processing and evaluation efforts
conducted by experienced individuals

Notes: Good tool for characterization of site-

specific areas, however poor for site-wide
reconnaissance method. Slow survey rate,
significant time and resources are associated
with collection of these data; potential for
powerline and/or geological magnetic
interferences; results are a function of
interpreter experience.

5. Physical accessibility 1
considerations: Size of units required
to collect data problematic for use over
long periods or in remote areas

6. Potential for ecological/cultural 3
resource impacts: Not anticipated to
impact resources

7. Need for coordination with other 3
Hanford entities: Not anticipated to
be problematic based on current
processes

AGGREGATE PROCESS OPTION 1.6 | AGGREGATE PROCESS OPTION 2.4 | AGGREGATE PROCESS 1.0
SCORE: SCORE: OPTION SCORE:

1. Safety & Health risks: similar 2 1. Ability to put into action/reliably 3 Notes: Order-of-Magnitude cost per
hazards as identified in physical operate: Will require a large number acre is $88 - $219
walkdown ‘ of team/individuals Order-of-Magnitude cost for 123,640
2. Time required to achieve 1.5 | 2. Reliability for sustained 3 | acresis $10,880,320 - $27,077,160.

Cost varies depending on survey rate;
slower rate is associated with highest
costs; there is a potential to improve
cost effectiveness through cost
sharing with other Hanford Site
contractors.
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Table A-2. Inter-Areas Orphan Site Evaluation: . Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Impl_ementability
Evaluation Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately 'mﬂ%ﬂiﬁ?‘)b’e (i.e., with some 1=>$50, 2 = $25 - $50, 3 = <§25
3= Highly Effective 3 = Easily Implementable
2. Field Ground- Electromagnetic Notes: Assumptions is based on use as a
Investigations | based induction/conduction site-specific reconnaissance tool, not a site-
(continued) surveys (continued) wide characterization tool; significant data
(continued) interpretation requires expertise personnel.
Proven approach, has been used for OSEs for
focused, targeted locations in operational
areas; implementation for very large areas
has been considered to be not practical.
Flight-based | Visual inspection/video An observer will identify suspect AGGREGATE PROCESS OPTION 1.8 | AGGREGATE PROCESS OPTION 2.6 | AGGREGATE PROCESS 3.0
surveys features and waste sites via visual SCORE: SCORE: OPTION SCORE:
observation from a helicopter during [ 4 "gafety & Health risks: No added 3 | 1. Ability to put into action/reliably 3 | Notes: Order-of-Magnitude cost per
the genal data qolieqttpn. l'ncludes risks, will only be used if other aerial operate: This is a proven technology acre is $11
makmg an archive dlg't.al v1c.ieo data collection method is performed that is routinely performed Order-of-Magnitude cost for 123,640
recording of ground to identify and )
2. Time required to achieve 2 | 2.Reliability for sustained | 3 | acresis $1,360,040

document suspect features and
waste sites via visual observation
from a helicopter during the aerial
data collection.

objectives (schedule): Collection
can be performed within required time
period, but will require a significant
resources for data review

operations: This is a proven
technology that is routinely performed

3. Degree of Certainty for useful
data: May not be as reliable as other
options; would generate a visual
record, however, anticipated to be a
significant effort to review the video
data

3. Availability of equipment, 3
specialists, and materials:
Equipment readily available

4. Risks to schedule/budget:
Although no added time associated
with data collection, budget and time
would need to be expended for data
review

4. Need for intensive data 1
processing: Very time consuming to
analyze large volumes of video data
with limited value
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation | Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Imptement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately 'm%?;fr.“e?t‘a)b'e (e., with some 1=>$50, 2 = $25- $50, 3 = <425
. . ifficulty ! ’
3= Highly Effective 3 = Easily Implementable
2. Field Flight-based | Visual inspection/video Notes: Provides a visual record of the site 5. Physical accessibility , 3
Investigations | surveys (continued) conditions at time of survey; assume that this | considerations: Not anticipated to be

(continued)

(continued)

tool would be used only if aerial data
collection method is performed. Fast survey
rate; effectiveness limited in heavy
vegetation or by terrain; Relies on direct line
of sight; buried objects are unlikely to be
detected, even only if with a thick layer of
dust; results affected by the skill of the
observer and speed of the aircraft; many
observers can produce varied results.

problematic because these are
airborne platforms

6. Potential for ecological/cultural 3
resource impacts: Not anticipated to
be problematic because these are
airborne platforms

7. Need for coordination with other 2
Hanford entities: May require
coordination with DOE, other site
contractors

Notes: Is a proven technology that is

routinely performed; equipment and materials -

are readily available; significant effort required
to evaluate video data; may require
coordination with DOE and other site
contractors. Considered bonus information if
aerial data collection method is performed.

Vertical magnetic
gradiometer survey

Measurement of disturbances in the
earth's magnetic field indicative of
potential ferrous materials.
Gradiometer configuration offers
greater sensitivity and good
resolution. Can detect a single 208 L
(55 gal) drum up to 3 m from
instrument.

AGGREGATE PROCESS OPTION 1.8 | AGGREGATE PROCESS OPTION 2.3 | AGGREGATE PROCESS 1.0
SCORE: "SCORE: OPTION SCORE:
1. Safety & Health risks: Increased 2 1. Ability to put into action/reliably 3 Notes: Order-of-Magnitude cost per

risks associated with low altitude flying

operate: This is a proven technology
that has been performed at a number
of sites

2. Time required to achieve 2
objectives (schedule): Flying and
data processing would take 2 years to
complete; lower altitude and more.
flight lines requires closely spaced
lines to achieve complete coverage,
thus requires more time to complete

2. Reliability for sustained 3
operations: This is a proven
technology that has been performed at
a number of sites

3. Degree of Certainty for useful 2
data: Potential for power line and
basalt interference; results a function
of interpreters experience

3. Availability of equipment, 2
specialists, and materials: Limited
number of companies that perform
service; may be issues of equipment
availability for long durations

4. Risks to schedule/budget: 1
Significant budget and time would
need to be expended for data
collection

4. Need for intensive data 1
processing: Large amounts of data
that would need to be processed and
interpreted

acre is $57

Order-of-Magnitude cost for 123,640
acres is $7,047,480. Cost
effectiveness can be improved if
combined with other aerial data
collection methods (e.g., visual
survey, radiation survey); thereis a
potential to improve cost
effectiveness through cost sharing
with other Hanford Site contractors.
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness Implementability
Evaluation | Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately 'mﬁ;;me';ga)b'e (i-e., with some 1=>§50, 2 = $25 - $50, 3 = <425
o f ifficulty
3= Highly Effective 3 = Easily Implementable

2. Field Flight-based | Vertical magnetic Notes: Increased safety risks associated 5. Physical accessibility 2

Investigations | surveys gradiometer survey with very low altitude ( 2m) flying over a long considerations: Not anticipated to be

(continued) (continued) (continued) duration; requires significant time to collect problematic because these are

and analyze data; potential for powerline
and/or geological magnetic interferences;
potential for false positives and interference
from large quantities of metallic debris at the
surface; results are a function of interpreter
experience.

airborne platforms; however there may
be some areas with access restrictions

6. Potential for ecological/cultural 3
resource impacts: Not anticipated to
be problematic because these are
airborne platforms

7. Need for coordination with other 2
Hanford entities: May require
coordination with DOE, other site
contractors

Notes: A proven technology that has been
implemented at a number of sites for UXO
surveys; may be issues of limited equipment
availability and number of contractors
because of limited number of companies that
provide service; large data set that would
require significant processing; would require
considerable coordination with DOE and other
site contractors.

Electromagnetic induction
survey

Metal detectors, any method by
which a current is used to induce an
electromagnetic field in the ground
that can be measured to detect
differences; will produce a detailed
map of surface and subsurface
ferrous materials which are indicative

of human activity; mature technology.

Can detect a single 208 L (55 gal)
drum up to 3 m from instrument.

AGGREGATE PROCESS OPTION 1.5 | AGGREGATE PROCESS OPTION 2.3 | AGGREGATE PROCESS 1.0
SCORE: SCORE: OPTION SCORE:
1. Safety & Health risks: Increased 2 1. Ability to put into action/reliably 3 Notes: Order-of-Magnitude cost per

risks associated with low altitude flying

operate: This is a proven technology
that has been performed at a number
of sites

2. Time required to achieve 1
objectives (schedule): Production
rate on EM system is about 1/2 that of
vertical magnetic gradiometer; survey
for entire Inter-Areas would take
approximately 4 years to complete.

2. Reliability for sustained 3
operations: This is a proven
technology that has been performed at
a number of sites

3. Degree of Certainty for useful 2
data: Provides useful data however,
size of object that can be detected
increase as survey height increases

3. Availability of equipment, 2
specialists, and materials: Limited
number of companies that perform
service; may be issues of equipment
availability for long durations

4. Risks to schedule/budget: 1
Significant budget and time would
need to be expended for data
collection

4. Need for intensive data 1
processing: Significant data
processing and evaluation efforts
conducted by experienced individuals

acre is $108

-Order-of-Magnitude cost for 123,640
acres is $13,353,120. Cost
effectiveness can be improved if
combined with other aerial data
collection methods (e.g., visual
survey, radiation survey); there is a
potential to improve cost
effectiveness through cost sharing
with other Hanford Site contractors.
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Table A-2. Inter-Areas Orphan Site Evaluation: Secondary Screening Worksheet for Field Investigation Process Options. (9 Pages)

Secondary Screening Criteria and Evaluation Factors

OSE Effectiveness lmpl_ementability
Evaluation Technology Process Option Description 1=Low Effectiveness 1=Very Difficult to Implement Order-of-Magnitude Cost (per acre)
Subtask 2=Moderately Effective 2 = Moderately Im%%miﬁ?)ble (Le., with some 1=>$50, 2 = $25 - $50, 3 =<$25
o . iffic
3= Highly Effective 3 = Easily Implementable
2. Field | Flight-based Electromagnetic induction Notes: Good for areas dominated by basalt 5. Physical accessibility 2
Investigations | surveys survey or high magnetic interference. Detects both considerations: Not anticipated to be

(continued)

(continued)

(continued)

ferrous and nonferous objects; provides
useful data for areas affected by powerline
and/or geological magnetic interferences;
size of objects that can be detected
decreases as survey elevation increases;
increased safety risks associated with very
low altitude flying;

problematic because these are
airborne platforms; however there may
be some areas with access restrictions

6. Potential for ecological/cultural 3
resource impacts: Not anticipated to
be problematic because these are
airborne platforms

7. Need for coordination with other 2
Hanford entities: May require
coordination with DOE, other site
contractors

Notes: A proven technology that has been
implemented at a number of sites for UXO
surveys; may be issues of limited equipment
availability and number of contractors
because of limited number of companies that
provide service; large data set that would
require significant processing; would require
considerable coordination with DOE and other
site contractors.
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