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FOREWORD

This report is an account of work performed under Consultant Agreement
MDD-SCA-432162 between June 19, 1987, and September 1, 1987. This work
utilized information provided to SAIC by Westinghouse Hanford Company and

Rockwell Hanford Operations. The documents used in this work are listed in
Section 5 of this report.

It is the purpose of this report to provide an estimate of the cost of
characterizing and remediating 81 potential CERCLA sites and more than 500
potential RCRA 3004(u) sites. The development of characterization plans and
the selection of remedial actions to be implemented was outside the scope of
this study and will require more detailed information on each site than is
available in the documents reviewed for this study. This more detailed
information will be obtained as a part of the Remedial
Investigation/Feasibility studies performed for these sites.



not result in cost reductions, but they were made to facilitate a more
efficient characterization and remediation schedule. Cost reductions of up
to 80% have been identified by grouping of these sites. A more detailed
discussion of the grouping of sites can be found in Section 4.0 of this
report.

Although the remedial technology for each site cannot be determined at
this time, some estimate can be made of the probable range of costs for each
CERCLA site and each type of RCRA 3004(u) site. For the CERCLA sites
evaluated in this study, the least cost alternative is nearly always the
capping of the site with some type of subsurface barrier. The most
expensive alternative is nearly always some type of removal action such as
excavation and disposal. More detailed evaluation of each site as a part of
Remedial Investigation/Feasibility Study will be required to select the
remediation technologies to be used, to refine the cost estimates, and to
provide the information required by EPA and State of Washington Regulations
for use in the final selection of a remedial technology.

The schedule for the CERCLA sites indicates that it will take
approximately ten years to complete site characterization based on a budget
of $50 million per year. RCRA sites could take an additional 15 years.
Remediation of the sites could take more than fifty years if all sites are
remediated (assuming a budget Timit of $100 million per year for
remediation).
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Draft September 3, 1987

1.0 INTRODUCTION

The purpose of this report is to develop a program plan for addressing
the inactive waste sites at the Hanford Reservation. This study presents a
plan for the characterization of the CERCLA sites and provides a preliminary
engineering estimate of the remediation costs and schedule for these sites.
This report also provides the strategy, assessment and recommendations for
characterizing and planning the remediation of the RCRA 3004(u) sites.

It is not the intent of this report to provide a detailed
characterization plan for addressing specific waste sites. Instead, this
report provides sufficient information to provide projections of cost and
time associated with addressing the inactive waste sites.

In the development of this information, it has been necessary to
evaluate existing information against the data needs for characterizing
inactive waste sites and selecting appropriate remedial actions. During
this process, gaps in the necessary data have been identified, and the
sampling needs for the collection of this information have been converted
into a summary of activities for each of the identified sites. In addition,
the available remedial action technologies were reviewed against the
characteristics of each site to compile a preliminary listing of appropriate
remedial actions. The information compiled was then used to develop
estimates of the costs and schedules for addressing the inactive waste
sites.

The remediation program for inactive waste disposal sites will follow
the procedures for Remedial Investigations/Feasibility Studies (RI/FS) for
CERCLA sites or the RCRA 3004(u) sites. As that process proceeds, the
requirements for characterization will become better defined and the
sampling program may change from that identified in this document. When
further information becomes available from the characterization process, the
remedial action appropriate to the site may also become better defined.
Therefore, the RI/FS process will govern the actual activities to be
undertaken at each site.

1-1
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It can be seen, therefore, that the selected technologies for
remediation of the sites discussed in this report may be different from the
activities discussed here. This should not be surprising since the process
is a dynamic one which leads to the final decision on what remedial action
is best for a site. The costs and schedule presented in this report,
however, represents the best estimate that can be made available using
information provided for performing this work.

1.1 OVERVIEW

1.1.1 Qverview of the Requlations, Procedures and Requirements.

The Superfund Amendments and Reauthorization Act (SARA) of 1986 adds
Sections 120 and 121 to CERCLA, clarifying the applicability of CERCLA
regulations by EPA and the states to cleanup at federal facilities. As a
result of SARA, EPA is given final authority for approving remedial action
at federal facilities. Section 120 of CERCLA however, does not apply to
certain Department of Energy sites which had a response plan or remedial
action under development on the date of enactment of SARA. SARA also sets
out a schedule for EPA, and federal agencies with cleanup sites, to follow
in considering those sites for the NPL and pursuing the required studies and
cleanups.

The SARA requires that CERCLA actions, including cleanup at federal
facilities on the NPL, must achieve "applicable or relevant and appropriate
federal and state requirements" (ARAR’s). Previously, as a matter of
policy, EPA required CERCLA cleanups to meet ARAR’s except under certain
conditions. SARA formalizes that policy as a legislated requirement with
specific conditions under which the requirement can be waived. This subjects
hazardous waste cleanups at all federal facilities to the requirements of
the Clean Air Act, the Clean Water Act, the Toxic Substances Control Act,
and the Resource Conservation and Recovery Act, and to the requirements of
the state in which the DOE facility is located.

The National 0il and Hazardous Substance Contingency Plan (NCP) (40 CFR
Part 300) provides the regulatory framework for selecting and carrying out

1-2
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remedial responses under CERCLA. Selection of a response is based on
factors such as health and environmental protection, technology, cost,
institutional considerations, and site-specific factors. The NCP provides
Timited guidance regarding the standards to be applied to CERCLA cleanups,
but directs that remedial actions must be protective of human health and the
environment and attain legally applicable or relevant and appropriate
Federal and State regulations (ARAR’s).

The Superfund Amendments and Reauthorization Act of 1986 (SARA)
incorporated several of these factors into the statute and added a new
mandate with regard to standards for cleanup remedies. Remedial actions at
CERCLA sites must be:

) Protective of human health and the environment (including meeting
Federal and State ARARs);

0 Cost effective in achieving goals; and

0 Utilize permanent remedies and alternative treatment technologies
or resource recovery technologies to the maximum extent
practicable.

The strong preference for "permanent" remedies is a significant new
direction for the CERCLA program and will receive major emphasis at RCRA
cleanups as well.

Application of RCRA requirements to CERCLA actions has recently been
clarified by a working draft guidance that EPA has released for review and,
as previously mentioned, by Section 121 of SARA which addresses ARAR’s. The
draft guidance is not to be cited or quoted, but it is very similar to the
requirements in the SARA. SARA requirements indicate that all Superfund
remedial actions are to attain ARAR’s (except for permits for onsite
actions), unless the Administrator waives the ARAR’s. SARA Tists six
reasons for waiving applicable or relevant and appropriate requirements.
These are:

1-3
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0 The remedial action is an interim measure where the final remedy
will attain the ARAR upon completion

0 Compliance will result in greater risk to human health and the
environment than other options

0 Compliance is technically impracticable

0 An alternative remedial action will attain the equivalent of the
ARAR

) For state requirements,the state has not consistently applied the

state requirement in similar circumstances

0 For Section 104 remedial actions, compliance with the ARAR will
not provide a balance between protecting public health, welfare,
and the environment at the facility with the availability of Fund
money for response at other facilities (Fund-balancing).

The result of SARA Section 121 will be increased application of RCRA
procedures and standards to CERCLA actions, especially for discreet disposal
units that clearly meet the traditional sense of a solid waste management
unit. Waivers will require additional efforts by the responsible parties to
construct supporting arguments that the Administrator will need to
incorporate with the consent decrees or records of decision.

Conflicts Identified for the CERCLA Sites. The DOE ORDER 5480.14,

Comprehensive Environmental Response, Compensation and Liability Program,
describes the decision process used by DOE in determining whether or not a
site requires further action beyond phase 1. Sites posing no threat of
release are eliminated from further consideration. Sites qualifying for the
NPL are recommended for further action to quantify migration potential.
Sites not qualifying for the NPL, but exceeding other applicable DOE
remedial action criteria or guidance or posing potential regulatory concern
under other environmental acts, are proposed for further action.

1-4
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As a result of SARA, DOE facilities will be required to carry out the
same activities as previously required of private facilities. The new law
also requires that the Remedial Investigation/Feasibility Study (RI/FS) be a
mandatory requirement for sites on the NPL. This will require the revision
of DOE Order 5480.14 to require the initiation of the RI/FS process within
12 months of the site being Tisted on the NPL.

Certain guidelines are specified by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and the Natijonal
Contingency Plan (40 CFR 300) for preliminary assessment of sites
potentially containing hazardous substances that might adversely affect
human health or welfare. The Superfund Amendments and Reauthorization Act
of 1986 (SARA) modifies CERCLA but these changes will not apply to any
response action or remedial action for which a plan is under development by
the DOE at the Hanford Site. The Draft Phase I Installation Assessment of
Inactive Waste-Disposal Sites at Hanford, June 1986, Volumes 1 and 2, meets
the requirements of 40 CFR 300 for the preliminary assessment. The
preliminary site investigation has compiled available literature, interviews
of knowledegable sources, monitoring data, records and photographs of all
sites currently in question into a comprehensive report. Volume 1 also
describes the methods and data used as input to EPA’s Hazard Ranking System
(HRS) and the resulting scores. Some questions were raised as to the
validity of some of the HRS scores. Particularly the handling of
radioactive materials and the scores resulting from hazardous substances
that may have been released in small quantities. An additional ranking was
performed which was called mHRS. This reevaluation of sites resulted in the
changing of some of the final HRS scores. The approach has been documented
in Volume 1. With the notification of the Administrator of the EPA, the
Hanford Site has fulfilled all requirements for the preliminary assessment
as required by 40 CFR 300.

The RCRA corrective action authority is a redundant authority that EPA
could use at DOE facilities. The RCRA authorities are broader than the
CERCLA authorities because the standard that must be met in order to invoke
the authority is as low as (for Section 3008(h)) the mere existence of a
release,whether or not any person or any part of the environment is

1-5



Draft September 3, 1987

threatened by the release. EPA is not required by Sections 3004(u),
3004(v), or 3008(h) to show an "imminent and substantial endangerment”, as
required under CERCLA.

Sections 3004(u) and (v) and 3008(h) of RCRA were added by the
Hazardous and Solid Waste Amendments of 1984 (HSWA). These "corrective
action" provisions of RCRA authorize the EPA to require corrective action to
be undertaken to address releases of hazardous constituents at sites located
at either interim status facilities or facilities that will require a RCRA
permit. Consequently, for any federal facility that will require a RCRA
permit for one or more treatment, storage, or disposal units, releases from
even pre-RCRA solid waste management units (SWMU’s) at that facility can be
addressed by EPA under RCRA authorities.

The corrective action programs already in place under CERCLA and RCRA
Part 264 Subpart F are the foundation for the 3004 (u) program. Sections
104 and 106 of the Comprehensive Environmental Response Compensation and
Liability Act authorize EPA to take response actions, including removal or
remedial measures, when a release or threat of release of a hazardous
substance is discovered which may effect health or welfare. Generally,
these authorities are used in situations where contamination has occurred at
abandoned sites. Where contamination is related to activities at hazardous
waste management facilities that are operating or have operated at any time
since November 1980, both RCRA and CERCLA potentially apply. EPA has
chosen, as a matter of policy, to initiate action under RCRA rather than
CERCLA at most facilities.

The RCRA program will utilize, where feasible, remedial approaches that
provide for treatment of wastes and control of the source as opposed to
limited solutions such as capping, where the contaminating material is
allowed to remain in place.

The Hazardous Solid Waste Act (HSWA) corrective action regulations,
when they become available, will represent the most important set of RCRA
standards (ARARs) for CERCLA remedial actions. As such, a primary goal in
development of the RCRA regulations will be to establish, to the maximum
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extent possible, a consistent approach between the RCRA and CERCLA programs
to remediating environmental problems.

Existing RCRA regulations for ground water corrective action (40 CFR
Part 264, Subpart F) prescribe a specific approach for detection,
characterization, and cleanup of contaminated ground water from permitted
land disposal units that received waste after July 26, 1982. Subpart F
requires that ground water be removed or treated in-place within a
reasonable period of time when a pre-determined performance standard has
been exceeded at a point of compliance (unit boundary). The performance
standard may be defined as background, a generic drinking water standard
applicable to all facilities (maximum concentration 1imits or MCLs) or a
health-based standard calculated on the basis of actual facility conditions
(alternate concentration limits or ACLs).

RCRA standards for closure of operating hazardous waste management
units are also related to establishing cleanup remedy standards for 3004(u)
corrective action. Many corrective actions are likely to involve measures
designed to control sources of contamination. RCRA closure regulations
specify how wastes in units may be removed or decontaminated or otherwise
subjected to post-closure care requirements. Although the concept of RCRA
"closure" of operating units is in some ways different from cleanup of old,
abandoned waste management units or contaminated areas, the approach to
regulating corrective action should be consistent with the principles of
RCRA closure.

Conflicts Identified for RCRA 3004(u) Sites. EPA has not resolved how it
will apply the CERCLA and RCRA corrective action authorities. Many
situations, at least over the short-term, can be addressed by orders under
either authority, thus leaving EPA with a choice of tools. But, over the
long-term, for active sites that will eventually require a permit, the
Administrator of EPA is required by Section 3004(u) of RCRA to put
conditions in the permit that require corrective actions to address releases
from SWMU’s. Thus, even if all SWMU’s that score above 28.5 on the HRS (or
the required score on the new replacement for the HRS which SARA requires)
are addressed by DOE under CERCLA, DOE could later be required under RCRA to
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address releases from any sites that did not qualify for the NPL.
Therefore, it is unclear for the present whether CERCLA or RCRA will apply
at uncontrolled DOE waste sites.

Relationship Between DOE Orders, EPA and Washington Department of Ecoloqy
Regulations. The Operative CERCLA DOE Order is No. 5480.14. As noted in
the previous section, the SARA requires that the Federal facilities respond
to the same requirements as private facilities. Furthermore, the
Environmental Protection Agency has just amended 40 CFR 300 to add several
new Federal Facility Sites. In the explanation of the rule, EPA has
indicated they may choose not to use CERCLA to respond to certain releases
because other authorities can be used to achieve these cleanups (52 FR 27625,
July 22, 1987). In most cases, Federal Facility cleanups can be conducted
under the corrective action provisions of RCRA.

Therefore, Federal RCRA regulations may be used for CERCLA sites. EPA
can delegate the authority for RCRA to the states; and in the case of
Washington State, the State program has been accepted by EPA. In this
situation, EPA retains oversight for the implementation of the regulations.
Recent guidance from EPA indicates that the agency is moving in the direc-
tion of making corrective action guidance under CERCLA and the corrective
action under RCRA equivalent.

The Washington State Regulations for Dangerous Waste (173-303 WAC) will
apply to all dangerous waste interim status waste management units,
dangerous waste permitted waste management units, and units seeking a
closure/post-closure permit as a dangerous waste management unit. The
corrective action provisions under this regulation include groundwater
monitoring corrective action (interim and final status land disposal units)
and closure requirements (clean up contamination to background or close as a
"RCRA" Tandfill). These regulations are equivalent to 40 CFR 264.100,
264.112, 264.117, 265.93, 265.112, 265.117, and 265.118.

Corrective action of solid waste management units can be mandated by
EPA under RCRA 3004(u). Any facility seeking a dangerous waste permit

(final status or closure/post-closure) will be subject to the corrective
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action provisions of the 1984 RCRA amendments. EPA currently has sole
authority for the 3004(u) corrective action program. No states have been
delegated this authority. Under the EPA 3004(u) corrective action program,
special conditions will be included in the permit specifying remediation or
verification sampling to be performed and a schedule for meeting these
requirements.

1.1.2 General Description of the Hanford Reservation and Inactive Waste
Disposal Sites

The semiarid Hanford Site, operated by Westinghouse Hanford Company for
the DOE, occupies about 1,476 square kilometers (570 sq mi) of the south-
eastern part of Washington State north of where the Yakima River flows into
the Columbia (see Figure 2.1). The Site lies about 320 kilometers (200 mi)
east of Portland, Oregon, 270 kilometers (170 mi) southeast of Seattle,
Washington, and 200 kilometers (125 mi) southwest of Spokane, Washington.

Established in 1943, the Hanford Site was originally designed, built,
and operated to produce plutonium for nuclear weapons using production
reactors and chemical reprocessing plants. Since then, waste management,
energy research and development, isotope use, and other activities have been
added to Hanford operations.

In 1943, after the Fermi experiment at the University of Chicago showed
that nuclear fission could be controlled in a small reactor, the U.S. Army
Corps of Engineers selected Hanford as one of the location to build larger
versions of the Fermi reactor to produce plutonium for possible use in
military weapons. Construction started in 1943 on three reactor facilities
and three chemical processing facilities. The first of the reactors went
into operation about 18 months after the start of construction, and the
first plutonium was available some 4 months later.

After World War II, five reactors similar to those built during the war
were constructed. A total of eight graphite-moderated reactors used the
Columbia River for once-through cooling (i.e., water circulated through the
reactors only once before being released back to the river).

1-9
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Early in the 1950s construction began on the research and development
facilities known as the Hanford Laboratories. This marked the first
diversification of Hanford from a purely defense-materials production
facility to one heavily involved in peacetime uses of the atom.

In 1963 the N Reactor was built. The N Reactor is different from the
other eight reactors in that it generates steam as a by-product of the
plutonium production and does not use river water as a once-through coolant.
Since 1966 the Washington Public Power Supply System has used the steam to
generate electricity.

A presidential decision was made in early 1964 to begin shutting down
the older Hanford reactors. This decision resulted in the closing down of
all eight of the older reactors by the end of 1971, leaving the N Reactor as
the only operational production reactor.

Historical practices and operational changes of particular interest to
this study are as follows:

0 shutdown of the last of eight once-through cooled production
reactors (adjacent to the Columbia River) in 1971

) substitution of a bismuth phosphate precipitation process with
solvent extraction chemical reprocessing in 1956 (and associated
replacement of bismuth phosphate first- and second-cycle wastes
with solvent wastes)

0 segregation of transuranic solid waste, stored for later shipment
off site,beginning in 1970 by DOE Order

0 termination of routine liquid discharges containing transuranics
to the soil column in 1973

0 consolidation of all radioactive solid-waste disposals in all
Hanford areas to the 200 Areas and of all nonradioactive
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trash/chemicals to the Central Landfill (an area near the center
of the site) in 1973.

As a result of these process changes and new DOE requirements, the
sites of most interest to this study are those established early in the
history of Hanford’s waste-management operations. Current disposal
practices at Hanford have not resulted in measurable public health impacts
(Price et al. 1984, 1985; Price 1986; Cline et al. 1985).

General Description of Inactive Waste Disposal Sites

The operations at the Hanford Site have produced various Tow-Tlevel
radioactive and chemical solid and liquid wastes. Most of the wastes have
been stored on-site or disposed of on-site in the soil column. A total of
337 inactive waste disposal sites have been identified at the Hanford Site.

Twenty-one of the inactive sites (6%) were used to dispose of
nonradioactive wastes only. Thirty-three more (10%) received predominantly
water and radionuclides (100-Area reactor coolant and ruptured
fuel effluents). The remainder of the Hanford waste-disposal sites (84%)
contain a mixture of radionuclides and chemicals. Approximately three-
quarters of Hanford’s disposal sites were used to dispose of liquids.

The sites occupy surface areas ranging from 0.02 square meters (0.2 sq
ft) to more than 15 hectares (37 acres) and were in service for periods
ranging from a few days to 32 years. In total, the inactive waste-disposal
sites occupy 1,416 hectares (3,500 acres), approximately 1% of Hanford’s
total area. The average depth to ground water from the surface of inactive
waste-disposal sites varied from about 13 meters (43 ft) in the 300 Areas to
73 meters (240 ft) in the 200 Areas.

The Hanford Site is divided into 14 major operational areas. The nine
100 Operational Areas each contain one production reactor facility of which
only one remains in operation. The nine 100 Operational Areas are all located
along the Columbia River in the northern part of the Hanford Reservation.
The two 200 Operational Areas contain reactor fuel processing, plutonium
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separation, and waste management facilities. Both 200 Operational Areas are
located near the center of the Hanford Reservation on the Central Plateau
approximately 7 miles from the Columbia River. The 300 Operational Area
contains reactor fuel manufacturing facilities. It is located along the
Columbia River approximately 1 mile north of the Richland city limits. The
400 Operational Area contains an experimental reactor and associated support
facilities. It is located in the southeast section of the Hanford
Reservation approximately 4.5 miles from the Columbia River. The 600
Operational Area consists of the rest of the Hanford Reservation that is not
located in the other operational areas. Figures 1-1 through 1-10 shows the
general locations of the operational areas within the Hanford Reservation.

Approximately 67% of the inactive waste disposal sites are located
within or just outside of the 200 Operational Areas (East and West).
Approximately 25% of the inactive sites are located within or just outside
of the nine 100 Operational Areas (B, C, D, DR, KE, KW, F, H and N). The
remaining 8% of the sites are located in the remaining operational areas
(3090, 400 and 600).

Radioactive and nonradioactive wastes are stored or disposed of in a
variety of disposal structures. The most prevalent systems, by area
serviced, include burial grounds (100 and 600 Areas), cribs (200 Areas), and
lTiquid-waste trenches (300 Area).

1.1.3 Overview of the Inactive Waste Sites Inventory

The inactive waste-disposal sites received an estimated 1.6 billion
cubic meters (422 billion gallons) of aqueous wastes and 140,000 cubic
meters (183,000 cubic yards) of solids, containing 75,000 metric tons of
chemicals and 90,000 curies of radionuclides altogether. (The basis for
these numbers is published literature and process estimates; the associated
uncertainty of the estimates is unknown.)
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Although the quantity of chemicals disposed of in solid-waste disposal
sites is unknown, it is estimated that the following contaminants and
quantities were disposed of in liquid-waste disposal sites during routine
plant operations:

Quantity Quantity
Contaminant (metric tons) (tons)
Nitrate 63,000 69,445
Phosphate 4,400 4,850
Sulfate 3,000 3,307
Nitrite 2,200 2,425
Fluoride 970 1,069
Organic carbon 760 837
Chromium (VI) 260 287

A variety of radionuclides are also stored or disposed of in both
solid- and liquid-waste disposal sites. The most significant quantities
(decayed to current values) of radionuclides include:

Quantity

Radionuclide (curies)
239p,, 29,900
137¢5 28,000
905, 23,700
240p,, 8,000
238 200

These inventories were obtained through a combination of records search
and estimates based on intimate knowledge of the processes used. The
uncertainty associated with these estimates is unknown but may be
significant.

Very 1little direct evidence exists to indicate if inactive waste sites
have contaminated groundwater or surface waters. Application in Phase I of

EPA’s Hazard Ranking System (HRS) and the DOE’s modified Hazard Ranking
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System (mHRS) to Hanford’s 337 inactive waste-disposal sites resulted in 81
sites receiving scores greater than 28.5 and 256 sites with scores less than
28.5. (The score of 28.5 out of a possible 100 is an arbitrary cutoff
established by EPA as the point at which further action for potential CERCLA
sites may be required.) The 81 Hanford inactive waste-disposal sites
ranking greater than 28.5 will all be characterized. The sites had all
received liquids containing radionuclides and/or chemicals. They were ranked
high because they were suspected of having had releases to ground water and
surface waters in the past. Most of these sites were designed and first
operated in the 1940s and 1950s. Most of the sites received and transferred
to the soil column large volumes of liquid waste.

The principal concern in the 100 area is the remobilization of cobalt-
60 in the sediments of the Columbia River; and the movement of chromium,
diodine-129, cobalt-60, and strontium-90 through the groundwater into the
surface water of the Columbia River. In the 200 area, there are observed
elevations of nitrates, tritium, iodine-129, carbon tetrachloride, cyanide,
and uranium. In the 300 area, the observed releases of uranium, chromium,
fluoride, TCE, and 1-2-DCE to groundwater, as well as release of copper to
surface water, are of concern. Each of the areas within the Hanford
Reservation is described below:

The nine 100 Areas (B, C, D, DR, KE, KW, F, H, N) border the Columbia
River in the northern most part of the Hanford Site. Each of the nine areas
has one production reactor. Eight of these reactors have been shut down;
only the N Reactor, used for both plutonium and electricity production, is
still operating. Because some of the areas are contiquous (B/C, D/DR,
KE/KW), the Hanford Site map shows only six 100 Areas (Figure 1-11).

The 100 Areas are generally flat with no major surface features. The
Hanford Formation lies near the surface of the 100 Areas, covered by a thin
layer of wind-deposited silt and fine sand. The water table is found in
these sediments at a depth of about 20 meters (66ft), except in the F and H
Areas where the depth to the water table is about 35 meters (115 ft) and 40
meters (131 ft), respectively. The depth to the Ringold Formation is about
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25 meters (82 ft); the top of the basalt bedrock is approximately 240
meters (790 ft) below the surface.

Because the water table occurs within the highly permeable sandy
gravels of the Hanford Formation, it fluctuates as the river level rises and
falls. The ground water generally flows from the 100 Areas and toward the
river. When active, each of the 100 Areas included support facilities such
as powerhouses. Except for 100-N, these powerhouses produced process steam
from coal-fired boilers; 100-N has oil-fired boilers. Adjacent to each
area’s powerhouse were large storage areas that received railroad carloads of
coal and disposal areas for flyash/clinker disposal. Most areas also
included water-treatment plants, water-storage tanks, subsurface sewage-
disposal systems, raw-water intake structures, and process sewers.

B and C Areas. The B and C reactors are located adjacent to each other on a
2.6-square-kilometer (650-acre) site (9the 100 B/C Area) and are the
farthest upstream of the 100 Areas. The B Reactor was operated from 1944 to
1968, and the C Reactor was operated from 1952 to 1969. Virtually all the
facilities in the area are inactive, with the exception of the B/C export
water system, which continues to provide the raw water supply to the 200
Area and some 100 Areas. An electrical substation in the area taps power
for the pumps providing the 200-Area water.

Four CERCLA sites are Tlocated on the 100 B/C Area. These sites are
116-B-1, 116-C-1, 116-B-4, and 116-C-2. 116-B-1 and 116-C-1 are trenches.
116-B-4 is a French Drain and 116-C-2 is a crib. A1l facilities are no
longer in use and are considered inactive. See Figure 1-12 for location of
the 100 B/C area building, facilities, railroads, etc.

The 650 acres of 100 B/C area are situated farthest upstream of the 100
facilities along the Columbia River.

D and DR Areas. The 100-D/DR Areas, covering about 3.9 square kilometers
(970 acres), are located 11 kilometers (7 mi) downriver of the 100-B/C Area.
The D Reactor was operated from 1944 to 1967 and the DR Reactor from 1950 to
1965. These areas are extensively used, and their utilities and services
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are still in operation. The electrical substation serves as a backup supply
for the 100-N Area. The water system is a backup system for the 100-B water
system, which supplies water to the 200 Areas. The UNC Nuclear Industries
engineering laboratory here is operated in support of the N Reactor.

CERCLA sites within the 100 D/DR area include: 116-DR-1 (trench), 116-
DR-2 (trench), 116-D-1B (trench), 116-DR-6 (trench), and 116-DR-7 (crib)
(see Figure 1-13 for site location).

F Area. The 100-F Area is located about 10.4 kilometers (6.4 mi) downriver
of the 100-D/DR Reactors and is the 100 Area closest to Richland. This area
covers about 2.2 square kilometers (540 acres). The F Reactor was operated
from 1945 to 1965. At one time, the Pacific Northwest Laboratory (PNL)
operated a biology laboratory in this area to study the effects of inhaled
and ingested radioactive and toxic materials on animals. Except for the
reactor and reactor support facilities, the site has been decommissioned.

The 100-F area has six CERCLA sites located on it. These six sites
include 116-F-1, 116-F-2, 116-F-3, 116-F-6, 116-F-9, and 116-F-10 trenches.
See Figure 1-14 for the location of 100-F area buildings, and facilities.

H Area. The 100-H Area is located about 5.2 kilometers (3.2 mi) downriver
of the 100-D/DR Areas and covers about 1.3 square kilometers (320 acres).
Very little activity continues in this area. Several major buildings,
including the powerhouse, stacks, and some of the water treatment buildings
have been removed. The H Reactor was operated between 1945 and 1965.

Located on the 100-H area are three CERCLA sites. These sites are 116-
H-1, 116-H-2, and 116-H-3. 116-H-1 and 116-H-2 are trenches and 116-H-3 is
a French Drain. See Figure 1-15 for location of 100-H area facilities.

K Area. The 100-KE/KW Areas, covering about 0.6 square kilometers (150
acres), are almost 4 kilometers (2.5 mi) downriver of the 100-B/C complex
and contain two shutdown reactors. These reactors were operated between
1955 and 1971.
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Draft September 3, 1987

Considerable use is made of the shutdown 100-KE/KW Areas. For example,
spent fuel from the N Reactor is stored there. A1l services and utilities
except the power house are in operation. The Decommissioning Services
Section of UNC Nuclear Industries also operates from offices and
laboratories in this area. UNC Nuclear Industries operates a research and
development laboratory in this area; the Fuel Operations Section of UNC has
personnel stationed at the K Area to operate the KE and KW fuel-storage
basins. See Figure 1-16 for 100-KE/KW site locations.

In the approximate middle of the Hanford Site, on a plateau about 11
kilometers (7 mi) from the Columbia River, are the two 200 Areas (200-
East and 200-West), dedicated to chemical separations and waste management.
Irradiated fuel, waste-processing,and waste-storage activities are located in
these two areas because they are the most isolated from the Site boundaries
and are the farthest from both surface and ground water. The water table in
this area is 46 to 911 meters (150 to 300 ft) below the surface.

The 200-Area plateau is a glacial, fluvial gravel bar. A thin surface
layer of wind-blown silts and sands covers the well-sorted, coarse sands
that comprise the Hanford Formation sediments.

The 200 Areas contain nonradioactive support facilities,including
transportation maintenance buildings, service stations,and coal-fired
powerhouses (with baghouses for airstream cleanup) for process steam
production, steam transmission lines, raw-water treatment plants, water-
storage tanks, electrical maintenance facilities,and subsurface sewage
disposal systems. In short, the 200 Areas are almost cities to themselves
in that they have most of the utilities necessary to be self supporting.

Located on the 200 East Area are 26 inactive CERCLA sites, which can be
grouped into fourteen units for characterization™ (see Table 1-1). The
units are groupings of sites that have the following:

*Further discussion of the characterization will be discussed in
Section 2.4.
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TABLE 1-1. LIST OF CERCLA SITES IN THE 200 EAST AREA

USE DATES
SUBAREA NO. INACTIVE SITES  DISPOSAL METHOD WASTE TYPE FROM T0
I 216-B-43 Crib T/SW 11/%4 11/54
216-B-44 Crib T/SW 12/54 3/55
216-B-45 Crib T/SW 4/55 6/55
216-B-46 Crib T/SW 9/55 12/55
216-B-48 Crib T/W 11/55 7/57
216-B-49 Crib T/SW 11/55 12/55
216-B-50 Crib T/SW 1/65 1/79
I1 216-B-7A & B Crib T/SW 9/46 5/66
III 216-B-2-2 Ditch SC&CW 11/63 5/70
IV 216-B-5 Reverse Well T/SW 4/45 10/47
vV 216-B-10-A Crib PW 12/49 1/52
216-B-6 Reverse Well P 4/45 12/49
VI 216-C-1 Crib PC 1/53 6/57
216-C-10 Crib PC 11/64 10/69
VII 216-B-16 Crib T/ 4/5% 8/5%
VIII 216-A-40 Trench SC & CW 1/68 5/79
IX 216-A-24 Crib T/SW 5/58 1/66
X 216-A-9 Crib P 3/5% 8/69
XI 216-A-7 Crib MW 11/55 11/66
XI1I 216-A-28 French Drain MW 12/58 11/67
XIII 216-A-4 Crib MW 12/55 12/58
216-A-5 Crib PC 11/55 11/61
216-A-21 Crib PC 11/57 6/65
216-A-27 Crib MW 6/65 7/70
216-A-36A Crib MW 9/65 3/66
XIv 216-A-6 Crib MW 11/55 1/70
Notes:

(From potentially least hazardous to potentially most hazardous)

SC & CW - Steam Condensate and Cooling Water
PC - Process Condensate

MLW - Miscellaneous Liquid Waste

PW - Process Waste

T/SW - Tank and Scavenged Waste
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0 similar or identical waste types
0 close proximity to each other
0 similar sources of wastes.

The 200 East Area is located in a controlled area of approximately 8.4
sq. km (3.2 sq. mi.). It is about 6.2 miles from the Columbia River and 11
miles from the nearest Hanford Reservation boundary. It is located on a
plateau approximately 1.8 miles southwest of Gable Mountains.

The historical operations in the 200 East Area included chemical
separation and waste management. Irradiated fuel, waste processing, and
waste storage activities are located in this area, due to its far distance
from both surface and ground waters. The plants in the 200 East Area were
first constructed in 1943 and are presently active. See Figure 1-17 for
site locations in the 200 East area.

The 200 West Area has a total of 27 CERCLA sites divided into 15 units.
The sites/units are listed in Table 1-2. These sites are no longer
operating and are therefore considered "inactive."

The 200 West Area is located in the middle of the Hanford Site, on a
plateau about 11 kilometers (7mi.) from the Columbia River.

The 200 West Area was dedicated to chemical separations and waste
management. Irradiated fuel, waste-processing, and waste-storage activities
are located in this area because of the isolation from the site boundaries
and because it is the farthest from both surface and ground-water.

The 200 West Area is a controlled area of approximately 8.2 square
kiometers (3.2 sq. mi.); it is about 8 kilometers (5 mi.) from the Columbia
River and 11 kilometers (6.8 mi.) from the nearest site boundary. In the
early 1980’s, it was expanded to the west to add land for future burial
grounds. There are no naturally occurring surface water bodies within the
wpp West Area; however, process cooling water and aqueous waste are
discharged to surface impoundments, creating several artificial ponds within
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TABLE 1-2. LIST OF CERCLA SITES IN THE 200 WEST AREA
Units No. Inactive Disposal Waste Type Use Dates
Sites Method From To
I 216-S-5 Crib SC & CW 3/54  3/57
216-S-6 Crib SC & CW 11/54 7/72
216-S-17 Pond SC & CW 10/51 4/54
216-S-16P Pond SC & CW 1/57 2/75
216-S-16D Ditch SC & CW 1/57 2/75
II 216-S-18&2 Crib PC 1/52 1/56
216-S-7 Crib PC 1/56 7/65
216-S-3 French Drain SC & CW 9/53 8/56
216-S-9 Crib PC 7/65 1/69
III 216-S-20 Crib PW 1/52 5/73
Iv 216-S-4 French Drain SC & CW 8/53 8/56
216-S-21 Crib PC 4/54 2/69
Vv 216-U-11 Ditch PW 4/44 1957
VI 216-U-3 French Drain T/SW 5/54 8/55
VII 216-7-18&2 Crib PW 6/49 4/69
VIII 216-U-18&2 Crib MLW 3/52 5/67
IX 216-U-4 Reverse Well PW 3/47 7/55
216-U-4A French Drain PW 7/55 7/70
216-U-4B French Drain PW 1/60 7/70
X 216-7-7 Crib PW 2/47 2/67
216-7-10 Reverse Well PW 2/45 6/45
XI 216-T-19  Crib and Tile o
Field PC 9/51 7/80
XIT 216-T-7 Crib and Tile
Field T/SW 7/78 11/55
XIII 216-T-28 Crib PW 2/60 12/66
XIV 216-T-3 Reverse Well MLW 6/45 8/46
XV 216-T-2 Reverse Well PW 1/45 5/50
216-T-8 Crib PW 5/50 9/51

most hazardous)

potentially least hazardous to potentially
Steam Condensate and Cooling Water
Process Condensate
Miscellaneous Liquid Waste
Process Waste
Tank and Scavenged Waste
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Draft September 3, 1987

or adjacent to the area. See Figure 1-18 for site locations in the 200 West
area.

The 300 Area is located about 1.6 kilometers (1 mi) north of the
Richland city 1imits, on the bank of the Columbia River. Roughly
rectangular in shape, the area covers about 1.5 square kilometers (370
acres); waste-management facilities have been added just to the north of
the 300 Area.

Occupying a relatively flat area on the west bank of the Columbia
River, the area has an elevation that is about 15 meters (50 ft) above the
average elevation of the adjacent river. The Hanford Site land surface
surrounding the 300 Area is devoid of prominent surface features and slopes
gently upward to the northwest.

The surface sediments in the 300 Area are largely wind-transported
sands and silts. These sediments, which were deposited in dunes up to about
3 meters(9.8 ft) in depth, have been largely stabilized by vegetation.

Below this Tayer Tie 20 to 25 meters (66 to 82 ft) of coarse-grained
glaciofluvial deposits known as the Pasco Gravels; the permeability of
these deposits is very high.

The high porosity and permeability of the sands and gravels that
underlie the the area allow any precipitation to infiltrate rapidly.
Flooding of any portion of the 300 Area by rainwater is therefore highly
improbable. There are no natural streams or watercourses other than the
Columbia River within or adjacent to the 300 Area.

The residence nearest the 300 Area is approximately 1.5 kilometers (0.9
mi) east across the Columbia River. A number of irrigated farms are located
Just across the river from the 300 Area. The northern part of Richland,
lying within about 4 kilometers (2.5 mi) of the 300 Area, is an industrial
park. The nearest residences in Richland are about 4.6 kilometers (2.9 mi)
from the 300-Area boundary. The nearest city water intake is the Richland
pumping station, 6 kilometers (3.7 mi) downstream from the 300 Area.
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The sites within the 300 area inciude: 316-1 (Pond), 316-2 (Pond),
316-3 (Trench), 316-4 (Crib). See Figure 1-19 for the location of site
316-1 in the 300 area. Because of the location of the sites, they could not
be grouped for characterization or remediation.

The 400 Area is a controlled area of about 0.5 square kilometer (130
acres) located in the southeast part of the Hanford Site; it is
approximately 7.2 kilometers (4.5 mi) from the Columbia River and 6.2
kilometers (3.9 mi) from the nearest Site boundary.

The area is located at an elevation of about 170 meters (558 ft) above
MSL. The land around the site slopes gently away to the south and east
toward the Columbia and Yakima rivers. The site is devoid of prominent
topographic features.

The glaciofluvial deposits upon which the 400 Area is located extend
from the surface to a depth of about 45 meters (148 ft). The surface
sediments are coarse sands merging into the coarse Pasco gravels. The water
table beneath the 400 Area is in the upper part of the Ringold Formation, at a
depth of about 50 meters (164 ft).

The ground water moves from west to east toward the Columbia River. A
small amount of ground water is withdrawn from the unconfined aquifer for
sanitary use and air conditioning, but the effect on ground-water level is
not significant.

The residence nearest to the 400 Area is approximately 8 kilometers (5
mi) to the southwest. The Richland city limits are about 11 kilometers (6.9

mi) to the southeast.

The 600 Area includes all of the Hanford Site not occupied by the 100,
200, 300, or 400 Areas. Land within the 600 Area is used for:

0 The Arid Lands Ecology (ALE) Reserve, a 310-square-kilometer (120-
sq-mi) tract set aside for ecological studies
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A 4-square-kilometer (990-acre) tract leased to the State of
Washington, part of which is used for low-level waste disposal

A 4.4-square-kilometer (1,100-acre) tract for WNP nuclear power
plants

A 2.6-square-kilometer (640-acre) tract transferred to the State
of Washington as a potential site for the disposal of
nonradioactive hazardous wastes

About 130 square kilometers (50 sq mi) under permit to U.S. Fish
and Wildlife Service

A 225-square-kilometer (87-sq-mi) tract under permit to Washington
State Department of Game for recreational game management

Support facilities for the controlled-access areas

The Near-Surface Test Facility in Gable Mountain, which is part of
the Basalt Waste Isolation Project (BWIP) to assess the
feasibility of storing high-level radioactive waste in basalt
formations

A 46.7-square-kilometer (18-sq-mi) tract for the reference
repository location for the Basalt Waste Isolation Project (BWIP).
This site includes all of the 200-West Area (U.S. DOE 1982, 1984).
The site of the principal borehole and exploratory shaft for the
BWIP covers about 1 square kilometer (250 acres) and is located
just west of the 200-West Area within the reference repository
location. See Figure 1-20 for the 600 area map.

Although they are not of significance for this study, other Hanford
areas are in the downtown Richland area, where federal and contractor
employees work in the Federal Building and several others (700 Area), the
area south of the 300 Area primarily used for research and development (3000
Area), and the area between the 700 and 3000 Areas that is the main
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shipping, receiving, warehousing, transportation, maintenance, utilities,
and service station area (1100 Area). These areas include small oil-fired
boilers for space heating.

1.2 SUMMARY

Each of the individual CERCLA sites and each type of RCRA 3004(u) site
was evaluated to identify the types of data that might be required for
characterization (remedial investigation) or remediation. The data needs
were identified for each site or type of site, and a plan for characterizing
the site was prepared. This plan was then used to develop a summary of the
potential cost and possible schedule for characterizing and remediating each
site.

Table 1-2 presents a summary of the costs anticipated for
characterizing each of the 81 CERCLA sites. On an individual site basis,
the costs range from a low $3.2 million to a high of $7.7 million.*
Similarly, the costs for the sampling and analysis required of RCRA 3004(u)
sites ranges from a Tow of $23,000 for a generalized Hanford underground
tank to a high of $8.6 million for a generalized Hanford ditch.** 1In many
cases, the costs for characterizing adjacent sites can be materially reduced
by treating these sites as a group rather than treating each site
individually. Costs reductions of up to 85% have been identified by grouping
of these sites. A more detailed discussion of the grouping of sites can be
found in Section 4.0 of this report.

Although the remedial technology for each site can not be determined at
this time, some estimate can be made of the probable range of costs for each
CERCLA site and each type of RCRA 3004(u) site. Table 1-3 presents the range
of costs for CERCLA sites evaluated in this study. As may be seen, the lest
cost alternative is nearly always the capping of the site with some type of
surface barrier. The most expensive alternative is nearly always some type

* See Table 2-23

*k See Tables 3-35 and 3-36
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TABLE 1-2.

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY AREA*
Pathway
R o e o o e e e e e e
Surface 1 Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
$1,459,600 $55,813,550 $22,018,050 $1,372,800 | $81,544,000
E $ 866,80 $41,622,400 $59,819,100 $810,400
W $2.372,900 $50,282,400 $61,855,000 $654.000 1$219,443,000
$3,239,700 $91,904,800 $121,674,100 {$1,464,400
$471,600 $3,174,800 $2,195,100 $187,200 $6,148,700
$307,135,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were

derived as follows:

multipl

borings, etc.)

source characterization activity unit costs were
ied by the number of units (well clusters, survey acreages, soil
specified for each source. Unit costs derivations

appear in Notes 1 through 9 to this table. Number of units for each
square are specified in Table 2-14.
** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
Inssumes each site is evaluated separately. See Table 2-23 for detailed
evaluation by site or group of sites.
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TABLE 1-3. COST OF REMEDIAL TECHNOLOGIES IN MILLIONS OF DOLLARS FOR SEVERAL TYPES OF DISPOSAL UNITS

REMEDIAL TECHNOLOGY

Excavation with Soil Flushing Soil Flushing
Type of Disposal Grout-in- In-situ Excavation Incineration after after
Unit Cap/Cover Place Vitrification with Disposal and Disposal Soil Flushing Excavation Vitrification No Action
Cribs  (min) 2.3 13 28 79 150 28 23 22 6.1
(Aug) 2.4 47 63 120 210 58 44 36 6.1
(max) 2.7 150 140 220 420 180 60 63 6.1
Ditch  (min) 6.7 230 --- 1,200 --- 280 220 --- 6.1
(Aug) 7.9 230 -—- 1,200 --- 280 220 --- 6.1
(max) 9.2 230 - 1,200 --- 280 220 --- 6.1
Drywell (min) 2.3 --- --- 79 - - --- - 6.1
(Aug) 2.3 --- --- 79 --- --- --- --- 6.1
(max) 2.3 --- --- 79 --- --- --- - 6.1
[y
1
g French (min) 2.2 10 29 62 190 30 22 23 6.1
(Aug) 2.2 20 45 69 190 30 22 23 6.1
(max) 2.2 32 61 100 190 30 22 23 6.1
Pond (min) 6.0 42 250 1,300 --- 33 300 --- 6.1
(Aug) 7.6 200 300 1,400 --- 270 330 --- 6.1
(max) 12.0 510 350 1,500 --- 540 360 --- 6.1
Reverse (min) 2.2 19 --- --- --- 22 --- --- 6.1
well (Aug) 2.2 19 --- --- --- 23 ~-- - 6.1
(max) 2.2 19 --- --- --- 24 --- --- 6.1
Trench (min) 2.3 15 68 92 - 8 --- --- 6.1
{Aug) 3.3 29 86 330 --- 21 .- --- 6.1

(max) 7.4 33 130 1,200 --- 74 --- --- 6.1
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of removal such as excavation and disposal. More detailed evaluation of
each site as a part of the Remedial Investigation/Feasibility Study will be
required to refine the cost estimates and provide the information required
by EPA and State of Washington Regulations for use in selection of a remedial
technology.

The schedule for the characterization of the sites indicates that the
CERCLA sites will take approximately ten years to complete characterization.
RCRA sites could take an additional 15 years. Remediation of the sites
could take more than fifty years if all sites are remediated (assuming a
budget cap of $100 million per year).
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2.0 SUMMARY OF CERCLA SITES

The Draft Phase I Installation Assessment of Inactive Waste-Disposal
Sites at Hanford, July 1986, Volumes 1 and 2, was the primary source of
information used for the summary descriptions of the CERCLA sites. This
information is presented in Tables 2-1 through 2-6. Table 2-3 combines
sources of information from Volume 1 (as referenced on the table itself),
that described the 81 CERCLA sites and indicates the subarea each site is
located in, the method of disposal {unit type) and the waste disposed of at
each site. From Table 2-3, Tables 2-1 and 2-2 were derived. Table 2-1
breaks the 81 sites into the number of sites located in each area and
subarea. Table 2-2 gives the number of each unit type used in a subarea.
Tables 2-4, 2-5 and 2-6 are sorts of Table 2-3. Table 2-3 has the sites
listed with the site numbers in ascending order. Table 2-4 orders the sites
by area. Tables 2-5 and 2-6 are ordered by unit type and waste disposed
respectively.

Table 2-1 indicates that 65% of the CERCLA sites are located in the 200
area, 29% in the 100 area and 4% in the 300 area. Table 2-2 Tists dry wells
as a unit type while Volume 1 describes dry wells as monitoring measures of
1iquid releases in the vadose zone. Reverse wells are described in Volume 1
as being used at earlier sites but eventually discontinued when it was found
that they released Tiquid wastes too close to the water table. It appears
that reverse wells were used at sites that were in operation before the
1950’s and that dry wells replaced reverse wells at later sites.

2.1 DETERMINING THE NEED FOR REMEDIATION
As will be noted in the sections which follow, the criteria presented
are derived from a review of the federal and state regulations and DOE

Orders which apply to the sites. These are known as the applicable relevant
and appropriate regulations (ARARs).

2-1



TABLE 2-1. BREAKDOWN OF CERCLA SITES AT ROCKWELL HANFORD OPERATIONS BY AREA
AND SUBAREA.

Area Subarea No. of CERCLA
Sites
100 100-KE/KW 7
100-8/C 4
100-D/DR 5
100-F 6
100-H 3
Total 25
200 200 East 26
200 West 27
Total 53
300 Total 3
2-2
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TABLE 2-2. BREAKDOWN OF THE UNIT TYPE USED AT CERCLA SITES AT THE ROCKWELL
HANFORD OPERATIONS BY AREA AND SUBAREA.

100-KE/KW Subarea -
2 Dry Wells
2 Cribs
2 French Drains

100-B/C Subarea
1 French Drain
1 Crib
2 Trenches

100-D/DR Subarea
1 Crib
4 Trenches

100-F Subarea
5 Trenches
1 French Drain

100-H Subarea
1 French Drain
2 Trenches

200 East Subarea
1 French Drain
21 Cribs
2 Reverse Wells
1 Trench
1 Ditch

200 West Subarea
2 Ditches
5 French Drains
12 Cribs
4 Reverse Wells
2 Crib and Tile Fields
2 Ponds

300 Area

1 Trench
2 Ponds
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TABLE 2-3. HANFORD INACTIVE WASTE SITES SORTED BY SITE ID.

81 Priority Sites Recommended for Characterization.

100 KE*1 100-KE/KW Dry Well (11&12) Misc. (2)
100 KE*2 100-KE/KW French Drain (12) Misc. (2)
100 KW*1 100-KE/KW Dry Well (11&12) Misc. (2)
100 KW*2 100-KE/KW French Drain (12) Misc. (2
116-B-1 100-B/C Trench Reactor coolant (a) (2)
116-B-4 100-B/C French Drain Decontamination Waste (2)
116-C-1 100-8/C Trench RC (a) (2)
116-C-2 100-B/C Crib Ruptured Fuel Effluent (2)
116-DR-1 100-D/DR Trench RC (2)
116-DR-2 100-D/DR Trench RC (2)
116-DR-6 100-D/DR Trench RC (2)
116-DR-7 100-D/DR Crib Misc. (2)
116-D-18 100-D/DR Trench DW (2)
116-F-1 100-F Trench DW (2)
116-F-10 100-F French Drain RC (2)
116-F-2 100-F Trench RFE (2)
116-F-3 100-F Trench RFE (2)
116-F-6 100-F Trench RC (2)
116-F-9 100-F Trench Misc (2)
116-H-1 100-H Trench RFE (2)
116-H-2 100-H Trench RC (2)
116-H-3 100-H French Drain DW (2)
116-KE-2 100-KE/KW Crib Misc. (2)
116-K-1 100-KE/KW Crib RC (2)
116-K-2 100-KE/KW Trench Misc. Liquid Waste (3)
216-A-21 200 East Crib (11&12) PW (3)
216-A-24 200 East Crib (12) Tank/Scavenged Waste (3)
216-A-27 200 East Crib (11&12) MLW (3)
216-A-28 200 East French Drain MLW (3)
216-A-36A 200 East Crib MLW (3)
216-A-4 200 East Crib (11&12) MLW (3)
216-A-40 200 East Trench Steam Condensate, Cooling Water (3)
216-A-5 200 East Crib (12) Process Condensate (3)
216-A-6 200 East Crib (12) MLW (3)
216-A-7 200 East Crib (12) MLW (3)
216-A-9 200 East Crib (12) Process Waste (3)
216-B-10A 200 East Crib PW (4)
216-B-16 200 East Crib (12) T/SW (4)
216-B-2-2 200 East Ditch . Steam Condensate, Cooling Water (4)
216-B-43 200 East Crib T/SW (4)
216-B-44 200 East Crib (12) T/SW (4)
216-B-45 200 East Crib (12) T/SW (4)
216-B-46 200 East Crib (12) T/SW (4)
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TABLE 2-3.

HANFORD INACTIVE WASTE SITES SORTED BY SITE ID.

(Continued)

81 Priority Sites Recommended for Characterization.

L R ettt ettt T T T
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Site No. (1) Area (12) Waste Disposed
216-B-48 200 East Crib (12) T/SW (4)

216-B-49 200 East Crib (12) T/SW (4)

216-B-5 200 East Reverse Well T/SW (4)

216-B-50 200 East Crib (12) T/SW (4)

216-B-6 200 East Reverse Well PW (4)

216-B-7 A&B 200 East Crib T/SW (4)

216-C-1 200 East Crib PC (5)

216-C-10 200 East Crib PC (5)

216-S-16D 200 West Ditch Steam Condensate, Cooling Water
216-S-16P 200 West Pond Steam Condensate, Cooling Water
216-S-17 200 West Pond Steam Condensate, Cooling Water
216-S-18&2 200 West Crib PC (6)

216-S-20 200 West Crib PW (6)

216-5-21 200 West Crib PC (6)

216-S-3 200 West French Drain Steam Condensate, Cooling Water
216-S-4 200 West French Drain Steam Condensate, Cooling Water
216-S-5 200 West Crib- Steam Condensate, Cooling Water
216-5-6 200 West Crib Steam Condensate, Cooling Water
216-S-7 200 West Crib PC (6)

216-S-9 200 West Crib PC (6)

216-T-19 200 West Crib & Tile Field PC (7)

216-T-2 200 West Reverse Well PW (7)

216-T-28 200 West Crib PW (7)

216-T-3 200 West Reverse Well MLW (7)

216-T-7 200 West Crib & Tile Field T/SW (7)

216-T-8 200 West Crib PW (7)

216-U-11 200 West Ditch: PW (8)

216-U-18&2 200 West Crib MLW (8)

216-U-3 200 West French Drain - T/SW (8)

216-U-4 200 West Reverse Well (11&12) PW (8)

216-U-4A 200 West  French Drain (11&12) PW (8)

216-U-4B 200 West  French Drain (11&12) PW (8)

216-2-10 200 West Reverse Well PW (9)

216-7-1&2 200 West Crib PW (9)

216-72-7 200 West Crib PW (9)

316-1 300 Area Pond (11&12) PW and Lab Wastes (10)
316-2 300 Area Pond (11&12) PW and Lab Wastes (10)
316-3 300 Area Trench PW and Lab Wastes (10)
References used in columns are given at the top of the column headings. The
reference in Unit Type is given at the column heading unless
additional or different sources are listed in parenthesis for for a given
site. References used for Waste Disposed are given in parenthesis for a
site.




TABLE 2-4. HANFORD INACTIVE WASTE SITES SORTED BY AREA.

81 Priority Sites Recommended for Characterization.

Area (12) Site No. (1) Unit Type (12) Waste Disposed
100-B8/C 116-B-4 French Drain Decontamination Waste (2)
100-B/C 116-B-1 Trench Reactor coolant (a) (2)
100-B/C 116-C-2 Crib Ruptured Fuel Effluent (2)
100-B/C 116-C-1 Trench RC (a) (2)
100-D/DR 116-DR-2 Trench RC (2)
100-D/DR 116-DR-7 Crib Misc. (2)
100-D/DR 116-DR-6 Trench RC (2)
100-D/DR 116-D-1B Trench DW (2)
100-D/DR 116-DR-1 Trench RC (2)
100-F 116-F-1 Trench DW (2)
100-F 116-F-9 Trench Misc (2)
100-F 116-F-2 Trench RFE (2)
100-F 116-F-3 Trench RFE (2)
100-F 116-F-6 Trench RC (2)
100-F 116-F-10 French Drain RC (2)
100-H 116-H-1 Trench RFE (2)
100-H 116-H-3 French Drain DWw (2)
100-H 116-H-2 Trench RC (2)
100-KE/KW 100 KW*2 French Drain (12) Misc. (2)
100-KE/KW 116-KE-2 Crib Misc. (2)
100-KE/KW 116-K-1 Crib RC (2)
100-KE/KW 100 KE*1 Dry Well (11&12) Misc.
100-KE/KW 100 KW*1 Dry Well (11&12) Misc
100-KE/KW 100 KE*2 French Drain (12) Misc.
100-KE/KW  116-K-2 Trench Misc. Liquid Waste (3)
200 East 216-B-44 Crib (12) T/SW (4)
200 East 216-B-43 Crib T/SW (4)
200 East 216-A-24 Crib (12) Tank/Scavenged Waste (3)
200 East 216-A-21 Crib (11&12) PW (3)
200 East 216-A-28 French Drain MLW (3)
200 East 216-B-45 Crib (12) T/SW (4)
200 East 216-A-4 Crib (11&12) MLW (3)
200 East 216-B-46 Crib (12) T/SW (4)
200 East 216-A-5 Crib (12) Process Condensate (3)
200 East 216-B-48 Crib (12) T/SW (4)
200 East 216-A-7 Crib (12) MLW (3)
200 East 216-B-49 Crib (12) T/SW (4)
200 East 216-B-10A Crib PW (4)
200 East 216-B-5 Reverse Well T/SW (4)
200 East 216-B-2-2 Ditch Steam Condensate, Cooling Water (4)
200 East 216-B-50 Crib (12) T/SW (4)
200 East 216-A-36A Crib MLW (3)
200 East 216-B-6 Reverse Well PW (4)
200 East 216-A-6 Crib (12) MLW (3)
200 East 216-B-7 A&B Crib T/SW (4)
200 East 216-B-16 Crib (12) T/SW (4)
2-0



TABLE 2-4. HANFORD INACTIVE WASTE SITES SORTED BY AREA.

(Continued)

81 Priority Sites Recommended for Characterization.

4 wl af = am ar u o P 6N E Am I GE W e Wy SN

Area (12) Unit Type (12) Waste Disposed

200 East 216-C-1 Crib PC (5)

200 East 216-A-40 Trench Steam Condensate, Cooling Water (3)
200 East 216-A-27 Crib (11&12) MLW (3)

200 East 216-A-9 Crib (12) Process Waste (3)

200 East 216-C-10 Crib PC (5)

200 West 216-S-17 Pond Steam Condensate, Cooling Water (6)
200 West 216-T-3 Reverse Well MLW (7)

200 West 216-T-7 Crib & Tile Field T/SW (7)

200 West 216-S-16D Ditch Steam Condensate, Cooling Water (6)
200 West 216-7-8 Crib PW (7)

200 West 216-S-20 Crib PW (6)

200 West 216-U-11 Ditch PW (8)

200 West 216-5-3 French Drain Steam Condensate, Cooling Water (6)
200 West 216-U-18&2 Crib MLW (8)

200 West 216-S-5 Crib Steam Condensate, Cooling Water (6)
200 West 216-U-3 French Drain T/SW (8)

200 West 216-S-7 Crib PC (6)

200 West 216-U-4 Reverse Well (11&12) PW (8)

200 West 216-T-19 Crib & Tile Field PC (7)

200 West 216-U-4A French Drain (11&12) PW (8)

200 West 216-T7-28 Crib PW (7)

200 West 216-U-48 French Drain (11&12) PW (8)

200 West 216-S-182 Crib PC (6)

200 West 216-1-10 Reverse Well PW (9)

200 West 216-S-4 French Drain Steam Condensate, Cooling Water (6)
200 West 216-7-1&2 Crib PW (9)

200 West 216-S-9 Crib PC (6)

200 West 216-1-7 Crib PW (9)

200 West 216-S-16°P Pond Steam Condensate, Cooling Water (6)
200 West 216-S5-6 Crib Steam Condensate, Cooling Water (6)
200 West 216-T-2 Reverse Well PW (7)

200 West 216-S-21 Crib PC (6)

300 Area 316-1 Pond (11&12) PW and Lab Wastes (10)

300 Area 316-2 Pond (11&12) PW and Lab Wastes (10)

300 Area 316-3 Trench PW and Lab Wastes (10)

References used in columns are given at the top of the column headings. The

reference

used in Unit Type 1is given at the column heading unless
additional or different sources are listed in parenthesis for for a given
site. References wused for Waste Disposed are given in parenthesis for a
site. '
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TABLE 2-5.

81 Priority Sites Recommended for Characterization.

HANFORD INACTIVE WASTE SITES SORTED BY UNIT TYPE.

Crib
Crib & Tile Field
Crib & Tile Field
Crib (11&12)
Crib (11&12)
Crib (11&12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Crib (12)
Ditch
Ditch
Ditch
Dry Well (11&12)
Dry Well (11&12)
French Drain
French Drain

116-C-2
116-DR-7
116-KE-2
116-K-1
216-B-43
216-C-1
216-B-7 A&B
216-C-10
216-B-10A
216-A-36A
216-7-18&2
216-S5-9
216-S-7
216-S-21
216-5-6
216-T7-8
216-U-18&2
216-5-182
216-S-5
216-2-7
216-S-20
216-T7-28
216-T-7
216-T-19
216-A-27
216-A-4
216-A-21
216-A-5
216-B-45
216-A-24
216-B-46
216-B-50
216-B-48
216-A-7
216-A-6
216-B-49
216-A-9
216-B-44
216-B-16
216-B-2-2
216-S-16D
216-U-11
100 KW*1
100 KE*]
116-B-4
116-F-10

100-B/C
100-D/DR
100-KE/KW
100-KE/KW
200 East
200 East
200 East
200 East
200 East
200 East
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 West
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 East
200 West
200 West

100-KE/KHW
100-KE/KHW

100-B/C
100-F

2-8

Ruptured Fuel Effluent (2)
Misc. (2)
Misc. (2)
RC (2)
T/SW (4)

Steam Condensate, Cooling Water (6)

PW (7)

MLW (8)

PC (6)

Steam Condensate, Cooling Water (6)

PW (9)

PW (6)

PW (7)
T/SW (7)

PC (7)

MLW (3)

MLW (3)

PW (3)

Process Condensate (3)
T/SH (4)
Tank/Scavenged Waste (3)
T/SW (4)
T/SW (
T/SW (
MLW (
MLW (
T/SW (4
Process Waste (3)

T/SW (4)
T/SW (4)

Steam Condensate, Cooling Water (4)
Steam Condensate, Cooling Water (6)
PW (8)

Misc. (2)

Misc. (2)
Decontamination Waste (2)

RC (2)

4
4
4
3
3
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TABLE 2-5. HANFORD INACTIVE WASTE SITES SORTED BY UNIT TYPE.

(Continued)

81 Priority Sites Recommended for Characterization.

Unit Type (12) Site No. (1) Area (12) Waste Disposed
French Drain 116-H-3 100-H DW (2)
French Drain 216-A-28 200 East MLW (3)
French Drain 216-S-4 200 West Steam Condensate, Cooling Water (6)
French Drain 216-U-3 200 West T/SW (8)
French Drain 216-S-3 200 West Steam Condensate, Cooling Water (6)
French Drain (11&12) 216-U-4B 200 West PW (8)
French Drain (11&12) 216-U-4A 200 West PW (8)
French Drain (12) 100 KW*2 100-KE/KW Misc. (2)
French Drain (12) 100 KE*2 100-KE/KW Misc. (2)
Pond 216-S5-17 200 West Steam Condensate, Cooling Water (6)
Pond 216-S-16P 200 West Steam Condensate, Cooling Water (6)
Pond (11&12) 316-2 300 Area PW and Lab Wastes (10)
Pond (11&12) 316-1 300 Area PW and Lab Wastes (10)
Reverse Well 216-B-6 200 East PW (4)
Reverse Well 216-B-5 200 East T/Sw (4)
Reverse Well 216-T-2 200 West W (7)
Reverse Well 216-7-10 200 West Pw (9)
Reverse Well 216-T-3 200 West MLw (7)
Reverse Well (11&12) 216-U-4 200 West W (8)
Trench 116-B-1 100-B/C Reactor coo]an (a) (2)
Trench 116-C-1 100-B/C ( a) (2)
Trench 116-DR-6 100-D/DR C (2)
Trench 116-DR-2 100-D/DR C (2)
Trench 116-DR-1 100-D/DR RC (2)
Trench 116-D-1B 100-D/DR W (2)
Trench 116-F-1 100-F W (2)
Trench 116-F-2 100-F RFE (2)
Trench 116-F-3 100-F RFE (2)
Trench 116-F-6 100-F RC (2)
Trench 116-F-9 100-F Misc (2)
Trench 116-H-1 100-H RFE (2)
Trench 116-H-2 100-H RC (2)
Trench 116-K-2 100-KE/KW Misc. Liquid Waste (3)
Trench 216-A-40 200 tast Steam Condensate, Cooling Water (3)
Trench 316-3 300 Area PW and Lab Wastes (10)
References used in columns are given at the top of the column headings. The
reference used in Unit Type 1is given at the column heading unless
additional or different sources are listed in parenthe51s for for a
given site. References used for Waste Disposed are given in parenthesis
for a site.
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TABLE 2-6. HANFORD INACTIVE WASTE SITES SORTED BY WASTE DISPOSED.

81 Priority Sites Recommended for Characterization.

Decontamination Waste (2) 116-B-4 100-B/C French Drain
DW (2) 116-H-3 100-H French Drain
DW (2) 116-F-1 100-F Trench
DW (2) 116-D-18B 100-D/DR Trench
Misc (2) 116-F-9 100-F Trench
Misc. Liquid Waste (3) 116-K-2 100-KE/KW Trench
Misc. (2) 100 KE*1 100-KE/KW Dry Well (11&12)
Misc. (2) 116-KE-2 100-KE/KW Crib
Misc. (2) 100 KW*1 100-KE/KW Dry Well (11&12)
Misc. (2) 100 KE*2 100-KE/KW French Drain (12)
Misc. (2) 100 KW*2 100-KE/KW French Drain (12)
Misc. (2) 116-DR-7 100-D/DR Crib
MLW (3) 216-A-27 200 tast Crib (11&12)
MLW (3) 216-A-28 200 East French Drain
MLW (3) 216-A-4 200 East Crib (11812)
MLW (3) 216-A-36A 200 East Crib
MLW (3) 216-A-7 200 East Crib (12)
MLW (3) 216-A-6 200 East Crib (12)
MLW (7) 216-T-3 200 West Reverse Well
MLW (8) 216-U-1&2 200 West Crib
PC (5) 216-C-10 200 East Crib
PC (5) 216-C-1 200 East Crib
PC (6) 216-S-1&2 200 West Crib
PC (6) 216-S-7 200 West Crib
PC (6) 216-S-9 200 West Crib
PC (6) 216-5-21 200 West Crib
PC (7) 216-T-19 200 West Crib & Tile Field
Process Condensate (3) 216-A-5 200 East Crib (12)
Process Waste (3) 216-A-9 200 tast Crib (12)
PW and Lab Wastes (10) 316-1 300 Area Pond (11&12)
PW and Lab Wastes (10) 316-3 300 Area Trench
PW and Lab Wastes (10) 316-2 300 Area Pond (11&12)
PW (3) 216-A-21 200 East Crib (11&12)
PW (4) 216-B-10A 200 East Crib
PW (4) 216-B-6 200 East Reverse Well
PW (6) 216-5-20 200 West Crib
PW (7) 216-T-8 200 West Crib
PW (7) 216-T-2 200 West Reverse Well
PW (7) 216-T-28 200 West Crib
PW (8) 216-U-4A 200 West  French Drain (11&12)
PW (8) 216-U-4B 200 West  French Drain (118&12)
PW (8) 216-U-11 200 West Ditch
PW (8) 216-U-4 200 West  Reverse Well (11&12)
PW (9) 216-2-7 200 West Crib
PW (9) 216-2-10 200 West Reverse Well
PW (9) 216-7-1&2 200 West Crib
2-10



TABLE 2-6. HANFORD INACTIVE WASTE SITES SORTED BY WASTE DISPOSED.
(Continued)

81 Priority Sites Recommended for Characterization.

Waste Disposed Site No. (1) Area (12) Unit Type (12)
RC (2) 116-K-1 100-KE/KW Crib
RC (2) 116-H-2 100-H Trench
RC (2) 116-DR-2 100-D/DR Trench
RC (2) 116-DR-6 100-D/DR Trench
RC (2) 116-F-6 100-F Trench
RC (2) 116-F-10 100-F French Drain
RC (2) 116-DR-1 100-D/DR Trench
RC (a) (2) 116-C-1 100-B/C Trench
Reactor coolant (a) (2) 116-B-1 100-B/C Trench
RFE (2) 116-F-2 100-F Trench
RFE (2) 116-H-1 100-H Trench
RFE (2) 116-F-3 100-F Trench
Ruptured Fuel Effluent (2) 116-C-2 100-B/C Crib
Steam Condensate, Cooling Water (3) 216-A-40 200 East Trench
Steam Condensate, Cooling Water (4) 216-B-2-2 200 East Ditch
Steam Condensate, Cooling Water (6) 216-S-16D 200 West Ditch
Steam Condensate, Cooling Water (6) 216-S-6 200 West Crib
Steam Condensate, Cooling Water (6) 216-S-16P 200 West Pond
Steam Condensate, Cooling Water (6) 216-S-5 200 West Crib
Steam Condensate, Cooling Water (6) 216-S-3 200 West French Drain
Steam Condensate, Cooling Water (6) 216-S-17 200 West Pond
Steam Condensate, Cooling Water (6) 216-S-4 200 West French Drain
Tank/Scavenged Waste (3) 216-A-24 200 East Crib (12)
T/SW (4) 216-B-48 200 East Crib (12)
T/SW (4) 216-B-45 200 East Crib (12)
T/SW (4) 216-B-49 200 East Crib (12)
T/SW (4) 216-B-5 200 East Reverse Well
T/SW (4) 216-B-50 200 East Crib (12)
T/SW (4) 216-B-16 200 East Crib (12)
T/SW (4) 216-B-44 200 East Crib (12)
T/SW (4) 216-B-46 200 East Crib (12)
T/SW (4) 216-B-7 A&B 200 East Crib
T/SW (4) 216-B-43 200 East Crib
T/SW (7) 216-T-7 200 West Crib & Tile Field
T/SW (8) 216-U-3 200 West French Drain

References wused in columns one and two are given at the column headings.
The reference wused in column three, Unit Type, is given at the column
heading unless additional, or different, sources are listed in parenthesis
for for a given site. References used for column four, Waste Disposed, are
given in parenthesis for a site.
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The criteria of importance in establishing whether a site i% a potential
CERCLA site or a RCRA 3004(u) site are presented in Table 2-7. In addition,
the table provides a checklist for the information that is important to
determining if there is a need for remediation. The matrix is divided into
two sets of criteria, one set appropriate to CERCLA sites and one
appropriate to RCRA 3004(u) sites. If a site meets all the criteria under
the CERCLA 1isting, remedial action is required under 40 CFR 300. This
remedial action may involve the collection of additional data to
characterize the site, and/or the selection of a remedial alternative.

Sites meeting only some of the criteria may be potential 3004(u) sites.

In the CERCLA process, sites are screened to determine if they have
potential for being included on the National Priority List (NPL). This
screening, using the Hazard Ranking System (HRS), or the Modified Hazard
Ranking System (mHRS) in the case of sites with contamination from
radionuclides, evaluates sites according to criteria contained in the
National 0i1 and Hazardous Substances Contingency plan (NCP). In this way,
sites are scored on their relative potential for releases that pose a hazard
to health or the environment. Sites which score higher than 28.5 are
candidates for the National Priority List (NPL).

The scoring is initially conducted during the Preliminary Assessment
(PA) (DOE Phase I). Data collected in the PA are evaluated and the HRS (or
mHRS) system is applied. The resulting score is a preliminary determination
of the relative hazard/threat posed by the site. A score less than 28.5 is
generally considered to pose no threat under the CERCLA program.

The HRS/mHRS considers a number of criteria in developing the relative
score. These criteria include:

1. Principal injury, radiation, and exposure hazards

) Injestion of contaminated groundwater or surface water
0 Direct contact with wastes
0 Fire and explosion
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TABLE 2.7. CRITERIA APPLICABLE TO DETERMINING NEED FOR REMEDIATION -
A FORM FOR SITE EVALUATION

Unit Contains ]
Release of Site not Used HRS or MHRS Unit Used to J Hazardous Likely to have a |Likely to have had

Site Hazardous Material] gince 11/19/80 score >28.5 Manage Solid Wast Constituents Future Release a Past Release

€1-¢

Note: a. A site requjres Remedial Action under CERCLA if the site has an affirmative determination under 1, 2 and 3.
Ifd onlg Egglgggtive under 1 and 2 it may still be a potential CERCLA site, but not one requiring remediation
under )

b. A site which is not a CERCLA site with an affirmative determination for 4 and 5; and an affirmative finding
for 1, 6, or 7 will require some type of remediation under corrective action regulation being currently
developed by U.S. EPA.

.
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) Migration to contaminate drinking water or other human use
resources, or to result in direct contact -
Waste characteristics, toxicity, and persistence
Radioactive materials.

2. Physical security and safeguard requirements
0 Accessibility to hazardous substances
0 Containment of wastes and contamination

0 Proximity to populations and resources

3. Site location

0 Environmental setting (depth to aquifer of concern, unsaturated
zone permeability, slope, surrounding terrain, distance to surface
water)

0 Land use and resource use

0 Proximity to populations, sensitive environments, and resources

4. Risk and Natural forces

0 Migration along surface water, groundwater, and air routes to
expose populations or impact natural resources
0 Chemical toxicity and radioactive materials.

The only criteria addressing artificial forces are containment and fire
and explosion. The HRS/mHRS does not address regulations, codes, standards,
and guides. However, these issues as well as many of the criteria addressed
above are considered further under the selection of remediation. The
CERCLA/SARA identify many of these criteria as the bases for assessment of
remedial alternatives during the selection process.

The data used in the HRS process usually varies in quality from site to
site and may require that some assumptions be made regarding site
conditions, waste constituents, migration pathways, and potential receptors
in order to develop a site score. When data quality is poor, the resulting
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score may be an artifact of the assumptions rather than a reasonable
representation of the contamination situation. Under such circumstances,
additional information (including limited sampling) may be conducted as part
of the CERCLA site inspection (DOE Phase IIa) in order to confirm important
assumptions. Site scores may then be reevaluated based on the new data.

As a result, site scores may change and additional sites may be removed from
consideration. Again, the need for remediation is determined by a site
score greater than 28.5.

With the passage of the Superfund Amendments and Reauthorization Act of
1986 (SARA), all facilities, including federal facilities, are required to
undertake a Remedial Investigation/Feasibility Study (RI/FS) for sites which
qualify for the NPL (Scores greater than 28.5).

2.2  APPROACH TO DEVELOPING SITE CHARACTERIZATION METHODOLOGY

Requirements for characterizing the CERCLA sites derive from CERCLA and
SARA regulations, particularly "applicable or relevant and appropriate
regulations" (ARARs, see report) and the need for collecting site-specific
information for ensuring that implemented remedial actions are capable of
achieving and maintaining ARARs. Such information includes identification
and quantification of contaminants (i.e., the source), identification and
characterization of probable pathways of transport, and identification and
characterization of probable receptors. This information is used to define
the site and the problems caused by the site and to predict the effects of
potential remedial action alternatives. Site-specific information is
generally obtained through the use of multiple investigation techniques. The
approach to developing the site characterization methodo]ogy integrates
regulatory requirements, contaminant transport pathways of concern, and
potentially applicable site characterization methods to establish a
framework for planning the investigation of each of the CERCLA sites. The
steps involved in developing the approach are summarized in the following
subsections.

The methodology for characterizing the CERCLA sites is designed to
provide necessary and sufficient data to allow definition of the sites and
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their problems; and to support the evaluation, selection, and
implementation of appropriate remedial actions for meeting regulatory
requirements and providing protection of public health and the environment.
The methodology, which will guide and focus the development of site
characterization plans consists of the following steps:

) Step 1 - Identify requirements for site characterization.
"Requirements", as used herein, refers to the regulatory requirements
of EPA and the State of Washington and directives issued by DOE.
Regulations and directives have been evaluated in this Task for their
applicability to the Hanford CERCLA sites; the specific requirements
in each regulation will be identified in the preparation of site
characterization plans.

0 Step 2 - Identify pathways for each site. "Pathways" refers to the
route(s) that contaminants could follow in transport from the source
(the site) to receptors (human populations and/or plant and animal
species). Pathways can consist of one or more environmental media.
Potential pathways have been identified in this task for each site on
using available information on the nature and environmental
settings of the sites.

0 Step 3 - Determine methods for characterizing sites. "Methods" refers
to those activities that could be conducted to provide definition of
the sites, the site problem, and the site setting. Site
characterization methods are generally considered to consist of on-site
investigation of the site using existing data and through the
collection and evaluation of new data for sites for which relatively
Tittle data are available. Potentially applicable site investigation
techniques have been identified in this task for the potential
transport pathways.

During the site characterization activity information must be obtained on
the following topics: '



Draft September 3, 1987

0 Waste source -- physical and chemical aspects of the waste materials
(solubility, persistence, quantity, toxicity) and the media in which
they are contained.

0 Geology -- structures influencing groundwater movement, geologic
properties of aquifers and confining units (porosity, permeability,
geochemistry).

0 Groundwater -- direction and rate of flow, seasonal/temporal
variations, aquifer properties, recharge/discharge areas.

0 Surface Water -- drainage patterns, runoff, seasonal variations,
sediment pathways.

) Pedology -- characteristics of surface soils and soils in the
vadose zone, porosity, soil chemistry.

0 Air -- climatic data, wind speed and direction.

0 Public health -- demography, public use of groundwater surface
water, and exposed animals/plants, contaminant toxicity.

0 Plant and animal species -- bioaccumulation of contaminants,
populations of plant/animal species.

2.2.1 Identification of Remedial Action Requirements

The site characterization process has three primary purposes. First,
site characterization should define the nature and extent of contamination
(waste type, concentration, and distribution). Second, it should allow data
quality objectives (DQOs) to be refined. Finally, it should assess the need
for treatability studies. This process is required for collection of data
to determine the need for, and extent of, remedial action.

Since the information gathered in the remedial investigation is then
used to proceed to the feasibility study, the process of selecting
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appropriate remedial action activities requires that the concentration and
distribution of contaminants be determined. In order to accomplish this

goal, it is necessary to identify the requirements as stated in Federal and
State regulations and guidance. Table 2-8 identifies the specific regulations
containing the requirements applicable to site characterization. In the
matrix, the specific sections of each source which provides the requirement
are noted. These sources contain very specific requirements which will be
identified as part of the development of the site characterization plan.

2.2.2 Identification of Site-Specific Contaminant Transport Pathways of
Concern

In order to identify appropriate investigation techniques for the
CERCLA sites, the 1ikely pathways of contaminant transport to be
investigated must first be identified. Available information on waste
disposal methods, the types of wastes disposed, and the environmental
settings of the Tocations of the sites were evaluated and possible pathways
of transport were identified for each site. The pathways, which include
media that are both direct and intermediate pathways to receptors, that were
considered include:

Groundwater
Surface soils
Vadose zone
Air

Surface water
Sediments
Waste source
Plant uptake
Animal uptake

O O O O O 0o O o o

2.3 SITE CHARACTERIZATION METHODOLOGY

The primary purpose of site characterization is to define thé sites,
site problems, and settings to support the development, screening,
evaluation and selection of remedial action alternatives in the feasibility
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TABLE 2-8. THE REMEDIAL ACTION REQUIREMENTS TO SUPPORT THE SITE CHARACTERIZATION METHODOLOGY FOR CERCLA SITES

Sources for Remedial Action Requirements

Federal State
Policy/Guidance/
Remedial Action Activities Regulations SARA Orders Regulations Policy/Guidance
‘ (PL99-962)
Remedial Investiqation 40 CFR 300.67 Title 1 DOE 5480.14
Sec.120 EPA Directive
9355.0-19
Site Characterization DOE 5480.14 .=
Pathways Characterization WAC 173-304-490 ==
Receptors Characterization
Problem Definition
Feasibility Study 40 CFR 300.68 DOE 5480.14
Cleanup Criteria 40 CFR 116.4 Title 1 EPA Directive WAC 173-201 =T
117.3 Sec.120 9355.0-19 173-303
141.11 A 173-304
141.12 -9901
141.15
141.16
141.50
141.61
143.3
Evaluation factors 10 CFR 61.41- Title 1 —
61.44 Sec.121
Cost-effectiveness Title 1 -
Sec.121
Selection/documentation 40 CFR 300.70
300.69 & ==
Implementation
Permitting Title 1 WAC 173-216 -
Sec.121 173-303 =T
Compliance with other laws 10 CFR 61.41 173-304 -
61.43
61.44
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study and the implementation of the selected remedial action. Site
information should be sufficient to determine the necessity, extent, and
feasibility of remedial actions, evaluate costs of potential remedial action
alternatives, allow for the prioritization of sites based on threat to human
health and the environment, and perform any required risk assessments.

The site characterization methodology consists of evaluation of
existing data and collection and evaluation of additional data. Additional
data may need to be collected and evaluated in more than one round in order
to provide data on the sites and site problems sufficient to allow the
evaluation, selection, and implementation of remedial actions.

2.3.1 Evaluation of Existing Data

The first step in site characterization is to locate, compile, and
evaluate data available for each site. Investigators will, to the extent
allowed by the available data, compile a site description, history, and
chronology of significant events that will aid in planning subsequent
detailed characterization efforts. Existing data will be evaluated to
determine the following:

o Locations, quantities, concentrations, and characteristics of hazardous
waste disposed at each site. The investigators will evaluate results
of previous sampling, results of chemical and physical testing, and
records of disposal practices and operating procedures to characterize
the properties of the hazardous waste disposed at each site.

0 Pathways and extent of contaminant migration. The investigators
will evaluate existing monitoring data (water, soil, sediment, air,
biota) and regional and site-specific information pertaining to site
geology, pedology, hydrogeology, meteorology, and biology to identify
the pathways and extent of contaminant migration at the site.

) Human and environmental receptors. The investigators will evaluate
demographic and land use information, surface water/groundwater use
adjacent and downstream/downgradient of the site, regional and site
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ecology, and the results of biological testing to identify the human
populations and environmental species potentially impacted Py the site.

The impact of the site on human and environmental receptors. The
investigators will evaluate the site with respect to waste
characteristics and probable transport pathways to determine the site’s
impact on humans and the environment.

Factors that must be considered in future field investigations (e.g.,
site-specific health and safety requirements, limitations in conducting

field activities, extreme weather, or difficult terrain).

This information to characterize CERCLA sites can be grouped into four

general categories:

1. Environmental Setting - These data characterize the regional
aspects of the area that impact the movement of contaminants from
the site and the potential of exposure to them. They include
topography, regional hydrologic characteristics, meteorology,
biota, soil type, among others. Secondary data sources contain
sufficient information to define the environmental setting of the
Hanford site.

2. Hazardous and Radioactive Substances - These data characterize the
wastes disposed at the sites and include chemical constituents,
concentrations, and the nature of the depositories. Secondary
data sources provide some of this information at Hanford.

3. Environmental Concentrations - These data define the extent,

direction, and rate of migration of contaminants in the ground,
water, and air. Extensive sampling will be needed to develop a
sufficient data base of environmental concentrations at the
Hanford site.

4. Potential Impacts on Receptions - These data describe the human

population likely to be exposed to contaminants and the pathways
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through which the exposure is likely to occur. Available demo-
graphic information and the findings from the environmental
sampling activities will provide the basis for making these
assessments at Hanford.

The extent and completeness of the available data to characterize the
site is discussed below:

2.3.1.1 Environmental Setting

The information needed to understand the environmental setting of the
Hanford Reservation and the surrounding area is assessed in this subsection.

The information required for the environmental setting must be suffi-
cient to allow an understanding of the factors impacting the source of
contamination to the potential receptor; and the movement of the contaminant
through the environment. The documents listed below and a few supplemental
reports are sufficient to define the environmental setting. (It should be
noted that information for the 200 Area is more extensive than for the other
Hanford Reservation areas.)

Regional geology is essential to a discussion of the environmental
setting. This includes information on the stratigraphy and structure of the
area along with information regarding seismicity and tectonics. Also
included should be information about geomorphology, geochemistry and soils.

Another important aspect of the regional setting is geohydrologic and
hydrologic conditions. This discussion should address surface water condi-
tions and characteristics, groundwater flow, pathways and bedrock structures
and sources of drinking water including information dealing with confined
and unconfined aquifers and vadose zone characteristics.

Information on meteorological and air quality conditions are also key
elements of this section of the site characterization. Within this section
wind direction and speed should be addressed along with the ranges of
temperature and humidity, precipitation and dispersion conditions.
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Terrestrial and aguatic ecosystems also have a role in the regional dis-
cussion. These include environmental quality, agricultural and other land
use, vegetation and radiological conditions. Discussion should also include
area mammals, birds, reptiles, insects, amphibians, and all threatened and
endangered species.

Additionally, a discussion of natural resources such as archaeological,
cultural and historical resources should be included. A discussion of
population density and distribution and possible socioeconomic conditions
may also be included.

For the Hanford Reservation and the surrounding area, information of
the kind described above can be found in four documents.

0 U.S. Department of Energy (U.S. DOE). Draft Phase I Installation
Assessment of Inactive Waste-Disposal Sites at Hanford. Volume I.
Methods and Analysis. Washington, D.C. July 1986.

) United States Energy Research and Development Administration.
Final Environmental Statement - Waste Management Operations
Hanford - Reservation, Richland, Washington. ERDA-1538 UC70.
December 1975.

0 U.S. Department of Energy. Environmental Assessment Reference
Repository Location Hanford Site Washington. Volume I of 3.
DOE/RW-0070. Washington, D.C. May 1986.

) U.S. Department of Energy. Environmental Assessment Reference
Repository Location Hanford Site Washington. Volume II of 3.
DOE/RW-0070. Washington, D.C. May 1986.

2.3.1.2 Hazardous and Radioactive Substances

Chemical and radioactive waste disposal inventories from documented
sources are available for each source within the 100, 200 and 300 Areas.
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There are indications, however, that undocumented release to the sites also
took place. Key constituents and concentrations of the chemicals and radio-
nuclides are given in these documented inventories. Volumes of liquid waste
disposed of at the disposal sites are listed along with the nature of the
disposal site. Radioactive materials releases and unplanned releases (i.e.,
spills, etc.) information is present in the documents that were reviewed
under this task. In addition, well logs are needed for existing wells. The
availability of this information could not be determined.

The following documents contain chemical and radionuclide inventories:
0 U.S. Department of Energy (U.S. DOE). Draft Phase I Installation

Assessment of Inactive Waste-Disposal Sites at Hanford. Volume I.
Methods and Analysis. Washington, D.C. July 1986.

0 U.S. Department of Energy (U.S. DOE). Draft Phase I Installation
Assessment of Inactive Waste-Disposal Sites at Hanford. Volume
II. HISS Data base. Washington, D.C. July 1986.

0 United States Energy Research and Development Administration.
Final Environmental Statement - Waste Management Operations
Hanford - Reservation, Richland, Washington. ERDA-1538 UC70.
December 1975.

The 200 Areas of the Hanford Reservation are better documented than either
the 100 or the 300 Areas.

2.3.1.3 Environmental Concentrations

Table 2-9 Tists the data needed to determine the type and extent of
contamination at the Hanford site. The table also evaluates the utility of
the environmental data available from past studies to make these
determinations. The evaluations are based on a thorough examination of the
envirenmental data reported in the various studies conducted to date. The
evaluations assess whether:
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TABLE 2-9.

GENERAL PATHWAY CHARACTERISTICS

Groundwater
Unconfined Aquifer
Boundaries and Location
Aquifer Hydraulics
Hydrochemistry

Contaminants
Stratigraphy

Structure
Recharge/Discharge

Well Data

G2-¢

Confined Aquifer

Boundary and Location
Aquifer Hydraulics
Hydrochemistry
Contaminant
Stratigraphy
Structure
Recharge/Discharge
Well Data

Surface Soils

Spatial Distribution
Hydraulics

Chemistry

Podology
Biology
Contaminants in Surface Soil Environment

ADEQUACY OF PATHWAY CHARACTERISTICS DATA
DATA ADEQUACY
100 Area 200 Area 300 Area

Groundwater Unconfined Aquifer

3 3 3
2 2 1
1 2 2
2 2 2
1 3 2
3 3 1
1 3 2
2 2 2

Groundwater Confined Aquifer

2 3 2
1 1 2
1 1 3
2 2 1
2 2 2
3 3 3
1 1 1
2 2 1
Surface Soils

3 3

1 2 1
1 2 1
1 2 2
1 1 1
2 2 1

PURPOSE OR RATIONALE

Determine quantity of subsurface water,
extent of aquifer confinement

Identify flow rate and direction and
contaminant pathway and rate

Determine contaminant plume to remediate
Determine the aquifers geometry, aquifer
recharge and discharge; ground-water quality,
movement, productivity and occurance
Determine barriers or controls on the natural
flow

Determine gains and losses of water into the
aquifer's total quantity of water

Determine aquifer properties for the ease of
movement, to store water and to access
remediation and detect the spatial extent of
contamination.

Determine spatial extent of contaminant
resulting from infiltration of transported
contaminant resulting from precipitation,
spills, airborne particulates or overload
flows

Surface soil is the first soil horizon to
vadose zone (see vadose zone for
similarities)



TABLE 2-9.

GENERAL PATHWAY CHARACTERISTICS

Vadose Zone
Unsaturated Hydraulics

Unsaturated 2one Chemistry
Podology

Biology

Soil Gas
Contaminants

Alr

Meterological Parameters

T’ Weather Extremes
[N}

O surface Water

River

Hydraulics/Geometry
Chemistry
Ground Water - Surface Water Relationships
Location/Quantities
Chemistry

Drainage
Location/Quantities
Sediments

Physical Characteristics
Chemistry

Mineralogy
Contaminants

Footnotes

ADEQUACY OF PATHMAY CHARACTERISTICS DATA (Continued)

DATA ADEQUACY

100 Area 200 Area 300 Area
Vadose Zone
1 1 1
1 1 1
2 2 1
1 1 1
1 1 1
2 2 1
Alr
2 2 2
2 2 2
Surface Water
1 1
1 1
1 1 1
1 1 1
2 2 2
Sediments
1 1 1
1 1 1
1 1 1
1 1 1

(1) Complete sampling effort required resulting from an absence of Information.
(2) Moderate sampling effort required to supplement the existing data.
(3) No further sampling effort required because sufficient data exists that is diagnostically useful.

(o) =3

PURPOSE OR RATIONALE

Estimate the transport of contaminant through
soil matrix

Predict mobility of contaminant through the
sotl and determine environmental setting for
chemical degradation for by-products
Determine the effects of physical properties
on infiltration, retardation and attenuation
of contaminant species

Understand the biological degradation
by-products

Determine path of migration and contaminant
type.

Determine contributions from other dispersion
of contaminants from other sources, weather
variation and outcome on remediation,
defining recharge and evapotranspiration

Determine the degree of contaminant transport
and quantity of contaminants
Evaluate for contaminant pathway cycling

Determine water/sediment partitioning and
capacity for water to assimilate contaminant

Determine i1f chemical flow or overload flow
will remove contaminants offsite or on.

Determine water/sediment partiitioning of
contaminants,

|
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1) Little or no data is available and a complete sampling effort is
needed

2) Sampling is needed to supplement the existing data base

3) Enough quality data is already available and no further sampling
is needed.

This evaluation provides a basis for developing in the following section the
sampling recommendations for generating the additional information to fully
characterize the environmental condition of the sites.

2.3.1.4 Potential Impacts on Receptors

A quantitative risk assessment requires environmental, toxicological
and exposure information. This information is used to assess the degree of
degradation in environmental quality and to determine the potential risk to
receptors in the environment.

Some information is available to help make these assessments. This
information shows that potential receptors may eventually be impacted by
contaminants from Hanford and a comprehensive risk assessment will probably
be required.

The following documents contain the most extensive data:
0 U.S. Department of Energy (U.S. DOE). Draft Phase I Installation

Assessment of Inactive Waste-Disposal Sites at Hanford. Volume I.
Methods and Analysis. Washington, D.C. July 1986.

0 U.S. Department of Energy (U.S. DOE), Richland Operations Office.
Hanford Environmental Management Program Plan. Richland,
Washington. November 1986.
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0 United States Energy Research and Development Administration.
Final Environmental Statement - Waste Management Operations
Hanford - Reservation, Richland, Washington. ERDA-1538 UC70.
December 1975.

0 U.S. Department of Energy. Environmental Assessment Reference
Repository Location Hanford Site Washington. Volume I of 3.
DOE/RW-0070. Washington, D.C. May 1986.

0 U.S. Department of Energy. Environmental Assessment Reference
Repository location Hanford Site Washington. Volume II of 3.
DOE/RW-0070. Washington, D.C. May 1986.

This information, plus the results from the sampling activities should
provide sufficient data to conduct a quantitative risk assessment of the
100, 200 and 300 Areas.

2.3.2 Collection and Evaluation of Additional Data

If existing information is not sufficient to meet the data needs of the
feasibility study, additional information must be obtained. The collection
and evaluation of additional data will serve two purposes. First,
additional data will verify the information gathered from existing sources
(e.g., pathways, receptors, contaminants of concern). Second, additional
investigations will provide an opportunity to collect data that will support
the development and screening of remedial action alternatives.

2.3.2.1 Identification of Potentially Applicable Site Characterization
Methods.

Site investigation methods appropriate to the environmental setting of
the CERCLA sites and the identified potential pathways of concern were
jdentified for consideration in the development of site-specific
characterization plans. The methods, each of which was determined to be
potentially applicable to the sites, include:
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Soil borings and sampling and analysis/testing of the soil column.
Test pit excavation, direct observation of subsurface conditions, and
sampling and analysis/testing of excavated material.

Groundwater monitoring well installation,sampling and analysis of
groundwater, monitoring groundwater levels.

Piezometer installation and monitoring groundwater levels.

Probe driving and sampling and analysis of soil gases in the vadose
zone.

Sampling and analysis/testing of biota (terrestial and aquatic plants
and animals).

Sampling and analysis of air for emission of gases and/or volatile
compounds.

Grab sampling and analysis of wastes, surface soils, surface water,
and/or sediments.

Remote sensing (i.e., geophysical surveys) of subsurface conditions,
such as geologic anomalies and strata, contaminant distribution, and
locations of underground structures:

- ground-penetrating radar
- electromagnetic induction
- earth resistivity

- borehole resistivity

- borehole conductivity.

Aquifer tests for hydrogeologic properties such as transmissivity,
storativity, and drawdown.
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0 Modeling of groundwater flow to interpolate/extrapolate within/beyond
areas of available data and to predict the effects of imposed
subsurface conditions.

0 Aerial photography for identifying surface anomalies and historic
surface changes (by comparison) and for supporting mapping of surface
conditions.

0 Infrared imagery for identifying areas of vegetative stress and/or
contamination.

These site characterization methods are the tools that are commonly
used for defining the CERCLA sites and corresponding environmental problems.
The applicability of these methods to characterizing and determining the
presence and transport of contaminants in the each of the pathways of
concern is shown in Table 2-10.

Each medium in the column heading of Table 2-10 is a potential
migration pathway for both radioactive and hazardous chemical contaminants.
The amount and nature of the contaminants present in these media need to be
characterized in order to be able to assess the extent of existing
contamination and the potential for future transport through that pathway.
Chemical and radioactive analyses performed on samples obtained by the
methods flagged by asterisks in the table, along with physical (i.e.,
hydrologic and structural) information obtained by using the other methods,
provide the data necessary to perform this evaluation.

2.3.2.2 Compliance of Site Characterization Methods with Environmental
Regulations

The sampling methods required for characterization are selected to satisfy
the requirements of the regulations identified in Table 2-8. These
regulations sometimes specify the methods to be employed, and otherwise
allow the use of generally accepted and appropriate techniques. Table 2-11
presents a comparison of the identified site characterization methods with
the applicable regulations.
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TABLE 2-10.  POTENTIALLY APPLICABLE SITE CHARACTERIZATION METHODS

Potential Environmental Pathways

Charactarization Methods Groundwater Surface Soi) Vadose Zone Alr . Surface Vater Sediments Vaste Source Plant Uptake Animal Uptake
Sorings® X X X
Test Pits* X X X
Well Installation/Sampling® X X X | X
Plezometer Installation* X
Mand Auger Samples® X
Sotl Gas* X X X
Biological Samples* X X
Alr Monitoring” X
~
:‘-ﬁ Grab Sample Collection* X X X X

Geophysical Surveys

Ground Penstrating Radar X X X
Electromagnetic Induction X X X
Earth Resistivity X X ¢
Borehole Methods
Rasistivity  § X X
Conductivity X X X
Aquifer Tests X
Models X X X X X X X X X
Asria) Photography . X X X ! X
Infrared Imagery X X

* Samples obtained using these methods can be analyzed for a suite of organic chemical, inorganic chemical and radiocactive contaminants.




TABLE 2-11.  COMPLIANCE OF SITE CHARACTERIZATION METHODS WITH ENVIRONMENTAL REGULATIONS

Environmental Requ1atioﬁs

Characterization Federal. Federal State Local
Methods Regulations Guidance Regulations
Drilling/sampling/ 40 CFR 264.90 RCRA -
analysis 40 CFR 147.2400 Groundwater
Monitoring
Technical
Well installation/ 40 CFR 141.23 Enforcement  WAC173-304-490 -
sampling analysis 40 CFR 141.24 Guidance 173-160
40 CFR 141.25 Document

Hand auger sampling/ —
analysis

2€-c¢

Soil gas sampling/ _—
analysis

Geophysical surveys _—
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2.4 PLAN FOR CONDUCTING THE SITE CHARACTERIZATION

The plan presented here is designed to identify contaminants and
determine the migration rates through the eight pathways; groundwater,
vadose zone, surface soils, air, surface water, sediments, direct contact
plant uptake, and animal uptake for purposes of developing estimates of the
cost and time required to conduct the Remedial Investigation required of the
CERCLA RI/FS process. Of these, the vadose zone and the groundwater are
generally the priority concerns for most of the CERCLA sites. In
characterizing these pathways, the following nature of the contamination
should be addressed:

) Confirmation of releases of contaminants and evaluation of poten-
tial for future releases

) Delineation of the horizontal and vertical extent of contaminant
plumes and effects of the media characteristics on contaminant
migration

0 Determination of existing surface and groundwater quality and °

characterization of chemical nature of contaminant plume
0 Determination of the direction and rate of contaminant movement.

A plan has been developed for each of the three areas (100, 200, and
300 Areas). Each plan specifies a sampling program for the CERCLA sources
in the area (81 sources in total). A highly structured sampling program is
being proposed to address each of the environmental pathways for each
source. The characterization plans are designed to be implemented in a
series of stages, with a maximum of five stages possible within an area.
The main objective of this approach is to systematically build a data base
for each site. These five stages are: '
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0 Stage I:
o} Stage II:
0 Stage III:
0 Stage IV:
0 Stage V:

Review Existing Measurements Data

Conduct Proximity Contaminant Survey and Evaluation
for the Unconfined Aquifer

Conduct Distal Contaminant Survey and Evaluation
for the Unconfined Aquifer

Conduct Confined Aquifer Survey and Evaluation

Conduct Sampling of Surface Water and Sediments and
Final Data Evaluation

Stage I: Review Existing Data

The first stage reviews and evaluates existing environmental measure-
ments data not available to SAIC at the time that this characterization plan

was prepared.

Stages II and III: Proximity and Distal Surveys

The second and third stages provide the basis to verify and understand
the types of chemicals and radionuclides resulting from the waste

disposal at the sites impacting the uppermost aquifer.

its efforts toward identifying contaminants residing in the immediate

proximity of the source.

The third stage addresses the lateral and

horizontal extent of contamination and determines which contaminants have
migrated. Stages II and III tasks are designed to investigate the
geological and hydrogeological (including soil and vadose zone) conditions.

Geologic Investigations

The main purpose of the geologic investigation is to describe the
geologic conditions that govern the movement of contaminants from the
disposal sites. These goals will be met by reviewing and reevaluating
available geologic data previously developed for the Hanford site
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complimented by detailed geological and geophysical logging of monitoring
wells boreholes. A surface geophysical assessment around the site will also
be made. This assessment will aid in the locating of new monitoring wells
and in the definition of the contaminant plumes.

The review and reevaluation of previously developed geologic data will
be included. These data, along with site construction records, will be used
to confirm the accuracy of existing site geologic maps, construct
appropriate cross-sections and fence diagrams, and to correlate data between
separate site investigations. These efforts are expected to reveal the
geologic conditions or other factors most 1ikely to be responsible for
current or future contaminant releases.

The review and reevaluation effort discussed above will help guide
both the geophysical investigation and the final site selection for new
borings for monitoring well installation. These investigative efforts are
expected to identify the geologic factors governing the movement of
contaminants from the sites into and through the groundwater and soil
pathways.

Hydrogeologic and Chemical Investigations

In conjunction with the geologic investigations, hydrogeologic and
hydrochemical investigations will be conducted. These investigations focus
on groundwater movement and contaminant migration within the unconfined and
confined aquifers. This process will begin with a thorough review of
existing hydrogeologic and groundwater monitoring data. Validated
monitoring data will be computerized and organized into data management
basis. This will allow rapid evaluation of the data and development of a
thorough evaluation of the pathway and evaluation of existing and historic
potentiometric surface maps, and isocontours of geophysical and
hydrochemical data. The results of this effort will be used to finalize the
number and Tocations of new monitoring wells. Samples from all wells will
undergo a complete chemical characterization.
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Stage IV: Conduct Confined Aguifer Survey

Stage IV’s objective is to assess the viability of vertical migration
of contaminants into the confined aquifer and the interbeds. Although
extensive examination of the Saddle Mountain basalts has been conducted by
the Department of Energy and Rockwell, no information exists on
contamination migration directly under the areas on which the sites source
units exist. The tasks under this stage are similar to the media
investigations discussed in Stages II and III.

Stage V: Surface Water and Sediment Sampling

Stage V evaluates the surface water, sediments, and animal
contamination pathways. These are accomplished by collecting water and
sediment samples from the Columbia River and conducting bioassays of
resident species from the 100 Area to three miles below the 300 Area
contaminant plume. A complete water quality sampling would follow the
completion of the entire area’s monitoring well installations.

Existing river monitoring stations and new river and river sediment
sampling stations will be established and used to characterize the point of
contaminant existence and contaminant migration down the river. Characteri-
zation of all potential contaminants in the surface water and bottom sedi-
ments will be conducted. Results of these analyses will show if the sites
are contributing to surface water contamination and if contamination is
found, will be compared to the results of groundwater analyses to give an
indication of the 1ikely route being followed by the contaminants.

The climate of this region of Washington State places some constraints
on evaluating this potential contaminant pathway since stream flow in the
vicinity of the Hanford site is ephemeral Nonetheless, nonflowing
artificial and natural stream channels, gullies, and flowing seep will be
located for sampling. An attempt will also be made to establish site-
specific and local drainage patterns across the surface of the Hanford site.
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As part of the technical approach in characterizing potential
contaminants in the surface water and stream sediments, a revised water
balance will be conducted for the site area to examine the
interrelationships between groundwater and surface water. This water

balance will allow for a determination of potential for the site affecting
surface water quality.

Proposed Sampling Program

Tables 2-12 through 2-15 are matrices summarizing the sampling needs in
the proposed characterization plans. Each matrix organization relates each
area’s sources to the pathways by means of a stage activated sampling
regime. Tables 2-12, 2-13, and 2-14 discuss the unconfined aquifer’s
sampling efforts and Table 2-15 discusses the confined aquifer’s sampling
efforts.

These three tables demonstrate how the evaluation of staged sampling
will provide the information to eliminate the deficiencies identified in
Table 2-9. These matrices provide the groundwork to prepare the cost esti-
mates and scheduling on a source(s) basis. With this in mind, Table 2-6

compiles the staged sampling needs for the 100, 200, and 300 Areas on an
area basis.

Tables 2-12 through 2-14 are tables which identify by area the
individual sampling needs. Their needs include the number of samples, soil
borings, lysimeters, and monitoring wells along with the types of monitoring

wells and samples to be taken for the 100, 200, and 300 Areas of the Hanford
Reservation.

Table 2-16 is a summary table which identifies the number of monitoring
wells samples, grab samples, lysimeter samples, soil boring samples, and
random sediment and river sediment samples for each of the three CERCLA

areas of the Hanford Reservation. This table is derived from Tables 2-12,
2-13, and 2-14.
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TABLE 2-12

Notes A and B to this table define chronological stage implementation and so

summary of Sampling Needs for the 100 Area Sources

-

| 100 B/C Area
[Pathway -

| | Groundwater | surface | Vadose |
|Source | | Soils | Zone |
| ------------ | ------------------ @cecsccas @cccsrecnaccstncncenas .
| |Stage 11 & 111 | | Stage 11 & 111 |
| {Installation of | [Installation |
I I | I I
| {ctuster (3 depths)| |etluster (3 depths) |
i [monitoring wells | |lysimeter |
I | ! | I
| 116-8-1 | | |Soil Borings i
| | Stage V | |10 borings |
] |Water Quality | |sampled every 5 feet|
| 123 | |to water tevel. ]
| |samples | |188 samples |
I | I ! I
] | ] |Soil Gas Survey for |
| | | |volatile Organic }
| I | | Compounds I
| | | |50 ft. grids |
| ------------ | ------------------ D R TR PR +
| |Stage 11 & 111 | | Stage II & 111 |
| {installation of | |installation |
| E I f |
| |cluster (3 depths)| |cluster (3 depths) |
| |monitoring wells | {lysimeter |
I | I I I
| 116-8-4 | ] {Soil Borings ]
] | Stage V | |8 borings ]
| |water Quality ! |sampled every 5 feet]
| {23 | [to water level. !
| |Samples ] |150 samples ]
I | I I |
| | | |Soil Gas Survey for |
| | | |volatile Organic |
! I I [ Compounds I
| | | [SC ft. grids |
R R EEERECEEREEEEE R R R LR R R P R R +
| |Stage 11 & 111 | | Stage Il & 111 |
| [Installation of | [Installation ]
I Is | I |
| Jetuster (3 depths)| jcluster (3 depths) |
| |monitoring wells | {lysimeter |
| | I | [
| 16-c-1 | ] [soil Borings |
| | Stage V | |8 borings |
} |Water Quality | |sampled every 5 feet]
| |23 | [to water level. |
| |Samples | |150 samples |
I | I I I
| ] | |Soil Gas Survey for |
] | | |volatile Organic |
| ! ! | Compounds I
| | | |50 ft. grids ]
(R R R | R R R R R R R TR TR +

|Sediments| Surface
| | water

Plant
Uptake

#-cccacncs #ccorencacs @-Peeeua.

|Stage V | Stage V
|Ephemeral [Seepage
(overflows |4 random
|4 random |samples
|semples |

|Stage V | Stage v
|Ephemeral | Seepage
|overflows |4 rendom
|4 random |[samples
|samples |

|[Stage V | Stage V
|Ephemeral |Seepage
|overflows |4 random
|4 rendom |semples

|samples |
| |
| |
| |
I !
I |
! I
| |
! |
| |
I I
I |
LR RN +

urce characterization activity rationale.
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|

e
2
a
"

116-C-2

*

| Groundwater |
| |
-| ------------------ +

|Stege 1! & 111
{installetion of
[H
jeluster (3 depths)
{monitoring wells

|

|

|

|

|

| I
! |
| Stage V ]
|Water Quality |
|23 |
|Samples |
I

I

|

I

|

Surfece | Vadose ]
Soils | Zone |
+

| Sstege 11 & 111 |
|[Instalistion |
I |
cluster (3 depths) |
[tysimeter i
| !
|Soil Borings ]
120 borings |
|sempled every 5 feet|
|to water level. |
1376 samples |
| |
|Soil Gas Survey for

[volatile Organic |
| Compounds |
|50 ft. grids |
......... $eresscccssssccsencacdhracnanrcon

2-39
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|Sediments| Surface

I |
|Stage V|

Water

.......... PO EY TR R

Stage V

|Ephemeral |Seepage
Joverflows |4 random
|4 rendom |samples
|samples

I
|
I
|
|
I
I
|
I
I

Notes A and B to this table define chronological stage implementation and source characterizati

Plant | Animal |
Uptake | Uptake |
'S

on activity rationale.



TABLE 2-12

Summary of Swplimwljeids for the 100 Ares Sources

Notes A and B to this table define chronological stage fmplementation and source characterization activity rationale.

Animal |

| 100 W Area

|Pathway L R LR R R R R R R R R R A A LR R AL R LR A S il g -
| | Groundwater | surface | Vadose | Air |Sediments| Surfece | Plant
|Source | ] seit | Zone | | | water | Uptake
| ............ | ------------------ LR L L L R R R Y d-reevecens D R -
| |Stage 11 & 111 | | Stage 11 & 11T | | Stage V |Stage V |

] |installation of | [Instaliation ] {Ephemeral |Seepage |

| H ] 11 | |overflows|4 random |

| jetuster (3 depths)| |cluster (3 depths) | |4 rendom |samples |

| |monitoring wells | |lysimeter | [samples | ]

! | | | | I | |

[ 116-H-1 | | |Soil Borings | | ] |

I | stagev | 10 | | l I

] |water Quality | |sampled every 5 feet| | | |

i 123 | [to water level. | | i |

| |samples | |84 samples | | | |

! | I | | | | I

| | i |Soil Gas Survey for | ] | |

| ] | |volatile Organic | | | |

I I | {Compounds I | I I

| | | |S0 ft. grids | ] | |

| R EEEEE R EEEEE e D L AR R L LR L R D R R R D LR
| |Stage 11 & 111 ] | Stege Il & 111 | | Stage vV |Stage V |

] |Instaltation of | |installation | |Ephemeral |Seepage |

| IS ] 11 | |overflows |4 random |

] |eluster (3 depths)| {cluster (3 depths) | |4 random [samples |

| |monitoring wells | [tysimeter | |samples | |

| I I | I I | I

| | | |Soil Borings | | | |

| 116-4-2 | Stage V | |10 ] | | |

| |water Quality | |sampled every 5 feet| | ] |

] |23 ] {to water level. i | | |

| |Samples | |84 samples | ] | |

! I I | | I I I

| i | |Soil Gas Survey for | | | |

| | ] {volatile Organic | | | |

I ! ! | Compounds [ | | I

] | | |50 ft. grids | | | ]

| EEER R R | R REEEEREERREE D R R R L #emecaecen dommeacaann R
] |Stage 11 & 111 ] | Stage 11 & Il | | Stege V [Stage V |

| |installation of | {Instellation ] |Ephemerat |Seepage |

| IS | |1 | joverflows |4 random |

| |eluster (3 depths)] |etuster (3 depths) | |4 random |samples |

| |monitoring wells | [lysimeter | {samples | |

| | | | | I | |

| } | |Soil Borings | i i |

| 116-4-3 | Stage V | |8 | | ] ]

| |Water Quality ] |sampled every 5 feet] | | ]

| |23 | {to water level. i | | ]

| |samples | |67 samples ! | | |

I I I | I | ! I

| | | |Soil Gas Survey for | | | |

i ] | |volatile Organic } | | |

| | I | Compounds I I I I

| | | |50 ft. grids i | | |

' ------------ | ------------------ P R D LR R L R L P R e



IABLE 2-1? Summary of Sampling Needs tof The 1UU Ares Sources
Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

B veecoanarcccoasensemetseosssanssosssassssassnssesansetanssrrsscassrosntootrrscrsscsrsntrtotttosr s o Rt e ene .
| 100 D/DR Ares

|Pathway L L R AR R R LR R AR AR A il .
| | Groundwater | Surface | Vadose | Air |sediments| Surface
|Source | | soil | Zone ] | | Water

| ------------ | ------------------ L @ccecmecenaceccaanna L #ceccncnnn #ecccccscns
| |stage 11 & 111 | | Stage 11 & 111 | |Stage v {Stage V

| |instatlation of | {Installation | |Ephemeral |Seepage

| IS | }1 ] overflows|4 random
| jcluster (3 depths)]| |ctuster (3 depths) | |4 random [samples

| |monitoring wells | |lysimeter | |samples |

| 1é-or-1 | | | i | |

] | | {Soil Borings | | ]

| | Stage V | {10 borings | | |

] |water Quality | |sampled every 5 feet| | ]

| 123 | |to water level, | | |

| |Samples ] |166 samples } | |

| | | | | | |

| | | |Soil Gas Survey for | ] ]

| ! | {volatile Organic | | |

| | i | Compounds | I I

| | ] |50 ft. grids ] | |

l ------------ | ------------------ $eceeeaeen #reeaccoacuctonnnanaas #ececvenenn $escesanne #remcreaces
| |Stege 11 & 111 | | Stage I1 & 111 | |Stage V |Stage V

| [installation of | |installation | |Ephemeral {Seepage

| |5 | 11 | |overflows|4 random
| |eluster (3 depths)j jetuster (3 depths) | |4 random |samples

| jmonitoring wells | |lysimeter | |samples |

| ! | | | | |

| 16-0R-2 | | |Soil Borings ] ] |

| i Stage V | 110 borings | | |

{ [water Quality | |sampled every 5 feet] | ]

| 123 | |to water tevel. | | ]

| {Semples | 1166 samples | ] |

I | | | | | |

| | | [seil Gas Survey for | | |

| | | |volatile Organic | | |

| | | | compounds | | |

| ] | IS0 ft. grids | | |

' ------------ l ------------------ e can PR R R R R R #reereenen
] |Stage 11 & 111 ] | Stage 11 & 111 | |Stege V |Stage V

! |installation of | |Installation | |Ephemeral |Seepage

| |5 ] 1 | joverflows |4 random
| Jeluster (3 depths)] jcluster (3 depths) | |4 reandom |samples

| |monitoring wells | {tysimeter ] |samples |

| | | | I ! |

1 116-DR-18 | i {Soil Borings | | |

| | Stage V ] |7 borings ] | ]

| |Wwater Quality | |sampled every 5 feet| ] |

| 123 | [to water level. | ] |

| |Samples | [116 samples | | |

| | I | | | |

] ] | |Soil Gas Survey for | | |

! ] } jvolatile Organic | | |

| | I | Compounds | I |

| ] ] |50 ft. grids J | |
EEEEEEEEE R | ------------------ $erenanoan 4occemrecanncacnoncan 4o D R drcceacaann



[ AR e T T AR R E R R EE R E RS TR A AR L E R R R X R AR R R R AL R R AR A *
| 100 D/DR Ares |
lp.‘h'.y Bececeeossssscssoransonsecstttstetseasnstasencetsiosamccrarssorsansosoosssoractotretortctactrscercrronon- *
| | Groundwater | Surface | Vedose | Air |Sediments| Surface | Piant | Anima!

source | | soil | Zone | | | wster | Upteke | uptake |
l ............ | ------------------ #rermeeaes L L L @ececnceon L L R R |
] |Stage 11 & 111 | | Stage 11 & 111 | |Stage v [Stage V | | |
| |Installation of | |Instaliation | |Ephemeral |Seepage | | |
] IS | |1 | |overflows|4 random | < | |
| |ctuster (3 depths)| [cluster (3 depths) | {4 random |samples | | !
| jmonitoring wells | {lysimeter | |semples | | | |
| | | | | | | | | |
] 116-0R-6 | | |Soil Borings | | ] | ] |
| } Stage V | |8 borings I | | | | |
| |Water Quality | |sampled every 5 feet| i | | | |
| |23 | [to water level. | | | | | |
| |samples | |133 samples | | | i | |
| I | I | I | [ l |
| ] | |Soil Gas Survey for | | i | | |
| | | |volatile Organic | | ] | | |
| | | | Compounds | 1 | | | I
| | | IS0 ft. grids | | | I | I
| ------------ | ------------------ P D R drreeeeeen drceeerene P L P LR PRI l
| {Stage 11 & 111 H | Stage 11 & 111 | |Stage Vv |Stage V | | |
| |Installation of | {installation | |Ephemeral [Seepage | | |
] 15 ] | | |overflows |4 random | | ]
| feluster (3 depths)| {cluster (3 depths) | |¢ random |samples | | |
| |monitoring wells | |lysimeter | {samples | ] ] |
| | | | o | | | ! I |
1 116-DR-7 | | |soil Borings | | | | | |
| | Stage V | |8 borings ] | ] | | |
| [Water Quality | |sampled every 5 feet| | ] | i |
| 123 | |to water tevel. ] | i | ! |
] |samples | 1133 samples | | | | | |
| | | | e I | I | | |
| | | [Seil Gas Survey for | | | | | i
| | | |Volatile Organic | | | | | |
| | | j Compounds | | | I I |
| | I [S0 ft. grids | ! | ! | |
l ------------ | ------------------ e LR LR D e $mmeeee dceeeaan e |

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

2-42




Notes A and B to this table define chronological stage implementation

*

{ 100 F Ares
(Pathway .

| | Groundwater | surface | Vadose |
|Sources ] | soil | 20ne |
| AR | EERRRR Rl LIREEREEES L L R LR R +
] |stage 11 & 111 i [ Stege 11 & 111 |
| |installation of | |instaliation |
| Is I 2 |
] |cluster (3 depths)| Jeluster (3 depths) |
| [monitoring wells | {lysimeters ]
| I | | |
| 116-F-1 | I [Soil Borings I
] | Stage V | |40 borings |
| |water Quality | |sampled every 5 feet]
| {23 | jto water level. |
] {samples | {400 samples |
| | | I |
| | | |Soil Gas Survey for |
| ] | {Volatile Organic |
| | | | Compounds |
| | | S0 ft. grids |
| R R R R R R R LR R R LR +
| |Stage 11 & 111 | | Stage 11 & 111 |
] |Installation of | [Installation |
| Is | I |
| ctuster (3 depths)| cluster (3 depths) |
| {monitoring wells | [tysimeter ]
I I | | |
| 116-F-2 | | |Soil Borings |
| i Stage V | |13 borings |
| {water Quality | |sampled every 5 feet|
| |23 | |to water level. |
| |samples | 1130 samples |
| | | I |
| | | |soil Gas Survey for |
| | | |votatile Organic |
| | | | Compounds I
| ] ] IS0 ft. grids ]
[ ERARER R EREEREER R LRy D R devescsmsoncscsioncen R
| |Stage 11 & I11 | | Stage Il & 111 |
| |Installation of | |Installation |
! Is | I |
| [cluster (3 depths)| [ctuster (3 depths) |
| {monitoring wells | |lysimeter |
| | | | !
1 116-F-3 | | |Soit Borings |
| | Stage V | 110 borings !
| {water Quality | |sampled every 5 feet|
| |23 | |to water level. |
| |samples | 1100 samples |
| | ! | I
] | ! |soil Ges Survey for |
| | | fvolatile Organic |
| I | | compounds [
| | | [50 ft. grids ]
R (R R L FT R R R R +

|sediments| Surface
| | Weter
PR ER R R @ececonccce

| Stage V |Stage V
|Ephemeral |Seepage
[overflows {4 random
|6 random |[samples
|samples |

| Stage V {Stage V
|Ephemeral |Seepage
Joverflows |4 random
|4 rendom |samples

|samples |
| |
| |
| |
| I
| I
| |
| |
| I
I |
I |
| |

| Stage V |Stage V
|Ephemeral |Seepage
joverflows |4 random
|4 random |samples
[samples |

|
!
|
|
I
I
I
I
|
I
I
+

|
I
|
|
I
!
I
|
I
I
I

...................................................................................................................

......................................................................................................

and source characterization activity rationale.



Weeecrasaosccsencnacae ceccesscsssscan ceecsceseccsaan evecatesseccnnecnn G eesacesecmssirisseeecneste et aasnetaataas .
| 100 F Ares |
{Pathway ®ecrnesennncorcccaseccseccssrsscsone G eettceetastestaccanancten s aatoaeanacea oo e et .
i | Groundwater | Surface | Vadose | Air |Sediments| Surface | Plant | Animal
|Sources | | seil | 2one | ] | wWater | Uptake | Uptake

l ............ l ------------------ L R 4eccccsrserrercancccen. @rrerccaces #-ccvevenna #eeecrecoas L R R et |
} |Stage 11 & 111 | | Stage 11 & 111 | | Stage V |Stage V | | |
| jinstallation of | |Instaliation ] |Ephemeral [Seepage | ] |
| H } I | {overflows}4 random |~ | I
| |eluster (3 depths)| |cluster (3 depths) | |4 random |samples | } |
| [monitoring wells | [lysimeter ] [samples | | | |
| | | | m. | | | | | I
| 1 | | [Soil Borings | | | I I I
|(2 sources) |} Stage V ] |13 borings i | | | | |
| 116-F-6  |Water Quality | |sampled every 5 feet] | ] | | ]
| 116-F-10 |23 | |to water (evel. | | ] | |

| |samples i 1130 samples | | | | | |
| | | I - | | | I I I
| | | |{Soil Gas Survey for | | ] | ] |
i | | |volsatile Organic i | ] | | |
I | I | Compounds | | | I | I
I I | |50 ft. grids | | | | | I
| ------------ | ------------------ D R R D R L R R R D R P R drereeann e |
| |Stage 11 & 11 | | Stege Il & 111 | | Stage V [Stage Vv | | ]
] [Installation of | |Instatliation | |ephemeral |Seepage | | |
| I5 | I | |overflows {4 random | |

] fcluster (3 depths)| jcluster (3 depths) | |4 random [samples | | |
| {monitoring wells | [tysimeter | [samples | | ! ]
| I ! I - | ! I I | I
| 116-%-9 | | |Soil Borings | ] | | ] |
| | Stage V | |18 borings ] | | | | |
| |Water Quality | |sampled every S feet] | | ] | {
| |23 ] |to water Level. | ] | ] | |
i |Samples } {180 samples | | | ] | ]
| I ! | .- | I | I I |
| | ] |Soil Gas Survey for | | ] | | i
] | | {volatile Organic | | | ] ] |
I I | | Compounds I | I | I |
| | I IS0 ft. grids | | i | I I
| ------------ | ------------------ $oceceaann R R LR TR P A oo $eceenanann e P I l

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.
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®reeaaeecatacaraaaan eeecsenavees eteesncacesescecacecsnsnan S T .
| 100 KE/XW Ares |
|Pathway LAY B T LR L LR R PR seecessensrenecntananaoans .
| | Groundwater | Surface | Vadose | Air |Sediments| Surface | Plant | Animal |
|Source | | soit | Zone | | | Weter | Uptake | Uptake |
I ------------ I ------------------ L 4ccccvccsccscercncnnas D deccomencn $rorecceec. L R e |
i |Stage 11 & 111 | | Stege 11 & 111 | | Stege V |Stage V | i |
| {instaliation of | |Installation | |Ephemeral |Seepage | | I
| H | I | joverflows|4 random | = | |
| jetuster (3 depths)| fctuster (3 depths) | {4 random |samples | | |
| [monitoring welis | {lysimeter ] |samples | | i |
| | | | | | I | | |
I 1 | | [Soil Borings I | I | | I
|¢2 sources) | Stage V ] |10 | i ] | | |
] 100-kw*1 |Water Quality | {sampled every 5 feet] | | | | |
] 100-xw*2 |23 | {to water level. | ] ] | i i
] |Samples ] 1144 samples | | ] | |

| | I I I | | | | |
| | | |Soil Gas Survey for | | | | | ]
| | | [volatile Organic | ] | | | |
| | | | Compounds | | | | | |
| | | {50 ft. grids | | | | | !
| ------------ | ------------------ e #rcccscrccaccacnnocns P R 4cccecennen LR #emeemaen |
| jStage 11 & 111 | | Stsge Il & 111 | | Stage V |Stage V | ] |
| [Instalistion of | |Installation | |Ephemeral [Seepage | | |
| |15 | |1 | joverflows |4 random | | |
| Jeluster (3 depths)]| jeluster (3 depths) | |4 random |samples | I |
| [monitoring wells | |lysimeter | |samples | ] | }
I | | | | | | | I I
! I | Isoil Borings | | I | I |
I 1 | Stage V ! |8 ! | [ | | |
](2 sources) |[Water Quality i |sampled every 5 feet| | i | ! I
| 100-KE*1 123 | |to water level. ] ] | | i |
| 100-kE*2  |Samples | |115 samples | | | | | !
| | ! | I | [ | I I
| | | |Soil Gas Survey for | | | | | |
| | ] |Volatile Organic | ] ] ] | |
I | | | Compounds | | | I I I
I ] | |50 ft. grids | | | | J |
| ------------ | ------------------ R R 4rcreecrcrtemenrannno D D D L e R |
| |Stage I1 & 111 ] | Stage IT & 111 | | Stage v {Stage V | | |
| |installation of | |Instaliation } |Ephemeral |Seepage | | ]
| |5 | 1 ] Joverflows |4 random | | ]
| |eluster (3 depths)] |eluster (3 depths) | |4 random |[samples | | |
] |monitoring wells | |lysimeter | |samples | | | ]
| | | | | | | I I I
I | I [Soil Borings | | | I I I
| 116-x-1 | Stage V ] |8 | | ] | i |
| |Water Quality | [sampled every 5 feet| | | | | ]
| |23 | [to water level. | ] ] | ] |
| |samples | [115 samples i | I I | |
| | | | | I | I I !
] | ] |Soil Gas Survey for | | | | | |
| | | |volatile Organic | ] ] | ) |
| I I | Compounds | I | I I I
I I | IS0 ft. grids | | | | I I
| ------------ | ------------------ L D R E PR R R L R L P LRI $eeme e [

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.
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TABLE 2-12

Summary of Sempling Needs for the 100 Ares Sources

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

-

|

|Pathway hd

| | Groundwater ]
|source | I
|-oeeeeeeeees |eeennenneeneees .
] |Stage 11 & 111 |
] |Instellation of |
I Is |
| jcluster (3 depths)|
| {monitoring weils |
| | |
| | |
| 116-x-2 | Stage V }
| |water Quality |
i §23 |
| |Samples ]
| | |
| | |
| | I
| | |
| | |
frommmmeenes e +
] {Stage 11 & 111 |
| |Instaltation of |
| I5 |
i jeluster (3 depths)|
| [monitoring wells |
I | I
I | I
| 116-xE-2 | Stage V |
| |water Quality |
I {23 |
! |Samples |
| I I
| | |
I | |
! | !
| I !
| ------------ | ---------- R +

Surface |

Soil

......... R R

| 2one

| Stage 11 & 111 |
{Instaliation |
J1

|cluster (3 depths)
{lysimeter

| .-

{Soil Borings

|8

|ssmpled every 5 feet
[to weter level.

1115 samples

| e

|Soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

| Stege 11 & 111
{Instaliation

|1

|cluster (3 depths)
{tysimeter

I .

|Soil Borings

[10

|sampled every 5 feet
jto water level.
[144 samples

| .

|soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

|Sediments| Surface
| | water
L R R R

| Stege V |Stage V
|[Ephemeral |Seepage
joverflows|4 random
|4 random |samples
|samples |

| Stage v |Stage V
|Ephemeral |Seepage
[overflows |4 random
|4 random [samples
|samples |

I I
I I
I |
I I
I I
I !
I I
I |
I I
I |
I I

b —

# e e e i e - ———— — — — — —

$ e e e i -~ e — —— ovoim — —

Plant
Uptake

+



TABLE 2-13

Summary of Sampling Needs for the 200 Ares Sources

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

|

!

i

|

|

|

] 1
|(7 sources)
| 216-8-43
| 216-B-44
| 216-B-45
| 216-B-46
| 216-8-48
| 216-B-49
| 216-8-50
|

|

!

I

I

I

|

I

| 11

| (1 source)
| 216-B-7A&B
!

I

I

|

|

]

111
(1 source)
216-8-2-2

|Stage 11 & 111
[installation of
|13

jmonitoring wells

Stage V

|Wwater Quality
|20
|samples

|Stage I1 & 111

Installation of

|5
|[monitoring wells

Stage V

|Water Quality
{8
|Samples

|Stage 11 & 11l

Installation of

15
|monitoring wells

Stage V

|water Quality
|8

Samples

b ——

Surface | Vadose |
Soils | Zone |
<+

| Stage 11 & 111

|instatlation

I

{cluster (3 depths)

|lysimeter

| .-

|Soil Borings

|10 borings

|sampled every 5 feet

[to water level.

|676 samples

| .-

|Soil Gas Survey for

|Volatile Organic

| Compounds

{50 ft. grids
......... e meeenesereaeaeaan

| Stage Il & 111

|Installation

I

|cluster (3 depths)

|lysimeter

I .

|Soil Borings

|8 borings

|sampled every 5 feet

|to water levet.

|541 samples

I .-

|soil Gas Survey for

|velatile Organic

| Compounds

|50 ft. grids
......... Geeee e

| Stage 11 & 111

[Installation

R

jeluster (3 depths)

|lysimeter

| .--

|Soit Borings

|8 borings

|sampled every 5 feet

|to water tevel.

|S41 samples

| «ae

|soil Gas Survey for

|voletile Organic

| Compounds

|SO ft. grids

B oo e e e — —— . e — o ———————— . e # e — - —— —— . — — —— —— — vt —— } m—— o —— e e e o m—— — —— — ——

{Sediments| Surface | Plant

i | water | Uptake
4rcccaccnn drcecaccnnn R P
|stage V. Stage V

|Ephemeral |Seepage
joverflows|6
|6 random |random

samples

Stage V

I
I
I
I
I
I
|
I
I
I
I
+

samples

Stage V

|Ephemeral |Seepage
joverflows|6
|6 random |random

samples

|Stage Vv
|Ephemeral |Seepage
|overflows |6

|6 rendom |random
|samples

|
I
!
I
I
|
|
I
I
I
I

I
I
I
I
I
I
(
I
I
I
I
.

samples

Stage V

I
I
[
I
|
I
I
I
I
I
I

samples

I

Animal |
Uptake |
.......... |



TABLF 2-13

Notes A and B to this table define chronological

|

[Pathway .

| | Groundwater
|Source |

Jooeeeeeeanes feeuneseeanencees
| |Stage 11 & 111

| |installation of
| 16

| {monitoring wells
| |

| v |

| (1 source) |

| 216-8-5 | Stage V

| |Water Quality

| 19

| |Samples

| |

| I

| !

I I

| |

frommenenees EEEETTTREEPPPPPTRE
] [Stage 11 & 111

| |Instatlation of
| {7

] jmonitoring wells
| I

I |

! v |

(2 sources) | Stage V

| 216-B-10-A |wWater Quality

| 216-8-6 11

| |samples

| |

| |

| |

| |

| |

EERPRPRPRRES ERERRTPREREEPPPPR
| |Stege 11 & 111

| |Installation of
| I5

| |monitoring wells
I |

| |

| vi |

|(2 sources) | Stage V

] 216-C-1 {Water Quality

| 216-C-10 |8

| |samples

| |

! |

I |

| I

! !

[EEREETEEREE | EEEEEEEE PP PP

| surface |

|
+

summary of Sampling Needs for the 200 Area Sources

Soils

200 E Area
Vadose |
| 2one |
......... @ereeteerccnnsannrecnd

| Stage 11 & 111 |
|Installation |
I |
|ctuster (3 depths) |
|lysimeter |
! !
|Soil Borings |
j6 borings |
|sampled every 5 feet]
{to water level. |
j406 samples |
! |
|soil Gas Survey for |
|volatile Organic |
| Compounds i
|50 ft. grids |

+

| Stege Il & III |
|Installation |
I |
|ctuster (3 depths)
|lysimeter

I .e-

|Soil Borings

|10 borings

|sampled every 5 feet
|to water level.

|676 samples

| .

|scil Gas Survey for
|volatile Organic

| Compounds

IS0 ft. grids

| Stage Il & 111
|Installation

N

jeluster (3 depths)
|lysimeter

| .-

|Soit Borings

|12 borings

|sempled every 5 feet
|to water level.
|811 samples

' -ee

|Soil Gas Survey for
|volatile Organic

| Compounds

|0 ft. grids

|Sediments| Surface

| | Water
#eccrenonn #reeemecaen
|Stage V. Stage V
|Ephemeral |Seepage
|overflows|6

|6 random |random
|samples |samples

|
I
I
I
|
I
I
I
I
|
l
+

|Stage V. Stage V
|Ephemeral |Seepage
|overflows |6

|6 random {random
|samples |samples

|
|
I
I
I
I
|
I
[
I
I

|Stage V. Stage V
|Ephemers! [Seepage
Joverflows |6

|6 random {random

|samples {samples
I |

| I

| |

I I

[ |

| I

I |

| |

! |

I I

! |

R L R

Plant
Uptake

......................................................................................................

stage implementation and source characterization activity rationale.

Animal |
Uptake |




|Pathuay

vil
(1 source)
216-8-16

Vil
(1 source)
216-A-40

1X
(1 source)
216-A-24

Notes A and B to this table define chronological stage imple

| Groundwater
|
ERTTETERPPTTERPRTE

|Stage 11 & 111
{Installation of
IS

|monitoring wells
|

|

|

] Stage V
|water Quality
|8

|samples

|Stage 11 & 111
|installation of
Is

[monitoring wells
I

I

I

| Stage V
|Water Quality
L

|Samples

|stage 11 & 111
|Installation of
IS

|monitoring wells
I

i

|

| Stage V
{Water Quality
I8

|Samples

|

|
+

Surface
Soils

| Stage 11 & 111

{Installation

I

|cluster (3 depths)

|lysimeter

|

{Soil Borings

|8 borings

[sampled every 5 feet

{to water level.

541 samples

| .

|Soil Gas Survey for

|volatile Organic

| Compounds

|50 ft. grids

Moo

| Stage 11 & 111 |

|Installation |

I |

|eluster (3 depths) |

|tysimeter ]

! : |

|Soil Borings ]

|8 borings |

|sampled every 5 feet|
|
|
|
|
!
I
!
+

|to water level.
1541 samples
| .

|Soil Gas Survey for

|volatiie Organic

| Compounds

[S0 ft. grids
et
| Stage Il & 111
[Installation

12

|etluster (3 depths)
|lysimeters
| .-
|soil Borings

|12 borings

[sampled every 5 feet
{to water level.

|811 samples

I .

|Soil Gas Survey for

|volatile Organic

| Compounds

{50 ft. grids

e ceaee s

P e e e e e e —— o — — — — — o — —

2
<

49

|Sediments| Surfece

] | Water
PR 4eceennennn
[Stage V  Stage V
|Ephemeral |Seepage
|overfiows |6

|6 random |random
|samples |samples

b e e o ——————

|Stage V. Stage V
|Ephemeral |Seepage
loverflows|é

|6 random |random
|samples |samples

I
I
I
|
I
I
!
I
I
I
|

|Stage V. Stage V
|Ephemeral |Seepage
|overflows|6

|6 random |random

|samples |samples
I |

| I

I |

| I

1 |

I |

| I

I |

I I

| I

I |
PRE—_— PR

&’ ———

Plant
Uptake

mentation and source characterization activity rationale.



TABLE 2-13

summary of Sampling Needs for the 200 Ares Sources

Notes A and B to this table define chronological stage implementation and source characterization activity

X
(1 source)
216-A-9

X1
(1 source)

I
I
I
I
I
!
I
|
| 216-A-7
I
|
I
I
I
I
I

!

I

|

|

|

|

| X11
| (1 source)
| 216-A-28
|

|

|

I

I

|

|

{Stege 11 & 111
[Installation of
{5

[monitoring wells

Stage V

|Water Quality
|8
|Semples

|Stage 11 & 111

Installation of

IS
monitoring wells
|

I
I
I
I
I
I
I
I

Stage V
Water Quality
8
Samples

Stage 11 & 111
Installation of
5

monitoring wells

Stage V
Water Quality
8
Samples

| surface | Vadose

I
.

Soils

|
| Zone |
+

......... Y

| Stege Il & 111 |
|installation i
12 I
[cluster (3 depths) |
|lysimeters |
! !
|Soil Borings |
{12 borings |
|sampled every 5 feet]
[to water level. |
1811 samples |
| !
{soil Gas Survey for |
|volatile Organic |
| Compounds |
|50 ft. grids |

+

| Stage Il & 111 |
[Installation |
i1 |
jeluster (3 depths) |
|lysimeter |
| -

{Soil Borings

{4 borings

|sampled every 5 feet
[to water level.

1270 samples

I eva

|Soil Gas Survey for
{volatile Organic

| Compounds

IS0 ft. grids

I
!
!
|
|
|
|
|
|
I
|
+
| stege 11 & 111 |
|Installation ]
i |
|cluster (3 depths) |
[Llysimeter |
I .- |
[soil Borings |
|4 borings |
|sempled every 5 feet|
|to water level. |
1270 samples ]
| .- I
|Soil Gas Survey for |
[volatile Organic !
| Compounds |
|50 ft. grids |

+

|Sediments| Surface

Water

.......... R
|Stage V
[Ephemeral |Seepage
joverflows6

}6 random |random
|samples

samples

Stage V

Stage V

& o o  — . ——— o — —

Stage V

|Ephemeral |Seepage
Joverflows |6
|6 random |random

samples

Stage V

|
I
|
I
I
I
I
I
I
I
I
.

samples

Stage V

|Ephemeral |Seepage
|overflows |6
|6 random |random

|
I
|
I
I
I
I
|
I
|
|

samples

|
|
|
|
I
I
!
I
I
I
l

samples

Plant |
Uptake |
< +

rationale.

Animal
Uptake

|
I



...................................................................

|

{Pathway b

| | Groundwater
|Source |

Joeeeeeeees Joemenee e
1 |Stage 11 & 11!

| |Installation of
I 10

| jmonitoring wells
| I

| |

| Xi1! i

{(5 sources) |

| 216-A-4
| 216-A-21
| 216-A-27

| 216-A-5 |

| 216-A-36A

I
!
I
!
I
|
|
|
I
I
I
I
I
[
I
I
I
I
I
I

I
I
I
I
I
|
I
|
|
|
I
|
I
I
I
!

Stage V

{water Quality
j15
|samples

|Stage 11 & 111

Installation of

15
|monitoring wells

xiv |

(1 source) |

216-

A-6
|
I

v o]

(1 source) |

216-

Notes

A28 |
|
|
I

Stage V

|Water Quality

8
Samples

Stage It & 11!
Installation of
5

monitoring wells

Stage V
Water Quality
8
Samples

| Surfsce |

I
-+

Soils

......... #ressccscnoncsroncnan

| Zone

| Stege 11 R 111 |
{Installation |
12 |
|eluster (3 depths) |
[tysimeters |
! !
|Soil Borings ]
|32 borings |
|sampled every 5 feet|
[to water level. |
12163 samples |
! |
|soil Gas Survey for |
|volatile Organic |
| Compounds |
[SO ft. grids |

+

| Stage 11 & 111 |
|installation |
i I
|cluster (3 depths) |
[tysimeter i
| !
|Soil Borings |
|8 borings |
|sampled every 5 feet|
|to water level. ]
|S41 samples |
! !
|Soil Gas Survey for |
|volatile Organic |
{Compounds |
{S0 ft. grids ]

-+

| Stage Il & 111 |
|Installation ]
I |
lcluster (3 depths) |
|lysimeter |
! |
|soil Borings ]
|8 borings |
|sampled every 5 feet]
|to water level. |
541 samples |
| !
|Soil Gas Survey for |
|Volatile Organic ]
| Compounds ]
IS0 ft. grids |

+

{sediments| Surface

| | water
R R R
[Stage V  Stage V
{Ephemeral |Seepage
|overfiows|6

|6 random |random

|samples |samples

I
|
I
I
I
!
|
|
I
I
|
+
|Stage vV  Stage V
[Ephemeral |Seepage
|overflows |6

|6 random |random

|samples |samples

I
I
I
I
|
I
l
!
|
I
|
+

|Stage vV Stage V
|Ephemeral |Seepage
|overfiows|é

{6 random |random

|samples |samples
| |

I |

| |

| |

I |

| |

| I

I I

! !

| I

| |
e e

Plant |
Uptake |
......... .

......................................................................................................

Animal
Uptake

A and B to this table define chronological stage implementation and source characterization activity rationale.
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TABLE 2

-13

summary of Sampling Needs for the 200 Area Sources

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

P R TR TR R T R R R R PR SR R R R R S it
{ 200 W Area
|Pathuay B eeeecacccassceaonsceascsasesoassesemetessesssaroancsensesrsseamassros sttt oo oo oo oo e
| | Groundwater | surface | Vadose 1 Air |Sediments| Surface | Plant
l {source ] | soils | Zone | | | water | Uptake
| ------------ | ------------------ R PR R R T R R R P L 4ccmencocn R
i |Stage 11 & 111 ] | Stage 11 & 111 | {stage V |Stage V |
| {Installation of | {Installation | |Ephemeral |Seepage |
' ] 16 | 12 | joverflows |6 random |
| |ctuster (3 depths)| |cluster (3 depths) | |6 rendom |samples |
| jmonitoring wells | [lysimeters ] |samples | |
i | ! | | | | |
] 1 | | {Soil Borings | i | |
(5 sources) | Stage V | |40 borings | | | |
l | 216-8-5 |Water Quality | [sampled every 5 feet| | ] |
| 216-5-6 127 ] |to water level. | i | |
| 216-5-17  |Samples | |2064 samples | ] | i
" | 216-5-16p | | | | l | |
| 216-5-16D0 | | fsoit Gas Survey for | | i |
| | | [volatile Organic | | i |
| | | | compounds | | | |
' | | | |50 tr. grids | | | |
| ------------ | ------------------ D R 4ccemeescacecnenccnne L #eceeanane L PR
| |Stage 11 & 111 | | Stage 11 & 111 | |Stage Vv |Stage V |
' ] [installation of | {installation ! |Ephemeral [Seepage |
| |8 ] |2 | joverfiows |6 random |
] jeluster (3 depths)| |ctuster (3 depths) | |6 random {samples |
l I fmonitoring wells | [lysimeters I |samples | |
| | | | I | | I
| 11 | ] |soil Borings | | | l
|¢4 sources) | Stage V ] |32 borings | ] | |
. | 216-5-182 |[Water Quality | |ssmpled every 5 feet] | | ]
| 216-5-7 136 ] {to water level. ] ] | |
| 216-5-3 |samples | [1651 samples | | | |
l | 216-s5-9 | ! | | | | |
] | | |soil Gas Survey for | ] | |
| ] | |volatile Organic | | | |
' ! | | |compounds | x | !
! | | 150 ft. grids ] | ] |
] ------------ | ------------------ R PR R e #emmanaae 4remeeeeas +
| |Stege 11 & 111 ] | Stage I1 & 111 | |Stage V |Stage V |
l | {Installation of | [Installation | |Ephemeral |Seepage |
| |8 i iR | |overflows |6 random |
| |cluster (3 depths)| |cluster (3 depths) | {6 random |samples |
' | |monitoring wells | [lysimeter | |samples | |
I | | | | | | |
| | | |Soil Borings | | | |
l | 111 | Stage V | |8 borings } | | |
| €1 source) |Water Quatity i {sampled every 5 feet| | i ]
| 216-5-20 |36 | jto water level. ] | | |
' | |Samples | {413 samples ] | ] |
| I I | ! | I |
| ] | |Soil Gas Survey for | ] | ]
i | | |volatile Organic ] | | ]
‘ | | | | Compounds | | ! |
| | i |50 ft. grids ! | | |
' ------------ | ------------------ P PR L R $eemaneen LR R LR RIS dmeem e
l 2-5H2

-
I
-
Animal |
Uptake |



Notes A and B to this table define chron

Surface
Soils

[ ]

|

{Pathway LR AR ARl Ry
] | Groundwater |
|Source | |
R REEEEEEE | ------------------ *
] |Stage 11 & 111 ]
| |Instatlation of |
! (H] |
| |cluster (3 depths)]|
| |monitoring wells |
| | |
| v | I
1¢2 sources) | Stage V |
| 216-5-4  |wWater Quality |
| 216-s-21 |23 ]
| {Samples |
| | |
I I I
I | |
[ | |
| | I
R R Jrmmmmmee e +
| [Stage 11 & 111 |
| jinstallation of |
| 15 |
] jctuster (3 depths)|
| {monitoring wells |
I | |
| v | |
| (1 source) | Stage V

| 216-U-11  |Water Quality i
| |23 I
| |Samples |
| | |
| | !
| | |
| | I
I I !
R ' ------------------ +
] |Stege 11 & 111 |
] |Installation of |
| {5 I
| feluster (3 depths)]|
| |monitoring wells |
| | |
| 2 | |
| (1 source) | Stage V

| 216-U-3 |water Quality |
| i3 |
] |Samples ]
| I |
I I |
| I I
| | |
| | |
frmmemmiee frrmmmreee +

4 o — s

| Stage 11 & 111
jinstallation

|2

Jctuster (3 depths)
|lysimeters

| .
|Soil Borings

|16 borimgs

|sampled every 5 feet
|to water level.

|826 samples

| .
|Soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

| Stage 11 & 111

|Installation

11

[eluster (3 depths)
|lysimeter
| -
|Soil Borings

|8 borings

|sempled every 5 feet
|to water level.

{413 samples

I .
|Soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

| Stage 11 & 111 |
[instaliation i
I I
|etuster (3 depths) |
jlysimeter |
| : I
soil Borings |
|8 borings |
|sempled every S feet|
|
|
|
!
|
|
I
+

|to water {evel.
413 samples

| .
|soil Gas Survey for
|velatile Organic

| Compounds

|50 ft. grids

ological stage implementation and
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{Stage V

|samples

|Stege V

|samples

|Ephemeral |Seepage
Joverflows|6 random
|6 random |samples

I
I
I
I
I
I
I
[
I
!

Stage V

samples

Greraaan- e
|Stege V
|Ephemeral |Seepage
{overflows|6 random
{6 random |samples

|Stage V
|Ephemeral {Seepage
joverflows |6 random
|6 random |samples

|
I
I
|
|
I
!
|
I
I
|

|sediments| Surface |

water |

Stage V

Plant
Uptake

..................................................................................................................

........................................................................

I

Animal |
Uptake |
.......... l
|

I

I

I

|

|

I

|

|

|

|

I

I

I

I

I
.......... ]
I

I

|

l

!

|

I

|

I

|

|

I

!

!

I

I
.......... |

source characterization activity rationale.



Summary of Sampling Needs for the 200 Ares Sources

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

®ercacnncocone B L R L R T N L R L R R T R R R A R

TABLE 2-13

I

(Pathusy .

i | Groundwater |
|{Source | |
fromeemmeeee e +
| |Stage 11 & 111 |
] |Instsllation of |
I Is |
| Jeluster (3 depths)|
| [monitoring wells |
| | I
| vit | |
| ¢ source) | Stage V ]
| 216-2-182 |Water Quality |
| |23 |
] |Semples ]
| | I
| | I
| 1 !
| | |
! | |
oo foesenmnenene s .
| |Stage 11 & III |
] [Instaltation of |
I 15 |
| feluster (3 depths)|
| |monitoring wells |
I i I
| V1Il I I
| €1 source) | Stage V i
| 216-U-142 |wWater Quality ]
| |23 |
| |Samples |
I | |
I | |
| | I
I I I
| | !
fromereeenees [mommmmmememeee +
] |Stage 11 & 111 |
| |Instatlation of |
I H] |
} {cluster (3 depths)|
| Jmonitoring wells |
| | |
| X | |
(3 sources) | Stage V {
| 216-V-4 [Water Quelity |
| 216-u-4a |23 |
| 216-U-4B  |Samples |
| | |
I | |
I | I
| | |
I I |
froeees oo Jormmmmmemnee +

Surface |

Soils

......... @ercccsccnncsaccencnasn

200 W Area

| Zone

| Stage 11 & 111
|installation

I

jeluster (3 depths)
{lysimeter

| -

|soil Borings

|8 borings

[sampled every 5 feet
|to water {evel.
413 samples

[ .en

|Soit Gas Survey for
|volatile Organic

| Compounds

IS0 ft. grids

| Stage 11 & 111
|Installation

I

|eluster (3 depths)
|lysimeter

1 cen

|Soil Borings

|8 borings

|sampled every 5 feet
[to water level.
1413 samples

| .

|Soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

| Stage 11 & 111
|Installation

11

jcluster (3 depths)
[lysimeter

| .-

|Soil Borings

|12 borings

|sempled every 5 feet
[to water level.
|619 samples

| -

|soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

|Sediments| Surface |
| | Weter |
deeccenann @rcerecncs .
|Stage Vv |Stage V

|Ephemeral |Seepage

{overflows|6 random
|6 rendom |samples

|samples |

|Stage vV |Stage V

|Ephemeral |Seepage

|overflows |6 random
|6 random [samples

|samples |

|Stage vV |Stage V
|Ephemeral |Seepage
|overflows |6 random
|6 random |samples

|samples |
| |
| |
I I
I I
I |
[ I
| |
! |
| !
! |
! !
R TR P R

Plant
Uptake

.....................................................................................................

4 — —

F e e e e e e — . — —— —— — — —— =

b e e e e e e - — — — ——— o ——— e — § o e e m——— m—— e e mm—— = = e — e

Animal |
Uptake |



TABLE 2-13 Summary of Sampling Weeas YOI i Lo AtmE =TT 0
l ST PRPPPPY TR PUP RSP RE PP TR R T ERTRRRED .
| 200 \ Area |
|Pathwsy L R RR AR R R T e LA X R AR A A .
] | Groundwater | surface | Vadose | Air |sediments| Surface | Pptent | Animal |
' |Source | | soits | Zone | | | weter | Uptake | Uptake i
| ------------ ‘ ------------------ IR R R R R @ccsccmsossnsnencnres P P FEERRRE R R PR |
| {Stage 11 & 111 | | stege 11 R III | [Stege V |Stage V | ] |
l | {installation of | |installstion | |Ephemeral |Seepage | _ | |
i H | I | |overtlows|6 random | | |
| jctuster (3 depths) | [cluster (3 depths) | |6 rendom {ssmples | | |
l { |monitoring wells | |tysimeter | [samples | | | |
| | | | .- | | | | | |
| x | | |soit Borings | | | ] | |
l |¢2 sources) | Stage V | |8 borings | | | | ] |
| 216-2-7 |Weter Quality . | |sempled every 5 feet| | | | | |
| 216-2-10 |23 | |to water ievel. l | | | | |
| |Samples | 1413 samples | | | i | |
' | | | I | | | ! | |
| ] ] |soitl Gas Survey for | ] | | | |
| | | {volatile Orgenic | | | | | ]
" | | | | Compounds ! | | I I I
I | | {S0 ft. grids I | | | | I
[ EEREEER T | RERE R by D R P R D 4eceneenn- R R R R |
' I |Stage 11 & 111 | | Stege 11 & 111 | |Stage V |Stage V | | |
| |installation of | |installation | {Ephemeral {Seepage | | |
| |5 l I | |overflows |6 random | | |
| |cluster (3 depths)| |cluster (3 depths) | |6 random |samples | | |
' | [monitoring wells | [lysimeter i |samples | | | |
| | | | e I I | | I |
| X1 ] | {soil Borings | | | | | |
l | ¢1 source) | Stage V | |18 borings | | | | ! !
| 216-7-19  |Water Quality | [sampled every S feet] | | | i !
| 123 | [to water level, | | l | | |
l | |Sempies | 1413 samples { i | i ] |
| | | | e | | | | I I
| | | |soil Gas Survey for | | | | | |
l | | | [volatile Organic | [ | | [ |
! | | | Compounds | | I I | !
! | | [SO ft. grids | | | ! | |
fremromeeeee IEEEEEE RS D R 4cceavesecnenomcsenos P R T PR P P R |
' | |Stage 11 & 111 | | stage 11 & 111 | |Stage V |{Stage V | ] i
| |installation of | |installation ] |Ephemeral |Seepage | | |
| 15 | | | |overfiows |6 random | | |
l | jctuster (3 depths)| |cluster (3 depths) | |6 random |samples | ] |
| |monitoring wells | [tysimeter | |samples | | | |
| | | | .- | | | | I I
' P | | |soil Borings | | | | | |
| ¢ source) | Stage V | |8 borings | | i | ] ]
| 216-1-7 |water Quality | |sempled every 5 feet| | | | i |
) | 123 | jto water level. | | | | | |
l | |samptes | 413 samples | | | | ! !
| | I | - I | I I I |
l | | {Soil Gas Survey for | | | | | |
' | i ] |volatile Organic | | | ! | |
| | I |Compounds I I I I I I
| | I [50 ft. grids | | I | I I
' I ------------ I ------------------ P P LA SR R R R R R #eeceenaoon P PR R R R L R |
Notes A and B to this table define chronological stage implementation and source characterization activity rationale.
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sumary of Sampling Needs for the 200 Ares Sources

Notes A and B to this table define chronological stage implementation and source characterization activity rationale.

TABLE 2-13

-

|

|Pathway .

| | Groundwater |
|Source | |
fromemeneeees | ERARA e +
| {Stage 11 & 111 |
| {Instatlation of |
| 15 |
| |cluster (3 depths)|
| |monitoring wells |
| | |
| X1 | l
| €1 source) | Stage V |
] 216-7-28  |water Quality |
l |23 !
| |Samples |
| | |
| I I
| | I
I | |
| I |
freomromome- R R LR EE R +
| |Stege 11 & 111 |
j |installation of |
! f6 |
| |ctuster (3 depths)|
i |monitoring wells |
| ] !
[ XIv [ |
| (1 source) | Stage V i
| 216-7-3 |Water Quality |
| |27 |
| {Samples |
| | I
I l |
I | |
| | I
| | |
ERRRRRERREEE l---' --------------- +
] |Stage 11 & 111 j
| |instellation of |
I 16 |
| jctuster (3 depths)|
| |monitoring wells |
| | |
| xv | |
[(2 sources) | Stage V |
| 216-7-2 |Water Quality |
| 216-7-8 |27 |
| |Samples |
I | |
| | |
| | |
| | |
| | |
[EERREERREEEE I ------------------ +

......... $ecccecssansesacccnns

......... #eccresccccencsncnaces

200 W Area
Surface | Vadose |
soils | Zone |
......... #ececrrrconrscceccacad

| Stage 11 & III
|installation

Al

[cluster (3 depths)
[tysimeter

| .-

|Soil Borings

|8 borings

[sampled every 5 feet
|to water level.
|413 samples

[ .

|Soil Gas Survey for
|volatile Organic

| Compounds

IS0 ft. grids

| Stage 11 & 111
|Installation

|1

[cluster (3 depths)
|lysimeter

l .-

|Soil Borings

|8 borings

[sampled every 5 feet
[to water level.
[413 semples

' .-

|Soil Gas Survey for
|volatile Organic

| Compounds

|50 ft. grids

| Stage 11 & 111
|Installation

|1

{eluster (3 depths)
|lysimeter

| .-

|Soil Borings

|12 borings

|sampled every 5 feet
{to water level.
[619 samples

' P

|Soil Gas Survey for
|voletile Organic

| Compounds

|
|
|
|
|
|
I
I
|
I
|
|
I
|
I
I
I
|
|
!
I
|
I
|
|
!
I
I
|
|
|
|
|
|
I
I
|
I
|
|
!
|
|
I
|
I
|
|50 ft. grids |

|Sediments| Surface
| | uater

.......... e .

|Stage V [Stage V
|Ephemeral |Seepage
|overfiows |6 rendom
|6 random |samples
|samples |

|Stage Vv |Stage V
|Ephemeral [Seepage
{overflows |6 random
{6 random [samples
|samples |

|Stage vV |Stage V
|Ephemeral |Seepage
loverflows |6 random
{6 random |samples

|samples |
| I
| |
| |
I I
| I
| I
! |
| !
I I
I I
| |

Plant
Uptake

Animal |
Uptake |



' iABLE 2-14

- summary of sampliing keeds TOr TNE JUU AFER F0UNLES

'otes A and B to this table define chronological stage implementation and source characterization activity rationaie.

316-1

Plant
Uptake

300 Area
BecermosooossonsssmenessoorensesosntonentonsbancrmnentebrnasnarosasrasancsoanaracseoTsossatEtarsbeoctnrrer o *
| Groundwater | Surface | Vadose | Air jSediments| Surfece
| | Soils |} Zone ] | | water
| ------------------ #ercccraen D R T T #recasrenen #orssennnn $recncrcnce
|Stage 11 & 111 | | Stage 11 & 111 | {Stage V |Stage V
|instatlation of | |installation | {Ephemeral [Seepage
|8 | I ] {overflows |4 random
|ctuster (2 depths)| jctuster (3 depths) | |4 random |samples
[monitoring wells | {tysimeter i [samptes |
| | | | | !
| | |Soil Borings | | |
| Stage V i {12 borings | i |
|Water Quality | |sampled every 5 feet] i |
|24 | |to water level. ] ] |
|Samples | [103 samples | } ]

I ! l I | I

| | |soil Gas Survey for | | |

| | |volatile Organic | | |

| I |Compounds ! | !

i ] {50 ft. grids | | |

l ------------------ LR D R R deccmcnnane #ecoccannn #ecessancea
|Stage 11 & 111 } | Stage Il & 111 | |Stage V |Stage V
{Installation of | |Installation ] |Ephemerat |Seepage
|8 | 1 | {overflows |4 random
Jcluster (2 depths)| lcluster (3 depths) | |4 random |samples
{monitoring wells | |lysimeter ] |samples |

I I f ! | !

] | |Soil Borings | f ]

| Stage V ] |14 borings | | |

{Water Quality ] |sampled every 5 feet] ] |

|24 | |to water level. | ] ]
|samples [ 1120 samples | { |

I ! | | | |

| | }scil Gas Survey for | | |

| i {volatile Organic | ] ]

| | |Compounds l I I

| ] |50 ft. grids | | |

| AR LR L D L #rerenacne deaeenaenn
{Stage 11 & III | | Stage 11 & 111 | |Stage V |Stage V
|instatlation of | [1nstalletion i |Ephemeral [Seepage
l6 | n | |overflows |4 random
|cluster (2 depths)| |Jetuster (3 depths) | |4 random |samples
[monitoring wells | {lysimeter } |samples |

| | | | | |

| | |Soil Borings | | i

| Stage V ] |12 borings ] i |

{water Quality { |sempled every 5 feet] | ]

18 | [to water level. i | |
|Samples ] 1103 samples | | |

! ! | I I |

| | |Soil Gas Survey for | ] ]

| | {volatile Organic | { |

| ! | Compounds I l |

] | }SO ft. grids | | |

| ------------------ D R D L ] L R L L R



TABLE 2-15 Stage IV Confined Aquifer Drilling

| Pathway
AREA | Groundwater
.................. e R
100 B/C | Installation of one monitoring well to interbedded zone depth
.................. Ot
100 KE/KW | Installation of one monitoring well to interbedded zone depth
.................. R R GG
100 D/DR ] Installation of one monitoring well to interbedded 2one depth
.................. e eeeaceenacaeennetceensanea et e cecccatccnaieasaeaeaeeanann
100 H ] Installation of one monitoring well to interbedded zone depth
.................. B ee e aeeecaaaaaeeeaaoaeeaaaeeaaaramo e et ecesateaaaa s
100 F | Instaliation of one monitoring well to interbedded zone depth
.................. e e eeasesnasaaaeeaceeaea i aaaaaaaaeccaseasaaceateeto e e
200 East | Installation of one monitoring well to interbedded zone depth
.................. Weeee e aasaeamcae o aoceacesaeaesseacsoneetneaeaneaseaeaneaannns
200 West | Installiation of one monitoring well to interbedded zone depth
.................. e maemeeeeceaeeeeaneeeceeaaaeaaea e e aeoaaaneeacraanaaaanan
300 | Instaliation of one monitoring well to interbedded zonme depth
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TABLE

2-16 Summary of the Complete Sampling Needs of the 100, 200 & 300 Areas
STAGE | 100 | 200 | 300
| Area | Area ] Area
------------ D R R et R T L L L L T RY T r sty np
| |No Sampling |[No Sempling |No Sampling
Stage 1 | |required ot |required at |required at
| |this stage |this stage |this stage
! | I I
------------ L R R R S L L L L S T R T
|Groundwater 1110 clusters |175 clusters |22 clusters
Stage 11 | ] i |
& | ------------------ R L R R TR R R LR R D R R R RIP
Stage 111 |Vadose Zone |24 clusters |36 clusters |3 clusters
| [ I I
|Soil Borings |255 soil borings 1342 soil borings |38 soil borings
------------ L R R R T e S
Stage IV |Groundwater |5 monitoring wells ]2 monitoring wells |1 monitoring well
I | I I
------------ R R R R R L I T T e U ARy
|Sediments |88 random samples |180 random samples |12 random samples
Stage V. [--ee-eeceiiiion A R AR AR EEEEED A AR R

|Surface Water
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Table 2-15 is a Stage IV summary table for well monitoring of
the confined aquifer for the three CERCLA areas of the Hanford Reservation.

2.5 VERIFICATION OF COMPLIANCE OF CHARACTERIZATION METHODS WITH
ENVIRONMENTAL REGULATIONS.

- The characterization methods outlined in this document are based on
Guidance on Remedial Investigations and Feasibility Studies Under CERCLA
(EPA/540/G-85/002and 003). These methods must enable the determination of
the nature and extent of the contamination, and provide information
necessary to aid in the evaluation of a remedial alternative.

The levels of contamination which trigger the need for possible
remediation are determined from the applicable or relevant and appropriate
regulatory requirements (ARARS). These requirements are summarized in
Tables 2-17 and 2-18. The type and frequency of sampling is given in 40 CFR
264.90 and 40 CFR 141. The regulatory limits are included in the Washington
Annotated Code as Washington Department of Ecology Regulations.

The analysis of the samples collected as part of the characterization
must be analyzed using acceptable techniquies and methods. Table 2-19
identifies accepted methods for analysis of the samples.

Since the characterization has been based on the EPA guidance for
CERCLA sites, and is consistant with the applicable and appropriate relevant
regulations, the characterization methods are in compliance with the
regulatory requirements.

2.6 ENGINEERING ALTERNATIVES FOR REMEDIATING CERCLA SITES

The purpose of this section is to evaluate the available remedial
action technologies that have been applied to the cleanup of radioactive and
hazardous wastes and to select a number of technologies that are most appli-
cable to the problems associated with the 81 Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) sites at Hanford. This
selection will enable a comparison of the technical feasibility and unit
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TABLE 2-17, SELECTED APPLICABLE OR RELEVANT AND APPROPRIATE
AMBIENT REQUIREMENTS
Safe Drinking Safe Drinking -
Water Act Water Act Clean Air Act
MCLs b/ MCLGs ¢/ NAAQS
v Chemical (mg/1) (mg/1) =< (ug/m3)
Arsenic 0.05
Barium 1.0
Benxene 0
Cadmium 0.01
Carbon monoxide 40,000 (1-hour) d/
10,000 (8-hour) d/
Carbon tetrachloride 0
Chlorophenoxys
2,4-Dichlorophenoxyacetic
acid (2,4-D) 0.1
2,4,5-Trichlorophenoxy-propionic 0.01

acid (2,4,5-TP)

Chromium VI (hexavalent) 0.05
p-Dichlorobenzene ' 0.75
1,2-Dichloroethane 0
1,1-Dichloroethylene 0.007
Endrin 0.0002
Fluoride 1.4-2.4
Lindane (99% gamma-HCCH) 0.004
Hydrocarbons (non-methane) 160 (3-hour) d/
Lead 0.05 1.5 (90-day) e/
Mercury 0.002
Methoxychlor 0.1
Nitrate (as N) 10.0
Nitrogen dioxide 100 (1-year) f/
Ozone 235 (1-hour) d/
Particulate Matter 260 (24-hour) d/
75 (1-year) g/
Radionuclides
Radium-226 and 228 5 pCi/l
Gross alpha activity 15 pCi/l
Tritium 20,000 pCi/l
Strontium-90 8 pCi/l
Other man-made radionuclides h/
Selenium 0.01
Silver 0.05
Sulfur oxides 365 (24-hour) d/
- 80 (1-year) f/
Toxaphene 0.005
1,1,1-Trichloroethane 0.2
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TABLE 2-17. SELECTED APPLICABLE OR RELEVANT AND APPROPRIATE
AMBIENT REQUIREMENTS (Continued)

Safe Drinking Safe Drinking.

Water Act Water Act Clean Air Act
MCLs b/ MCLGs ¢/ NAAQS
' Chemical (mg/1) (mg/1) ~ ¢ (ug/m3)
Trichloroethylene 0
Trihalomethanes (total) i/ 0.1
Vinyl chloride 0

a/ Federal ambient water quality criteria (see Exhibit 4-6) and state
environmental standards are also ARARS.

b/ EPA has also proposed MCLS for eight volatile organic chemicals:
trichloroethylene, carbon tetrachloride, 1,1,1-trichloroethane, vinyl
chloride, 1,2-dichloroethane, benzene, 1,1-dichlorethylene, and p-
dichlorobenzene (50 Federal Register 46902-46933, November 13, 1985).

¢/ EPA has also proposed MCLGs for 40 additional chemicals. Refer to
Exhibit 4-7 for the proposed MCLG values.

d/ Maximum concentration not to be exceeded more than once per year.

e/ Three-month arithmetic mean concentration.

f/ Annual arithmetic mean concentration.

g/ Annual geometric mean concentration.

h/ Radionuclides in drinking water are limited to activity levels
corresponding to a total body or any internal organ dose of 4 millirem/year,

summed over all radionuclides present.

i/ Total trihalomethanes refers to the sum concentration of chloroform,
bromodichlormethane, dibromochloromethane, and bromoform.
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TABLE 2-18.

EPA AMBIENT WATER QUALITY (WQC) FOR PROTECTION OF HUMAN HEALTH

WQC (Concentrations in ParentheSes
Correspond to Midpoint of Risk Range
for Potential Carcinogens Only) a/

Aquatic Organisms Adjusted for Drinking
Chemical and Drinking Water Water Only b/
Acenapthene 20 ug/1 (Organoleptic) ¢/ 20 ug/1 (Organoleptic)
Acrolein 320 ug/1 540 ug/1
Acrylonitrile* 0 (58 ng/1) 0 (63 ng/1)
Aldrin* 0 (0.074 ng/1) 0 (1.2 ng/1)
Antimony* 146 ug/1 146 ug/1
Arsenic* 0 (2.2 ng/1) (25 ng/1)
Asbestos 0 (30,000 fibers/1) (30,000 fibers/1)
Benzene* 0 (0.66 ug/1) 0 (0.67 ug/1)
Benzidine* 0 (0.12 ng/1) 0 (0.15 ng/1)
Berylliun* 0 (3.7 ng/1) 0 (3.9 ng/1)
Cadmiunt* 10 ug/1 10 uy/1
Carbon tetrachloride* 0 (0.4 ug/1) 0 (0.42 ug/1)
Chlordane* 0 (0.46 ng/1) 0 (22 ng/1)
Chlorinated benzenes
Hexachlorobenzene* 0 (0.72 ng/1) 0 (21 ng/1)
1,2,4,5-Tetrachlorobenzene* 38 ug/1 180 ug/1
Pentachlorobenzene* 74 w/1 570 ug/1
Trichlorobenzene* Insufficient data Insufficient data
MonochTorobenzene* 488 ug/1 488 ug/1
Chlorinated ethanes
1,2-Dichloroethane* 0 (0.94 ug/1) 0 (0.94 ug/1)
1,1,1-Trichloroethane* 18.4 my/1 19 my/1
1,1,2-Trichloroethane* 0 (0.6 ug/1) 0 (0.6 ug/1)
1,1,2,2-Tetrachloroethane* 0 (0.17 wy/1) 0 (0.17 ug/1)
Hexachloroethane* 0 (1.9 uwg/1) 0 (2.4 wg/1)
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TABLE 2-18.. EPA AMBIENT WATER QUALITY (WQC) FOR PROTECTION OF HMAN HEALTH

(CONTINUED)
r WQC (Concentrations in Parentheses
- Correspond to Midpoint of Risk Range
for Potential Carcinogens Only) a/
Aquatic Organisms Adjusted for Drinking
Chemical and Drinking Water Water Only b/
Monochloroethane* Insufficient data Insufficient data

1,1-Dichlorethane*

1,1,1,2-Tetrachlorethane

Pentachloroethane
Chlorinated naphthalenes
Chlorinated phenols

3-Monochlorophenol

4-Monochlorophenol
2,3-Dichlorophenol
2,5-Dichlorophenol
2,6-Dichlorophenol
3,4-Dichlorophenol

2,3,4,6-Tetyrachlorophenol*

2,4,5-Trichlorophenol*
2,4,6-Trichlorophenol*
2-Methy1-4-chlorophenol
3-Methy1-4-chlorophenol
3-Methy1-6-chlorophenol
Chloroalkyl ethers

bis-(Chloramethyl) ether*
bis-(2-Chloroethyl) ether*
bis-(2-Chloroisopropy) ether

Chloroforur*
2-Chloropheno]

Insufficient data
Insufficient data
Insufficient data
Insufficient data

0.1 ug/1 (Organoleptic)
0.1 ug/1 (Organoleptic)
0.04 ug/1 (Organoleptic)
0.5 ug/1 (Organoleptic)
0.2 ug/1 (Organoleptic)
0.3 ug/1 (Organoleptic)
1.0 ug/1 (Organoleptic)
2600 ug/1

0 (1.2 ug/1)

1800 ug/1 (Organoleptic)
3000 ug/1 (Organoleptic)
20 ug/1 (Organoleptic)

0 (0.0038 ng/1)

0 (30 ng/1)

34.7 w/l

0 (0.19 ug/1)

0.1 ug/1 (Organoleptic)
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Insufficient data
Insufficient data
Insufficient data
Insufficient data

0.1 ug/1 (Organoleptic)
0.1 ug/1 (Organoleptic)
0.04 ug/1 (Organoleptic)
0.5 ug/1 (Organoleptic)
0.2 ug/1 (Organoleptic)
0.3 ug/1 (Organoleptic)
1.0 ug/1 (Organoleptic)
2600 ug/1

0 (1.8 ug/1)

1800 ug/1 (Organoleptic)
3000 wg/1 (Organoleptic)
20 ug/1 (Organoleptic)

0 (0.0039 ng/1)

0 (30 ng/1)

34.7 uwg/l

0 (0.19 ug/1)

0.1 ug/1 (Organoleptic)



TABLE 2-1&. EPA AVBIENT WATER QUALITY (WQC) FOR PROTECTION OF HUMAN HEALTH

(CONTINUED)
r WQC (Concentrations in Parentheses
- Correspond to Midpoint of Risk Range
for Potential Carcinogens Only) a/
Aquatic Organisms Adjusted for Drinking
Chemical and Drinking Water Water Only b/
Chromium Cr+6* 50 ug/1 50 ug/1
Cre3* 170 my/1 179 my/1
Copper* 1 mg/1 (Organoleptic)
‘Cyanide* 200 ug/1 200 ug/1
poT* 0 (0.024 ng/1) 0 (> 1.2 ng/1)
Dichlorobenzenes* (all isamers) 400 ug/1 470 ug/1
Dichlorobenzidines 0 (10.3 ng/1) 0 (20.7 ng/1)
Dichloroethylenes
1,1-Dichloroethylene* 0 (33 ng/1) 0 (33 ng/1)
1,2-Dichloroethylene Insufficient data Insufficient data
Dichloramethane* See Halamethanes See Halomethanes
2,4-Dichlorophenol* 3.09 my/1 3.09 my/1
Dichloropropanes/Dichloropropenes
Dichloropropanes Insufficient data Insufficient data
Dichloropropenes 87 w/1 87 g/l
Dieldrin* 0 (0.071 ng/1) 0 (1.1 ng/1)
2,4-Dimenthy1phenol 400 ug/1 (Organoleptic) 400 ug/1 (Organoleptic)
2,4-Dinitrotoluene* 0 (0.11 ug/1) 0 (0.11 ug/1)
1,2-Diphenylhydrazine* 0 (42 ng/1) 0 (46 ng/1)
Endosul fan* 74 w/1 138 ug/1
Endrin 1 ug/l 1 uy/l
Ethylbenzene* 1.4 my/1 2.4 my1
Fluoranthene 42 ug/1 188 wg/1
Haloethers Insufficient data Insufficient data
Halomethanes 0 (0.19 w/1) 0 (0.19 wg/1)
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TABLE 2-18 ppa AVBIENT WATER QUALITY (WQC) FOR PROTECTION OF HUMAN HEALTH

(CONTINUED)
WC (Concentrations in Parentheses
Correspond to Midpoint of Risk Range
for Potential Carcinogens Only) 3/
Aquatic Organisms Adjusted for Drinking
Chemical and Drinking Water Water Only b/

Heptachlor* 0 (0.28 ng/1) 0 (11 ng/1)
Hexachlorobutadiene* 0 {0.45 wy/1) 0 (0.45 uwy/1)
Hexachlorocyclohexanes (HCCH)

alpha-HCCH* 0 (9.2 ng/1) 0 (13 ng/1)

beta-HCCH* 0 (16.3 ng/1) 0 (3.2 ng/1)

gama-HCOH* 0 12.3 ng/1) 0 (17.4 ng/1)

delta-HCCH Insufficient data Insufficient data

epsilon-HCCH Insufficient data Insufficient data

Technical-HCCH 0 (5.2 ng/1) 0 (7.4 ng/1)
Hexachlorocyclopentadiene* 206 ug/1 206 ud/1
Isophorone* 5.2 my/1 5.2 my/1
Lead* 50 ug/1 50 ug/1
Mercury* 144 ng/1 10 ug/1
Naphthalene Insufficient data Insufficient data
Nickel* 13.4 wy/1 15.4 ug/1
Nitrobenzene* 19.8 my/1 19.8 my/1
Nitrophenols

2,4-Dinitro-o-cresol 13.4 w/1 13.6 ug/1

Dinitrophenol* 70 ugy/1 70 ug/1

Mononi trophenol Insufficient Data Insufficient Data

Trinitrophenol Insufficient data Insufficient data
Nitrosamines '

n-Nitrosodimethylamine*
‘n-Nitrosodiethylamine*
n-Nitrosodi-n-butylamine*

0 (1.4 ng/1) 0 (1.4 ng/1)

0 (0.8 ng/1) 0 (0.8 ng/1)

0 (6.4 ng/1) 0 (6.4 ng/1)
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TABLE 2-18, EPA AMBIENT WATER QUALITY (WQC) FOR PROTECTION OF HUMAN HEALTH

(CONTINUED)
r WQC (Concentrations in Parentheses
L Correspond to Midpoint of Risk Range
for Potential Carcinogens Only) &/
Aquatic Organisms Adjusted for Drinking
Chemical and Drinking Water Water Only b/
n-Nitrosodiphenylamine 0 (4.9 wg/1) 0 (7.0 wg/1)
n-Nitrosopyrrolidine* 0 (16 ng/1) 0 (16 ng/1)
Pentachlorophenol* 1.01 my/1 1.01 my/1
Phenol* 3.5my1 3.5my/1
Phthalate esters
Dimethyiphthalate 313 my/1 350 mg/1
Diethylphthalate* 350 my/1 434 mg/1
Dibutylphthalate* 34 my/1 44 my/1
Di-2-ethylhexylphthalate* 15 my/1 21 my/1
Polychlorinated biphenyls (PCBs)* 0 (0.079 ng/1) 0 (> 12.6 ng/1)
Polynyuclear aromatic hydrocarbons 0 (2.8 ng/1) 0 (3.1 ng/1)
(PAHs)*
Seleniun™ 10 ug/1 10 wg/1
Silver* 50 ug/1 50 ug/1
2,3,7,8-TC00* 0 (0.000013 ng/1) 0 (0.00018 ng/1)
Tetrachloroethylene* 0 (0.8 ug/1) 0 (0.88 uy/1)
Thalliun* 13 ug/1 17.8 uy/1
Toluene* 14.3 my/1 15 my/1
Toxaphene* 0 (0.71 ng/1) 0 (26 ng/1)
Trichloroethylene* 0 (2.7 ug/1) 0 (2.8 wg/1)
Vinyl chloride* 0 (2.0 ug/1) 0 (2.0 ug/1)
Zinc* 5 my/1 (Organoleptic) 5 my/1 (Organoleptic)

* Toxicity values necessary for risk characterization are given in Appendix A.
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2/ The criterion value, which is zero for all potential carcinogens, is listed
for all chemicals in the table. The concentration value given in parentheses for
potential carcinogens corresponds to a risk of 107, which 1s the midpoint of the ~
range of 105 to 10”7 given in water quality criteria documents. To obtain
coricentrations corresponding to risks of 10'5, the 1076 concentrations should be ¢ -

_mltiplied by 10. To obtain concentrations corvesponding to risks of 1077,

the 10 concentratons should be divided by 10.

b/ These adjusted criteria, for drinking water ingestion only, were derived
from published EPA anbient water quality criteria (45 Federal Register 79318-79379,
November 28, 1980) for combined fish and drinking water ingestion and for fish
ingestion alone. The adjusted values are not official EPA ambient water quality
criteria, but my be appropriate for Superfund sites with contaminated ground
water. In the derivation of these values, intake was assumed to be 2 liters/day
for drinking water and 6.5 grams/day for dish, and human body weight was assumed to
be 70 kilograms. Values for bioconcentraton factor, carcinogenic potency, and
acceptable daily intake were those used for water quality criteria development.

¢/ Criteria designiated as organoleptic are based on taste and odor effects,

not human health effects. Health-based water quality criteria are not available
for these chemicals.

2-68



TABLE 2-19. ACCEPTED METHODS FOR ANALYSIS OF SAMPLES

Type of Sample

Method of Analysis

Groundwater

Surface Water

Air

Method listed in Appendix IX
to 40 CFR 264.98 and to 40
CFR 264.99
(52 FR 25946)

Methods listed in Appendix A
to 40 CFR 136.3

Methods listed in Appendix B
to 40 CFR 61
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costs of these technologies to evaluate their applicability to the sites at
Hanford. The objective is to identify at least two remedial action alterna-
tives (one a removal alternative, and one an in-place alternative) for each
site that, based on the data available, have a high probability for applica-
tion to the site problem.

2.6.1 Methodology of the Remedial Action Selection Process

The actual selection of a remedial action will be made as a part of The
Remedial Investigation/Feasibility Study (RI/FS) performed for the site. In
this effort, it is necessary to identify reasonable alternatives to allow
the estimation of the cost and schedule for remediation of each site.

Selection of appropriate remedial actions for the 81 sites is
dependent upon the following information:

Physical site conditions

Volume and types of wastes disposed

Fate and transport mechanisms for the wastes

Previous applications (and scale) of the remedial technology
Technical feasibility of the technology for the waste type and
site conditions in terms of effectiveness, reliability, ana state
of development

Applicable environmental regulations

Cost

©c © O O o

The basic sequence for selecting the most applicable remedial
technologies 1is illustrated in Figure 2-21. The first two tasks, done
simultaneously, are the definition of the area, volume, form, and matrix of
contaminated materials at each site and the identification of a 1list of
potential remedial technologies.

2.6.1.1 Site Conditions and Waste Disposed

Definition of the problem at each site included summarizing the
following information:
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Define area, volume, form and Identify potential R.A.
matrix of contaminated technologies
materials at each site

Screening/selection the most
likely technologies for the
Hanford sites

}

Literature search, expert
review and ranking of most
1ikely R.A. technologies

|

Selection of final list
of applicable R.A.
technologies

|

Identification of most
likely technology for
each specific site

FIGURE 2-21
REMEDIATION TECHNOLOGY SELECTION SEQUENCE
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Type of disposal unit

Proximal location

Radionuclides disposed and their solubility
Other wastes disposed, including salts

Depth of wastes

Depth to groundwater

Volume of liquid wastes disposed

Calculated field capacity for the soil column

©O O O O © O O o

This information is presented in Columns 1-15 of Table 2-20.
2.6.1.2 Pathways and Fate of Pollutants

Since selection of remedial technologies is primarily dependent on
knowing how much contaminated material there is, and where it is,
calculations or assumptions on the following pathways or fates were made for
each site.

0 Soil attenuation - This is used to determine the probable fate of
heavy metals and nonsoluble radionuclides. It is assumed that
unless very high rates of water were applied to the site or acid
solutions were disposed of at the site, most of these elements
would adsorb to soil particles within a 20-foot depth below the
point of application.

0 Downward migration - It has been assumed that the more soluble
radionuclides such as tritium or cesium and salts such as nitrates
or sulfates would have migrated through the soil column to
groundwater in the time period since the sites were closed. It
should be noted, however, that some active sites releasing these
elements to the soil column may be near CERCLA sites.

0 Radionuclide uptake - An analysis was made of the potential for

plant root uptake at each site. Maximum root penetration was
assumed to be 40 feet.

2-72



Column No.

10

11
12
13-15

KEY TO TABLE 2-20

POTENTIAL REMEDIAL ACTION ALTERNATIVES - CERCLA SITES

Title

Site number

Type

Proximal location

HRS score

Total curies disposed
Total of H, C, Ru, Eu
Total of Cs, Sr

Total of all else
Other waste disposed

Depth to waste

Depth to groundwater
Volume disposed

Field capacity
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Explanation

Site ID number from Phase
Il report

Type of disposal unit

0 - site is within 500’
of another site
1 - continuous sites

Not m HRS score

Total disposed curies of
H-3, C-14, Ru-106, Eu-154,
Eu-155

Total disposed curies of
cesium and strontium

Total disposed curies of
all other radionuclides

See index at bottom of
table

Depth to point of appli-
cation

These 3 columns are an
estimate of the potential
for the liquids disposed

at each site to be either
still in the soil column
(0) or have probably
entered the groundwater
(X). Three different field
capacities (FC = 0.05, 0.1
and 0.25) were used to
cover the expected porosity
ranges in the Hanford soils.



KEY TO TABLE 2-20 (Continued)
POTENTIAL REMEDIAL ACTION ALTERNATIVES - CERCLA SITES

Column No. Title Explanation
16 Soil attenuation X - highly likely that

significant amounts of
radionuclides are ad-
sorbed in soil column
at less than 20’ depth

0 - highly 1likely that
other metals (Hg, Cr, etc.)
are stored in shallow depth
of soil column

17 Downward migration X - soluble radionuclides
in excess of 1.0 curie
applied to site

0 - less than 1.0 curie
of soluble radionuclides
applied to site

18 Radionuclide uptake X - more than 1.0 curie of

radionuclides stored in
top 20’ of soil

0 - potentially either
less than 1.0 curie in
top 20’ of soil or more
than 1.0 curie in the
soil but at depths be-
tween 20’ and 40’ deep

19 Groundwater release X - groundwater contamina-
tion highly likely because
FC/WV is Tess than 1.0

0 - potential groundwater
contamination due to readily
soluble contaminants, high
volumes (more than 10 million
liters) of disposed liquids
or FC/WV less than 10

20 Surface erosion 0 - waste is less than 10’
below the surface thus
potentially subject to
erosion

21-26 Potentially feasible X - feasible for that site
remedial action

2-74



TABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

Nanford Inective Veste Site Study.

FATE OF CONTAMNINANTS

Vegatation Ground- Depth to Depth to volume Fleld fleld Fleld
Soil Dowrmard Uptake of Mater Surface Vaste o™ Disposed Capacity Capecity Capacity
| Site No. Attenustion Migration Redionuclides Release Errosfon Feet Feet (liters) (FC=0.05) (FC=0.1) (FC=0.25)
| ........................................................................................................................................
'l\’ 1 | 161 ° x ° x 20 4 6,000,000  x x x
~ 2 | 1Me-s x ° ° 20 n 300,000 o
o 3 | 16-¢c1 X x [ x 25 41 100, 000, 000 x x x
4 | neé-c-2 ] x [ 20 94 3,500,000 X (]
S | 116-0-18 ° ° ° x 15 [\ 8,000,000 x x x
6 | ti6-or-1 x x x 20 56 40,000,000 x x x
T | 116-0n-2 x x x 20 56 40,000,000 X x x
8 | 116006 ° x 10 (V] 7,000,000  x x x
9 | 16-08-7 ° 10 7 4,000
10 | 116-f-1 ° x X x 10 13 1,000, 000,000 x x x
" | M&f-2 o x x x 15 35 60,000,000 x x
12 | 16-F-3 o ° s 8 37 4,000,000 X x x
13 | 116-F-6 0 x x 10 36 100,000
n | 116F-9 ° x o x 10 50 300,000,000  x x x
15 | 116-F-10 o ° x 10 38 400,000 X x x
16 | 1601 X X X x 15 42 90,000,000 x x x
17 | 16-x-2 o 0 [} x o ] 42 600,000,000 X x x
18 | 116-4-3 o [ X 15 42 400,000
]
19 | 100 KE*1 X ] 4 68 0
20 | 100 Ke*2 x o 3 68 0
21 | 100 Kt x ° 4 e (1] !
22 | 100 xw*2 x ] 3 n 0
3 | 16-x-1 x x o x 30 50 40,000,000 x x
2% | 1Ne6x-2 x x [ x 20 34 300,000,000,000 x x
25 | 116-xE-2 X x o x 32 68 3,000,000 x x x




TABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

| Manford Insctive Weste S$ite Study.

............................................... ...........................I

1
| ----------------------------------------------------------------------------------------------------- Cap/Cover @rout- in- Solution Rin- '
| Proximal Total w/ PC Place w/ ing & W  Enxcovetion |
| Locatfon MRS Curies  Total of Totsl of Total of Other Vastes PC In-Situ Vit- Recovery/ & No Action |
| site No, Type (<500*) Score Disposed (1) N,C,Ru,Eu Cs,Sr All Else Disposed (2) Monitoring Monitoring rification Trestment Disposal |
T T LT L L L e e A LA AL |
1 ] 1681 Trench ° 42.32 1.95 1.45 0.38 0.13 1 x X |
2 | 16-8-4 fr. Drein 44.55 4.33 0.00 0.00 4.33 1,2 x x |
3 | t16-C-1 Trench o 42.32 329.58 213.96 7.46 108.17 1 x X x x |
4 | 116-Cc-2 Crib 42.32 1.33 0.33 0.98 0.01 1,2 X x X |
|
S | 16-0-10 Trench 42.32 1.48 0.73 0.68 0.08 1,3 x x |
6 | 116-0m-1 Trench 42.32 21.57 6.92 13.51 1.9 1 x x ]
7 | 16-0m-2 Trench 42.32 21.57 6.92 13.51 1.9 1 X 3 |
'|\’ 8 | 16-0R-6 Trench ° 42.32 0.00 0.00 0.00 0.00 1 x x 3 |
~J 9 | t116-0m-7 crid o 28.96 0.00 0.00 0.00 0.00 ) x x x }
o [
10 | 116-F-1 Trench 44.55 2.17 0.96 0.96 0.25 1,2 x X x |
1M | W6-F-2 Trench 42.32 9.77 8.12 0.83 0.82 1 x x |
12 | 116-F-3 Yrench o 42.32 0.00 0.00 0.00 0.00 1 x 3 |
13 | 116-F-6 Trench ° 28.96 3.9 2.87 0.72 0.35 3 x x x |
%W | 16-F-9 Trench 42.32 2.584 0.59 2.05 0.19 H x X |
15 | 116-F-10 Fr. Orain ° 42.32 0.07 0.05 0.01 0.01 1,2 x X X |
|
1w | 116-8-1 Trench 42.32 20.12 14.42 4.56 1.14 1 x X x |
17 | 116-K-2 Trench o 42.32 .04 0.28 0.73 0.02 1 x x |
18 | H6-n-3 Fr. Drain o 42.32 0.05 0.01 0.03 0.01 1,2 3 x x |
i
19 | 100 KE*t Drywell - 42.32 0.00 0.00 0.00 0.00 [ x x |
20 | 100 KE*2 Fr. Drain - 42.32 0.00 0.00 0.00 0.00 6 x x |
2% | 100 xw*t Orywelt . 40.09 0.00 0.00 0.00 0.00 [ x x |
2 | 100 xw2 Fr. Drain . 40.09 0.00 0.00 0.00 0.00 6 x x |
3 | 116-K-1 crib ° 42.32 30.56 8.7 18.79 2.98 1 X x |
24 | 16k-2 Trench ° 51.23 1320.59 961.34  158.75  200.50 1,2,3,7 x x x ! |
25 | 116-KE-2 crib 35.64 14.65 0.74 2.m 1m.12 3 x x x x |
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TABLE 2-20. POTENTIAL REMEDIAL ACITON ALTERNATIVES (Continued)

| Nenford Insctive Waste Site Study.

GW
Feet
256
249
191
258
189
195

34
34

' ......................................................................

| FATE OF CONTAMINANTS

| Vegatation Ground-

| Soil Dowrward Uptake of Water surfece Depth to Depth to
| Site ¥o. Attenuation Migration Radionuclides Release Errosion Vaste
, ......................................... J e R R Feet

| 216-7-2 [ [ 75
| 216-1-3 x x x 206
| 216-1-7 x x o x 26
| 216-1-8 o o 25
| 216-1-19 x x o x 23
| 216-1-28 x x x 15
| 3161 x x x x ] 9
| 316-2 x x x X 10
| 316-3 x ° x 20

43

Disposed

(liters)
6,000,000
11,300,000
110,000,000
500,000
455,000,000
42,300,000

10,000, 000, 000
10,000, 000, 000
1,000,000, 000

Flield fField Field
Cepecity Cepacity Capecity
(FC=0.05) (¥C=0.1) (FC=0.23)

x X

X 3

X x 13
X R x
x X X
X X x
X x



TABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

|Imfordln.ct|nwlnos|“8nw. POTENTIALLY FEASIBLE REREDIAL ACTIONS |

| Cap/Cover  Grout-in- Solution Min- |

T R e L AR w PC Place w/ ing & G4 Excavation |

| Proximat Total pC In-Situ Vit- Recovery/ L o Action |

| Location HRS Curies Total of Total of TYotal of Other Wastes pmonjtoring Monitoring rification Treatment isposal '

] Site No. Type (<500*) Score Disposed (1) W,C,Ru,Eu  Cs,Sr ALL ElSe  DiSPOSEd (2) - vvcneeeaanenennoaaeeiernmatatteanasecacaaneceetcanenteasnansaaans |

™ | 216-1-2 Rec. Well 50.34 0.00 0.00 0.00 0.00 1,2,8 x x i

™| 216-T1-3 Rec. Well 60.40 286.20 0.00 43.60  262.60  2,3,8,9, 1 x x |

s | 21617 Crib 65.44 58.74 0.00 49.30 9.4  2,3,89M X x X !

76 | 216-T-8 Crib 47.82 1.21 0.00 0.85 0.36 1,2,8 x x !

'}’ | 216-1-19 crib 45.19 0.00 6.00  326.00 5.53 3,8,9 x x x x |
; ™ | 216-T7-28 crib 42.14 331.53 0.00 7.06 LR 8 x x x |
™ | 361 Pond 79.28 0.00 0.00 0.00 0.00 8,12,13,14,15 x x x x :

80 | 316-2 Pond 79.28 0.00 0.00 0.00 0.00 8,12,13,14,15 X X L3 x |

81 | 3163 Trench 79.28 0.00 0.00 0.00 0.00 12,15 X 3 x x |

Sub set dats file

1sotops (1) Decay Mode Other Wastes Disposed (2)

u-3 Seta 1.Cr(2)o(7)

Cc-14 Seta 2 NO(3)S

Co-60 Ganma 3 S0(4)

ni-63 Beta 6 B(LY(T)

$r-90 Beta 5 NH(3)

Ru- 106 Beta 6 Hg

Cs-134 Beta,Ganms 7 Cu '
Cs-137 Gomma 8 NO(3)

Eu-152 Sets 9 PO(4) '
Eu-154 Seta 10 CN

Eu-155 Beta 1M F

Pu-238 Alpha 12 Metals (inc. Kg, Pb, Cr, Be, Ag, Ni, etc)

Pu-239 Alpha 13 1CE Trichloriethylene

Pu-240 Alpha 14 MIRK Methyl Isobutyl Ketone

u-235 Alpha 15u Uranium

u-238 Alpha



TABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

{ MWenford Inective Weste Site Study.

I ;ATE 0' co“]“"l”‘““s ..................................................................
| Vegatation  Ground- Depth to Depth to Volume Field Field Fleld
| soit Dowrward Uptake of Water  Surface Veste o Disposed Cepecity Capacity Cepecity
|  site No. Attenuation Migration Radionuclides Release Errosion Feet Feet (liters) (FC=0.05) (FC=0.1) (FC=0.23)
| meeeeeeemaeessete sl e siL sl feleaeraetrr s s
» | ° x ° 15 228 2,120,000
27 | 216-8-44 x x x 15 222 5,600,000
28 | 216-8-45 o x ° 15 220 4,920,000
29 | 216-8-46 x x X 15 219 6,700,000
30 | 216-8-48 ° x o 15 225 4,090,000
31 | 216-8-49 x x x 13 223 6,700,000
32 | 216-8-50 ° x ° [ 15 223 54,800,000 x x [
N
L 3 | 216-8-5 x x x 02 o83 30,600,000  x x x
O % | 216-8-2-2 ° x ° x ° 8 255 149,000,000,000 x x x
35 | 216-8-6 [ o o I 296 6,000,000
36 | 216-8-7 MB x X X ° 1% 261 43,600,000 X x °
37 | 216-8-10A o x 20 300 9,990,000
38 | 216-8-16 [ x ° 12 338 5,600,000
| 216-c-1 ° x o o 13 282 23,400,000 X o
40 | 216-C-10 o x ° [ 7 286 897,000
41 | 216-A-9 x x 0 x 12 294 981,000, 000 x x x
42 | 216-A-40 [ 16 284 946,000
A3 | 216-a-4 x x 25 305 6,210,000
| 216-A-5 x x x x 32 313 1,630,000, 000 x x x t
45 | 216-A-6 x x x x 19 290 3,400,000,000 x x x
46 | 216-A-7 ° x 15 7 326,000
&7 | 216-a-21 x x ° o 19 310 77,800,000 x x t
A8 | 216-a-24 o x X x 15 242 820,000,000 x x x
49 | 216-A-27 x x ° % 308 23,100,000
S0 | 216-A-28 ] " 298 30,000
51 | 216-A-36A x x 22 314 1,070,000

—



TABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

| MWenford Inective Vaste $ite Study.

| POTENTIALLY FEASIBLE REMEDIAL ACTIONS
I R LR R R R TR R Cep/Cover  Grout-in- Solution Min-
| Proximal Total w/ PC Place w/ ing & GV Excavation
N | Location HRS Curies Total of Total of Total of Other Westes pPC In-Situ Vit- Recovery/ & No Action
63 : site No. Type  (<500')  Score Disposed (1) H,C,Ru,Eu Cs,Sr  All Else Disposed (2) Monitoring Monitoring rification Trestment  Disposal
S e L T R R R e R R R R R LR
26 | 216-8-43 crib 48.67 942.06 170.00 772.00 0.06 2,3,9,10 x x x x
27 | 216-8-44 Crib 50.42 2097.17 450.00 1646.00 1.17 2,3,9,10 x x x x
28 | 216-8-45 crib 52.20 2407.82 390.00 2017.00 0.82 2,3,9,10 x x x x
29 | 216-8-46 crib 52.20 1326.50 536.00 788.90 1.60 2,3,9,10 x x X x
30 | 216-8-48 Crib 52.20 1145.38 327.00 818.00 0.38 2,3,9,10 X x x x
31 | 216-8-49 crib 52.20 1975.28 536.00 1438.00 1.28 2,3,9,10 x x x x
32 | 216-8-50 Crib 43.70 149.57 90.00 59.52 0.05 3 X X x x
33 | 216-8-5 Rec. Well 61.54 369.40 0.00 59.70 309.70 3.8,9.11 x X
34 | 216-8-2-2 Ditch 30.67 235.49 0.00 235.49 0.00 x
3% | 21686 Rec. Well o 50.34 0.00 0.00 0.00 0.00 1,3,8 x R
36 | 216-8-7 Al8 Crib 65.44 2764 .07 0.00 2451.80 312.27 3,8,9,.11 X x x
37 | 216-8-104 crib o 47.82 3.22 0.00 2.51 0.72 1,3,8 x x x
38 | 216-8-16 Crib 52.20 1104 .94 450.00 654.00 0.94 3,8,9,10 x x
39 | 216-C-t Crib o 39.33 164.53 70.00 93.85 0.68 8 x x x
40 | 2%6-C-10 Crib [ 33.29 37.92 0.00 37.89 0.02 8 x x x x
41 | 216-A-9 crib ° 42.79 4017.21 4000.00 17.17 0.04 8 x x
42 | 216-A-40 Trench ° 32.72 0.00 0.00 0.00 0.00 8 x x
]
43 | 216-A-4 crib [ 47.82 22.68 0.00 12.37 10.31 x x x
4 | 216-A-5 Crib [ 50.42 130066.92 130000.00 58.80 8.12 x x x
&S | 216-A-6 Crib 42.14 166.21 0.00 163.40 2.81 X L
48 | 216-A-7 Crib 42.79 3.07 0.00 2.99 0.08 x x
4T | 216-A-21 crib [ 57.89 105.25 0.00 93.84 11.41 X x
48 | 216-A-24 Crib 48.67 1712.51 1400.00 312.10 0.61 X X
49 | 216-a-27 Crib ] 59.63 69.52 0.00 62.20 7.32 x x
S0 | 216-A-28 Fr. Drain 32.72 g.21 0.00 0.00 0.2t X x x
51 | 216-A-36A Crib o 32.62 2010.56 0.00 2004.00 6.56 x L3

—



TABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

Nenford Inective Waste Site Study.

| FATE OF CONTAMIMANTS ottt e,
I Vegatation  Ground- | Depth to Depth to Volume Fletd Field Fleld
{ Soil Dowrward Uptake of Water surfece J' Weste (Y] 01isposed Capacity Capacity Cepecity
| Site No.  Attenuation Migretion Radionuclides Release Errosion| Feet Feet (liters) (FC=0.05) (FC=0.1) (FC=0.25)
l ........................................................................................................................................
52 | 216-s-5 x x x x 15 180 4,100,000, 000 x x x
i $3 | 216-s-6 x x x x ! 15 180 4,470,000,000  «x x x
o S4 | 216-S-16D ° ° ° °o 3 180 400, 000,000 x X °
- 55 | 216-5-16P x x x x ° 3 180 41,000,000,000 x x x
56 | 216-s-17 o x x x 10 180 6,430,000, 000 X x x
57 | 216-u-1 0 o [ o 7 185 0
58 | 216-5-182 x x x 35 197 160,000,000 x x x
39 | 216-5-3 [} x ] ° [ 190 4,200,000
60 | 216-S-4 [ 20 180 1,000,000
61 | 216-s-7 x x ] X 22 202 390,000, 000 x X x
6 | 216-s5-9 x x ° ° 30 205 50,300, 000 x x °
63 | 216-5-20 x x o x 30 208 135,000,000 % x x
6 | 216-s-21 o x x 21 180 87,100,000 x X x
63 | 216-u-1k2 o o o 24 209 15,900,000 X o
66 | 216-u-3 ° o 12 190 791,000
67 | 216-u-4 ° 7 227 300,000
68 | 216-U-4A ° ° 10 227 545,000 !
&9 | 216-U-4B o o 10 230 33,000
| 216-2-182 x 0 o x 21 191 38,900,000 X x t x
| 2v6-1-7 X x x x o b 187 79,900,000 x x x

TR | 216-2-10 ] o 150 193 1,000,000 x x o



JABLE 2-20. POTENTIAL REMEDIAL ACTION ALTERNATIVES (Continued)

Manford Inactive Maste Site Study.
POTENTIALLY FEASIBLE REMEDIAL ACTIONS

' ..................................................................................................... Cap/Cover Grout-in- Solution Min-
| Proximal Total w/ PC Place w/ ing & GW Excavation
| Location HRS Curies Total of Total of Total of Other Wastes PC In-Situ Vit- Recovery/ L3 Mo Action
| Site No. Type (<500*) Score Disposed (1) W,C,Ru,Eu Cs,Sr Atl Else Disposed (2) Monitoring Monitoring rification Treatment Disposal
l ...............................................................................................................................................................................
52 | 216-8-5 Crib o 30.75 130.48 0.16 88.20 62.12 8 X x
$3 | 216-5-6 crib o 421 384.95 0.50  349.00 35.45 8 x x x
54 | 216-5-16D  Ditch ° 42,14 0.00 0.00 0.00 0.00 8 x X
58 | 216-S-16F  Pond o 32.72 110.57 0.20 82.10 28.27 8 x x x
% | 216517 Pond [ 38.07 31.62 0.06 31.30 0.26 8 x x x
7T | 26-u-1 Ditch (2) 37.75 0.00 0.00 6.00 0.00 ? x x
8 | 216-5-182 Crib (2) 57.73 6657.93 4000.00 2570.00 87.93 8 x x
”» | 216-5-3 Fr Drain (2) 48.97 3024.41 3000.00 26.35 0.05 1,8 x x x x
0 | 216-5-4 Fr Drain o 32.72 0.02 0.02 0.00 0.00 8 x 3
'.\’ & | 216-5-7 Crib (2) 59.63 2320.40 0.00 2287.00 33.39 8 x x x
[« & | 216-5-9 Crib 39.23 6428.89  6000.00  422.00 6.88 8 x x x
N & | 216-5-20  crib 43.70 98.76 0.00  86.30 12.46 8 x x x
o | 216-3-21 Crib 0 31.93 17.29 0.00 17.10 6.19 8 x 3 x
68 | 216-u-12  Crib (2) 48.97 11.50 0.00 0.52 0.0t 3,8,9 x x
% | 26-u-3 fr Drain 33.89 0.53 0.00 0.00 0.00 8 x x
7 | 216-u-4 Rec. well 32.72 0.00 0.00 0.22 0.00 8 3 3
& | 216-u-4A fr Orain 32.72 6.22 0.00 0.22 0.00 8,9 x 3
M | 216-u-48 Fr Drain 30.20 0.22 0.00 0.22 0.00 8 x x x
™ | 216-2-182  crib 7.7 4672.37 0.00 0.32  4672.04 8,1 x x x
n | a6-2-7 crib (2) 43.70 591.88 0.00  447.00  144.88 8 x x x
n | 2e-2-10 Rec. Well 32.72 3.62 0.00 0.00 3.62 8 x x
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) Groundwater release - If the field capacity (FC) of the soil
column is exceeded by the volume of waste disposed, gﬁbundwater
contamination has been assumed. In addition, if the FC/volume
ratio was less than ten, or more than ten million liters of water
were applied, or the contaminate types were highly migratory, a

“high potential for discharge to groundwater was assumed. Note
that no evaporation losses were considered.

0 Surface erosion - Those sites with contamination less than ten
feet below the ground surface were identified as having a
potential for waste dispersion by wind or water erosion.

The summary of the site data and pathways/fate of pollutants for each
site is presented in Columns 16-20 of Table 2-20.

2.6.1.3 Selection of Technologies

As the first step, published Environmental Protection Agency (EPA)
handbooks and conference proceedings that listed numerous potential remedial
technologies for hazardous and radioactive wastes were reviewed (see
Appendix B for a list of Potential Technologies). The remedial technologies
were divided into three groups:

0 Waste isolation
0 Excavation/removal
0 In-situ treatment

Waste isolation addresses those technologies that contain all the
contaminated material onsite and involve minimum movement of either wastes
or contaminated soils. Excavation/removal addresses those technologies that
generally involve removing the contaminated material and transferring it to
another Tlocation for treatment and disposal. In-situ treatment involves
technologies that effectively treat the contaminated material in place.

Very Tittle waste or soil is excavated or removed from the site by these
technologies, which either extract the hazardous constituents for
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treatment/recovery or physically, chemically, or biologically detoxify the
hazardous constituents. -

These groups are listed in the general order of overall demonstrated
effectiveness and environmental acceptability from the perspective of
meeting applicable standards and providing a permanent solution.

2.6.1.4 Screening of Technologies

Specific remedial technologies were identified in each of the three
groups discussed above. This technology 1ist is presented in Table 2-21,
which shows both primary technologies that are used to treat the
contaminated materials and some of the major support technologies that are
used to protect the environment during remedial action operations. The next
step was to screen these technologies and determine those that would be most
applicable to the 81 CERCLA sites at Hanford. This was done by reviewing
the site conditions and pollutant pathways and fate and identifying those
technologies that were most advantageous based on previous applications to
comparable waste types or site conditions.

2.6.1.5 Selection of Final Remedial Technologies

Once the primary candidate technologies had been identified, a
literature and case study review was conducted to determine the following:

0 Operating range/conditions for each technology - effective depth
waste types, soil types, etc.

’

0 State of development of technology - bench, pilot, full scale

) Similarity of wastes and site conditions to those expected at
Hanford

) Acceptability - demonstrated ability to meet applicable
regulations and standards
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TABLE 2-21 GENERAL REMEDIATION TECHNOLOGY GROUPS

WASTE ISOLATION

Primary Technologies

cap/cover systems
slurry walls
grout-in-place
in-situ vitrification

OO0 OO0

Support Technologies
o dust control
o runoff diversion/collection/treatment
0 equipment decontamination

EXCAVATION/REMOVAL

Primary Technologies

0 excavation/disposal
0 groundwater pump/treat systems
o solidification/fixation

Support Technologies

waste handling/transportation

dust control

runoff diversion/collection/treatment
equipment decontamination

© 0 OO0

IN SITU TREATMENT

Primary Technologies

solution mining

soil flushing

air/steam stripping
biodegradation systems
chemical fixation/complexation

0O O0Oo0Oo0Oo

Support Technologies

0 extraction/concentration facilities
0 equipment decontamination
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0 Complexity - simpler is better

0 Throughput/capacity - length of time to treat expected waste
volumes

o} 0 & M requirements (including decontamination needs)

This information was then reviewed by the task members, closely
compared to the site conditions, and resulted in the selection of 6
technologies for potential application at Hanford:

Cap/cover

Grout-in-place

In-situ vitrification

Excavation and disposal

Soil flushing

Groundwater recovery and treatment

o O O O O o

Table 2-22 provides a comparison of the technical feasibility, costs,
applicable environmental regulations, and state of development for the
technologies evaluated. The process, operations, costs, applications and
Timitations of the six selected technologies are described in more detail in
Appendix C.

In addition, a no-action alternative has been included, since many of
the sites received such apparently low volumes of wastes and had either no
radionuclide or heavy metal waste or very low (less than two curies) amounts
of radioactive materials.

2.6.1.6 Selection of the Remedial Technologies by Site
Once the final seven alternatives (six technologies plus no action)
were selected, an evaluation was made for each site, and at least ‘two

technologies per site were identified as applicable. One further crucial
assumption was made: to combine soil flushing and groundwater treatment as
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TABLE 2-22

Summary Matrix of Applications of Remedial Action Technologies

Technical Feasibility

f = m e e | Costs
Total Soluble/ Effective R |
Remedial Action Radio- Non-Soluble Heavy Organics Depth Other Factor Unit
Technology Nuclides Radionuclides Metals (Feet) Limitations Cost
Cap/Cover <10CH Non-Soluble Yes Yes No Limit Susceptible to 100 Square $4,500
Subsidence Yards
Grout-in-Place No Limit Non-Soluble Yes Yes No Limit Extensive Site 100 Cubic  $6,000
Character Required Yards
Difficult to Verify
Effectiveness
wa Vitrification No Limit Non-Soluble Yes No <50 Low Soil Moisture 100 Cubic  $38,900
Ea Low Volatility Required Yards
High Energy Demand
Excavation/ No Limit Non-Soluble Yes Yes <60 Worker H&S 100 Cubic $36,500 -
Disposal Low Volatility Concerns Yards $68,900
Groundwater Pump/
Treatment
Soil Flushing No Limit Soluble Yes Poor No Limit Need Extensive 100 Cubicf $3,500
Characteristics of Yards . '
Soil/Waste ‘
Matrix
Water No Limit Soluble Yes Yes No Limit Required Extensive 100 Cubic  $1,200
Treatment Aquifer Yards
Characterization



88-¢

Remedial Action Air Surface Ground RCRA CERCLA RCRA LLRAD HLRAD  Readionucl ides Heavy Organics
Technology Water Water Sites Sites Sites Sites Metals
Source Controls Yes Yes No No Yes Yes Yes Unknown  Full Scale Full Scate Full Scale
CAP/Systems
Grout-in-Place No Yes Yes No No Unknown No No Pilot Scale Pitot Scale Unknown

Vitrificetion

Excavation/
Disposat

Groundwater Pump/
Treatment

Soil Flushing

Water
Treatment

TABLE 2-22

Summary Matrix of Applications of Remedial Actiun Technologies

Applicable Demonstrated Compliance with State of Development

Env. Requirements Environmental Regulations

Yes Yes No Yes Unknown Yes Yes Unknown Pilot Scale Pilot Scale Unknown
(Site At Hanford
Prep.)
Yes Yes Yes Yes Yes Yes Yes Yes Full Scale Full Scale Full Scale
n”
Yes No Yes Yes Proposed Yes Yes Proposed Full Scale Full Scale Pilot Scale
(Recovered On Ore Bodies On Ore Bodies
Solution) Pilot Scale
On Wastes
Yes No Yes Yes Yes Yes Yes Proposed Full Scale Full Scale Full Scale
(Recovered (Stripping)
Solution)
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one technology since they both involved essentially the same equipment,
configuration and operational concerns. -

The alternatives were selected for each site based on the following
definitions:

Cap/Cover: Potentially useful for sites where the total curie count
is less than ten, with most wastes having low solubility. Depth of
materials is not a relevant item in the decision process, but the volume of
wastes applied to the site should be less than 10,000,000 liters so as to be
reasonably assured of fairly shallow depths of contamination.

Grout-in-Place: In-situ grouting using bentonites and portland cement
to both chemically stabilize the materials (mostly metals) and physically
isolate the wastes from water migration. There are no limits on the depth
of wastes.

In-Situ Vitrification: Physical isolation of the wastes, with a depth
of effectiveness to approximately 50 feet (assumed for this analysis). The
actual Timitation is the volume rather than the depth.

Excavation and Disposal: Most useful with sites where wastes have low
solubility, are near the surface, and have had a low volume of wastewater.

So0il Flushing/Groundwater Recovery and Treatment: Most useful with the
soluble pollutants, but generally not effective on wastes where the
nonsoluble fraction was greater than 25 percent.

The most Tikely application for each technology with respect to radio-
nuclide contamination, depth of wastes, and volume of waste and chemical
waste discharged is summarized as follows:

2-89




Draft September 3, 1987

Technology Limiting Site/Waste Conditions
Ci Ci Chemical Depth of Volume of
Total Nonsoluble Wastes Wastes Wastes
Cap/Cover <10 <1 N.S. N.S. < 10,000,000
Grout-in-Place N.S. N.S. N.S.* N.S. <100,000,000
In-Situ Vitrification N.S. N.S. N.S. < 50" <100,000,000
Excavation and Disposal N.S. >25% of Ci N.S. < 50't < 10,000,000

Soil Flushing/
Groundwater Recovery

and Treatment N.S. <25% of Ci N.S. N.S. <100,000,000
No Action <2 <1 N.S. N.S. N.S.
N.S. = Not significant in decision process (but considered).

* . Any application of grout-in-place must be custom tailored to the
geohydrologic conditions and waste characteristics.

* = Assumed for analysis purposes. Greater depth would require shoring of
the work area.

** 2 This Timit is only assumed for applicability of the technology to
specific Hanford Sites. The limiting factor is actually the volume that can
be vitrified.

Using these criteria, each technology was compared to each site and a
decision made on the potential feasibility for application at that site.

These decisions are summarized in Columns 21-25 of Table 2-20.

2.6.2 Summary of Selected Remedial Action by Site

An evaluation resulted in the selection of two or more remedial actions
for each site. The selections were based on technical feasibility and the
objective of establishing a reasonable cost range for each site. The
remedial action alternatives presented for each site are presented in
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columns 21-26 of Table 2-20. In total, 19 sites were identified where the
no-action alternative might be applicable, 36 sites for possiblé application
of cap/cover, 49 sites for possible grout-in-place applications, 35 sites
where in-situ vitrification may be appropriate, 42 sites for possible
application of soil flushing and groundwater recovery and treatment, and 42
sites where excavation and disposal are feasible.

In terms of the number of possible remedial action alternatives per
site, the 81 sites are distributed as follows:

No. of Possible

Remedial Actions No. of Sites
2 34
3 32
4 15

2.6.3 Remedial Action Unit Costs

As discussed in Appendix C, a unit cost has been developed for each
proposed remedial action. The costs are in either $/100 cubic yard or
$/square yard. The costs include equipment, materials, operation and
maintenance (e.g., labor and power) and health and safety. Other costs,
such as site preparation (e.g., demolition, road building, etc.), have not
been included because they are highly variable for each site. Instead, it
is proposed that a contingency factor or allowance for unforeseen costs be
included in the site-specific remedial action cost estimate.

Unit costs for the remedial action alternatives are as follows:
) Cap/cover - $4,500/100 square yards (See Appendix C.1)
0 Grout-in-place - $6,000/100 cubic yards (See Appendix C.2)

0 In-situ vitrification - $38,900/100 cubic yards (See Appendix C.3)
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0 Excavation and disposal with incineration - $68,900/100 cubic
yards (See Appendix C.6) -

Excavation and disposal without incineration - $36,500/100 cubic
yards (See Appendix C.6)

0 Soil flushing - $3,500/100 cubic yards (See Appendix C.4)

0 Groundwater recovery and treatment - $1,200/100 cubic yards (See
Appendix C.5)

For excavation and disposal, the higher number includes waste
treatment/preparation for disposal.

2.7 COST ESTIMATES FOR INACTIVE WASTE DISPOSAL CHARACTERIZATION AND
REMEDIATION

This section provides an order of magnitude estimate of the costs
associated with characterizing and implementing remedial actions at all of
the identified inactive waste disposal sites on the Hanford Reservation.

The objective is to provide specific cost estimates for the characterization
and remediation of each of the CERCLA sites and for each type (crib, trench,
pond, etc.) of RCRA site and to provide a summary cost estimate for each
area of the Hanford Reservation.

2.7.1 Cost Elements

The potential CERCLA sites at Hanford are clustered in the 100, 200,
and 300 areas. The costs for characterization and remediation of the CERCLA
sites in each area are composed of four elements:

Characterization Costs

Feasibility Study, Engineering, and Construction Management Costs
Remedial Action (Cleanup) Costs
Post Remedial Action Costs, i.e., Monitoring Costs

© O O o
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For the characterization costs and remedial action costs, a range is
presented. For characterization, the Tow range represents the ¢ost of only
having to do Stage II site characterization which would be applicable to
those sites where the wastes are minimally dispersed in the vadose zone.
The high range represents the potential need for full and widespread site
characterization covering all pathways and receptors and assuming a wide
dispersion of wastes in soils and groundwater.

The cost of the engineering and construction management is generally in
the range of 10 to 20% of the actual construction cost for almost any type
of engineering project. For instance, on the DOE CENTRA Project, which
involves Tow-level radioactivity and heavy metals wastes, this element
averages about 15% of the remedial return cost. Generally, the percentage
is inversely proportional to the project size assuming the same degree of
complexity. Thus, for the CERCLA site at Hanford we have assumed the
following factor for this cost element based upon site size:

Costs Required for

Size of Site Engr/CM as a % of R.A.
Small (<1,000 sq ft) 20%
Medium (1,000-10,000 sq ft) 15%
Large (>10,000 sq ft) 10%

The Feasibility Study required by CERCLA is assumed to range from
$100,000 for smaller, less complex sites to $2,000,000 for large, complex
sites.

The third factor that impacts the site remediation cost is the range of
cost of the remedial action itself.

The remedial action cost element range reflects the high and -low cost
estimates developed for the candidate alternatives for each site. At least
two alternatives were considered for each site as documented in the previous
section. The cost estimates for each of these or combinations of alterna-
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tives have been developed in this task. The cost estimates for each alter-
native generated for each site is presented in Section 2.7.2 while only the
high and low cost alternatives for each site are presented in this summary
matrix.

The last cost element, post remedial action monitoring, is oriented
toward groundwater monitoring for each site covering both radionuclides,
heavy metals, and other organic and inorganic poliutants of concern.

The cost associated with analyzing samples for the above contaminants
is $4000 per sample. [Based on estimates provided by Susan Watt of Rocky
Mountain Laboratory and Kelvin Wright of SAIC Rockville.] Assuming a 25%
increase for blanks, duplicates, etc.; four wells per site and semi-annual
sampling results in an annual site monitoring cost of $40,000 regardiess of
the site size or remedial action taken. Costs associated with soil and
vegetation sampling were not included since this activity is currently
contracted to Pacific Northwest Laboratory.

2.7.2 Site Characterization Costs

As mentioned early in this report, the degree and associated cost of
site characterization depends upon the areal extent of the contamination and
the pathways impacted. Each stage of the site characterization involves
additional sampling and/or installation of monitoring devices. Since this
is an order of magnitude estimate, it was decided to develop a unit cost for
each activity of each stage and then summarize the costs by stage for each
site. The unit cost for each activity is as follows:
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Activity Cost

1. Installation Sampling and Analysis of $427,700 to $2,456,500
Clustered Monitoring Wells per cluster

2. Installation, and Analysis $9,900 to $25,400 (area
of Lysimeters range)

3. Soil Borings - Sampled Every 5 Feet $51,000 to $418,200
(Inc. Analysis) (area average)

4. Soil gas Survey - 50’ Grid $34.50 @ 50’ Centre

5. Areal Overflow Sediment Sampling and $650 per sample

Analysis (Per Sample)

The unit cost estimates are based on the following additional
assumptions:

The majority of the Tabor force resides in the Hanford area
A11 work is done under Level C or D H&S conditions

The range of total footage per cluster = 142 ft to 977 ft
The range of depth of soil borings is 43 ft to 340 ft

o O O o

Using these unit costs, working tables were developed that took the quanti-
ties and number of activities by stage by site identified and calculated the
associated costs. Costs for each stage for each site were then summarized
and are presented in Table 2-23.

2.7.3 Site Remedial Action Costs

The remedial action costs were developed using the unit costs developed
in Task 5 for each alternative in conjunction with the surface and waste
volume to be remediated at each site. For all the constructed sites (cribs,
trenches, ditches, etc.) except the reverse wells, it was necessary to
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE - AREA 100 B/C*

B o o e o e ——————— - = = = = = e = = = e e = *
PATHWAY
B L o o e e e e e e e e e - — - ————————————— e e e e e e e — e e —
Sources Surface Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
(1) $25,000 |(3) $2,200,000 |[(6) $12,600 (9) $62,400
2) $1,500 |(4) $4,200 (7) $1,182,400
116-B-1 (5) $6,000 $3,681,800

(1) $38,700 |(3) $2,200,000 [(6) $25,200 (9) $62,400
2) $2,200 |(4) $4,200 (7) $2,364,700
116-C-2 (5) $6,000 $4,891,100

Source Characterization Activity Cost Code:
(1). Soil Gas (see Note 1)
(2). Surface Geophysics (see Note 2)
(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)
. Aquifer (Slug) Tests (see Note 4)
. Borehole Geophysics (see Note 5)
. Lysimeters (Installation/Data Collection) (see Note 6)
. Soil Borings (see Note 7)
. Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)
(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

A~
0O~y
e et et N St

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

SOURCE AREA - 100 KE/KW* (Continued)
____________________________________________________________________________________ *
Pathway
L e e e e = e e e e e = = = o
Sources Surface Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
I (1) $17,300 |(3) $2,180,000 |(6) $11,400 |(9) $62,400
(2) $1,000 |(4) $4,200 (7) $878,100
100-Ki*1 (5) $6,000 $3,348,100
100-Kw*2 (8) $147,700
II (1) $17,300 |(3) $2,180,000 |[(6) $11,400 |(9) $62,400
(2) $1,000 |(4) $4,200 (7) $702,500
100-KE*1 (5) $6,000 $3,172,500
100-KE*2 (8) $147,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23.

SOURCE AREA - 100 KE/KW* (Continued)

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

............................................ ;;-------_-----------_----_--_-_--__--_-
K e e e = o - e =t e e e e = = o e =
Sources Surface Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
------ (1) $98,800 |(3) $2,180,000 |(6) $11,400 ((9) $62,400
2) $5,700 |(4) $4,200 (7) $702,500
116-K-1 (5) $6,000 $3,258,700
(8) $147,700
T ) sars,200((3) 82,180,000 [(6) $11,400 |(9) Se2.a0 |
2) $21,800 |(4) $4,200 (7) $702,500
116-K-2 (5) $6,000 $3,551,200
(8) $147,700
) s17,30 |(3) s2,180,000 |(6) $11,400 |(9) sez.a0 |
2) $1,100 ((4) $4,200 (7) $878,100
116-KE-2 (5) $6,000 $3,348,200
(8) $147,700

Source Characterization Activity Cost Code:
(1). Soil Gas (see Note 1)
. Surface Geophysics (see Note 2)
. Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)
. Aquifer (Slug) Tests (see Note 4)
. Borehole Geophysics (see Note 5)
. Lysimeters (Installation/Data Collection) (see Note 6)
. Soil Borings (see Note 7)
. Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)
(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 100 F* (Continued)

Pathway

B o e e e e e - ————————————————— = " o 2 = - = = = o 1 e e e
Sources Surface Surface ~ Source

Geophysics/ Groundwater Vadose Water/ Total

Soil Gas Zone Sediments Cost**

----- (1) $274,300|(3) $2,500,000 |(6) $20,500 (9) $62,400

(2) $16,000 |(4) $4,200 (7) $2,528,000
116-F-1 (5) $6,250 $5,599,350

I (1) $68,900 [(3) $2,500,000 {(6) $20,500 (9) $62,400
(2) $4,000 |(4) $4,200 (7) $1,327,200
116-F-6 (5) $6,250 $4,181,150
116-F-10 (8) $147,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23.

SOURCE AREA - 100 F* (Continued)

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

Pathway
B o e e e e e e — e = e e e e
Sources Surface Surface ~ Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
(1) $56,700 |(3) $2,500,000 |(6) $10,250 (9) $62,400
(2) $3,300 [(4) $4,200 (7) $1,137,600
116-F-9 (5) $6,250 $3,968,400

(8) $147,700

Source Characterization Activity Cost Code:
(1). Soil Gas (see Note 1)
(2). Surface Geophysics (see Note 2)
(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)
. Aquifer (Slug) Tests (see Note 4)
. Borehole Geophysics (see Note 5)
. Lysimeters (Installation/Data Collection) (see Note 6)
. Soil Borings (see Note 7)
. Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)
(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

P~ o~
O~ OO .
L e

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 100 H* (Continued)

____________________________________________________________________________________ *
Pathway
K e e e e e e e e e e ————————————————— e e 2 A e = e ——_———— e
Sources Surface Surface Sotirce
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
' (1) $34,700 |(3) $2,495,500 |(6) $9,850 |(9) $62,400
(2) $2,000 |(4) $4,200 (7) $510,700
116-H-1 (5) $6,250 $3,313,300
(8) $147,700
) ss2,80 [(3) $2,495,500 |(6) $9,8%0 |(9) se2d00 |
(2) $3,000 |(4) $4,200 (7) $510,700
116-H-2 (5) $6,2%0 $3,332,400

(8) $147,700

(1) $13,500 |(3) $2,495,500 [(6) $9,850 |(9) $62,400
(2) $800 {(4) $4,200 (7) $408,600
116-H-3 (5) $5,250 $3,188,800
(8) $147,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 100 D/DR* (Continued)

________________________________________________________________________________________ *
Pathway
K e e e e e e m e = e e o = o e e on
Sources Surface Surface = Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost
o (1) $41,000 ((3) $2,530,000 [(6) $12,000 (9) $62,400 -
(2) $2,400 |[(4) $4,200 (7) $1,059,950
116-DR-1 (5) $6,250 $3,905,900
(8) $147,700
() sm%0 {(3) s2,5%0,000 |(6) 12,00 (9 se2.d00 |
(2) $1,700 {(4) $4,200 (7) $1,059,950
116-DR-2 (5) $6,250 $3,893,100
(8) $147,700
T ) 5000 [(3) s2.50,000 [(6) s12,000  |(9) sezd0 |
(2) $1,500 ((4) $4,200 (7) $741,950
116-DR-1B (5) 96,25 $3,571,100
(8) $147,700
T @) ss0m |(3) s2,50,000 |(6) $12,00  [(9) sezd00 |
2) $1,200 |(4) $4,200 (7) $847,95%0
116-DR-6 (5) $6,250 $3,676,800
(8) $147,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23.

SOURCE AREA - 100 D/DR* (Continued)

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

Pathway

B o o e e o o o e e e e o - e o — = ———

Sources Surface Surface ~ Source

Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
) (1) $17,500 |(3) $2,530,000 |(6) $12,000  |(9) $62,400
(2) $1,000 |(4) $4,200 (7) $847,950

116-DR-7 (5) $6,250 $3,669,000

(8) $147,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-12.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 200 EAST* (Continued)

________________________________________________________________________________________ *
Pathway
B o e o e e e e e o ——————— = = e = = = e - e
Sources Surface Surface _ Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
I (1) $63,800 [(3) $6,136,000 |(6) $25,400 (9) $93,600
(2) $3,700 |(4) $4,200 (7) $4,182,200
216-B-43 (5) $16,300
216-B-44 (8) $138,100
216-B-45 $10,703,300
216-B-46
216-B-48
216-B-49
216-B-50
II (1) $18,900 ((3) $2,360,000 |(6) $25,400 (9) $93,600
2) $1,100 |(4) $1,400 (7) $3,345,800
216-B-7A3B (5) $6,300 $5,944,900
(8) $52,400
II1 (1) $200,300((3) $2,360,000 ([{6) $25,400 (9) $93,600
2) $11,600 [(4) $1,400 (7) $3,345,800
216-B-2-2 (5) $6,300 $6,136,800
(8) $52,400
v (1) $13,200 {(3) $2,832,000 ([(6) $25,400 (9) $93,600
2) $800 (4) $2,100 (7) $2,509,300
216-B-5 (5) $7,500 $5,581,600
(8) $57,700

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-13.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

SOURCE AREA - 200 EAST* (Continued)

________________________________________________________________________________________ *
Pathway
B e e e e e e e —————————— = - e = = o = e = o 1 e e = = e e e e o
Sources Surface Surface ~ Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas lone Sediments Cost**
_____ v |(1) 32,100 |(3) $3,304,000 |(6) $25.400  |(9) $43,600
(2) $1,90 |(4) $2,100 (7) $4,18,200
216-B-10-A (5) $8,800 $7,711,800
216-B-6 (8) $71,700
VT |(1) 839,200 |(3) $2,360,000 [(6) $25,400  |(9) s43.600 |
(2) $2,200 |[(4) $1,400 (7) $5,018,600
216-C-1 (5) $6,300 $7,589,100
216-C-10 (8) $52,400
VI (1) $30,400 [(3) $2,360,00 |(6) §25.400  |(9) sane0 |
2) $1,800 |(4) $1,400 (7) $3,345,800
216-B-16 (5) $6,300 $5,907,100
(8) $52,400
CVIIL|(1) $49,900 |(3) $2,360,000 |(6) $25,400  |(9) s43.e00 |
(2) $2,900 |(4) $1,400 (7) $3,345,800
216-A-40 (5) $6,300 $5,927,700
(8) $52,400

Source Characterization Activity Cost Code:

(1).

Soil Gas (see Note 1)

. Surface Geophysics (see Note 2)

. Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

. Aquifer (Slug) Tests (see Note 4)

. Borehole Geophysics (see Note 5)

. Lysimeters (Installation/Data Collection) (see Note 6)

. Soil Borings (see Note 7)

. Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

. Ephemeral Overflow Sampling (Water and Sediment Sample

Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-13.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

Pathway
Ssorces | Suwface | | Surface “Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
IX (1) $129,100{(3) $2,360,000 |(6) $50,800 (9) $43,600
(2) $7,500 [(4) $1,400 (7) $5,018,600
216-A-24 (5) $6,300 $7,709,700
(8) $52,400
""" X |(1) $51,50 |(3) $2,3%60,000 |(6) $50,800  |(9) s43,600 |
2) $3,000 |(4) $1,400 (7) $5,018,600
216-A-9 (5) $6,300 $7,627,600
(8) $52,400
Xt {(1) s18,200 [(3) $2,360,000 |(6) $25,400  |(9) sa3e00 |
2) $1,100 |(4) $1,400 (7) $1,672,900
216-A-7 (5) 96,300 $4,221,300
(8) 952,400
CUXIL|(1) $15,600 [(3) $2,360,000 |(6) §25,400  |(9) s43e0 |
2) $900 (4) $1,400 (7) $1,672,900
216-A-28 (5) $6,300 $4,218,500
(8) $52,400

SOURCE AREA - 200 EAST* (Continued)

Source Characterization Activity Cost Code:

(1).

(9).

Soil Gas (see Note 1)

. Surface Geophysics (see Note 2)

. Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

. Aquifer (Slug) Tests (see Note 4)

. Borehole Geophysics (see Note 5)

. Lysimeters (Installation/Data Collection) (see Note 6)

. Soil Borings (see Note 7)

. Groundwater Sampling (Well Cluster Sample Collection/Analysis)

(see Note 8)

Ephemeral Overflow Sampling (Water and Sediment Sample

Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-13.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23.

SOURCE AREA - 200 EAST*

*
Sources Surface
Geophysics/
Soil Gas
XIII (1) $122,500
(2) $7,100
216-A-4
216-A-5
216-A-21
216-A-27
216-A-36A
XIv (1) $34,500
(2) $2,000
216-A-6

(6) $50,800
(7) $13,383,000

(6) $25,400
(7) $3,345,800

Source Characterization Activity Cost Code:

(1).

Soil Gas (see Note 1)

. Surface Geophysics (see Note 2)
. Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)
. Aquifer (Slug) Tests (see Note 4)
. Borehole Geophysics (see Note 5)
. Lysimeters (Installation/Data Collection) (see Note 6)

(see Note

8)

. Soil Borings (see Note 7)
. Groundwater Sampling (Well Cluster Sample Collection/Analysis)

(9).

Collection/Analysis) (see Note 9)

(9) $43,600

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

Ephemeral Overflow Sampling (Water and Sediment Sample

* Source Characterization cost elements presented in this table were

derived as follows:

source characterization activity unit costs were

multiplied by the number of units (well clusters, survey acreages, soil

borings, etc.)

specified for each source.
appear in Notes 1 through 9 to this table.

square is specified in Table 2-13.

Unit costs derivations
Number of units for each

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 200 W* (Continued)

B o e e e e e e e e m e — e ————————— = -~ = 2 2 = = = o = -~ = = = o %
Pathway
B e e e e e e e e e ———————————— = = = —————— ————
Sources Surface Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
I (1) $1,3%4,100 |((3) $3,39%,000 |(6) $42,300 (9) $43,600
(2) $78,600 (4) $6,300 (7) $12,807,200
216-S-5 (5) $7,700
216-S-6 (8) $173,000 $17,948,800
216-S-17
216-S-16P
216-S-16D
II (1) $125,500 (3) $4,528,000 |(6) $42,300 (9) $43,600
(2) $7,300 (4) $8,400 (7) $10,245,800
216-S-182 (5) $10,200 $15,281,700
216-S-7 (8) $230,600
216-S-3
216-S-9
II1 (1) $27,400 (3) $4,528,000 |(6) $21,150 (9) $43,600
(2) $1,600 (4) $8,400 (7) $2,561,400
216-S-20 (5) $10,200 $7,472,350
(8) $230,600
v (1) $38,300 (3) $2,830,000 |(6) $42,300 (9) $43,600
(2) $2,200 (4) $4,200 (7) $5,122,900
216-S-4 (5) $6,400 $8,287,200
216-S-21 (8) $157,300

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-13.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 200 W* (Continued)

"""""""""""""""""""""""""""" Patvay
*___-__---__--__-__--_-----_------_-_---_-__..___________-...._------__ ..............
Sources Surface Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
''''' v () $60,400 |(3) $2,830,000 [(6) $21,10  |(9) $43,600
(2) $20,900 (4) $4,200 (7) $2,561,400
216-U-11 (5) $6,400 $6,045,350
(8) $157,300
v Q) sz |(3) 2,830,000 |(6) $21,150  |(9) s4d.e0 |
(2) $800 (4) $4,200 (7) $2,561,400
216-U-3 (5) $6,400 $5,678,750
(8) $157,300
v |() s21,40  |(3) 2,830,000 [(6) $21,10  |(9) sase0 |
(2) $1,200 (4) $4,200 (7) $2,561,400
216-7-182 (5) 96,400 $5,686,650
(8) $157,300
VI |(1) $55,200  |(3) $2,830,000 |(6) $21,10  |(9) $43.600 |
2) $1,500 (4) $4,200 (7) $2,561,400
216-U-1&2 (5) $6,400 $5,690,750
(8) $157,300

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-13.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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SOURCE AREA - 200 W* (Continued)

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

TABLE 2-23.
*
Sources Surface
Geophysics/
Soil Gas
IX (1) $40,600
(2) $2,400
216-U-4
216-U-4A
216-U-4B
X (1) $51,400
(2) $3,000
216-72-7
216-2-10
XI (1) $61,900
(2) $3,600
216-T-19
X1I (1) $53,700
(2) $3,100
216-T-7

(6) $21,150

(6) $21,150

(6) $21,150

Source Characterization Activity Cost Code:

(1).

Soil Gas (see Note 1)

. Surface Geophysics (see Note 2)
. Cluster Wells (Installation/Development/Split Spoon Analysis

(see Note 3)

. Aquifer (Slug) Tests (see Note 4)
. Borehole Geophysics (see Note 5)
. Lysimeters (Installation/Data Collection) (see Note 6)

. Soil Borings

(see Note 7)

. Groundwater Sampling (Well Cluster Sample Collection/Analysis)

(see Note 8)

. Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were

derived as follows:

borings, etc.)

source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil

specified for each source.
appear in Notes 1 through 9 to this table.

square is specified in Table 2-13.

Unit costs derivations
Number of units for each

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23.

SOURCE AREA - 200 W* (Continued)

SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY

*
Sources Surface
Geophysics/
Soil Gas
XIII (1) $21,400
(2) $1,200
216-T-28
x|y 813,200
(2) $800
216-T-3
XV (1) $34,300
(2) $2,000
216-T-2
216-T-8

(6) $21,150

(6) $21,150

Source Characterization Activity Cost Code:

(1).

(see Note 3)

(see Note 8)

Soil Gas (see Note 1)
. Surface Geophysics (see Note 2)
. Cluster Wells (Installation/Development/Split Spoon Analysis

(see Note 7)

. Aquifer (Slug) Tests (see Note 4)
. Borehole Geophysics (see Note 5)

. Lysimeters (Installation/Data Collection) (see Note 6)
. Soil Borings
. Groundwater Sampling (Well Cluster Sample Collection/Analysis)

(9).

Collection/Analysis) (see Note 9)

Ephemeral Overflow Sampling (Water and Sediment Sample

* Source Characterization cost elements presented in this table were

derived as follows:

borings, etc.)

source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil

specified for each source.
appear in Notes 1 through 9 to this table.

square is specified in Table 2-13.

Unit costs derivations
Number of units for each

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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TABLE 2-23. SUMMARY OF STAGES II,III, AND V SITE CHARACTERIZATION COSTS BY
SOURCE AREA - 300* (Continued)

o o o e e e e e e e e e e e e e m e e e e = e = = e e e = *
Pattway
K o e e o e — —— ———————— o s 7o o e 12 e s e o
Sources Surface Surface Source
Geophysics/ Groundwater Vadose Water/ Total
Soil Gas Zone Sediments Cost**
- (1) $159,100(3) $1,008,00 |(6) $9,%0  |(9) $62,400
(2) $9,200 {(4) $2,800 (7) $683,800
316-1 (5) $7,900 $2,118,900
(8) $135,800
) s25m|(3) s1,08,000 |(6) $9,90  |(9) sez.a0 |
2) $13,000 |(4) $2,800 (7) $797,800
316-2 (5) $7,900 $2,301,100
(8) $135,800
T ) 6,000 |(3) $76,000  [(6) $9,%0  |(9) seza0 |
(2) $3,700 |(4) 2,100 (7) $683,800
316-3 (5) 5,900 $1,728,700
(8) $101,800

Source Characterization Activity Cost Code:

(1). Soil Gas (see Note 1)

(2). Surface Geophysics (see Note 2)

(3). Cluster Wells (Installation/Development/Split Spoon Analysis
(see Note 3)

(4). Aquifer (Slug) Tests (see Note 4)

(5). Borehole Geophysics (see Note 5)

(6). Lysimeters (Installation/Data Collection) (see Note 6)

(7). Soil Borings (see Note 7)

(8). Groundwater Sampling (Well Cluster Sample Collection/Analysis)
(see Note 8)

(9). Ephemeral Overflow Sampling (Water and Sediment Sample
Collection/Analysis) (see Note 9)

* Source Characterization cost elements presented in this table were
derived as follows: source characterization activity unit costs were
multiplied by the number of units (well clusters, survey acreages, soil
borings, etc.) specified for each source. Unit costs derivations
appear in Notes 1 through 9 to this table. Number of units for each
square is specified in Table 2-14.

** Source Total Cost include Work Plan preparation ($8,000) and Remedial
Investigation Report preparation ($32,000) for each source.
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NOTE 1

ESTIMATED SOIL GAS SURVEY COSTS

o Assume 50 ft. centers; 17 samples per acre per day.

o Costs below are per acre, with on-site GC analysis.

Mobilization/Demobilization (pro-rated)

Field Work
10 hours/day @ $250/hr

Direct Expenses 1 day @ $75/day
vehicle, pipes, supplies

Per Diem
2 persons for 1 day @ $75/person/day

Report Preparation

1 Supervisor for 1 day
o Labor
o Expenses

o Field Analysis

Total Soil Gas Surveys
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$ 100

2,500

75

150
N/C

625

$ 3,450 per Acre



NOTE 2

ESTIMATED SURFACE GEOPHYSICS SURVEY COSTS

o Assume 100 ft. centers; 35 acres per day at 10.0 hrs per day

Mobilization/Demobilization
Electromagnetics (all inclusive)
Magnetometer (all inclusive)

Total Surface Geophysics Surveys
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Negligible

$ 100/acre

$ 100/acre

$ 200 per Acre
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ESTIMATED STAGE I1 AND III COSTS PER CLUSTER
FOR SHALLOW MONITORING WELL DRILLING/INSTALLATION/SPLIT SPOON SAMPLING AND ANALYSIS

Drilling/ Avg. S.S.
Individual/ Install. Drilling # Spoons Collection/

Total Well w/Mat'ls Drums @ Subtotal/ Per Deep Analysis Tot.Cost/

Area Footage @ $100/ft. $225/100 ft. Cluster Well Costs* Cluster**

100 B/C 108/206/304 $ 61,800 $ 1,391 $ 63,191 61 $ 6,015 $ 439,256

= 618" (439,000)

100 KE/KW 86/195/304 58,500 1,320 59,820 61 6,015 435,885

= 585! (436,000)

100 D/DR 97/226/354 67,700 1,525 69,225 71 6,015 505,440

= 677! (506,000)

100 H 56/205/354 61,500 1,385 62,885 71 6,015 499,100

= 615" (499,000)

N 100 F 64/209/354 62,700 1,411 64,111 71 6,015 500,326

,.', = 627" (500,000)
o

200 E 354" 35,400 797 36,197 71 6,015 472,412

(472,000)

200 W 272/325/380 97,700 2,250 99,950 76 6,015 566,240

977! (566,000)

300 57/85 14,200 324 14,524 17 6,015 125,929

142" (126,000)

* Assumes collection cost of $150/spoon; 1/2 clusters installed/sampled in Stage II @ $6800/analysis (full suite) +
1/2 installed in Stage III @ $3400/analysis + 15% for Duplicates/Replicates.

** Includes drilling/installation costs, drilling "non-footage" costs, and total split spoon analytical cost. Non-

footage costs are constant for any well, as follows: 1

o Development - 5 hrs x 2 men x $50/hr

o Stick-ups, guard posts S 300

o Clean-up 200

0 Geologist and H&S person - 2 men x 24 hrs/well x $50/hr 2,400

o Surveying - $150/well 150

‘ Per any well $ 3,050

Per cluster $ 9,150



NOTE 4

ESTIMATED STAGE II AND III AQUIFER COST -

Assume costs to conduct and interpret data
Assume only 1/3 or 1/2 of the clusters at a given site would be slug
tested. Wells are sufficiently close that data from that proportion
will be adequately representative for entire site.

4 hrs/test

Labor

2 staff @ 4 hrs/test = 8 hours x $50/hr

$ 400 per well

Data Analysis 4 hrs/well x 50/hr = 200 per well
Miscellaneous expendables and all
equipment inclusive 100 per well

$ 700 per well
or
$2,100 per cluster
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NOTE 5

ESTIMATED DOWNHOLE GEOPHYSICS COST FOR STAGE II AND IR
GROUNDWATER MONITORING WELLS

Assumptions for equipment/operator time, labor, etc., as footnoted below;
footage costs are area-specific. This 1s a per cluster cost, although
downhole geophysics will only be run on deepest well of each cluster.

Total Cost x

Footage of $1/ft + Fixed
Area Deepest Well Cost of $900%*
100 B/C 300 $ 1,200
100 KE/KW 300 $ 1,200
100 D/DR 350 $ 1,250
100 H 350 $ 1,250
100 F 350 $ 1,250
200 E 350 $ 1,250
200 W 380 $ 1,280
300 85 $ 985

* Downhole Geophysics; Shallow (Unconfined) Aquifer

Assume

o S$l/foot for suite of tools applied against depth
of deepest well in cluster in each area.

Equipment & Engineer - $450 per cluster $ 450
H & S person 4 hrs - $50/hr - $200 per cluster 200
Misc. charges per cluster - $250 per cluster 250

$ 900 fixed cost
Prorated Mobilization
Per diem
Computer Logs
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NOTE 6

l ESTIMATED LYSIMETER INSTALLATION COSTS * .
Ar

Unit Cost
of a
ea Footage to Boring $ Drums Fixed** Lysimeter Borehole Lysimeter
Groundwater @ $49/ft. $225/100 feet Costs Cost Geophys .*** Cost each Area
100 B/C 94 $ 4,606 $ 215 $5,000 $ 1,750 $ 994 $12,565
(12,600)
lOO KE/KW 72 3,528 162 5,000 1,750 972 11,412
(11,400)
lOO D/DR 83 4,067 187 5,000 1,750 983 11,987
(12,000)
lOO H 42 2,058 95 5,000 1,750 942 9,845
(9,850)
.OO F 50 2,450 113 5,000 1,750 950 10,263
(10,250)
.00 E 340 16,660 765 5,000 1,750 1,240 25,415
(25,400)
00 W 258 12,642 581 5,000 1,750 1,158 21,131
. (21,150)
300 43 2,107 97 5,000 1,750 943 9,897
(9,900)

* Lysimeter installation costs were derived by modifying the Estimated Soil Boring
Costs to reflect the additional labor of lysimeter installation in the open
borehole and the lysimeter material costs.

** Fixed Costs - Additional Labor (over soil boring cost) for installation
of lysimeters:
3 men x 10 hrs/day x 2 days x $50/hr = $3,000

***x  $900 per hole fixed rate and $1/ft per Borehole Geophysics costing sheet
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ESTIMATED STAGE II AND III SOIL BORING COSTS

Area Footage to Boring $ Drums Fixed* Total Cost No. Split Avg. S.S. Tot .Cost/Boring
Groundwater @ $49/ft. $225/100 ft. Costs per Boring Spoons Analysis Cost w/S.S. Analysis
100 B/C 94 $ 4,606 $ 212 $2,000 $ 6,818 19 $ 5,865 $ 118,235
(6,800)
100 KE/KW 72 3,528 162 2,000 5,690 14 5,865 84,810
(5,700)
100 D/DR 83 4,067 187 2,000 6,254 17 5,865 105,955
(6,250)
100 H 42 2,058 95 2,000 4,153 8 5,865 51,070
(4,150)
100 F 50 2,450 113 2,000 4,563 10 5,865 63,200
(4,550)
200 E 340 16,660 765 2,000 19,425 68 5,865 418,220
(19,400)
200 W 258 12,642 581 2,000 15,223 52 5,865 320,180
(15,200)
300 43 2,107 97 2,000 4,204 9 5,865 56,985
(4,200)

* "Non-footage Costs" (Constant for any Boring ~ Assumed)
o Driller labor for decon, clean-up, etc.

3 hrs x $150/hr =  $450/boring
o Drilling expendables (grout, H&S equipment, etc.) = $200/boring '
o Surveying =  $150/boring

o Geologist and H&S Specialist
2 men x 12 hrs/day x $50/hr

$1,200/boring

Total $2,000/boring



NOTE 8. STAGE II & III
TOTAL COSTS FOR GROUNDWATER SAMPLING LABOR AND ANALYSIS

source stage 2 stage 2 per stage 2 stage 2 | stage 3 stage 3 stage 3 stage 3 total
cluster* gw sample* cluster sampling analysis cost lgw clusters* gw samples* sampling labor analysis cost stage 2 + 3
labor  labor*** (#samples X $7130) | okl (#samples X $3570) costs
cost** ookl | -
I

100 B/C 12 36 3750 $45,000 $256,680 | 20 60 $75,000 $214,200 $590,880
$0 : $0
116-B-1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-B-4 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-C-1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-C-2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
$0 | $0 $0 $0
100 KE/KW 21 63 3750 $78,750 $449,190 | 35 105 $131,250 $374,850 $1,034,040
$0 $0
100-Kw*1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
100-Kw*2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
N 100-KE*1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
,_'__. 100-KE*2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
8 116-K-1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-K-2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-KE-2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
$0 $0
100 D/DR 15 45 3750 $56,250 $320,850 | 25 75 $93,750 $267,750 $738,600
$0 $0
116-DR-1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-DR-2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-DR-1B 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-DR-6 3 9 3750 $11,250 $64,170 I 5 15 $18,750 $53,550 $147,720
116-DR-7 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
$0 $0
100 H 9 27 3750 $33,750 $192,510 | 15 45 $56,250 $160,650 4 $443,160
' $0 $0
116-H-1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-H-2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-H-3 3 9 3750 $11,250 $64,170 I 5 15 $18,750 $53,550 $147,720
. $0 $0
100 F 18 54 3750 $67,500 $385, 020 | 30 90 $112,500 $321,300 $886, 320
$0 $0
116-F-1 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720

116-F-2 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720




NOTE 8. STAGE II & III
TOTAL COSTS FOR GROUNDWATER SAMPLING LABOR AND ANALYSIS (Continued) ‘

source stage 2 stage 2 per stage 2 stage 2 | stage 3 stage 3 stage 3 stage 3 total
cluster* gw sample* cluster sampling analysis cost [gw clusters* gw samples* sampling labor analysis cost stage 2 + 3
labor Jabor*** (#samples X $7130) | ool (#samples X $3570) costs
cost** kkkk I *Akk

116-F-3 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-F-6 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-F-9 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
116-F-10 3 9 3750 $11,250 $64,170 | 5 15 $18,750 $53,550 $147,720
$0 $0
200 EAST 51 51 1650 $84,150 $363,630 | 83 83 $136,950 $296,310 $881,040
$0 $0
Source 1 8 8 1650 $13,200 $57,040 | 13 13 $21,450 $46,410 $138,100
216-8-43 $0 $0 | $0 $0 $0
216-B-44 $0 $0 | $0 $0 $0
N 216-B-45 $0 $0 | $0 $0 $0
¥y 216-B-46 $0 $0 | $0 $0 $0
= 216-B-48 $0 $0 | $0 $0 $0
216-B-49 $0 $0 | $0 $0 $0
216-B-50 $0 $0 | $0 $0 $0
Source 11 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-B-7a&7b $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source 111 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-B-2-2 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source IV 3 3 1650 $4,950 $21,390 | 6 6 $9,900 $21,420 $57,660
216-B-5 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source V 4 4 1650 $6,600 $28,520 | 7 7 $11,550 $24,990 1 $71,660
216-B-10-A ' $0 $0 | $0 $0 $0
216-B-6 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source VI 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-C-1 , $0 $0 | $0 $0 $0
216-C-10 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source VII 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-B-16 $0 $0 | $0 $0 $0

e



NOTE 8. STAGE II & II1
TOTAL COSTS FOR GROUNDWATER SAMPLING LABOR AND ANALYSIS (Continued)

source stage 2 stage 2 per stage 2 stage 2 | stage 3 stage 3 stage 3 stage 3 total
cluster* gw sample* cluster sampling analysis cost lgw clusters* gw samples* sampling labor analysis cost stage 2 + 3
labor  Jabor*** (#samples X $7130) | ookl (#samples X $3570) costs
cost** e I Ak
Source VIII 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-A-40 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source IX 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-A-24 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source X 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-A-9 $0 $0 | $0 $0 : $0
$0 $0 | $0 $0 $0
Source XI 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-A-7 $0 $0 | $0 $0 $0
n $0 $0 | $0 $0 $0
Ky Source XII 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
N 216-A-28 $0 $0 | $0 $0 $0
’ $0 $0 | $0 $0 $0
Source XI11 6 6 1650 $3,900 $42,780 | 10 10 $16,500 $35,700 $104,880
216-A-4 $0 $0 | $0 $0 $0
216-A-5 $0 $0 | $0 $0 $0
216-A-21 $0 $0 | $0 $0 $0
216-A-27 $0 $0 | $0 $0 $0
216-A-36A $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source XIV 3 3 1650 $4,950 $21,390 | 5 5 $8,250 $17,850 $52,440
216-A-6 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
200 WEST 48 141 4950 $237,600 $1,005,330 | 84 252 $415,800 $899, 640 1$2,558,370
' $0 $0 | $0 $0 $0
Source [ 3 9 4950 $14,850 $64,170 | 6 18 $29,700 $64,260 $172,980
216-5-5 $0 $0 | $0 $0 $0
216-5-6 $0 $0 | $0 $0 $0
216-5-17 $0 $0 | $0 $0 $0
216-5-16P $0 $0 | $0 $0 $0
I

216-5-16D $0 $0 $0 $0 $0




NOTE 8. STAGE II & IlI
TOTAL COSTS FOR GROUNDWATER SAMPLING LABOR AND ANALYSIS (Continued)

source stage 2 stage 2 per stage 2 stage 2 | stage 3 stage 3 stage 3 stage 3 total
cluster* gw sample* cluster sampling analysis cost |gw clusters* gw samples* sampling labor analysis cost stage 2 + 3
Tabor labor*** (#samples X $7130) | okl (#samples X $3570) costs
cost** AkKX I xhh%

Source [I 12 4350 $19,800 $85, 560 8 24 $39,600 $85,680 $230,640
216-5-1&2 $0 $0 $0 $0 $0
216-S-7 $0 $0 $0 $0 $0
216-5-3 $0 $0 $0 $0 $0
216-5-9 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Source 111 12 4950 $19,800 $85, 560 8 24 $39,600 $85,680 $230,640
216-5-20 $0 0 $0 $0 0

$0 $0 $0 $0 $0

Source [V ] 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-5-4 $0 $0 $0 $0 $0

Y ase-s-2 $0 $0 $0 $0 $0
o $0 $0 $0 $0 $0
w Source V 9 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-U-11 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Source VI 9 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-U-3 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Source VII 9 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-2-18&2 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Source VIII 9 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-U-18&2 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Source IX 9 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-U-4 $0 $0 $0 $0 $0
216-U-4A $0 $0 $0 $0 $0
216-U-48B $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Source X 9 4950 $14,850 $64,170 5 15 $24,750 $53,550 $157,320
216-2-7 $0 $0 $0 $0 $0
216-2-10 $0 $0 $0 $0 $0|



NOTE 8. STAGE II & 1l
TOTAL COSTS FOR GROUNDWATER SAMPLING LABOR AND ANALYSIS (Continued)

source stage 2 stage 2 per stage 2 stage 2 | stage 3 stage 3 stage 3 stage 3 total
cluster* gw sample* cluster sampling analysis cost lgw clusters* gw samples* sampling labor analysis cost stage 2 + 3
labor Tabor*** {(#samples X $7130) | ekl (#samples X $3570) costs
cost** P | P

Source XI 3 9 4950 $14,850 $64,170 | 5 15 $24,750 $53,550 $157,320
216-T-19 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source XII 3 9 4950 $14,850 $64,170 | 5 15 $24,750 $53,550 $157,320
216-T-7 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source XIII 3 9 4950 $14,850 $64,170 | 5 15 $24,750 $53,550 $157,320
216-7-28 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
Source XIV 3 9 4950 $14,850 $64,170 | 3 18 $29,700 $64,260 $172,980
N 216-T-3 $0 $0 | $0 $0 $0
- $0 $0 | $0 $0 $0
R Source xv 3 9 4950 $14,850 $64,170 | 6 18 $29,700 $64,260 $172,980
216-T-2 $0 $0 | $0 $0 $0
216-T-8 $0 $0 | $0 $0 $0
$0 $0 | $0 $0 $0
300 AREA 11 22 $0 $156,860 | 22 44 $0 $157,080 $313,940
$0 $0 | $0 $0 $0
316-1 4 8 1800 $7.200 $57,040 | 8 16 $14,400 $57,120 $135,760
$0 $0 | $0 $0 $0
316-2 4 8 1800 $7.200 $57,040 | 8 16 $14,400 $57,120 $135,760
$0 $0 | $0 $0 $0
316-3 3 6 1800 $5,400 $42,780 | 6 12 $10,800 $42,840 $101,820

* Numbers of clusters/groundwater samples per source per stage were derived from Table 3-2. '

** See Note B8A.
*** Number of clusters sampled X per cluster sampling cost.
**** See Note 8C.
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B/C
KE/KW
D/DR
H

F

Per well labor/materials cost breakdown, as detailed in Note 8B.

Depth/Cost*

108/$900
86/$900
97/$900
56/$900
64/$900
354/$1650
272/$1650

57/$900

NOTE 8A

ESTIMATED COSTS FOR STAGE V

WELL CLUSTER SAMPLING

Depth/Cost*

206/$1200
195/$1200
226/$1200
205/$1200

209/$1200

325/$1650

85/$900

Depth/Cost*

304/$1650
304/$1650
354/$1650
354/$1650

354/$1650

380/$1650

Per Cluster

Total**

$ 3,750
3,750
3,750
3,750
3,750
1,650
4,950

1,800

This represents the cost to sample any one cluster of wells in the area in
question.
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NOTE 8B

ESTIMATED COSTS FOR STAGE II & III -
WELL CLUSTER SAMPLING (Continued)

1. Average 80' Well

o Install pump/purge/withdraw pump $ 450
3 hrs x 3 men x $50/hr

o Decon and Sample

1 hr x 3 men x $50/hr 150

o Dedicated bailer $200 200
o Equipment rental/expendables 100
Total $ 900

2. Average 150-175' Well

o 5 hrs x 3 men x $50/hr $ 705
o 1 hr x 3 men x $50/hr 150
o $200 200
o Equipment rental/expendables 100

Total $1,200

3. Average 300-330' Well

o 7 hrs x 3 men x $50/hr $ 1,050
o 2 hrs x 3 men x $50/hr 300
o $200 200
o Equipment rental/expendables 100
Total $ 1,650
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NOTE 8C

ESTIMATED LABORATORY ANALYTICAL COSTS FOR SOILS AND WATER

Assume Laboratory Analysis Per Sample; Entire Appendix, 9 suite, Radionuclides,
4 pesticides*

Compound Cost in Soil Cost in Water
Organics
VOX 580 500
Semi VOC 1,020 950
Chlorine 1,000 850
Dioxius
Ferunds
Inorganics 590 440
Pesticides
Organo chlorine 360 300
PCB
Pesticide
Orthophosphate Pesticides 360 300
Radionuclides 2,855 2,855
(complete suite on
the Hanford Reservation) § (6,800) $ 6,200
Subtotal 6,765
Total Analytical Cost per $ 7,820 $ 7,130

Sample for Stage II Analysis*#*

Total Analytical Cost per
Sample for Stage III $ 3,910 $ 3,570
Analysis***

* Note: Herbicides are not included in the Totals for soil and water: Soil cost
275 each species and water cost 200 each species.

*% Assumes 157 increase for duplicates and replicates
*kkk It is assumed that by Stage III, the suite of analytes required can be

reduced based upon evaluation of Stage II findings. A cost reduction of
50% is assumed.

2-127



l NOTE 9
l ESTIMATED "EPHEMERAL OVERFLOWS" SURFACE WATER/SEDIMENT SAMPLES COLLECTION COSTS
l Per Sample Pt. (1 Surface Water + 1 Sediment), Excluding Analysis
l o 2 Men x 6 hrs x $50/hr $ 600

o Expendables 50
I Sample Collection Cost Per Point $ 650

o Analytical Cost (per estimated laboratory
I Analytical costs for Soils and Water Sheet) $14,950

$15,600
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TABLE 2-23.  SUMMARY OF UNCONFINED AQUIFER CHARACTERIZATION COSTS *

*Costs include estimated well installation, development, borehole
geophysics, sampling and ltaboratory analysis. (see Notes A, B,
C and D)
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Assume

NOTE B

ESTIMATED BASALT GROUNDWATER MONITORING WELL

SAMPLING COSTS

Average Well Depth = 700 feet

Install pump/purge/withdraw pump
8 hours x 3 men x $50/hour

Decon and sample
4 hours x 3 men x $50/hour

Dedicated bailer

Equipment rental/expendables
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Total

$1200

600

200

500

$2500/well



NOTE C

ESTIMATED DOWNHOLE GEOPHYSICS COSTS FOR STAGE IV

GROUNDWATER MONITORING WELLS

$1/foot - Average well depth = 700 ft.
Assume 8 hours per hole drop

$700 per suite per well

Engineers and Equipment

H&S - 8 hr - $50/hr

Miscellaneous

ESTIMATED STAGE IV AQUIFER TEST COSTS

Assume costs to conduct and interpret data
48 pump tests

Assume that no discharged well water will be
contained

Labor

2 staff @ 55 hrs/test = 8 hrs X $50/hr

Data Analysis 4 hrs/well X $50/hr

Miscellaneous expendables and all
equipment inclusive
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$ 700

900
400

300

$ 2,300 per well

$ 5,500 per well
200 per well

2,000 per well

$ 5,700 per well



NOTE D
ESTIMATED BASALT GROUNDWATER AND CORE ANALYTICAL LABORATORY COSTS

Assume 4 water samples from the basalts
0 4 water samples @ $7,130 $28,520

Assume a sample every 5 ft. from a 400 ft
length of coring

o 80 samples per well @ $7,820 $625,600

Total Cost per Well $654,120
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develop assumptions on the lateral and vertical migration of the wastes in
order to determine which of the selected remedial alternatives, or

combination of alternatives would be applied: The remedial alternatives and
their associated unit costs are:

Alternative Unit Cost

Cap/Cover Systems $45/Sq Yd of Surface Area
Grouting In-Situ $60/Cu Yd of Contaminated Soil
In-Situ Vitrification $389/Cu Yd of Contaminated Soil
Soil Flushing $35/Cu Yd of Contaminated Soil
Groundwater treatment $47/Cu Yd of Soil Treated
Excavation $365/Cu Yd excavated(1)

(1)$689/Cu Yd if thermal treatment is required prior to disposal.

The Waste Management Operations Report, Vol. 2, was reviewed and
site 216-5-1&2 was selected to develop a representative scenario. Because a
description of the extent of contaminant spread was not available for the
other 80 sites, the information available for site 216-S-1&S was generalized
in an attempt to describe the remaining sites. The application of the
available site 216-S-1&2 information was applied to the remaining sites
using the following assumptions:

o Lateral migration appeared to be mainly caused by the occurrence of

clay Tenses or caliche at depths of 30 to 50 feet under many of the
sites

0 The sites were not lined and the seepage of liquids from the site
into and through the soil column was expected to be similar

0o Except for ponds and reverse wells, it was assumed that disposal

conditions (hydraulic head, geologic substrat, rate of seepage ...)
at each unit type were roughly the same
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o Because records did not indicate that a perched water table was
created beneath a disposal pond or that sites near disposal ponds
were inundated by subsurface lateral flow from ponds, it was
assumed that the seepage from ponds was able to penetrate, dissolve
and pass through discontinuities in the caliche or clay semi-
permeable layers. Some Tateral spread was expected, but, because
additional information was unavailable, the same spread dimension
described at site 216-S-1&2 was used. (Because the pond dimension
are so large, the addition of this spread dimension is
relatively insensitive for an order-of-magnitude analysis).

0 Reverse wells and dry wells are assumed to penetrate through the
caliche Tayer but may lie within or above clay lenses that promote
lateral spread. A clay lens is not expected to reduce vertical
migration as much as a continuous caliche layer will. For this
reason, and because of the large hydraulic pressures expected from
these diagonal types, the lateral extent of contamination was again
expected to be similar to site 216-S-1&2.

The lateral migration of radionuclides at site 216-S-1&2 is about 115
feet on each side (the concentration of radionuclides decreased to < 1074
uCi/gm outside that point) and it appears to be about average. Using the
115 feet as the average extent of lateral migration, we then calculated an
approximate area for cap/cover or volume for excavation as follows:

A= (L + 230 + D)(W + 230 + D) and (1)
V = A x D where

L = Length

W = Width

D = Depth of excavation

and site slopes are assumed to be 1:1. The maximum depth of excavation was
limited to 60 feet to negate the need for shoring.

For the in-situ treatment processes (grout-in-place, in-situ
vitrification and solution mining) the volume of soil treated is given by: -
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Vol = (L + 230) (W + 230)Z (2)

Where Z = the thickness of the soil column to be treated

This volume was adjusted by the soil void fraction for the solution
mining alternative, which was taken as 0.20. For solution mining it was
further assumed that ten volume charges would be required to completely

flush the soil.

Other assumptions used include:

Cap/Cover:

Grout-in-Place:

In-Situ
Vitrification:

Excavation/
Disposal:

An additional 20 feet on each side beyond the
contaminated zone.

The maximum depth was 160 feet or to the ground
water elevation which ever was less. This limit of
160 feet is based on the available data from the
S1&2 site which shows a maxiwum depth of
concentrated contaminants of 150 feet. The
recommended depth for grouting is 10 feet below
this contaminated zone.

The vitrification zone extended from 10 feet above
the waste, (i.e., bottom of crib, pond, etc.) to a
maximum depth of 50 feet.

Available information regarding the chemicals
disposed of in each site was reviewed and only
those sites containing chemical wastes which can be
thermally destroyed were assumed to be treated in
such a manner, otherwise direct disposal following
packaging was assumed.
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Soil Flushing: Soil flushing was assumed to be used only to a
depth of 250 feet or to the depth of the ground
water, whichever was less.

Groundwater
Recovery and

Treatment: Costs associated with recovery and treatment of
contaminated groundwater were estimated from the

soil flushing scenario. Treatment costs were
added.

The "No Action" cost is given whenever the original contaminants may have
already been flushed through the soil. For these sites a cost associated
with fencing the site was identified including a 200 foot buffer around the
estimated laterally contaminated area, and monitoring the site. Monitoring
costs are annual costs incurred during each of the assumed 100 years of
institutional control.

For some of the sites where more than one technology was identified as
being applicable, we have developed cost that reflect this combination of
technologies. An example would be a site where excavation to 60 feet was
identified along with solution mining to 250 feet. Since solution mining
may not be highly efficient, especially for the non-soluble contaminants,
and excavation would not reach the contaminants below 60 feet, we have
calculated the combined cost of excavating to 60 feet followed by solution
mining the from 60 feet to 250 feet below grade.

Using these assumptions a table was developed identifying all of the
costs associated wtih each of the technologies previously identified as

appropriate for each site. Table 2-24 shows these costs and identifies the
range of costs.
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| Hanford Inactive Waste Site Study. Table 2-24
!
| 81 Priority Sites Recommended for Phase 11 Characterization.
i [ CAPPING TECHNIQUE
ARt =
| J=------ Unit Type (feet)---| | Surface FS ENG RA Mon Total |
| Site No. (1) Unit Type (12) Depth Length Width Diameter |Area (sq yd) ($) ($) (s) (%) Cost (%) |
77 LN LR |
1 | 116-8-1 Trench 20 100 10 | 11,511 200,000 77,700 518,000 1,800,000 2,595,700 |
2 | 16-8-4 French Drain 20 4 | 0 0 ] 0 0 0]
3 | 116-c-1 Trench 25 500 50 | ] 0 0 0 0 0|
4 | 116-c-2 crib 20 140 100 | 16,856 300,000 75,850 758,500 1,800,000 2,934,350 |
5 | 16-D-18 Trench 15 100 10 | 11,511 200,000 77,700 518,000 1,800,000 2,595,700 |
6 | 116-DR-1 Trench 20 300 15 | 0 0 0 0 0 0 |
7 | 116-DR-2 Trench 20 150 10 | 0 0 ] 0 0 0|
8 | 116-DR-6 Trench 10 50 10 ] 9,956 100,000 89,600 448,000 1,800,000 2,437,600 |
9 | 116-DR-7 Crib 10 5 5 ] 8,403 100,000 75,625 378,125 1,800,000 2,353,750 |
10 | 116-F-1 Trench 10 3000 40 | 112,633 300,000 506,850 5,068,500 1,800,000 7,675,350 |
1M | 116-F-2 Trench 15 300 50 | 0 0 0 0 0 0 |
12 | 116-F-3 Trench 8 100 20 | 11,922 200,000 80,475 536,500 1,800,000 2,616,975 |
13 | 116-F-6 Trench 10 300 100 | 0 ] ] 0 ] 0}
N 1% | 116-F-9 Trench 10 500 15 ] ] 0 0 0 0 0|
1 15 | 116-F-10 French Drain 10 3| 6,504 100,000 58,535 292,675 1,800,000 2,251,210 |
o 16 | 116-H-1 Trench 15 200 25 | 0 0 0 0 0 0|
© a7 | 116-H-2 Trench 6 275 100 | 22,406 300,000 100,825 1,008,250 1,800,000 3,209,075 |
18 | 116-K-3 French Drain 15 3| 6,504 100,000 58,535 292,675 1,800,000 2,251,210 |
19 | 100 KE*1 Dry Well (11&12) 4 4 4 | 8,342 100,000 75,076 375,380 1,800,000 2,350,456 |
20 | 100 KE*2 French Drain (12) 3 0 0 3 6,504 100,000 58,535 292,675 1,800,000 2,251,210 |
21 | 100 Kw*1 Dry Well (11&12) 4 4 4 ] 8,342 100,000 75,076 375,380 1,800,000 2,350,456 |
22 | 100 Kkw*2 French Drain (12) 3 3| 6,504 100,000 58,535 292,675 1,800,000 2,251,210 |
23 | 116-k-1 Crib 30 400 | 0 0 0 0 0 0|
2 | 116-K-2 Trench 20 4000 50 | 0 0 0 0 0 0]
25 | 116-KE-2 Crib 32 16 16 | 9,088 100,000 81,796 408,980 1,800,000 2,390,776 |
26 | 216-B-43 Crib 15 | |
27 | 216-B-44 Crib (12) 15 | |
28 | 216-B-45 Crib (12) 15 ] ]
29 | 216-B-46 Crib (12) 15 150 300 | 0 0 0 0 0 0|
30 | 216-B-48 Crib (12) 15 | |
31 | 216-B-49 Crib (12) 15 | |
32 | 216-8-50 Crib (12) 15 | |
33 | 216-8-2-2 Ditch 8 2350 15 | 0 0 0 0 0 0|
34 | 216-8-5 Reverse Well 302 0.67 | 0 0 0 0 0 0|
35 | 216-8-6 - Reverse Well 75 0.5 | 6,385 100,000 57,468 287,339 1,800,000 2,244,807 |
36 | 216-B-7 AB crib 14 14 14 [ 0 0 0 0 0 0 |
37 | 216-B-10A Crib 20 14 14 | 8,962 100,000 80,656 403,280 1,800,000 2,383,936 |




Hanford Inactive Waste Site Study. Table 2-24

I
|
| 81 Priority Sites Recommended for Phase 11 Characterization.
| GROUT- IN-PLACE TECHNIQUE |

| |--=----- Unit Type (feet)---| | Surface Grouting FS ENG RA Mon Total |
| Site No. (1) Unit Type (12) Depth Length Width Diameter |Area (sq yd) Depth (yd) ($) (%) ($) (%) Cost ($) |
SRR AR |
1 | 116-8-1 Trench 20 100 10 | 8,800 0 0 ] 0 0 0|
2 | 116-8-4 French Drain 20 4| 4,778 24 100,000 1,357,055 6,785,275 1,800,000 10,042,330 |
3 | 116-c-1 Trench 25 500 50 | 22, ™1 14 300,000 1,700,000 18,623,111 1,800,000 22,423,111 |
4 | 1Meé-c-2 Crib 20 140 100 | 13,567 0 0 0 0 0 0 |
5 | 116-D-1B Trench 15 100 10 | 8,800 0 0 0 0 0 0
6 | 116-DR-1 Trench 20 300 15 | 14,428 19 200,000 1,800,000 16,159,111 1,800,000 19,959,111 |
7 | 116-DR-2 Trench 20 150 10 | 10,133 19 200,000 1,702,400 11,349,333 1,800,000 15,051,733 |
8 | 116-DR-6 Trench 10 50 10 | 7,467 0 0 0 0 0 0 |
9 | 116-DR-7 Crib 10 5 5 | 6,136 0 0 0 0 0 0 |
10 | 116-F-1 Trench 10 3000 40 ] 96,900 4 300,000 1,700,000 25,194,000 1,800,000 28,994,000 |
11 | 116-F-2 Trench 15 300 50 i 16,489 0 0 0 0 0 0 |
12 | 116-F-3 Trench 8 100 20 [ 9,167 0 0 0 0 0 0|
13 | 116-F-6 Trench 10 300 100 | 19,433 12 300,000 1,399,200 13,992,000 1,800,000 17,491,200 |
1% | 116-F-9 Trench 10 500 15 | 19,872 17 200,000 1,800,000 19,872,222 1,800,000 23,672,222 |
N 15 | 116-F-10 French Drain 10 3 4,738 0 0 0 0 0 0 |
' 16 | 116-H-1 Trench 15 200 25 | 12,183 14 200,000 1,535,100 10,234,000 1,800,000 13,769,100 |
w 17 | 116-4-2 Trench 6 275 100 | 18,517 0 0 0 0 0 0|
Y s | 116-8-3 French Drain 15 3| 4,738 ] 0 0 0 0 0|
19 | 100 KE*1 Dry Well (11&12) 4 4 4 | 6,084 0 ] ] 0 0 0|
20 | 100 KE*2 French Drain (12) 3 0 0 3 4,738 ] 0 0 0 0 0|
21 | 100 Kw*1 Dry Well (11812) 4 4 4 | 6,084 0 0 0 0 0 0|
22 | 100 Kw*2 French Drain (12) 3 3 4,738 0 0 0 0 ] 0|
23 | 116-k-1 Crib 30 400 | 34,636 0 0 0 0 0 0|
26 | 16-K-2 Trench 20 4000 50 | 131,600 11 300,000 1,700,000 89,488,000 1,800,000 93,288,000 |
25 | 116-KE-2 Crib 32 16 16 | 6,724 23 100,000 1,828,928 9,144,640 1,800,000 12,873,568 |
26 | 216-B-43 crib 15 |
27 | 216-B-44 Crib (12) 15 |
28 | 216-B-45 Crib (12) 15 |
29 | 216-8-46 Crib (12) 15 150 300 | 22,378 53 300,000 1,700,000 71,608,889 1,800,000 75,408,889 |
30 | 216-8B-48 Crib (12) 15 |
31 | 216-B-49 Crib (12) 15 | |
32 | 216-B-50 crib (12) 15 | |
33 | 216-B-2-2 Ditch 8 2350 15 | 70,233 53 300,000 1,700,000 224,746,667 1,800,000 228,546,667 |
34 | 216-B-5 Reverse Well 302 ’ 0.67 | 4,643 53 100,000 1,900,000 14,858,658 1,800,000 18,658,658 |
35 | 216-B-6 Reverse Well 75 0.5 | 4,636 0 0 0 0 0 0 |
36 | 216-B-7 A&B Crib 14 14 14 | 6,615 53 100,000 1,900,000 21,168,356 1,800,000 24,968,356 |
37 | | 6,615 53 100,000 1,900,000 21,168,356 1,800,000 24,968,356 |

216-B-10A Crib 20 14 14




Hanford Inactive Waste Site Study. Table 2-24

I
I
| 81 Priority Sites Recommended for Phase [l Characterization.
| | VITRIFICATION TECHNIQUE

] j------- Unit Type (feet)---| | Vitrif. Fs ENG RA Mon Total
| site No. (1) Unit Type (12) Depth Length Width Diameter |Depth (yd) ($) ($) (s) ($) Cost ($) |
77 [ 7m s |
1 | 116-B-1 Trench 20 100 10 | 0 0 0 0 0 0|
2 | 116-B-4 French Drain 20 4 | 13 100,000 1,900,000 24,783,773 1,800,000 28,583,773 |
3 | 116-c-1 Trench 25 500 50 I 9 300,000 1,700,000 76,566,726 1,800,000 80,366,726 |
4 | 116-c-2 Crib 20 140 100 | 0 0 0 0 0 0]
5 | 116-p-18 Trench 15 100 10 | 0 0 0 0 0 0 |
6 | 116-DR-1 Trench 20 300 15 | 0 0 0 0 0 0|
7 | 116-DR-2 Trench 20 150 10 | 0 0 0 0 0 0|
8 | 116-DR-6 Trench 10 50 10 | 0 0 0 0 0 0|
9 | 116-DR-7 crib 10 5 5 | 0 0 0 0 0 0|
10 | 116-F-1 Trench 10 3000 40 I 0 0 0 0 0 0|
11 | 116-F-2 Trench 15 300 50 | 10 300,000 1,700,000 64,141,778 1,800,000 67,941,778 |
12 | 116-F-3 Trench 8 100 20 | 0 0 0 0 0 0
13 | 116-F-6 Trench 10 300 100 I 12 300,000 1,700,000 90,714,800 1,800,000 94,514,800 |
14 | 116-F-9 Trench 10 500 15 | 0 0 0 0 0 0|
N 15 | 16-F-10 French Drain 10 3| 0 0 0 0 0 0|
Jd 16 | 116-H-1 Trench 15 200 25 | 12 200,000 1,800,000 58,451,572 1,800,000 62,251,572 |
8 17 | 1642 Trench 6 275 100 | 0 0 0 0 0 0|
18 | 116-H-3 French Drain 15 3| 0 0 0 0 0 0|
19 | 100 KE*1 Dry Well (11&12) 4 4 4 | 0 0 0 0 0 0|
20 | 100 KE*2 French Drain (12) 3 0 0 3| 0 0 0 0 0 0|
21 | 100 kw*1 Dry Well (11&12) 4 4 4 i 0 0 0 0 0 0|
22 | 100 Kkw*2 French Drain (12) 3 3| 0 0 0 0 0 0|
23 | 116-K-1 Crib 30 400 | 10 300,000 1,700,000 134,734,270 1,800,000 138,534,270 |
2 | 16-k-2 Trench 20 4000 50 | 0 0 0 0 0 0|
25 | 116-Ke-2 Crib 32 16 16 | 9 100,000 1,900,000 24,412,603 1,800,000 28,212,603 |
26 | 216-8-43 Crib 15 | |
27 | 216-B-44 crib (12) 15 | |
28 | 216-B-45 crib (12) 15 | |
29 | 216-B-46 crib (12) 15 150 300 ] 15 300,000 1,700,000 130,574,333 1,800,000 134,374,333 |
30 | 216-B-48 Crib (12) 15 | ]
31 | 216-B-49 Crib (12) 15 | |
32 | 216-8B-50 Crib (12) 15 | |
33 | 216-8-2-2 Ditch 8 2350 15 | 0 0 0 0 0 0|
34 | 216-B-5 Reverse Well 302 0.67 | 0 0 0 0 0 0|
35 | 216-8-6 - Reverse Well 75 0.5 | 0 0 0 0 0 0|
36 | 216-B-7 A&B crib 14 14 14 | 0 0 0 0 0 0|
37 | 216-8-10A Crib 20 14 14 | 13 100,000 1,900,000 34,310,376 1,800,000 38,110,376 |




| Hanford Inact Table 2-24
I
| 81 Prior
| EXCAVATION and DISPOSAL TECHNIQUES
R e Excavation & Disposal ------- Total Cost ------------- Excavation & Incineration Total Cost ~------------
| | Excavation FS ENG RA (E/D only) F$ ENG RA (E/D + INCIN) Mon
| Site No. (1) |volume (cu yd) (%) (¢ () (%) s ($) (s) €] (%)
|meenoeeanee = SlIInoiloinoininiosne |
1 | 116-8-1 | 0 0 ] ] 0 0 0 0 0 0|
2 | 1M6-8-4 | 161,296 100,000 1,900,000 58,873,167 62,573,167 0 0 0 0 1,800,000 |
3 | 116-Cc-1 | 392,554 300,000 1,700,000 143,282,115 146,782,115 0 0 0 0 1,800,000 |
4 | 116-C-2 | 243,572 300,000 1,700,000 88,903,739 92,403,739 300,000 1,700,000 167,821,031 171,621,031 1,800,000 |
5 | 16-D-18B | 275,556 200,000 1,800,000 100,577,778 104,177,778 0 0 0 6 1,800,000 |
6 | 116-DR-1 | 0 0 0 0 0 0 0 0 0 0|
7 | 116-DR-2 | 0 0 0 0 0 0 0 0 0 0|
8 | 116-DR-6 | 241,111 100,000 1,900, 000 88,005,556 91,705,556 0 0 0 0 1,800,000 |
9 | 16-DR-7 | 206,722 100,000 1,900,000 75,453,611 79,153,611 0 0 0 0 1,800,000 |
10 | 116-F-1 | 0 0 0 0 0 0 0 0 0 0|
1M | 116-F-2 | 0 0 0 0 0 0 0 0 0 0|
12 | 116-F-3 | ] 0 0 ] o ] 0 0 0 0|
13 | 116-F-6 | 533,333 300,000 1,700,000 194,666,667 198, 166,667 ] ] 0 0 1,800,000 |
1% | 116-F-9 [ 0 0 0 0 0 0 0 0 0 0]
Y15 | 116-F-10 | 160,237 100,000 1,900,000 58,486,481 62,186,481 0 0 0 0 1,800,000 |
516 | 116-H-1 I 0 0 0 0 0 0 0 0 0 0|
o7 | 16-k-2 I 0 0 0 0 0 0 0 0 0 0|
18 | 116-H-3 | 160,237 100,000 1,900,000 58,486,481 62,186,481 0 0 ] 0 1,800,000 |
19 | 100 KE*1 | 205,369 100,000 1,900,000 74,959,644 78,659,644 0 0 0 0 1,800,000 }
20 | 100 KE*2 | 160,237 100,000 1,900,000 58,486,481 62,186,481 0 0 0 0 1,800,000 |
21 | 100 Kw*1 | 205,369 100,000 1,900,000 74,959,644 78,659,644 0 0 0 0 1,800,000 |
22 | 100 Kw*2 | 160,237 100,000 1,900,000 58,486,481 62,186,481 ] 0 0 0 1,800,000 |
23 | 116-K-1 | ] ] 0 ] 0 0 ] 0 ] 0|
26 | 116-K-2 | 3,344,444 300,000 1,700,000 1,220,722,222 1,224,222,222 0 0 0 0 1,800,000 |
25 | 16-KE-2 | 221,902 100,000 1,900,000 80,994,311 84,694,311 0 0 ] 0 1,800,000 |
26 | 216-B-43 | |
27 | 216-B-44 | [
28 | 216-B-45 |
29 | 216-8B-46 | 600,000 300,000 1,700,000 219,000,000 222,500,000 300,000 1,700,000 413,400,000 417,200,000 1,800,000 |
30 | 216-B-48 |
31 | 216-B-49 | |
32 | 216-B-50 | |
33 | 216-B-2-2 | 0 0 0 0 0 0 0 0 0 0]
34 | 216-8-5 | 0 0 0 0 0 0 0 0 0 0|
35 | 216-B-6 [ 0 0 0 0 0 0 0 0 0 0|
36 | 216-B-7 A&B | 219,102 100,000 1,900,000 79,972,311 83,672,311 100,000 1,900,000 150,961,431 154,761,431 1,800,000 |
37 | 216-B-10A | 0 0 0 0 0 0 0 0 0 0 |



Hanford Inactive Waste Site Study. Table 2-24

I
l
| 81 Priority Sites Recommended for Phase 1l Characterization.
| Soil Flushing

R R et (of entire soil column) Total Cost ---------- (with excavating) Total Cost  ~-=---=-=-----

[ | Water Vol | Fs ENG RA (SF only) | FS ENG RA (SF + E/D) |  Mon |

| Site No. (1) | (cu yd) | (%) (%) ($) (%) | (% (%) (%) ¢)) | (%) |
[rooseoneaneas [orenneeaneaes | mramr s e |oeeeeeeees |

1 | 116-8-1 | 120,267 | 200,000 847,880 5,652,533 8,500,413 | 0 0 0 0} 1,800,000 |
2 | 16-B-4 ] 0| 0 0 0 0§ 0 0 0 0| 0|
3 | 116-c | 310,385 | 300,000 1,458,810 14,588,104 18,146,914 | 0 0 0 0 | 1,800,000 |
4 | 16-C-2 ] 0| 0 0 0 0| 0 0 0 0| 0|
5 | 116-D-1B | 0| 0 0 0 0| 0 0 0 0| 0|
6 | 116-DR-1 | 269,319 | 200,000 1,800,000 12,657,970 16,457,970 | 0 0 0 0 | 1,800,000 |
7 | 116-DR-2 | 189,156 | 200,000 1,333,547 8,890,311 12,223,858 | 0 0 0 0 | 1,800,000 |
8 | 116-DR-6 | 0| 0 0 0 0| 0 0 0 0| 0|
9 | 116-DR-7 ) 0| 0 0 0 0| 0 0 0 c | 0|
10 | 116-F-1 | 419,900 | 300,000 1,700,000 19,735,300 23,535,300 | 0 0 0 0| 1,800,000 |
1M | 116-F-2 | 192,370 | 300,000 904,141 9,041,407 12,045,548 | 0 0 0 0| 1,800,000 |
12 | 116-F-3 | 0| 0 0 0 0| 0 0 0 0| 0|
13 | 116-F-6 | 0| 0 0 0 o | 0 0 0 0 | 0 |
% | 116-F-9 | 331,204 | 200,000 1,800,000 15,566,574 19,366,574 | 0 0 0 0 | 1,800,000 |
15 | 116-F-10 | 0| 0 0 0 0| 0 0 0 0| 0|
T’ 16 | 116-H-1 | 170,567 | 200,000 1,202,495 8,016,633 11,219,128 | 0 0 0 0| 1,800,000 |
:: 17 | 116-H-2 | 259,233 | 300,000 1,218,397 12,183,967 15,502,363 | 0 0 0 0| 1,800,000 |
N 18 | 116-0-3 | 0| 0 0 0 0| 0 0 0 0| 0|
19 | 100 KE*1 | 0] 0 0 0 0| 0 0 0 0| 0|
20 | 100 KE*2 | 0| 0 0 0 0] 0 0 ] 0| 0 |
21 | 100 Kw*1 | 0| 0 0 0 0] 0 0 0 0| 0|
22 | 100 Kw*2 | 0| 0 0 0 0 | 1] 0 0 0| 0|
23 | 116-k-1 | 577,268 | 300,000 1,700,000 27,131,580 30,931,580 | 0 0 0 0 | 1,800,000 |
26 | 116-K-2 | 1,491,467 | 300,000 1,700,000 70,098,933 73,898,933 | 0 0 0 0| 1,800,000 |
25 | 116-KE-2 | 0| 0 0 0 0| 0 0 0 0| 0|
26 | 216-B-43 | i | | ]
27 | 216-B-44 | | | | |
28 | 216-B-45 | | | | |
29 | 216-B-46 | 1,633,578 | 300,000 1,700,000 76,778,156 80,578,156 | 300,000 1,700,000 1,918,462,200 1,922,262,200 | 1,800,000 |
30 | 216-B-48 | | | ] |
31 | 216-B-49 | | ] | |
32 | 216-B-50 | | | | |
33 | 216-B-2-2 ] 5,969,833 | 300,000 1,700,000 280,582,167 284,382,167 | 0 0 -0 0 | 1,800,000 |
34 | 216-B-5 | 484,454 | 100,000 1,900,000 22,769,345 26,569,345 | 0 0 0 0 | 1,800,000 |
35 | 216-B-6 i 0| 0 0 0 0| 0 0 0 0 | 0 |
36 | 216-B-7 A&8 | 531,414 | 100,000 1,900,000 24,976,455 28,776,455 | 100,000 1,900,000 657,434,183 661,234,183 | 1,800,000 |
37 | 216-B-10A | 0| 0 0 0 0| 0 0 0 0| 0 |
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Hanford Inact

i

81 Priori

116-DR-1
116-DR-2
116-DR-6
116-DR-7
116-F-1
116-F-2
116-F-3
116-F-6
116-F-9
116-F-10
116-H-1
116-H-2
116-H-3
100 KE*1
100 KE*2
100 Kw*1
100 KW*2
116-K-1
116-K-2
116-KE-2
216-B-43
216-B-44
216-B-45
216-8-46
216-8-48
216-8-49
216-8-50
216-8-2-2
216-8-5
216-B-6
216-B-7 A&B
216-B-10A

OO 00O OO0OO0CO0OO0ODO0ODOO0CO0OO0LODOLODOOOOOO O OO

300, 000

O C oo o

(with vitrification)

ENG
(3)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
1,700,000

o oo oo

RA
($)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1,730,294,533

o O o0 oo

Total Cost
(SF + VITRIF)

1,733,794,533

o 0 o0 oo

No Action

Table 2-24
Mon |Perimeter
($) | (yd)
I
1,800,000 | 433
04 287
1,800,000 | 727
0| 520
0| 433
1,800,000 | 570
1,800,000 | 467
0 | 400
0| 367
1,800,000 | 2,387
1,800,000 | 593
0| 440
0| 627
1,800,000 | 703
0| 286
1,800,000 | 510
1,800,000 | 610
0| 286
0| 365
0| 286
0| 365
0] 286
1,800,000 | 702
1,800,000 | 3,060
0| 381
|
I
|
1,800,000 | 660
I
I
I
1,800,000 | 1,937
1,800,000 | 283
0 | 283
1,800,000 | 379
0 | 379

100,000
100, 000
100, 000
100, 000
100, 000
100,000
100, 000
100, 000
100, 000
100,000
100,000
100,000
100,000
100, 000
100,000
100, 000
100, 000
100, 000
100,000
100,000
100,000
100, 000
100,000
100, 000
100,000

100,000

100, 000
100, 000
100,000
100, 000
100, 000

16,005
104,178
25,899
19,206
27,3564
30,701
12,479
22,262
26,627
12,479
15,947
12,479
15,947
12,479
30,626
133,569
16,645

28,809

84,536
12,372
12,365
16,529
16,529

6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000, 000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000

6,000,000

6,000, 000
6,000,000
6,000,000
6,000,000
6,000,000

Total

6,118,915
6,112,525
6,131,719
6,122,698
6,118,915
6,124,881
6,120,370
6,117,460
6,116,005
6,204,178
6,125,899
6,119,206
6,127,354
6,130,701
6,112,479
6,122,262
6,126,627
6,112,479
6,115,947
6,112,479
6,115,947
6,112,479
6,130,626
6,233,569
6,116,645

6,128,809

6,184,536
6,112,372
6,112,365
6,116,529
6,116,529
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Hanford Inactive Waste Site Study. (continued) Table 2-24

81 Priority Sites Recommended for Phase Il Characterization.

|
I
|
I CAPPING TECHNIQUE

I
I

| | ERREERE Unit Type (feet)---| | Surface FS ENG RA Mon Total I
| Site No. (1) Unit Type (12) Depth Length Width Diameter Vol. Disp.  |Area (sq yd) ($) (s ) (%) Cost ($) |
St Joeeeeme e |
38 | 216-B-16 Crib (12) 12 80 80 5,600,000 | 0 0 0 0 0 0|
39 | 216-c-1 crib 13 27 12 23,400,000 | 0 0 0 0 0 0 |
40 | 216-c-10 Crib 7 32 5 897,000 | 9,228 100,000 83,050 415,250 1,800,000 2,398,300 |
41 | 216-A-9 Crib (12) 12 420 20 981,000,000 | 0 0 0 0 0 0|
42 | 216-A-40 Trench 16 400 20 946,000 | 21,589 200,000 145,725 971,500 1,800,000 3,117,225 |
43 | 216-A-4 Crib (11&12) 25 20 20 6,210,000 | 0 0 0 0 0 0]
4 | 216-A-5 crib (12) 32 35 35 1,630,000,000 | 10,336 200,000 69,769 465,125 1,800,000 2,534,89% |
45 | 216-A-6 Crib (12) 19 100 100 3,400,000,000 | 0 0 0 0 0 0|
46 | 216-A-7 Crib (12) 15 10 10 326,000 | 8,711 100,000 78,400 392,000 1,800,000 2,370,400 |
47 | 216-A-21 Crib (11&12) 19 60 16 77,800,000 | 0 0 0 0 0 0|}
48 | 216-A-24 Crib (12) 15 1400 20 820,000,000 | 0 0 0 0 0 0|
49 | 216-A-27 Crib (11&12) 14 200 10 23,100,000 | 1] 0 0 0 1] 0|
50 | 216-A-28 French Drain 1 20 30,000 | 7,339 200,000 49,539 330,260 1,800,000 2,379,799 |
51 | 216-A-36A Crib 22 100 1" 1,070,000 | 0 0 0 0 0 0]
N 52 | 216-S-5 Crib 15 210 210 4,100,000,000 | 0 0 0 0 0 0|
b 53 | 216-5-6 crib 15 210 210 4,470,000,000 | 0 0 0 0 0 0 |
R 54 | 216-s-160 Ditch 3 3000 4 400,000,000 | 99,553 300,000 447,990 4,479,900 1,800,000 7,027,890 |
55 | 216-s-16p Pond 3 1250 40,700,000,000 | 201,620 300,000 907,292 9,072,920 1,800,000 12,080,212 |
56 | 216-s-17 Pond 10 958 958 6,430,000,000 | 0 0 0 0 0 0 |
57 | 216-u-11 Ditch 7 4510 10 | 148,711 300,000 669,200 6,692,000 1,800,000 9,461,200 |
58 | 216-5-1&2 crib 35 90 40 160,000,000 | (] 0 0 0 ] 0}
59 | 216-s-3 French Drain 6 100 10 4,200,000 | 0 0 0 0 0 0|
60 | 216-S-4 French Drain 20 2.5 1,000,000 | 6,480 100,000 58,321 291,604 1,800,000 2,249,924 |
61 | 216-s-7 Crib 22 100 50 390,000,000 | 0 0 0 0 0 0 |
62 | 216-5-9 Crib 30 300 30 50,300,000 | 0 0 0 0 0 0|
63 | 216-s-20 Crib 30 90 40 135,000,000 | 0 0 0 0 0 0|
64 | 216-s-21 Crib 21 50 50 87,100,000 | 0 0 0 0 0 0|
65 | 216-U-18&2 Crib 24 78 28 15,900,000 | 11,523 200,000 77,778 518,520 1,800,000 2,596,298 |

66 | 216-u-3 French Drain 12 6 791,000 | 6,648 100,000 59,828 299,142 1,800,000 2,258,971
67 | 216-u-4 Reverse Well (11&12) 75 0.5 300,000 | 0 0 0 0 0 0|
68 | 216-U-4A French Drain (11&12) 10 4.3 545,000 | 6,566 100,000 59,094 295,469 1,800,000 2,254,562 |
69 | 216-U-48B French Drain (11&12) 10 4.3 33,000 | 6,566 100,000 59,094 295,469 1,800,000 2,254,562 |
70 | 216-2-1&2 Crib 21 30 30 38,900,000 | 0 0 0 0 0 0|
7t | 216-2-7 - Crib 5 210 44 79,900,000 | 0 0 0 0 0 0|

72 | 216-2-10 Reverse Well 150 0.5 1,000,000 | 6,385 100,000 57,468 287,339 1,800,000 2,244,807

73 | 216-T-2 Reverse Well 75 0.5 6,000,000 | 6,385 100,000 57,468 287,339 1,800,000 2,244,807
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n
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Hanford Inactive Waste Site Study. (continued)

Table 2-24

81 Priority Sites Recommended for Phase Il Characterization.

GROUT - IN-PLACE TECHNIQUE

216-8-16
216-C-1
216-C-10
216-A-9
216-A-40
216-A-4
216-A-5
216-A-6
216-A-7
216-A-21
216-A-24
216-A-27
216-A-28
216-A-36A
216-5-5
216-5-6
216-5-16D
216-s-16P
216-5-17
216-U-11
216-5-182
216-5-3
216-5-4
216-s-7
216-5-9
216-5-20
216-5-21
216-U-18&2
216-U-3
216-U-4
216-U-4A
216-U-4B
216-2-182
216-2-7 -
216-2-10
216-1-2

Crib (12)
Crib
Crib

Crib (12)

Trench
Crib (11&12)

Crib (12)

Crib (12)

Crib (12)

Crib (11&12)
Crib (12)
Crib (11812)
French Drain

Crib
Crib
Crib

Ditch
Pond
Pond

Ditch
Crib

French Drain

French Drain
Crib
Crib
Crib
Crib
Crib

French Drain

Reverse Well (11812)
French Drain (11&12)
French Drain (11&12)
Crib
Crib
Reverse Well
Reverse Well

Unit Type (feet)---|

Depth Length

12 80 80

13 27 12

7 32 5

12 420 20

16 400 20

25 20 20

32 35 35

19 100 100

15 10 10

19 60 16

15 1400 20

14 200 10

1 20
22 100 1"

15 210 210

15 210 210

3 3000 4

3 1250
10 958 958

7 4510 10

35 90 40

6 100 10

20 2.5
22 100 S0

30 300 30

30 90 40

21 50 50

24 78 28

12 6
4] 0.5
10 4.3
10 4.3
21 30 30

5 210 44
150 0.5
75 0.5

Surface

6,910
6,841
18,056
17,500
6,944
7,803
12,100
6,400
7,927
45,278
11,467
5,454
8,837
21,511
21,511
83,980
191,148
156,816
126,400
9,600
8,800
4,77
10,267
15,311
9,600
8,711
8,829
4,860
4,636
4,791
4,791
7,511
13,396
4,636
4,636

Grouting

Width Diameter |Area (sq yd) Depth (yd)

100, 000
100,000
200,000
0
100, 000
200, 000
200,000
0
0
300,000
0
0
0
300,000
300,000
0
0
300,000
0
200,000
200, 000
0
200,000
200,000
200,000
200,000
0
0
100, 000
100, 000
100, 000
100,000
200,000
0
0

1,900,000
1,900,000
1,800,000
0
1,900,000
1,800,000
1,800,000
0
0
1,700,000
0
0
0
1,700,000
1,700,000
0
0
1,700,000
0
1,800,000
1,800,000
0
1,800,000
1,800,000
1,800,000
1,800,000
0
0
1,900,000
1,900,000
1,900,000
1,900,000
1,800,000
0
0

22,113,422
21,891,556
57,777,778
0
22,222,222
24,968,889
38,720,000
0

0
144,888,889
0

0

0
68,835,556
68,835,556
0

0
501,811,200
0
30,720,000
28,160,000
0
32,853,333
48,995,556
30,720,000
27,875,556
0

0
14,836,765
15,329,992
15,329,992
24,035,556
42,865,778
0

0

1,800,000
1,800,000
1,800,000
0
1,800,000
1,800,000
1,800,000
0
0
1,800,000
0
0
0
1,800, 000
1,800,000
0
0
1,800,000
0
1,800, 000
1,800, 000
0
1,800, 000
1,800, 000
1,800,000
1,800, 000
0
0
1,800, 000
1,800,000
1,800, 000
1,800, 000
1,800,000
0
0

Total

25,913,422
25,691,556
61,577,778
0
26,022,222
28,768,889
42,520,000
0

0
148,688,889
0

0

0
72,635,556
72,635,556
0

0
505,611,200
0
34,520,000
31,960,000
0
36,653,333
52,795,556
34,520,000
31,675,556
0

0

18,636, 765
19,129,992
19,129,992
27,835,556
46,665,778
0

0
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40
41

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

65

67

69

70

71
72

Hanford Inactive Waste Site Study.

81 Priority Sites Recommended for Phase Il Characterization.

(continued)

Table 2-24

VITRIFICATION TECHNIQUE

216-B-16
216-C-1
216-C-10
216-A-9
216-A-40
216-A-4
216-A-5
216-A-6
216-A-7
216-A-21
216-A-24
216-A-27
216-A-28
216-A-36A
216-S-5
216-5-6
216-5-16D
216-5-16P
216-5-17
216-u-11
216-5-18&2
216-5-3
216-s5-4
216-s-7
216-S-9
216-5-20
216-s-21
216-U-1&2
216-U-3
216-U-4
216-U-4A
216-U-4B
216-2-182
216-2-7
216-2-10
216-7-2

Crib (12)
Crib
Crib

Crib (12)

Trench
Crib (11&12)

Crib (12)

Crib (12)

Crib (12)

Crib (11812)
Crib (12)
Crib (11&12)
French Drain

Crib
Crib
Crib

Ditch
Pond
Pond

Ditch
Crib

French Drain

French Drain
Crib
Crib
Crib
Crib
Crib

French Drain

Reverse Well (11&12)
French Drain (11&12)
French Drain (11&12)
Crib
Crib
Reverse Well
Reverse Well

150
75

Length

420
400
20
35
100
10
60
1400
200

100
210
210
3000

958
4510
90
100

100
300
90
50
78

30
210

Unit Type (feet)---

100
10
16
20
10

1
210
210

958
10
40
10

50
30
40
50
28

30
b4

20

2.5

I

|

I

I

|

|

I

I

|

[

|

I

I

!

|

I

|
1250 |
I

I

|

I

I

[

I

|

[

I

I
0.5 |
4.3 |
4.3 |
I

I

I

0.5

|| vitrif.
Width Diameter |[Depth (yd)

-
O N OO OO0 o0 o o

-
(V]

13

100,000
100, 000
0
0
100, 000
0
0
0
100, 000
0
200,000
0
200,000

o O O © o o

200, 000
200,000

0
200, 000
200,000
200,000
200, 000

O © ©o o o

100, 000
200,000
0
0

1,900,000
1,900,000
0
0
1,900, 000
0
0
0
1,900,000
0
1,800,000
0
1,800, 000

O O 0O O oo

1,800,000
1,800,000

0
1,800,000
1,800,000
1,800,000
1,800,000

o O ©o O o

1,900,000
1,800,000
0
0

42,114,552
44,353,204
0
0
30,615,741
0
0
0
42,140,802
0
68,394,844
0
43,541,202

[== 2 B = I = B = B - ]

31,120,000
57,053,333

0
50,587,289
77,428,289
37,344,000
44,052,089

L= B = T oo B e B = ]

37,983,689
86,847,852
0
0

1,800,000
1,800,000
0
0
1,800, 000
0
0
0
1,800, 000
0
1,800, 000
0
1,800,000

o O 0O o o o

1,800,000
1,800,000

0
1,800,000
1,800,000
1,800,000
1,800,000

o O ©C o o

1,800,000
1,800,000
0
0

Total
Cost (%)

45,914,552
48,153,204
0
0
34,615,741

45,940,802

[=3

72,194,844
0
47,341,202

o 0 O 0 o o

34,920,000
60,853,333

0
54,387,289
81,228,289
41,144,000
47,852,089

o O o ©o o

41,783,689
90,647,852



Hanford Inactive Waste Site Study. (continued) Table 2-24

81 Priority Sites Recommended for Phase Il Characterization.
EXCAVATION and DISPOSAL TECHNIQUES

R L L LR T Excavation & Disposal ------- Total Cost -- Excavation & Incineration Total Cost ~------------

| | Excavation FS ENG RA (E/D only) FS ENG RA (E/D + INCIN) Mon |

| Site No. (1) Unit Type|Volume (cu yd) ($) () %) () () () (%) ($) (%) |
oo L |

38 | 216-8-16 Crib (12)] 320,889 200,000 1,800,000 117,124,444 120,924,444 200,000 1,800,000 221,092,444 224,892,444 1,800,000 |
39 | 216-c-t Crib | 0 0 0 0 0 0 0 ] ] 0|
40 | 216-Cc-10 Crib | 225,022 100,000 1,900,000 82,133,111 85,933,111 100,000 1,900,000 155,040,311 158,840,311 1,800,000 |
41 | 216-A-9 crib (12)| 0 0 0 0 0 0 0 0 0 0 |
42 | 216-A-40 Trench | 0 0 0 0 0 0 0 0 0 0 |
43 | 216-A-4 Crib (11&] 227,556 100,000 1,900,000 83,057,778 86,857,778 0 0 0 0 1,800,000 |
44 | 216-A-5 Crib (12)| 0 0 0 0 0 0 0 0 0 0 |
45 | 216-A-6 Crib (12)] 0 0 0 0 0 0 0 0 0 0|
46 | 216-A-7 Crib (12)} 213,556 100,000 1,900,000 77,947,778 81,747,778 100,000 1,900,000 147,139,778 150,939,778 1,800,000 |
47 | 216-A-21 Crib (11&} 252,800 100,000 1,900,000 92,272,000 96,072,000 100,000 1,900,000 174,179,200 177,979,200 1,800,000 |
48 | 216-A-24 Crib (12)| 0 0 0 0 0 0 0 0 0 0|
49 | 216-A-27 Crib (11&| 344,444 200,000 1,800,000 125,722,222 129,522,222 200,000 1,800,000 237,322,222 241,122,222 1,800,000 |
50 | 216-A-28 French Dr| 178,722 200,000 1,800,000 65,233,426 69,033,426 0 0 0 0 1,800,000 |
N 51 | 216-A-36A Crib | 276,444 200,000 1,800,000 100,902,222 104,702,222 0 0 0 0 1,800,000 |
._l_‘ 52 | 216-S-5 crib | 578,000 300,000 1,700,000 210,970,000 214,770,000 0 0 0 0 1,800,000 |
5 53 | 216-s-6 crib | 578,000 300,000 1,700,000 210,970,000 214,770,000 0 0 0 0 1,800,000 |
54 | 216-5-16D Ditch | 0 0 0 0 0 0 0 0 0 0|
55 | 216-s-16p Pond | 4,193,154 300,000 1,700,000 1,530,501,038 1,534,301,038 0 0 0 0 1,800,000 |
56 | 216-s-17 Pond | 3,516,809 300,000 1,700,000 1,283,635,244 1,287,435,244 0 0 0 0 1,800,000 |
57 | 216-u-1n Ditch | 3,313,556 300,000 1,700,000 1,209,447,778 1,213,247,778 0 0 0 0 1,800,000 |
58 | 216-s-1&2 Crib | 0 0 0 0 0 1] ] 0 0 o |
59 | 216-s-3 French Dr| 275,556 200,000 1,800,000 100,577,778 104,377,778 200,000 1,800,000 189,857,778 193,657,778 1,800,000 |
60 | 216-S-4 French Dr| 0 0 0 0 ] ] 0 0 0 0|
61 | 216-s-7 Crib | 0 0 0 0 0 0 0 ] 0 0|
62 | 216-s-9 Crib | 0 ] 0 (] 0 0 ] 0 0 0|
63 | 216-s-20 Crib | 0 0 0 0 0 0 0 0 Y 0 |
66 | 216-5-21 Crib | 0 0 0 0 0 ] 0 0 0 0]
65 | 216-u-182 crib | 0 0 0 0 0 0 0 0 0 0|
66 | 216-u-3 French Dr| 0 0 0 0 0 0 0 0 0 0 |
67 | 216-U-4 Reverse W| ] 0 0 (1] 0 0 0 0 0 0|
68 | 216-U-4A French Dr| 0 0 0 0 0 0 0 0 0 0 |
69 | 216-u-48 French Dr| 0 0 0 0 0 0 0 0 0 0|
70 | 216-2-182 crib | 242,000 100,000 1,900,000 88,330,000 92,130,000 0 0 0 0 1,800,000 |
| 216-2-7 . Crib | 389,867 200,000 1,800,000 142,301,333 146,101,333 0 0 0 0 1,800,000 |
72 | 216-z-10 Reverse W| ] 0 0 0 ] 0 0 0 Y 0 |
73| 216-1-2 Reverse W| (] 0 0 0 0 0 0 0 0 0|



Hanford Inactive Waste Site Study. (continued) Table 2-24
81 Priority Sites Recommended for Phase Il Characterization.

SOIL FLUSHING TECHNIQUES

frmmrmm e (of entire soil column) Total Cost ---------- (With excavation) Total Cost  -------------

[ | water vol | Fs ENG RA (SF only) | Fs ENG RA (SF + E/D) |  Mon

| Site No. (1) | (cu yd) | <» () () (€3 | (s) %) ($) | (%)
|-ooeeeeeeeees [oemeeeeeenee |-ommree e R RSRERERRS |-oeeeeee |
38 | 216-B-16 | 1,203,030 | 200,000 1,800,000 56,542,393 60,342,393 | 0 0 0 0 | 1,800,000 |
39 | 216-c-1 | 649,582 | 100,000 1,900,000 30,530,344 34,330,344 | 0 0 0 0 | 1,800,000 |
40 | 216-C-10 | 0| 0 0 0 0| 0 0 0 0| 0|
41 | 216-A-9 | 1,769,444 | 200,000 1,800,000 83,163,889 86,963,889 | 0 0 0 0 | 1,800,000 |
42 | 216-A-40 | 0| 0 o 0 0| 0 0 0 0| 0 |
3 | 216-A-4 [ 0| 0 ] 0 0| 0 0 0 0| 0 |
4 | 216-A-5 | 814,090 | 200,000 1,800,000 38,262,221 42,062,221 | 0 0 0 0 | 1,800,000 |
45 | 216-A-6 | 1,169,667 | 200,000 1,800,000 564,974,333 58,774,333 | 0 0 0 6 | 1,800,000 |
46 | 216-A-7 [ 0| (] 0 0 0| 0 0 0 0| 0|
47 | 216-A-21 [ 0| (] 0 0 0| 0 0 0 0 | 0|
48 | 216-A-24 | 3,652,407 | 300,000 1,700,000 171,663,148 175,463,148 | 0 0 0 6 | 1,800,000 |
49 | 216-A-27 | 0| 0 0 0 0| 0 0 0 0| 0|
50 | 216-A-28 | 0| 0 0 0 0| 0 0 0 0| 0 |
51 | 216-A-36A | 0| 0 0 0 0| 0 0 0 0| 0|
~N 52 | 216-S-5 | 1,290,667 | 300,000 1,700,000 60,661,333 64,461,333 | 300,000 1,700,000 1,302,874,000 1,306,674,000 | 1,800,000 |
- 53 | 216-s-6 | 1,290,667 | 300,000 1,700,000 60,661,333 64,461,333 | 300,000 1,700,000 1,302,874,000 1,306,674,000 | 1,800,000 |
& s | 265100 0| 0 0 0 0| 0 0 0 0| 0|
55 | 216-s-16P | 11,468,908 | 300,000 1,700,000 539,038,656 542,838,656 | 300,000 1,700,000 1,828,857,038 1,832,657,038 | 1,800,000 |
56 | 216-5-17 | 9,408,960 | 300,000 1,700,000 442,221,120 446,021,120 | 300,000 1,700,000 9,243,615,404 9,247,415,404 | 1,800,000 |
57 | 216-u-11 | 0 0 0 0 0| 0 0 0 0| 0|
58 | 216-5-182 | 630,400 | 200,000 1,800,000 29,628,800 33,428,800 | 0 (i} 0 0 | 1,800,000 |
59 | 216-5-3 | 557,333 | 200,000 1,800,000 26,194,667 29,994,667 | 200,000 1,800,000 673,769,778 677,569,778 | 1,800,000 |
60 | 216-S-4 i o | ] ] 0 0| 0 0 0 0| 0|
61 | 216-s-7 | 691,289 | 200,000 1,800,000 32,490,578 36,290,578 | 0 (i} 0 0 | 1,800,000 |
62 | 216-5-9 | 1,046,259 | 200,000 1,800,000 49,174,185 52,974,185 | 0 0 0 0| 1,800,000 |
63 | 216-s5-20 | 665,600 | 200,000 1,800,000 31,283,200 35,083,200 | 0 0 i} 0 | 1,800,000 |
64 | 216-s-21 | 522,667 | 200,000 1,800,000 24,565,333 28,365,333 | i} 0 0 0| 1,800,000 |
65 | 216-u-182 | o | (] 0 0 0 | 0 0 0 0| 0|
66 | 216-u-3 | 0| 0 0 0 0| 0 0 0 0| 0 |
67 | 216-U-4 i 0| 0 0 0 0] 0 0 0 0 | 0 |
68 | 216-U-4A [ 0| 0 0 0 0| 0 0 0 0 | 0|
69 | 216-U-4B | 0| 0 0 0 0| 0 0 0 0 | 0|
70 | 216-2-182 | 0 | 0 0 0 0| 0 0 0 0 | 0 |
7| 216-2-7 i 0| 0 0 0 0 | 0 0 0 0| 0|
72 | 216-2-10 [ 0| 0 0 0 0| 0 0 0 0| 0|
73| 216-1-2 [ 0| 0 0 0 0| 0 0 0 0| 0|




6vi-¢

38
39
40
41

42
43
44
45

46
47
48
49
50
51

52
53
54
55
56
57
58
59

61
62
63

65
67
69
70

7
72

Hanford Inactive Waste Site Study. (continued)

81 Priority Sites Recommended for Phase 11 Characterization.
SOIL FLUSHING TECHNIQUES

216-A-9
216-A-40
216-A-4
216-A-5
216-A-6
216-A-7
216-A-21
216-A-24
216-A-27
216-A-28
216-A-36A
216-5-5
216-5-6
216-5-16D
216-5-16P
216-5-17
216-U-11
216-5-182
216-5-3
216-S-4
216-s-7
216-5-9
216-5-20
216-s-21
216-U-18&2
216-U-3
216-U-4
216-U-4A
216-U-4B
216-2-182
216-2-7
216-2-10
216-1-2

100,000

O 00O 000 O0CO0OO0ODOOCDOOO0OOOOO

200,000
200, 000

0
200,000
200, 000
200, 000
200,000

00 o0 oo o0 oo

(after vitrification)

ENG

1,900,000

OO0 o000 OO0 oDOOCOCDOLOLCOODOOOO

1,800,000
1,800,000

0
1,800,000
1,800,000
1,800,000
1,800,000

O 00 OO0 0 o0 o o

RA

720,277,928

OO0 o0 o000 OO0 oOCOoOOOCOOO O

628,057,600
578,189,333
0
710,692,889
1,081,301,289
678,950,400
523,076,089

00 0O 0O 0 0 O O o

Total Cost
(SF + VITRIF)

724,077,928

C OO0 O0COoODoOcoOoOO0ODOoODOoODOCDOoODOOCOODO O

631,857,600
581,989,333
0
714,492,889
1,085,101,289
682,750,400
526,876,089

o OO0 00O o0 o0 o o

No Action

Table 2-24
Mon |Perimeter
(%) | C(yd)
I
1,800,000 | 467
1,800,000 | 386
0| 385
1,800,000 | 653
0| 640
0| 387
1,800,000 | 407
1,800,000 | 493
0| 373
0| 4N
1,800,000 | 1,307
0| 500
0| 304
0| 434
1,800,000 | 640
1,800,000 | 640
0] 2,363
1,800,000 | 1,592
1,800,000 | 1,637
o| 3,373
1,800,000 | 447
1,800,000 | 433
0| 285
1,800,000 | 460
1,800,000 | 580
1,800,000 | 447
1,800,000 | 427
0 | 431
0| 289
0| 283
0| 287
0| 287
0| 400
0| 529
0| 283
0] 283

100,000
100, 000
100,000
100,000
100, 000
100,000
100,000
100, 000
100, 000
100, 000
100,000
100, 000
100, 000
100,000
100, 000
100, 000
100,000
100, 000
100,000
100,000
100,000
100, 000
100,000
100,000
100, 000
100, 000
100, 000
100,000
100,000
100, 000
100,000
100, 000
100,000
100,000
100,000
100,000

103,130
69,479
71,470

147,246
19,497
18,915
12,456
20,079
25,317
19,497
18,624
18,799
12,616
12,365
12,538
12,538
17,460
23,105
12,365
12,365

6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000, 000
6,000,000
6,000,000
6,000,000
6,000,000
6,000, 000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000, 000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000

Total

6,120,370
6,116,849
6,116,791
6,128,518
6,127,936
6,116,878
6,117,751
6,121,534
6,116,296
6,117,926
6,157,036
6,121,825
6,113,256
6,118,944
6,127,936
6,127,936
6,203,130
6,169,479
6,171,470
6,247,246
6,119,497
6,118,915
6,112,456
6,120,079
6,125,317
6,119,497
6,118,624
6,118,799
6,112,616
6,112,365
6,112,538
6,112,538
6,117,460
6,123,105
6,112,365
6,112,365




0S1-¢

74

76

78
79
80
81

Hanford Inactive Waste Site Study. (continued)

81 Priority Sites Recommended for Phase 1l Characterization.

Site No. (1) Unit Type (12)
216-1-3 Reverse Well
216-1-7 Crib & Tile Field
216-7-8 Crib
216-T-19 Crib & Tile Field
216-7-28 crib

316-1 Pond (11&12)
316-2 Pond (11&12)
316-3 Trench

Length

Unit Type (feet)---

Width Diameter

MR S O TR R G0 S N W N U N S5 O A O W e aEEm

Table 2-24
CAPPING TECHNIQUE
| Surface FS ENG RA Mon Total |
Vol. Disp |Area (sq yd) ($) (%) ($) ($) Cost ($) |
|

0.75 11300000 | 6 100,000 54 270 0 100,324 |
110,000,000 0 0 0 0 0 0|
500,000 9,867 100,000 88,804 444,020 1,800,000 2,432,824 |
455,000,000 0 0 0 0 0 0 |
42,300,000 0 0 0 0 0 0|
10,000,000,000 62,350 300,000 280,575 2,805,750 1,800,000 5,186,325 |
10,000,000,000 86,033 300,000 387,150 3,871,500 1,800,000 6,358,650 |
1,000,000,000 27,067 200,000 182,700 1,218,000 1,800,000 3,400,700 |



| Hanford Inactive Waste Site Study. (continued) Table 2-24

I

| 81 Priority Sites Recommended for Phase Il Characterization.

I GROUT - IN-PLACE TECHNIQUE I

I ______________________________________________________________________________________________________________________________________________________________

| |-------- Unit Type (feet)---| | Surface Grouting FS ENG RA Mon Total |

| site No. (1) Unit Type (12) Depth Length Width Diameter |Area (sq yd) Depth (yd) (%) (%) (%) %) Cost ($) |

e R |
74 | 216-1-3 Reverse Well 206 0.75 | 4,647 0 ] 0 ] 0 0|
75 | 216-1-7 Crib & Tile Field 26 310 84 | 18,840 S3 300,000 1,700,000 60,288,000 1,800,000 64,088,000 |
76 | 216-7-8 Crib 25 28 28 | 7,396 0 0 0 0 ] 0 |
77 | 216-T-19 Crib & Tile Field 23 390 85 | 21,700 53 300,000 1,700,000 69,440,000 1,800,000 73,240,000 |
78 | 216-1-28 crib 15 30 30 [ 7,511 53 100,000 1,900,000 24,035,556 1,800,000 27,835,556 |
9 | 3161 Pond (11812) 9 600 375 ] 55,794 11 300,000 1,700,000 37,940,222 1,800,000 41,740,222 |
80 | 316-2 Pond (11&12) 10 620 600 | 78,389 11 300,000 1,700,000 53,304,444 1,800,000 57,104,444 |
81 | 316-3 Trench 20 600 10 i 22,133 14 200,000 1,800,000 19,034,667 1,800,000 22,834,667 |

l ............................................................................................................................................................

I61-2



Hanford Inactive Waste Site Study. (continued) Table 2-24

81 Priority Sites Recommended for Phase Il Characterization.

| VITRIFICATION TECHNIQUE
I ____________________________________________________________________________________________________________________________________________________
| | RRERREEE Unit Type (feet)---| | Vitrif. FS ENG RA Mon Total |
| Site No. (1) Unit Type (12) Depth Length Width Diameter |[Depth (yd) ($) (¢} ) (%) Cost ($) |
e e |
7% | 216-1-3 Reverse Well 206 0.75 | 0 0 0 0 0 0 {
S| 216-1-7 Crib & Tile Field 26 310 84 | 11 300,000 1,700,000 83,059,280 1,800,000 86,859,280 |
76 | 216-7-8 Crib 25 28 28 | 0 0 0 0 0 0|
77 | 216-1-19 Crib & Tile Field 23 390 85 | 12 300,000 1,700,000 104,109,367 1,800,000 107,909,367 |
78 | 216-7-28 Crib 15 30 30 | 15 100,000 1,900,000 43,827,333 1,800,000 47,627,333 |
79 | 316-1 Pond (118&12) 9 600 375 | 11 300,000 1,700,000 245,979,107 1,800,000 249,779,107 |
80 | 316-2 Pond (11&12) 10 620 600 | 11 300,000 1,700,000 345,590,481 1,800,000 349,390,481 |
81 | 316-3 Trench 20 600 10 | 14 200,000 1,800,000 123,408,089 1,800,000 127,208,089 |
| ..................................................................................................................................................

2s1-2



| Hanford Inactive Waste Site Study. (continued) Table 2-24

|

| 81 Priority Sites Recommended for Phase 11 Characterization.

| EXCAVATION and DISPOSAL TECHNIQUES

o Excavation & Disposal ------- Total Cost -- Excavation & Incineration Total Cost ------------

| | Excavation FS ENG RA (E/D only) FS ENG RA (E/D + INCIN) Mon |

| Site No. (1) [Volume (cu yd) ($) (s) ($) ($) ($) () ($) (%) ($) |

oo RGP |
7% | 216-7-3 | 0 0 0 0 0 0 0 0 0 0|
75 | 216-1-7 | 0 0 0 0 0 0 0 0 0 0|
7% | 216-7-8 | 0 0 0 0 0 0 o 0 0 o)
7 | 216-1-19 | 590,333 300,000 1,700,000 215,471,667 219,271,667 0 0 0 G 1,800,000 |
78 | 216-1-28 | 242,000 100,000 1,900,000 88,330,000 92,130,000 0 0 0 0 1,800,000 |
79 | 316-1 | 0 0 0 0 0 0 0 0 0 0|
80 | 316-2 | 0 0 0 0 0 0 0 0 0 0]
81 | 316-3 | 620,000 200,000 1,800,000 226,300,000 230,100,000 0 0 0 0 1,800,000 |

€61-¢2
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74

76

78

80
81

81 Priority Sites Recommended for Phase 11 Characterization.

Water Vol
Site No (cu yd)
216-1-3 385,664
216-1-7 1,199,480
216-7-8 0
216-1-19 1,367,100
216-1-28 0
316-1 632,337
316-2 888,407
316-3 0

100, 000
300,000
0
300,000
0
300,000
300, 000
0

Table 2-24

SOIL FLUSHING TECHNIQUES

(of entire soil colum) Total Cost ~--------- (with excavation)

ENG RA (SF only) FS ENG RA

($) (%) (3$) ($) (%)
1,900,000 18,126,199 21,926,199 0 0 0
1,700,000 56,375,560 60,175,560 300,000 1,700,000 1,043,980,920
0 0 0 0 0 0
1,700,000 64,253,700 68,053,700 300,000 1,700,000 1,399,575,567
0 0 0 0 0
1,700,000 29,719,841 33,519,841 0 0 0
1,700,000 41,755,148 45,555,148 0 0 0
0 0 0 0 0 0

Hanford Inactive Waste Site Study. (continued)

Total Cost  -----vvve-vn- |
(SF + E/D) | Mon | |
(¢)) | (%) |

0 | 1,800,000 |

1,047,780,920 | 1,800,000 |
0| 0|
1,403,375,567 | 1,800,000 |
0| 0|
0 | 1,800,000 |
0 | 1,800,000 |
0| 0]
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Hanford Inactive Waste Site Study. (continued)

81 Priority Sites Recommended for Phase Il Characterization.

(with vitrification)

| Fs ENG RA

Site No. (1) | (%) (%) (%)
............... I

216-1-3 | 0 0 0
216-1-7 | 0 0 0
216-1-8 | 0 0 0
216-1-19 | 300,000 1,700,000 1,380,004 ,267
216-1-28 | 0 0 0
316-1 [ 0 0 0
316-2 | 0 0 0
316-3 | 0 0 0

Total Cost
(SF + VITRIF)
(¢3]

0
0
0
1,383,804,267
0
0
0
0

No Action

Table 2-24
Mon |Perimeter
$) | (yd)
1,800,000 | 284
1,800,000 | 623
0] 397
1,800,000 | 677
0 { 400
1,800,000 | 1,010
1,800,000 | 1,173
0| 767

(%)

100,000
300, 000
100, 000
300, 000
100, 000
300, 000
300, 000
200,000

6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000
6,000,000

Total

6,112,376
6,327,179
6,117,344
6,329,537
6,117,460
6,344,087
6,351,216
6,233,465




KEY and SUMMARY to CERCLA TABLES

Key to abbreviations

BLS
ENG
FS
MON
RA

Below land surface

Engineering and design
Feasibility Study

Post Remedial Action monitoring
Remedial Action

Summary of methods and assumptions

*

The area or volume of measure used to calculate the costs of a technique
is generally included along with the associated costs.

Feasibility Study costs range from $100,000 to $300,000 depending on
the size of the site. (See section 3.3).

Engineering and design costs are a percentage of the Remedial Action
costs, but, the sum of the engineering and design costs (ENG) and the
Feasibility Study (FS) costs must be less than or equal to $1,200,000.
(See section 3.3).

Remedial Action costs are a function of the technology costs and the unit
of measure for a given site, i.e., square yards or cubic yards.

Some sites have a combination of technologies identified, such as soil
flushing following excavation and disposal. The combination of Feasibility
Study and engineering and design costs retain the $2,000,000 maximum

limit, however, the Remedial Action costs are combined. The Remedial Action
labeled Soil Flushing Techniques (with excavation) has a RA cost of the RA
the flushing costs for the site after excavation plus the excavation and
disposal cost.

Total costs are a sum of the Feasibility Study, engineering and design,

Remedial Action, and post Remedial Action costs.

Post Remedial Action monitoring is carried out semi-annually for 30
years for all remediated sites. Sites that received No Action are monitored
for 100 years on a semi-annual basis.
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2.8 ESTIMATED SCHEDULES AND MANPOWER

This section provides a description of the schedules and manpower
needed to complete site characterization and remedial action for the CERCLA
sites. This effort was necessary to ultimately produce a master schedule
for addressing both RCRA and CERCLA sites as described in Section 4. The
methods used to develop estimates of manpower and scheduling recommended for
characterization and remediation are also provided in this section.

Characterization of the CERCLA sources assumes an 18 month period to
complete any one source. Each source will involve two drilling rigs: one
for soil boring and the other for well installation. Staff for each
drilling rig will involve a supervisory geologist, driller, and a health and
safety or sampling specialist per drilling location. Additional
characterization activities such as lysimeter installation, soil gas
sampling, and water quality sampling will each involve additional staff
ranging from 1 to 3 persons. In addition, one field manager coordinating
the overall operation will be necessary.

The remediation of the CERCLA sites will involve the preparation of a
Feasibility Study report, engineering analysis and design of the selected
remediation approach, conduct of the remedial action, and post-remedial
action monitoring. For the purposes of this study, a period of nine months
was scheduled for completion of the feasibility study. Six additional
months were added for the review of the feasibility study by EPA and the
State of Washington. Thus, a total of 15 months was scheduled to complete
this task. This is consistent with the requirements promulgated under SARA.
The total number of manweeks required to complete the feasibility study can
be determined based on the costs considered for the feasibility study as
outlined earlier in Section 2.7. An average labor rate of $60/hr was used
based on the level of scientific and engineering expertise needed to perform
the study. The feasibility study costs vary by the type of site being
remediated, but the total manweeks for each site may be estimated by
dividing the feasibility study costs for each site by the average labor
rate.
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After the feasibility study has been completed, reviewed, and approved
by EPA and the State, engineering analysis of the recommended remedial
alternatives can be started. It is assumed that a period of one year (52
weeks) is required to conduct the engineering analysis which includes
initial engineering design and review, cost estimates, and construction
management. Based on the costs required to perform this activity (as
identified in Section 2.7), the total manpower requirement can be calculated
as for the feasibility study using the $60/hr labor cost. The total
manpower requirement will vary significantly on a site-by-site basis and
with each different remediation technology considered in this analysis.

The scheduling and manpower requirements for remediating each site are
based on the estimated volume of waste, soil, or water identified as
requiring remediation or treatment at each unit. These requirements are
presented in Appendix A for each of the remediation technologies.

After a unit has been remediated, it will be necessary to perform post-
remedial action groundwater monitoring. A 30-year groundwater monitoring
program is recommended so that the site cleanup program will be consistent
with the RCRA post-closure monitoring program. Under the RCRA program, land
disposal facilities that have undergone closure are required to perform
groundwater sampling at the facility on a semi-annual basis for a period of
30 years. The objective of this program is to verify that the remediation
or closure action has resulted in either the elimination of hazardous
constituents from the environment or the reduction of constituent
concentrations to levels below the applicable regulatory standards. Under
this program, semi-annual groundwater sampling for hazardous constituents
will be performed at one upgradient and three downgradient wells at each
remediated site. Each of the wells will be purged and sampled, the samples
analyzed, and a report prepared. This will require a total of 8 weeks to
complete on a twice-yearly basis. Clerical support, well maintenance
support, and monthly well inspection will also be required. The total
manpower required on a yearly basis would be 216 hours or 162 manweeks over
a period of 30 years.
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I Based on the above analyses, the unit master schedule for a CERCLA site
would be as follows:
Characterization Feas. Study Eng. Remedial Action  Post-RA Mon.

1 R et Rt | <eeemeee P |+ emmmmneeeees |
| 18 mo 15 mo 12 mo variable 30 yrs
3
|
N
i
\
N
|
§
l 2-160
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3.0 ASSESSMENT DOCUMENT FOR RCRA 3004(u) SITES

This assessment document presents an evaluation of the possible charac-
terization and remediation needs of RCRA 3004(u) sites at Hanford. The
purpose of this effort is to develop an estimate of the costs and time
required for addressing these sites.

Sections 3004(u) and (v) and 3008(h) of RCRA were added by the
Hazardous and Solid Waste Amendments of 1984 (HSWA). These "corrective
action" provisions of RCRA authorize the EPA to require corrective action to
be undertaken to address releases of hazardous constituents at sites located
at either interim status facilities or facilities that will require a RCRA
permit. Consequently, for any federal facility that will require a RCRA
permit for one or more treatment, storage, or disposal units, releases from
solid waste management units (SWMUs) at that facility can be addressed by
the EPA under RCRA authorities. SWMUs include both past and presently
operating facilities whether or not their operations were before 1980.

The RCRA corrective action authority is a redundant authority that EPA
could use at DOE facilities. The RCRA authorities are broader than the
CERCLA authorities because the standard that must be met in order to invoke
the authority is as low as [under Section 3004(u)] the mere existence of a
release, whether or not any person or any part of the environment is
threatened by the release. EPA is not required by Sections 3004(u),
3004(v), or 3008(h) to show an "imminent and substantial endangerment," as
required under CERCLA.

The corrective action programs already in place under CERCLA and RCRA
40 CFR Part 264 Subpart F are the foundation for the 3004(u) program.
Sections 104 and 106 of the Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA) authorize EPA to take response actions,
including removal or remedial measures, when a release or threat of release
of a hazardous substance is discovered which may effect health or welfare.
Generally, these authorities are used in situations where contamination has
occurred at abandoned sites. Where contamination is related to activities
at hazardous waste management facilities that are currently operating or

3-1
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related to former waste management units at currently operating facilities,
both RCRA and CERCLA potentially apply. EPA has usually chosen, as a matter
of policy, to initiate action under RCRA rather than CERCLA at many facili-
ties.

The Hazardous Solid Waste Act (HSWA) corrective action regulations,
when they become available, will represent the most important set of RCRA
standards (ARARs) for CERCLA remedial actions. As such, a primary goal in
development of the RCRA regulations will be to establish, to the maximum
extent possible, a consistent approach between the RCRA and CERCLA programs
in remediating environmental problems.

Existing RCRA regulations for groundwater corrective action (40 CFR
Part 264 Subpart F) prescribe a specific approach for detection, characteri-
zation, and cleanup of contaminated groundwater from permitted land
disposal units that received waste after July 26, 1982 (40 CFR Part 265
Subpart F, for interim status facilities). Subpart F requires that ground-
water be removed or treated in-place within a reasonable period of time when
a pre-determined performance standard has been exceeded at a point of
compliance (waste unit boundary). The performance standard may be defined
as background concentrations, a generic drinking water standard applicable
to all facilities (maximum concentration limits or MCLs), or a health-based
standard calculated on the basis of actual facility conditions (alternate
concentration limits or ACLs).

RCRA standards for closure of operating hazardous waste management
units are also related to establishing cleanup remedy standards for 3004(u)
corrective action. Many corrective actions are likely to involve measures
designed to control sources of contamination. RCRA closure regulations
specify how wastes in waste management units may be removed or
decontaminated or otherwise subjected to post-closure care requirements.
Although the concept of RCRA "closure" of operating waste management units
is in some ways different from cleanup of old, abandoned waste management
units or contaminated areas, the approach to regulating corrective action is
taken to be consistent with the principles of RCRA closure.
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EPA has not resolved how it will apply the CERCLA and RCRA corrective
action authorities. Many situations, at Teast over the short-term, can be
addressed by orders under either authority, thus leaving EPA with a choice
of tools. But, over the long-term, for active sites that will eventually
require a permit, the Administrator of EPA is required by Section 3004(u) of
RCRA to put conditions in the permit that require corrective actions to
address releases from SWMUs. Thus, even if all SWMUs that score above 28.5
on the HRS (or the required score on the new HRS replacement that SARA
requires) are addressed by DOE under CERCLA, DOE could later be required
under RCRA to address releases from any sites that did not qualify for the
NPL. Therefore, it is unclear for the present whether CERCLA or RCRA will
apply at uncontrolled DOE waste sites. This decision is one that EPA
Region X will most likely retain responsibility for making rather than
DOE.

The Washington State Regulations for Dangerous Waste (173-303 WAC) will
apply to all dangerous waste interim management units, dangerous waste
permitted waste management units, and units seeking a closure/post-closure
permit as a dangerous waste management unit. The corrective action
provisions under this regulation include groundwater monitoring corrective
action (interim and final status land disposal units) and closure
requirements (clean up contamination to background or close as a "RCRA"
landfill). These reqgulations are equivalent to 40 CFR 264.100, 264.112,
264.117, 265.93, 265.112, 265.117, and 265.118.

Corrective action of solid waste management units can only be mandated
by EPA under RCRA 3004(u). Any facility seeking a dangerous waste permit
(final status or closure/post-closure) will be subject to the corrective
action provisions of the 1984 RCRA amendments. EPA currently has sole
authority for the 3004(u) corrective action program. No states have been
delegated this authority. Under the EPA 3004(u) corrective action program,
special conditions will be included in the permit specifying remediation or
verification sampling to be performed and a schedule for the meeting these
requirements.
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In order to plan for addressing potential RCRA 3004(u) sites in
addition to CERCLA sites, a preliminary assessment was performed. The
statement of work for this assessment required the development of both a
characterization strategy for potential 3004(u) sites and a remediation
strategy. To develop the characterization strategy, a feasibility and
scoping effort was performed to identify the types of potential RCRA 3004(u)
sites from the inactive waste site or past spill information provided by
Westinghouse. As outlined in the statement of work, these sites were
evaluated to determine generalized facility types to serve as the analysis
base.

. The characterization strategy involved evaluations of wastes managed at
specific sites and waste characteristics. This information served as the
basis of an assessment of the potential for past, present, or future release
of hazardous constitutents to the environment and an assessment as to
whether remediation may be required or whether verification of the absence
of releases or hazardous constituents through site characterization was a
potential action. The activities that might be performed with
characterization and the costs associated with these activities were
estimated.

The remediation strategy under the statement of work required two
alternatives be considered: (1) exhumation in all cases, and (2) one in-
place remediation technique for each type of site. In-place remediation
techniques were evaluated and one technique selected for each type of waste
site. The activities and costs associated with exhumation and the in-place
remediation techniques were described and estimated. Finally,
implementation schedules were developed for 3004(u) site characterization
and remediation.

The preliminary assessment presented in this section represents a site-
by-site analysis of characterization and remediation. Grouping sites
together on a more regional scale will realize significant cost savings and
will be more practical for characterization and remediation given the
complex waste management unit interactions at Hanford. These jssues are
addressed in Section 4.
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This section presents the preliminary assessment of the RCRA 3004(u)
sites for budgetary costing and scheduling purposes. Section 3.1 describes
the feasibility and scoping effort. Section 3.2 presents the
characterization strategy. Section 3.3 presents the remediation strategy.
Section 3.4 presents the estimated manpower and scheduling requirements.
Section 3.5 describes support activities for characterization and
remediation. Section 3.6 describes data limitations associated with this
analysis.

3.1 FEASIBILITY AND SCOPING

Figure 3-1 presents an overview of the evaluation process used to
determine whether a waste management unit is potentially subject to RCRA
3004(u) and to determine the need for characterization or remediation
action. This section addresses the scoping process for determining which
inactive Hanford sites are potentially subject to RCRA 3004(u) corrective
action prior to the application of a characterization strategy and a
remediation strategy. The need for action evaluation is presented in
Section 3.2.

The scoping process consists of identifying sites that are subject to
RCRA 3004(u) corrective action. SAIC has reviewed the information provided
on inactive waste sites at the Hanford Reservation to determine the
potential applicability of RCRA 3004(u) corrective action requirements to
those sites. The information provided included inactive sites with CERCLA
HRS/mHRS scores less than 28.5, reactor buildings, other radioactively
contaminated structures, inactive waste management sites, past waste spills,
and areas denoted as having radioactive contamination.

In order to make each decision required in the process outlined in

Figure 3-1, certain criteria are used to examine available data. Criteria-
based evaluations are conducted at the following points:
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Unit Used to Manage Solid Waste

Inactive waste management units, process units, material
storage areas, spill sites, and sites of contamination are evaluated
to determine whether the unit or site was used (or is now used) to
manage solid waste. This evaluation relies on the definition of
solid waste as presented in 40 CFR 261.2. Solid waste includes any
discarded material that is abandoned, recycled, or inherently waste-
like. Figure 3-2 presents a summary decision chart outlining the
process for determining whether a material is a solid waste. The
regulatory definition of solid waste excludes materials such as
domestic sewage; untreated sanitary wastes mixed with other wastes
for discharge to a POTW for treatment; point source discharges
regulated under the CWA; irrigation return flows; source, special
nuclear, or byproduct material subject to the AEA of 1954; materials
subjected to in-situ mining techniques; pulping liquors that are
reclaimed; and spent sulfuric acid used to produce virgin sulfuric
acid. These exclusions are presented in 40 CFR 261.4. It should be
noted, however, that units or sites containing mixtures of low level
byproduct materials and hazardous waste are considered to be units
used to manage solid wastes.

Another factor considered in the evaluation is whether the site is
any discernible waste management unit from which hazardous
constituents might migrate. This includes containers, tanks,
surface impoundments, waste piles, land treatment units, landfills,
incinerators, underground injection wells, recycling units,
wastewater treatment units, other treatment units, etc.

Routine, Systematic, and Deliberate Spill/Release

Under certain circumstances, process units, waste lines, and other
facility activities or materials management units/systems may
potentially be subject to RCRA 3004(u). Spills and/or releases from
process units and production areas not associated with regulated
discharges or waste management units are potential candidates. In
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general, spills or releases from process/production areas and units
which are routine, systematic, and deliberate may be considered
further. This evaluation relies on engineering judgment and the
"pattern" and history of materials management or spill remediation
evident at the facility.

Criteria used in the evaluation include the frequency of spill
occurance, the period of time overwhich the practice occurred, the
immediacy of remedial action taken (e.g., in repairing active
leaks), and the alternative management or mitigation measures
applied to prevent environmental contamination. Some examples of
routine, systematic, and deliberate spills are: discharging
residual wastes from tank cars of railroad cars after the bulk of
the waste volume has been transferred; discharging residual product
chemicals (e.g., solvents, acids) after unloading the products into
process storage tank cars or railroad cars; spreading solvents or
waste 0ils for weed control; allowing line leakage to occur over an
extended period of time (months or years) without repairs; allowing
Tine leakage to occur over an extended period of time (months or
years) while collecting some of the leakage but not repairing the
line. In such cases, the concern is with continued releases to the
environment which subsequently provide a "source" for further
hazardous constituent release to the environment; if the discharges
occurred within a containment structure (such as a concrete trench),
then such discharges would not be subject to corrective action
although the trench could be so considered. As a whole, this
category of "units" excludes accidental spills from process or
production areas and excludes one-time or short term (days) spills
which would generally be addressed under best management practices
or the National Contingency Plan.

Unit Contained Hazardous Constituents

A solid waste management unit (SWMU) is not considered subject to
RCRA 3004(u) corrective action unless it contained hazardous
constituents. Hazardous constituents are those identified in 40 CFR
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261, Appendix VIII or IX and also include the hazardous waste
characteristics of ignitability, corrosivity, reactivity, and EP
toxicity (as defined in 40 CFR 261.21-24). If available data are
insufficient to determine that a unit contained hazardous
constituents, then characterization action must be taken to make
that determination.

The sites identified as potential RCRA 3004(u) sites are listed in
Appendix D-1. Sites excluded from consideration are those that are active,
are part of a unit seeking a Dangerous Waste or Closure Permit, or are out
of the scope of this project as identified in the original Request for
Proposal. Also included in Appendix D-1 is a list of sites that have been
excluded from consideration and the basis for the exclusion. Additional
sites listed in the Appendix are those identified as not falling under the
Jjurisdiction of either RCRA or CERCLA.

Approximately 500 units or sites at the Hanford Reservation have been
identified as potential RCRA 3004(u) sites. Table 3-1 presents a summary of
the sites by Hanford area and by unit type. It should be noted that the
numbers on the table represent the number of sites and not necessarily the
number of individual units. For instance, a tank farm composed of 16
individual tanks is represented as one site and not as 16 individual units.

The data provided in Table 3-1 indicate that approximately 60 percent
of the 3004(u) sites are Tocated in the 200 East and 200 West areas, with
approximately equal numbers of sites in each area. The data compilation
also indicates that trenches are the most prevalent waste unit followed by
cribs, tanks, diversion boxes, burial grounds, and french drains. These six
types of sites represent 54 percent of the total number of sites. Section
3.2 provides further refinement of the different types of sites into 15
generic types of sites for subsequent evaluation.
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3.2 CHARACTERIZATION STRATEGY

The characterization strategy has been developed based on identi-
fication of RCRA 3004(u) corrective action issues. Approximately 500
potential RCRA 3004(u) sites have been identified. These sites have been
identified by Hanford area (100 N, 200 east, 600, etc.) as an initial
grouping because of the generally distinct geographic distribution of the
sites within the Hanford area (see Appendix D-1).

3.2.1 Determining the Need for Remediation

Figure 3-1 presented an overview of the characterization strategy
process for evaluating the 3004(u) sites. This approach has been developed
based on the 3004(u) requirements outlined in Section 3.1. At a RCRA
3004(u) site, the need for action includes remediation or simply verifica-
tion of the absence of a problem (past, present, or future release; absence
of hazardous constituents; or residual contamination). No further action
may also be selected for a given site if no hazardous constituents are
present or where no present or future contamination problem is likely. A
site will require verification if it needs to be determined that:

No hazardous constituents are present in the unit

No release of hazardous constituents has/will occur
No residual contamination remains from insufficiently
documented cleanups or past/present releases.

In each case, the characterization needs will differ largely in terms
of the extent of sampling or other information collection that may be
needed. Additionally, if sampling during characterization reveals that a
problem exists, the site would be shifted to a new characterization category
prior to remedial planning activities.

The need for action depends upon a number of factors. These include:

o Containment provided by the waste management unit itself in
preventing release to the environment
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o Past, present, or future adequacy of the containment provided
by the unit )

o Nature of the wastes disposed (solid, liquid, gas) as an
indicator of the likelihood of transport in the subsur-
face environment

o Constituents of concern in the wastestream disposed and
their behavior in the environment (e.g., subject to
subsurface transport or partitioning in the vadose zone)

o Potential exposure hazards, potential media impacted, and
pathways of migration

o Evidence of past release to the environment and nature of
action taken

0 Adequacy of data and documentation to support need for
action decisions or to demonstrate the absence of a
problem.

Overall, the need for action is a function of the release potential of a
unit and the waste constituents present in that unit. These two areas are
the basis of the characterization evaluations conducted. This evaluation
focused on the development of two matrices: a waste constituents matrix and
a need for action matrix. These matrices and the supporting evaluations are
described in more detail in the following sections. The purpose of these
evaluations is to assess potential characterization needs to establish
budgetary needs and timeframes.

3.2.1.1 Waste Constituents Matrix

Each site was evaluated to determine the type of unit involved
(function and structure) and the characteristics of the wastes/materials
present. The analysis proceeded on a site-by-site basis within a given
Hanford area. Tables 3-2 through 3-15 present the waste constituent
matrices completed for the inactive RCRA 3004(u) sites that have been
identified in the following areas: 100 B/C, 100 D/DR, 100 F, 100 H,

3-13
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KEY TO TABLES 3-2 TO 3-15

Site Tyhe Code (Column two of the Waste Constituents Matrices)

A - aboveground covered landfill
B - aboveground uncovered landfill
C - belowground covered landfill
D - belowground uncovered landfill
E - surface impoundments
F - ditches
G - underground dispersion systems
H - aboveground tank
I - underground tank
J - spills
K - underground vault
L - burning pit
M - incinerator
N - process sewer
0 - other
pH Codes
A = acid
B = base
Y = corrosives present but type could not be determined

Other Codes

? = presumed
ND = no data
NS = not suspected
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TABLE 3-8 200 E WASTE CONSTITUENTS MATRIX (continued)
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TABLE 3-13 600 AREA WASTE CONSTITUENTS MATRIX (continued)
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100 KE/KW, 100 N, 200 North, 200 West, 200 East, 300, 400, 600, 700, and
1100. The codes used in the matrices are presented in a key preceding 14
tables and on the matrices. These data are subsequently used to evaluate
release potential and to identify potential remediation/characterization
needs for each site.

The waste constituents matrices completed include the identification
of a general type of designation for each site listed as a potential RCRA
3004(u) site (i.e., landfill, surface impoundment, underground dispersion
system, aboveground tank, etc.). This preliminary determination was made to
enable later site groupings, and to develop generalized units descriptions
for each unit type to enable remediation and characterization costings to be
performed. The waste constituents analysis focused on the type of waste
placed in the unit. This included "checkoffs" for whether the waste source
and constituent chemicals were specifically identified; identification of
chemical components (organics, volatiles, inorganics, metals, pH);
identification of radionuclide components (fission products, other
radionuclides, residual radioactivity); waste volume disposed; and
identification of the nature of the waste (solid/hazardous waste, mixed
waste, or radioactive only waste). These data serve to identify the nature
of the wastes disposed/released and, in a broad sense, a summary of their
potential behavior in the environment.

In evaluating the waste constituent matrices, nonradiocactive chemical
characteristics were evaluated separately from radionuclides. The chemical
characteristics focused on identifying basic components of the wastes
managed and disposed that move differently or "behave" differently in the
environment. As mentioned above, these components are: organics,
volatiles, incorganics, metals, and pH. Metals (as a chemical component)
did not include radionuclides that are also metals (e.g., uranium).
Radioactive components were addressed in a separate analysis. pH was
included in the evaluation because the disposal of acidic or basic materials
can substantially alter behavior of other components in the environment
(e.g., metals mobility). Radionuclides were identified as being fission
products or other radionuclides. Fission products included strontium,
cobalt, and cesium while other radionuclides included uranium and plutonium.
The comments section of the matrices notes where tritium is included as
"other" radionuclides.
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Exhumed sites were evaluated as if the wastes were still present for
the purposes of waste characterization. The release potential evaluation
conducted subsequent to this step considers the fact that the wastes, as a
source of continuing release to the environment, have been removed.

3.2.1.2 Release Potential and Need for Action Matrix

Each site was evaluated for its release potential, i.e., the past,
present, or future potential for release of hazardous constituents to the
environment from the unit in question. This evaluation addresses releases to
soil, groundwater, surface water, and air as well as the generation of
subsurface gas (toxic or methane). This information serves as the basis for
determining the need for action as well as site groupings. Sites that are
in the same vicinity and affecting the same pathways could be grouped
together.

The release potential analysis is a best professional judgement
analysis that considers the following factors:

0 Unit Characterizations

- type

- design features

- past and present operating practices
- period of operation

- age of unit

- location of unit

- general physical conditions

- method(s) used to close the unit

0 Waste Characteristics
- type of wastes/materials placed in the unit

- migration and dispersal characteristics
- physical and chemical characteristics
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0 Migration Pathways

- geologic setting

- hydrogeologic setting

- atmospheric conditions

- topographic characteristics

0 Evidence of Release.

Under RCRA 3004(u) programs, exposure potential is considered only in
determining if immediate action should be taken. In accordance with the
Statement of Work, the characterization assessment proceeded on the basis of
approximately 2000 pages of information from the Draft Phase I Installation
Assessment Report and the Waste Management Units Report.

Tables 3-16 through 3-31 present the release potential and need for
action matrices for the following areas: 100 B/C, 100 D/DR, 100 F, 100 H,
100 KE/KW, 100 N, 200 North, 200 West, 200 East, 300, 400, 600, 700, and
1100. The codes identified on the matrices are defined in the key
associated with each matrix. The comments column presents a brief summary
of key information or technical issues that affected the decisions presented
in the matrix.

A preliminary assessment of the need for action at each site has been
performed to provide a basis for the costing analysis. A final
determination on remedial action cannot be made until the completion of the
formal remedial investigation/feasibility study process. The need for
action is defined for each site. There are five categories of action
identified for the inactive 3004(u) sites: remediation, verify no release,
verify no hazardous constituents, verify no residual contamination, and no
further action. Remediation is selected where the waste constituents are
particularly toxic, are affecting a broad spectrum of media, are continuing
to be released in the environment, or pose a hazard which may be eliminated
or reduced by taking action. This will involve characterization of the site
in question and will generally follow the RI/FS process for CERCLA sites
except that cost will not be a factor of the analysis for the RCRA sites.
Verification of no release is selected where wastes remain in place but no
release to the environment is believed to have occured either through the
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KEY TO TABLES 3-16 TO 3-29

The three-digit codes shown in Column Two (Site Code) of the Release
Potential and Need for Action Matrices represents the following:

First digit - Need for Action code

- Remediation

- Verify No Release

Verify No Hazardous Constituents
- Verify No Residual Contamination

2 WN =
1

Second digit - Type Type Code

- aboveground covered landfill

- aboveground uncovered landfill
- belowground covered landfill

- belowground uncovered landfill
- surface impoundments

- ditches

- underground dispersion systems
aboveground tank

- underground tank

- spills

- underground vault

- burning pit

- incinerator

- process sewer

- other

O Z Xr RCGQG =~ I OTMMMOO >
[ ]

Third digit - Waste Types

Q - Solid Waste/Hazardous Wastes
M - Mixed Radioactive/Chemical Wastes
R - Radioactive Waste Only
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TABLE 3-16 100 B/C RELEASE POTENTIAL AND NEED FOR ACTION MATRIX
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HS= not suspected =
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verify Verify No Verafy Mo No B Uher
Hened - L3 Hazar dous Restidual hction
ation Relesre tonslituenls Contaminalion Required
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X
*
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X
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P2 past air relesse
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2. .STOPPED IR 1955, My KESIDUAL SOLL 80U
SCONTARIMAT LON?

'
fCOVERED WITH & FT OF S00L.

1
sO1SPOSAL OF JRERUIATED SULLD wWRSIE. ..
sOISCONTINUED 1N 1973,

’
1DESPOSAL (UNTRRINATED RENCIOR BLOU. turbustnly
1AN0 HAROWARE . MECD 1O DEVERMINE [F Kbl Ensc OF
JIRADIOACTIVE ELENEXTS 10 SOIL §S STILL OuCikiNG.
'

'

[l

104SPOSAL UF JRKIUATED SUL1D MHSTE. . .NEEL fu
JDETERRINE IF MHTERIAL IS STILL KAGIGM TTVE

10R METALS LERCHING. WHAT OThER NATERIALS
1PRESENT?

)
aDISPOSAL OF IRKIDATED SOLID HhMTE. . .NEED TO
sBETERNINE ¢ MHTERIAL IS STILL WAOIUR(TIVE
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sBURIAL OF FHINBLES FROM KEMLTUR BLLG. NEED 10
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1
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'
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i
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sFHULLETY DEROLISHED IM SLTU BY 10D KKER
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F: future eir release
X: yes
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100 0/DR Release

Ut
Type

Retention Basin

Storage Pad

Tank

Tenk/Tile Fivla

lfenk/Tade Fiold

¥h-€
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Pt

Site Utficaal Site Names

Coge Hurter Description
in 1U7-0Ra 107-0R ketentiun Basin
“un FVARTT 10U-D Cask Storage Pad (D)
21 1706 O 1706-0 Gos Storage Tenk (3
W0 1667 D 1607-01 Seplic Tank
30 1su?-04m 1607-D4 Septic Tank
B - GHiciel nunter not assigned

but identified by unit nunter

100 D/DR RELEASE POTENTIAL

Oate
Last
Used

197%

05 docunented
7 suspected

AND NEED FOR ACTION MATRIX (continued)

KELEASE POTENTIAL

Ground  Surface Subswfece
Soul Nater Hater Gas
0-5,55 7 L4 L]
1-5,5S NO NO NO
7-35 L3 L1 L
B-35 L4 L1 T
D-55% t NO v

80z no deta
M52 not suspected

552 subrurface suil
5= surface soil

MEED FOR ACTION
Verafy No Veriiy o
Hazardous Residual

Constituents Contaninatiun

P past air re
€ current air r

I3} g
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' Connents

TCONTANINATED RETENTION BASIN 1HALLS) HND
1SURKQUNOTNG SDIL . CUMCKETE HRLLS. 70k
1RADIATION INVENTORY IN SURKOUNDING
1501,

1
sPRO 1S ENFTY. SURFACE COMTRNINBTION {5
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)
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FEM PRSI, MASTES COULD COMIIMUE SEEPres .
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1SEPTIC TANK RECEIVED SAMITARY MaSTEMRIEK FRUM
10ANGEHUUSE/CHECKPOINT, 1701-0 BUILDING,

1AND J709-D BUILDING.

1

:

F2 fulure eir releass
K: yor

Blank- no
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TABLE 3-19 100 H RELEASE POTENTIAL AND NEED FOR ACTION MATRIX
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TABLE 3-22 200 E RELEASE POTENTIAL AND NEED FOR ACTION MATRIX (continued)
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