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. Satisfy closure requirements established in Washington Administrative Code
(WAC) 173-303-610 for the 216-U-12 Crib.

. Minimize any adverse ecological effects caused by site remediation.

Preliminary remediation goals (PRG) for radionuclides are developed based on a 100 mrem/yr
exposure limit as identified in 10 Code of Federal Regulations (CFR) 835.208 (assuming DOE
¢ trol and continued waste management activities). The PRG for nonradiological constituents
are based on MTCA Method C (industrial formula values) consistent with WAC 173-340-745.
The PRG are established for contaminants within 0 to 3 m (0 to 10 ft) of the surface.

] lin iary remt ation Hals for ecological receptors and protection of groundwater are not
developed. Ecological impacts are evaluated q ''tatively in the analysis of alternatives, and any
i Hacts/improvements subsequent to remedial action are noted. Potential impacts to

groul "t : ited; however, impacts, especially in the near-term are considered

1 tl~ble.

Based on waste site contaminant characteristics, the 200-UP-2 IRM candidate waste sites have
been grouped into sites with short-lived radionuclides and sites with long-lived radionuclides.
Sites with contaminants that will decay in a relatively short period of time (e.g., cesium-137)
may be effectively addressed by an interim action given proposed DOE control of the 200 Area
for the foreseeable future. Other sites with long-lived radionuclides will most likely require
more permanent long-term solutions at a later date once long-term land use of the 200 Area is
defined. For these sites interim actions may only be protective in the near-term. Current and

{ * 1re contaminant levels are compared to PRG and the sites grouped into the following

( sgories:

. Sites that pose no current threat (<100 mrem/yr) or future threat (<15 mrem/yr by
2128) (i.e., no contaminants are present in the exposure zone or all contaminants
present in the exposure zone are below PRG; contaminants have short half-lives,
mainly cesium-137; and contaminants will decay to acceptable levels by 2128):

- 216-U-4 Reverse Well
- 216-U-4a French Drain
- 216-U-9 Ditch

- 216-Z-20 Crib

- 216-1 6 Crib.

Alternatives are not evaluated for the sites identified above because no threats are
present which warrant interim action.

. Sites that pose a current threat (>100 mrem/yr) but no future threat (e.g., decay to

<15 mrem/yr by 2128) (i.e., all contaminants have short half-lives and will decay
by 2128 owever, they currently exceed PRG):

ES-2
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I 1g-Term Effective 'ss and Perm: ence

The Excavation/Disposal alternative provides the highest degree of long-term effectiveness
because contaminants are removed from the site and ecological resources are enhanced. The
Biointrusion alternative provides for reduced surveillance and maintenance as compared to the
Surveillance and Maintenance alternative; however, both are protective. The No Action
alternative is not protective in the long-term because maintenance of the existing covers is not
conducted; erosion and biological processes could expose contaminants at unacceptable levels.

I luction of Toxicity, Mobility, or Volume

All the alternatives resi  in reduction of toxicity and volume through natural radioactive decay
of the contaminants. The Surveillance and Maintenance, Biointrusion, and Excavation/Disposal
alterr ives all provi : mobility reduction through control of biological intrusion.

Short-Term Effectiveness

The No Action alternative provides the highest degree of short-term protectiveness because no
actions are taken that would pose risks to workers or the environment. Short-term risks
associated with the Surveillance and Maintenance alternative are low and can be addressed

throuy proper zal and safety controls. The Biointrusion Barrier alternative is less effective in
the short term because heavy equipment is required and ecological resources may be ¢ turbed.
The Excavation/Disposal alternative represents the lowest short-term effectiveness because of the
heavy equipment required and intrusion into the waste.

Implementability

While all the alternatives are implementable, the Biointrusion Barrier and Excavation/Disposal
a ar ives have lower implementability because of interferences in the operable unit from
utilities and active facilities.

The following summarizes the comparative analysis for IRM at the long-lived radionuclide sites:
C rall Protection of Human Hea and the Environment

A natives except No Action protect human health and the environment during the IRM
period upon implementation by minimizing exposure to contaminants. However, because the
concentrations of contaminants will remain elevated for thousands of years, future actions may
be required. These actions are dependent on land-use and cannot be addressed at this time;
however, all the alternatives are potentially compatible with future actions.

C npliance with ARA

£ of the alternatives except No Action comply with corresponding ARAR for the IRM period.
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ACRONYMS (cont)
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surface contamination areas
semivolatile organic compound
to-be-considered

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order
transuranic v ite

treatment, storage, or disposal

uranium oxide

vitrified clay pipeline

volatile organic compound

Washington Administrative Code
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Waste Isolation Pilot Plant
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. Section 6.0 - comparative analysis of alternatives using the CERCLA nine
criteria.
. Section 7.0 - references.
. Appendix A - Applicable or Relevant and Appropriate Requirements - Lis ind

summarizes state and federal ARAR and to-be-considered (TBC) guidance.

. Appendix B - Protection of Groundwater - Qualitative discussion of physical
parameters that affect migration of contaminants to groundwater anc ~>scription
of RESRAD modeling for protection of groundwater.

. Appendix C- =" 7-U-12 CribClo  ~'Post Cli  re Plan-D ussior |
RCRA Closu an nents for ‘U-12 Crib and upde | CERC
integration matrix.

. Appendix D - Extent of Contamination Estimates - Calculations and assumptions
for extent of contamination and volume estimates.

. Appendix E - NEPA Considerations - Discussion of common elements such as
ecological and cultural resources.

. Appendix F - RESRAD Modeling Results - Assumptions, inputs, and results of
RESRAD modeling to determine preliminary remediation goals (PRG).

. Appendix G - Cost Estimates - Assumptions and unit costs associated with cost
estimates.
. Appendix H - Detailed Analysis Tables - detailed analysis tables comparing each

alternative to the nine CERCLA criteria.

1.3 SUMMARY OF THE AAMSR

The U-Plant Aggregate Area Management Study Report (DOE-RL 1992a) summarizes existing
information for the waste units associated with the U-Plant in the 200 West Area. This

infc ic was used to develop the investigation strategy for the 200-UP-2 LFI. In addition, the
report reviewed potential remedial alternatives that served as the starting point for this FFS.
Specific information from the AAMSR used in this FFS is detailed in subsequent sections.

1.4 SUMMARY OF THE 200-UP-2 LFI
The Limited Field Investigation for the 200-UP-2 Operable Unit (DOE-RL 1995a) summarizes

the investigation activities for the operable unit and provides a roadmap to integrate the
CERCLA and RCRA requirements. Table 1-1 identifies all the waste sites in the 200-UP-2

1-3
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....... (13) Incorporate NEPA values, such as analysis of cumulative, off-site, ecological,
and socioeconomic impacts, to the extent practicable, in DOE documents prepared under
the Comprehensive Environmental Response, Compensation, and Liability Act."

The NEPA values are incorporated in Appendix E.
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Figure 1-1 Hanford Site Map
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. Action-specific ARAR - technology or activity-based requirements or limitations
on actions taken with respect to hazardous waste.

In addition to ARAR, TBC guidance consists of nonpromulgated criteria, advisories, guidi nes,
or proposed regulations. Because TBC guidance is not legally binding, it does not have the
status of ARAR; however, TBC are identified and considered if ARAR do not exist for the
substances or situations of concern or the ARAR alone would not be sufficiently protective.

The ARAR and TBC used in the analysis of alternatives for the 200-UP-2 Operable Unit FFS are
identified in Appendix A.
2.4 EXPOSURE PATHWAYS

For the 200-UP-2 Operable Unit, the QRA considered the following pathways for the industrial
scenario:

. soil ingestion
. fugitive dust inhalation
. external radiation exposure from soil.

The risk scenario used in the QRA is based on a worker exposed to the waste at the maximum
concentration within the top 4.5 m (15 ft) of soil for the entire work year. Because the operable
unit is likely to be used for waste management, this exposure scenario is overly conservative.
The HFSUWG definition of waste management assumes only properly trained and protected
workers would be allowed on site. As part of this FFS, a more realistic exposure scenario was
developed to estimate potential risk. Under this scenario, it is presumed that DOE access control
to is maintained for at least 100 years following the closure of the tank farms. The Tri-Party
Agreement Milestone M-45-00 requires the closure of the tank farms by 2028; therefore, DOE
contr¢ ; are assumed until the year 2128. This assumption is used only to bound the scope of the
FFS and provide a basis to evaluate effectiveness of IRMs. The actual date for DOE release may
not be defined until a later date. Because the operable unit is in close proximity to both ERDF
and the 241-U Tank Farm, these same DOE controls are assumed for 200-UP-2.

The ecological risk was evaluated as part of the QRA. Ecological risk was rated low at the
216-U-1/2 Cribs and the 216-U-4 Reverse Well/216-U-4a French Drain system. For the 216-U-8
Crib and the 216-U-10 Pond systems, the ecological risk was e mated as medium to
medium-high based on plant uptake of radionuclides and metals and the subsequent ingestion of
plants by the pocket mouse. Because all of the sites evaluated in the LFI were retained on the
IRM pathway because of potential unacceptable human health risk, ecological risk was not
considered a driver for remedial action. In the detailed analysis of alternatives, the potential
improvement of the ecological risk currently identified will be evaluated qualitatively alo ; with
the mitigation of ecological impacts from remedial activities.

2-4
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. Reduce human exposure to radionuclides to at n an estimated annual dose rate
of <100 mrem. Reduce human exposure to nonradioactive contaminants
consistent with Model Toxics Control Act (MTCA) industrial Method C cleanup

levels.

. Satisfy closure requirements established in WAC 173-303-610 for the 216 -12
Crib.

. Minimize any adverse ecological effects caused y site remediation. Because .

of the sites evaluated in the LFI were retained on the IRM pathway because of
potential unacceptable human health risk, ecological risk was not considered a
driver for remedial action. In the evaluation of alternatives in this FFS, the
potential improvement of the ecological risk currently identified will be ev uated
qualitatively, along with the mitigation of ecological impacts from remedi
activities.

2.7 PRELIMINARY REMEDIATION GOALS

Waste sites were initially recommended as IRM candidates based on the QRA and were
recommended for further evaluation in this FFS. The FFS refines the assumptions related to land
use, exposure scenarios, the applicable regulatory requirements and defines the PRGs. The waste
sites and associated contaminants are further evaluated against the PRGs to refine the COPC, to
determine the continued need for an IRM, and to develop associated extents of contamination.
This evaluation is conducted in Section 3.0 and summarized in Section 3.5

For purposes of this FFS, a waste management land use assumption has been defined consistent
with continued DOE control of the 200 Areas. The exposure scenario for this land use '
assumption is defined by waste management workers excavating to install an underground
pipeline. The scenario is based on a 3 m (10 ft) by 3 m (10 ft) trench excavated through the
waste site that leaves residual contamination on the surface after installing the pipeline and
backfilling. The 3 m (10 ft) vertical limit is based on enginee 1g judgement of the probable
depth of excavation for pipeline installation applicable to 200-UP-2. This exposure scenario
results in a less conservative estimate (relative to the QRA) of threats posed by the 200-UP-2
waste sites. This is considered appropriate given the continued DOE control of the 200 Areas for
the foreseeable future.

Preliminary remediation goals for ecological receptors and protection of groundwater are not
developed for this FFS. Ecological impacts are evaluated qual itively in the analysis of
alternatives, and any impacts/improvements subsequent to remedial action are noted. Potential
impacts to groundwater are evaluated in Appendix B. The appendix discusses contas nant
migration potential and supports qualitative evaluation of groundwater impacts.
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The c1  operated from 1984 until 1985. It received 224-U Laboratory process condensate,
271-U Compressor cooling water, 221-U Building chemical sewer waste, and for a period of
several months, 224-U Building process condensate and chemit  sewer waste. By 1985, enough
waste had been discharged to the 216-U-16 Crib to create a perr  d groundwater zone on top of
a relatively impermeable caliche layer. The perched water mounded high enough to effect :
uranium contaminated vadose zone beneath the 216-U-1 and 216-U-2 Cribs. This water
mobilized uranium present in the vadose zone from past discharges to the 216-U-1 and 216-U-2
Cribs and transported it to the groundwater. The uranium concentration in the groundwater rose
from about 166 pCi/L to about 72,000 pCi/L in monitoring wells at the 216-U-1 and 216-U-2
Cribs. Discharge to the 216-U-16 Crib was stopped and between June and August 1985, about
685 kg (1,510 1b) of uranium was removed via a pump and treat system using ion exchange.
This resulted in a decreased groundwater uranium activity to about 17,000 pCi/L.

3.2.2 Radiation Area Remedial Action Project

The 216-U-1 and 216-U-2 Cribs were interim stabilized in 1991 with 0.6 m (2 ft) of clean soil.
The 241-U-361 Settling Tank and surrounding area was also stabilized during this time frame.
Soil above the settling tank was stabilized using a herbicide impregnated geotextile covered with
shotcrete to prevent growth of Russian thistle and other deep rooted vegetation. The surrounding
area received a 46 to 60 cm (18 to 24 in.) soil cover over the contaminated surface soils.

Surface contamination problems persist at this site primarily because of vegetation uptake. The
contaminated areas were recently restabilized with the addition of a clean soil cover. Ongoing
activities conducted by the RARA Project include surveillance and monitoring of the cribs for
subsidence, the ground surface for radiological contamination, ¢ covers for natural
deterioration, and annual applications of herbicides.

3.2.3 Summary of 216-U-1/2 System Site Investigation Data

Before the LFI, the 216-U-1/2 system had been monitored to determine crib performance and
potential impact to groundwater. From 1958 through 1976, gross gamma ray logs were cc :cted
and groundwater was sampled from existing groundwater monitoring wells (Fecht et al. 1977).
Additionally, characterization of the uranium plume under the 216-U-1/2 Cribs was conducted in
1988 (Baker et al. 1988).

During the LFI, the 216-U-1/2 system was characterized with the following:

. three vadose zone boreholes with sediment samples and radionuclide logging
. surface radiological survey

. five surface soil samples

. stainless steel pipeline camera survey.

34
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2607-W5 Septic . ank and Drain Field. Because 1is site is. 1 actively receiving discharge,
no interim actions will be proposed and the extent of contamination has not been determined.

216-U-16 Crib and VCP. Because no investigation has been completed at the 216-U-16 Crib,
the gravel fill is assumed to be contaminated. However, because the location of the gravel fill
being elow the zone of receptor intrusion (0 to 3 m [0 to 10 ft]), no contamination is assumed to
warrant implementation of an IRM. The associated VCP is assumed to be analogous to the
216-U-8 VCP; therefore, the vertical extent of contamination is assumed to extend from 1.8 to
3.1 m (6 to 10 ft) bgs. The lateral extent of contamination is assumed to be 1.5 m (5 ft) to each
side of the pipeline, or 3 m (10 ft) in total width by the length of the pipeline. The total length of
pipeline is 274.3 m (900 ft). Appendix D provides the basis and assumptions to estimate the
extent of contamination and presents the lateral and vertical extent of contamination with respect
to this site.

3.2.6 Potential Interferences

Potential interferences in implementing of an IRM at the 216-U-1 and 216-U-2 Cribsand &
241-U-361 Settling Tank include the nearby 16th Street, utilities that are located along 16th
Street, a main water line east of the cribs, the 224-U Building, and the neighboring active sites
(2607-W5 Septic Tank and Drain Fields and associated influent pipeline) (Figure 3-2).

Potential interferences in implementating an IRM : the 216-U-16 VCP include the intersection
of the VCP and 16th Street, utilities that are located along 16th Street, a nearby railroad track,
and steamlines (Fig e 3-2).

3.3 2 5-U-4 AND 216-U-4A SYSTEM

As defined in the 200-UP-2 LFI, the 216-U-4 and 216-U-4a system consists of the following
waste management units:

. 216-U-4 Reverse Well
. 216-U-4a French Drain.

3.3.1 Physical Description and Process Knowledge

216-U-4 Reverse Well. The 216-U-4 Reverse Well is a registered underground injection well in
Washington State. It is located just north of the west corner of the 222-U Laboratory (Figure
3-3). It consists of a 7.6 cm (3 in.) diameter steel pipe extending to a depth of 23 m (75 ft). The
reverse well has a perforation for the bottom 2.4 m (8 ft) of the pipe. The well depth does not
extend to the water table, which is located at a depth of roughly 61 m (200 ft) bgs.

3-6
























DOE/RL-95-106
Draft A

rather has been stabilized by using gravel and cobbles. The remainder of the 216-U-14 ditch has
been backfilled with native soils.

207-U Retention Basin. The 207-U Retention Basin consists of two concrete lined, open
settling ponds where waste water was held before overflowing into the 216-U-14 Ditch. The
basin is located roughly 91.4 m (300 ft) east of the 241-U Tank Farm (Figure 3-5). The two
compartments to the basin are each about 2 m (6.5 ft) deep and have a holding capacity of
2,000,000 L (500,000 gal) each. The influent line is oriented east-west between the basins and
224-U Building.

The 207-U Retentio Basin started operating in 1952 and ceased operation in 1994. Until 772,
the basin received steam condensate and cooling water from the 224-U Building and chemical
sewer waste from the 221-U Building. Since thenthet in only received cooling water from the
224-U Building. In the 1960's, sludge was scraped from the north basin and buried in a 12.2 by 3
by 2.4 m (40 by 10 by 8 ft) deep trench on the north side of the north basin (UN-200-W-11 ). A
similar action was taken to clean out the south basin and a similar burial trench is located
immediately south of the south basin (UN-200-W-! 2). No stabilization has occurred and the
site is posted as a surface contamination area.

216-Z-1D Ditch. The 216-Z-1D Ditch operated from 1944 until 1959 as a liquid waste disposal
site for the Plutonium Finishing Plant. It was deactivated in 1959 and replaced by the 216-Z-11
Ditch. The ditch begins at a point immediately east of the 231-Z Building and runs almost due
south to the 216-U-10 Pond (Figure 3-5). It was 1,300 m (4,300 ft) long, 0.6 m (2 ft) deep, and
1.2 m (4 ft) wide at its bottom with side slopes of 2.5:1.

The 216-Z-1D Ditch received roughly 1,000,000 L (264,000 g of process cooling water, steam
condensate, and vacuum pump sealant waters from the 231-Z, 234-5Z, and 291-Z Buildings. It
is classified as a TRU-contaminated soil site. The ditch was interim stabilized in 1981.

216-Z-11 Ditch. The 216-Z-11 Ditch began operations in 1959 as the replacement ditch for the
216-Z-1D Ditch. It parallels the earlier ditch from a point immediately east of the 241-Z
Building to the 216-U-10 Pond (Figure 3-5). It was 797 m (2,615 ft) long, 0.6 m (2 ft) de:  and
1.2 m (4 ft) wide at its bottom with side slopes of 2.5:1. The lower 203 m (665 ft) of the
216-Z-11 Ditch is the same as the 216-Z-1D Ditch. The first 36.6 m (120 ft) is also the same as
the 216-Z-1D Ditch.

The 216-Z-11 Ditch received process cooling waste and steam condensate from the 234-5Z
Building, cooling and sealant water from the 291-Z Building, and lab waste from the 231-Z
Building. Total volumes of effluent are not known for this site. The ditch was interim stabilized
in 1981.

216-Z-19 Ditch. The 216-Z-19 Ditch operated from 1971 until 1981 replacing the 216-Z-11
Ditch as a liquid waste disposal site for various Plutonium Finishing Plant facilities. It runs
parallel to, and between, the 216-Z-1D Ditch and the 216-Z-20 Crib (Figure 3-5). It was 842.8 m
(2,765 ft) long, 1.2 m (4 ft) deep, and 1.2 m (4 ft) wide atits bo n withside slopes« 2 1.

3-14
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. protect human health aﬁd the environment
. attain ARARs to the maximum extent feasible
. be cost-effective
. use permanent solutions and alternate eatment or reso  ce recovery technologies

to the maximum extent practical
. satisfy the statutory preference for treatment
. minimize the need for long-term maintenance an monitoring.

General response actions and preliminary remedial alternatives have previou  been developed
and analyzed in the U-Plant AAMSR (DOE-RL 1992a). Additional site data gathering during the
LFI has been used to further refine the potential remedial actions, such that IRM could be
developed commensurate with site characteristics. All GRA developed during the AAMSR
remain viable to some degree, however, not all techn( )gies are considered applicable for IRMs
at the 200-UP-2 waste sites. The range of applicable alternatives is focused on technologies
which will not limit potential future final actions. Additionally, only those technologies which
address the principle threats posed by the site (e.g., surface exposure to waste management
worker) and are proven effective at addressing site contaminants are considered in the
development of remedial alternative. The following subsections of this chapter detail the
assembly of the most promising technologies retained in Section 4.1 ii » focused remec 1l
alternatives for potential application of each 200-UP-2 IRM candidate waste site.

4.2.1 Description of Alternatives

Given the nature and extent of contamination defined in Section 3.0, as well as the physic:
characteristics of the 200-UP-2 IRM candidate waste sites, remedial alternatives have been
formulated by assembling technologies and process options ider fied in Section 4.1.
Reme al alternatives are developed for the following waste sites.

. 216-U-8 Crib/VCP

. 216-U-10 Pond/216-U-11 Trench (216-U-9 Ditch does not possess contaminants
warranting action; see Section 3.4.5)

. 216-U-14 Ditch/207-U Retention Basins

. 216-Z-1D Ditch/216-Z-11 Ditch/216-Z-19 Ditch (216-Z-20 Crib does not require
an IRM as defined by the PRG; see Section 3.4.5)

4-16



















































DOE/RL-95-106
Draft A

replacement of fencing, signs, soil covers, and monitoring equipment may be necessary. Overall
environmental quality will not be impacted as conditions will not change.

Reduction of Toxicity. Mobility. or Volume

No treatment is proposed; however, radioactive contaminants v 1 naturally decay to acceptable
levels.

Short-Term Effectiveness

This alternative addresses short-term risk to workers, as exposure to contaminants can be
effectively addressed by appropriate health and safety procedures during surveillance and
maintenance activities. No risks to the community exist given the sites' isolated location: d
waste management designation.

Implementability

This: ernative is easy to implement as components of the alternative are established
technologies currently implemented at the Hanford Site. Long-term deed restriction and DOE
waste management activities will require coordination with state groundwater agencies and local
zoning authorities.

§.2.1.3 Void Grout (where applicable)/Biointrusion Barrier/Surveillance and Maintenance.
As described in Section 4.2.1.3, this alternative includes grouting of underground voi :
(cribs/pipelines) and placement of a biointrusion barrier. Void grouting eliminates collapse
potential; the biointrusion barrier prevents biointrusion into the contaminated soil and provides
shielding from external radiation.

TT 1.1 ~ 1 4t A

1 uls alternative is protective of human health and the environment, as it contr« : biological
intrusion and shields ext 1l radiation. Additionally, the barrier prevents exposure to
contaminants via ingestion and inhalation as it isolates waste below ground surface. Risk of
collapse of underground voids is also prevented by void grouting of cribs and pipelines.

Exposure to contaminants will be minimized immediately upon implementating the a :rnative,
and the barrier has a life expectancy beyond the time that contaminants decay to acceptable
levels. Construction of the barrier and grouting will not pose unacceptable short-term risks or
crossmedia impacts. Natural resources will not be enhanced, as the barrier is not revegetated.
No impact to groundwater is anticipated (Appendix B).

Compliance with ARAR

The potential ARARs identi :d in Appendix H will be met by implementing this alternative and
no waivers are anticipated.
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6.1.2 Compliance with ARAR

All of the alternatives except No Action also comply with corresponding ARARs. No Action
does not comply with chemical-specific ARAR, as it leaves waste in place above acceptable
levels.

6.1.3 Long-Term Effectiveness and Permanence
The No Action alternative does not address the threats posed by the waste sites.

Surveillance and Maintenance and the Biointrusion Barrier alternatives both leave waste in place
but minimize exposure to contaminants. The Biointrusion Barrier alternative is more effective
over the long-term, as it would require less periodic maintenance and provide better protection
against contaminant migration due to the design of the barrier. __.1e Biointrusion Barrier
alternative also provides additional protection by eliminating ¢« apse potential through void
grouting.

The Excavation/Disposal alternative is most effective over the ing-term, as it permanently
removes contaminants from the site for disposal at an engineered facility. This alternative also
eliminates collapse potential through void grouting. Additionally, the Excavation/Disposal
alternative is the only alternative that provides for environmental ¢ ~ ancement due to regrading
and revegetation of the waste sites after removal.

Based on the discussion presented above, the alternatives are ranked as follows for this criterion
(best to worst):

1. Void Grout (where applicable)/Excavation/Disposal

2. Void Grout (where applicable’ ™ lointru Barrier/Surveillancear M ~ tenance
3. Surveillance and Main iance

4. No Action.

6.1.4 Reduction of Toxicity, Mobility, or Volume

Although natural attenuation (through decay) is an implicit component of all the alternatives, no
alternative provides for reduction of toxicity or volume of the waste through real treatment.
However, the containment components (e.g., basalt gravel) of the Biointrusion Barrier and
Excavation and Disposal alternatives and the vegetation control of the Surveillance and
Maintenance alternative are expected to preclude contaminant mobility by minimizing uptake by
potential ecological receptors and/or placement of contaminants in an engineered disposal
facility.

Based on the discussion presented above, the alternatives are ranked as follows for this criterion
(best to worst):
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[RMs, they must be evaluated at the time DOE releases control of the 200 Areas to ensure
protection of human health and the environment under the land use scenario defined at that time.

As an initial evaluation, concentrations of contaminants b-'»w 3 m (10 ft) at 216-U. ' 2 (worr*
case were compared to "ERDF Concentration Limits Bascu on Postdrilling Intruder Scenario
“Tauvie 4-12 in BHI 1995b). The comparison concluded that contaminants at depth do not exceed
e concentrations considered protective of an inadvertent intruder. This indi~atec that leaving

contaminants at depth is consistent with the findings of the ERDF performans ent (BHI
1995b). Addit - -"', contaminants at depth may impact groundwater in the Ire.

Hc v Appeuua B ncludes that even the worst case conditions (uraniur -1/2)
may not “~-act r~--mdwater, especially within the next 1,000 years. Regard] ent
estimatious, prot___on of groundwater will require further consideration duri..., ...... -.2anup of

the operable unit.
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APPEN IXC

216-U-12 CRIB CLOSURE/POST CLOSURE PLAN
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Mercury - The maximum mercury value in 216-U-18 is below the demonstrated groundwater
protection value and M A Method B direct soil exposure value.

Nickel - The maximum nickel value in 216-U-8 is below the demonstrated groundwater
protection value and MTCA Method B direct soil exposure value.

Selenium - The maximum selenium value in 216-U-8 is below the demonstrated groundw er
protection value and MTCA Method B direct soil expo e value.

Silver - The maximum silver value in 216-U-8 is below the 100x groundwater protection value
and the MTCA Method B direct soil exposure value.

Zinc - The maximum zinc value in 216-U-8 is below the 100x groundwater protection val :and
the MTCA Method B direct soil exposure value.

Contaminan{ ° = ™ * Method B Standards

Arsenic - The maximum arsenic value in 216-U-8 is below the demonstrated groundwater
protection value and MTCA Method C direct soil expo re values. It is above MTCA Me od B
residential values.

Cadmium - The maximum cadmium value in 216-U-8 is below the demonstrated groundwater
protection value and MTCA Method C direct soil exposure values. It is above MTCA Method B
residential values.

Other

Iron, Lead, Magnesium - No MTCA values are available for these parameters and, therefore,
they  excluded from tl ys of dan_ ous waste clos _ ioms.

3.2 DETERMINATION OF CLOSURE OP1 )N

Based on the above analysis of maximum concentrations in the analogous 216-U-8 Crib and
status of groundwater monitoring at 216-U-12 Crib, the 216-U-12 Crib will be requirec >
undergo modified closure, as defined in the Hanford Site Dangerous Waste Permit Condition
ILK. The presence of values of both arsenic and cadmium conclude a modified closure scenario.
Concentrations of these constituents are considered protective of groundwater through a
Summers Model demonstration, but are above direct sc exposure clean closure (MTCA 1 :thod
B) values.

The 216-U-12 Crib will undergo modified closure in accordance with e Hanford Site
Dangerous Waste Permit Condition [I.K.3. This condition requires that institutional controls be
provided at a modified closure unit in accordance with MTCA regulation contained in WAC
173-340-440. This regulation states, "Institutional controls are measures undertaken to limit or
prohibit activities that may interfere with the integrity of an interim action or cleanup action or
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S. POST CLOSURE PLAN ADDENDUM

51 GROUNDWATER MONITORING

Before or upon incorporation of the 216-U-12 Cribi o the ™ iford Site RCRA Permit,a nal
status groundwater monitoring program will be implemented at this crib. Any potential
remediation of the groundwater would be addressed through the 200-UP-1 Operable Unit as
discussed in the LFT.

5.2 PERSONNEL TRAINING

This section describes the training of personnel required to sample the groundwater and maintain
the U-12 Crib groundwater monitoring well network in a safe and secure manner during post
closure care.

5.2.1 Outline of the Training Program

This section outlines the introductory and continuing training programs necessary to conduct the
post closure groundwater monitoring activities at the U-12 Crib in a safe manner. It also
includes a brief description on how training will be designed to meet actual job tasks.

Sampling and Analysis Task I.eader and Pers 1

The following outline provides the classroom and on-the-job tr: 1ing programs that will be
completed by the task leader and any sampling personnel before being qualified to conduct
cle ire/post closure groundwa monitoring tivit att U-12(

. Hanford General Employee Training

. 40-hour initial hazardous waste worker training and/or 8-hr hazardous waste
worker refresher

. Job specific training includes:
- Medic First Aid
- Fire Extinguisher
. Waste Management Training includes:

- Supporting procedures for RCRA groundwater monitoring activities (WHC
1988, WHC 1992b)
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EXTENT OF CONTAMINATION ESTIMATES

This section presents dimension estimates for each 200-UP-2 candidate waste site. Also in this
section are vertical cross sections of the waste-sites including geol~~‘c logging, radiological
logging, and soil analytical data from the LFI boreholes used to determine the estimated. The
dimensions defined for each site include the site dimensions, the extent of contz inated soil, and
the extent of excavation. The waste site profiles serve several purposes. The profiles contain
information used to assess the applicability of the Remedial Action alternative  veloped in
Section 4.0. Additionally, the dimensions may be used to determine the volume of contaminated
soil and soil requiring excavation. Such volumes may not necessarily impact the determination
of appropriate remedial alternatives, however they are important considerations for developing
costs and estimating time required to complete remedial actions.

The site dimensions for each IRM candidate waste site were derived from available
documentation relevant to the 200-UP-2 Operable Unit. he majority of informat | used to
ascertain the site dimensions was found in ... U-Plant Source AAMSR (DOE-RL 1992a). Other
applicable documentation used includes th~ PFI/CM.. ..’ork Plan for the 200-UP-2 Operable
Unit (DOE-RL 1993a), the Limited Field tigatio. or the 200-UP-2 Operable Unit
(DOE-RL 1995a), the Waste Information Data System (WIDS), and existing Hanford
construction drawings.

The extents of contamination were determined using relevant information and data from
200-UP-2 Operable Unit documentation and field investigations. The laterala " tical extents
of contamination were defined through screening existing data against the PRG uefined in
Section 2.7, using radionuclide logging system (RLS) data, and analogous site assumptions. In
most cases, the extents of contamination were based on existing site investigationd 1excee ™
the PRG. However, due to the limited quantity of relevant data (i.e., one a ytical borehole per
waste site), the extent of contamination estimation also relied on the assumption that the existing
data are consistent throughout the particular site and that the data are applicable to analogous
IRM cand’ '-*z waste sites.

Using the lateral and vertical extents of contamination, the dimensions fortl volume of soil that
would require excavation for each IRM candidate waste site were determined. The extento e
excavation necessary to remove the contamination was based ona 1.5 H:1.0 Vexcav ‘ons :,
with the extent of contamination at depth serving as the bottom of the excavation. Contaminated
and excavated volumes are presented in Tables D-1 and D-2, respectively.
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SITE SYSTEM: 216-U-10 Pond System
SITE NAME: 216-U-14 Ditch

WASTE-SITE DIMENSIONS:
Earthen ditch that has been backfilled.
Length = 1,700 m (5,600 ft)
Width of Bottom = 2.4 m (8 ft)
Width of Top=8.5 m (28 ft)
Depth =1.2 m (4 ft)
CONTAMINATED VOLUME DIMENSIONS:
Length = 1,700 m (5,600 ft)
Width = 8.5 m (28 ft)
Depth=2.4 m (8 ft)
Assumptions: - The lateral extent of contamination is assumed to be defined by the top
of the ditch dimensions (Figure D-1).
- The vertical extent of contamination is assumed to extend 1.2 m (4 ft)
below the bottom of the ditch (Figure D-3).
EXCAVATED VOLUME DIMENSIONS:

Base of excavation dimensions are 8.5 by 1,700 m (28 by 5,600 ft) at a depth of 2.4 m (8
ft). Top of excavation dimensions are 16 by 1,700 m (52 by 5,600 ft).

Excavation slopes 1.5 H:1.0 V
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SITE SYSTEM: 216-U-10 Pond System
SITE NAME: 216-Z-11 Ditch

WASTE-SITE DIMENSIONS:
Earthen ditch that has been backfilled.
Length = 800 m (2,615 ft)
Width of Bottom = 1.2 m (4 ft)
Width of Top = 4.3 m (14 ft)
Depth= 0.6 m (2 ft)
CONTAMINATED VOLUME DIMENSIONS:
Length = 560 m (1,830 ft) (not including section same as 216-Z-1C )litch)
Width=4.3 m (14 ft)
Depth = 1.8 m (6 ft)
Assumptions: - The lateral extent of contamination is assumed to  defined by the top
of the dit___ dimensions (Figure D-1).
- The vertical extent of contamination is assumed to extend 1._ m (4 ft)
below the bottom of the ditch (Figure D-3).
EXCAVATED VOLUME DIMENSIONS:

Base of excavation dimensions are 4.3 by 560 m (14 by 1,830 ft) at a depth of 1.8 m (6
ft). Top of excavation dimensions are 9.8 by 560 m (32 by 1,830 ft).

Excavation slopes 1.5 H:1.0 V
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SITE SYSTEM: 216-U-10 Pond System
SITE NAME: 216-Z-20 Crib

WASTE-SITE DIMENSIONS:
Gravel filled, drain field-type trench.
Length of bottom = 463 m (1,519 ft)
Width of bottom = 3 m (10 ft)
Length of top =463 m (1,519 ft)
Width of top = 20 m (64 ft) (assuming a 1.5:1 side slope)
Depth=5.5m (18 ft)
CONTAMINATED VOLUME DIMENSIONS:

No contamination is assumed present in the 0 to 3 m (0 to 10 ft) bgs range defined by the
PRGs.

Assumptions: - gravel fill (3.7 to 5.5 m [12 to 18 ft] bgs) is assumed contaminated but
not addressed due to PRGs.

EXCAVATED VOLUME DIMENSIONS:

No excavated volume calculated because no contamination assumed.
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SITE SYSTEM: 216-U-10 Pond System
SITE NAME: 216-U-11 Trench Overflow Area

WASTE-SITE DIMENSIONS:

Flat area where standing water from overflow of the 216-U-11 Trench would
occasionally exist.

Length =240 m (800 ft)
Width = 180 m (600 ft)
Depth =0 m (0 ft)

Assumptions: - Assume waste-site dimensions are defined by the area betweer 1e
"arms" of the 216-U-11 Trench.

CONTAMINATED VOLUME DIMENSIONS:
Length =240 m (800 ft)
Width = 180 m (600 ft)
Depth=0.15m (0.5 ft)
Assumptions: - The lateral extent of contamination is assumed to be defined by the
waste-site dimensions (Figure D-1).
- The vertical extent of contamination is assumed to be the top 15 cm (6
in.) of soil per Mark Wasemiller of IT Hanford.
EXCAVATED VOLUME DIMENSIONS:

The excavation dimensions are 240 by 180 m (800 by 600 ft) to a depth of 0.15 m (0.5
ft).
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SIN .. SYSTEM: 216-U-10 Pond System
SITE NAME: 216-U-11 Trench

WASTE-SITE DIMENSIONS:
Earthen ditch that has been backfilled.
Length =1.375m (4,510 ft)
Width of Bottom = 1.5 m (5 ft)
Width of Top = 7.6 m (25 ft)
Depth=1.2 m (4 ft)
CON AMINATED VOLUME DIMENSIONS:
Length=1.375 m (4,510 ft)
Width = 7.6 m (25 ft)
Depth=2.4m (8 ft)
Assumptions: - The lateral extent of contamination is assumed to be defined by the top
of the trench dimensions (Figure D-1).
- The vertical extent of contamination is assumed to extend 1.2m (4 ft)
below the bottom of the trench (Figure )-3).
EXCAVATED VOLUME DIMENSIONS:

Base of excavation dimensions are 7.6 by 1,375 m (25 by 4,510 ft) ata depth‘of 2.4m (8
ft). Top of excavation dimensions are 15 by 1,375 m (49 by 4,510 ft).

E: " 1.5H:1.0V
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SITE SYSTEM: 216-U-10 Pond System
SITE NAME: 207-U Retention Basins

WASTE-SITE DIMENSIONS:

Consists of two concrete-lined, open, sett’” ;ponds. T UN-200-W-111 and
UN-200-W-112 are directly to the north and south of the basins, respectively.

Basins: ' Uncontrolled Releases:
Length 32 m (106 ft) each Length = 12 m (40 ft) each
Width = 32 m (106 ft) each Width =3 m (. J ft) each
Depth =2 m (6.5 ft) Depth=2.4 m (8 ft)

CONTAMINATED VOLUME DIMENSIONS:

Surface Contamination: Uncontrolled Releases:

Length =75 m (246 ft) Length = 12 m (40 ft) each

Width =38 m (123 ft) Width = 3 m (10 ft) each

Depth = 0.6 m (2 ft) Depth=2.4 m (8 ft)

Assumptions: - The lateral extent of contamination is assumed to be the di nsions of

the was. unit, as defined in DOE-RL (199.  (Figure D-1).

- The vertical extent of contamination is assumed a conservative,
engineering-based judgn 1t.

- Investigations show that the basins did not leak; therefore, no
contamination below basins is present.

/ATED VOLU! :DIMENSIONS:

Surface Contamination:
Due to shallow depth, base of excavation equals top of excavation, 75 by 38 m
(246 by 123 __,to 2 N

Each Uncontrolled Release:
Base of excavation dimensions are 12 by 3 m (40 by 10 ft) at .. Jepth of 2.4 m (8
ft). Top of excavation dimensions are 19 by 10.4 m (64 by 34 ft).

Each Concrete Liner:
Base of excavation dimensions are 32 by 32 m (106 by 106 ft)atz :pthof2m
(6.5 ft). Top of excavation dimensions are 38.3 by 38.3 m (*™“ 5 by 125.5 ft).
Note that both (1,900,000 1 [500,000 gal] each) basins are empty.

Excavation slopes 1.5 H:1.0 V
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SITE SYSTEM: 216-U-1/2 Crib System
SITE NAME: 241-U-361 Settling Tank

WASTE-SITE DIMENSIONS:

The settling tank is 6 m (20 ft) in diameter by 5.8 m (19 ft) high and buried so that the top
is 1.8 m (6 ft) bgs.

CONTAMINATED VOLUME DIMENSIONS:

Top 1.8 m (6 ft):
Length = 76 m (250 ft)
Width = 60 m (200 ft)
Depth = 1.8 m (6 ft)

Settling Tank:
6 m (20 ft) diameter
Depth=5.8 m (19 ft) (1.8 to 7.6 m [6 to 25 ft] bgs)

Assumptions:

Top 1.8 m (6 ft) - Per Mark Wasemiller of IT Hanford, consolidation of
contaminated soil and an uncontrolled release are assumed to form
an extent of contam ation 76 by 60 m (250 by 200 ft)1 rallytoa

- depth of 1.8 m (6 ft) (Figures D-4 and D-6).
Settling Tank - Extent of contamination assumed to be the dimensions of the tank.

EXCAVATED VOLUME DIMENSIONS:
Top 1.8 m (6 ft):
Base of excavation dimensions are 76 by 60 m (250 by 200 ft) at a depth of 1.8 m
(6 ft). Top of excavation dimensions are 82 by 66 m (268 by 218 ft).
Settling Tank:
Base of excavation dimensions are 6 m (20 ft) in diameter at a depthc 8 (19

ft). Top of excavation dimensions is 23 m (77 ft) in diameter.

Excavation slopes 1.5 H:1.0 V

D-15






- DOE/RL-95-106
Draft A

SITE SYSTEM: 216-U-1/2 Crib System
SITE NAME: 2607-WS5 Septic Tank

WAS E-SITE DIMENSIONS:
Underground concrete tank.
Length =9 m (30 ft)
Width =4 m (13 ft)
Depth=3.4m (11 ft)
CONTAMINATED VOLUME DIMENSIONS:
Site is still active.

EXCAVATED VOLUME DIMENSIONS:

Site 1s still active.
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SITE SYSTEM: 216-U-1/2 Crib System
SITE NAME: 216-U-16 Crib

WASTE-SITE DIMENSIONS:
Gravel-filled, drain field-type crib.
Length of bottom = 80 m (262 ft)
Width of bottom = 58 m (191 ft)
Length of top =95 m (313 ft)
Width of top = 74 m (242 ft)
Depth=52m (17 ft )

CONTAMINATED VOLUME DIMENSIONS:

No contamination assumed to exist, as defined by PRGs.

Assumptions: - Because the gravel fill is located below the 3 m (10 ft) t _ range
defined by the PRGs, no contamination is assumed *~ exist * tween 0
to 3 m (0 to 10 ft) bgs range. It should be noted that the gravel fill
from 3.7t0 5.2 m (12 to 17 ft) bgs is assumed contaminated (Figures

D-4 and D-7).

EXCAVATED VOLUME DIMENSIONS:

No excavation is calculated because no contamination assumed between 0 to 3 m (0 to 10

ft) bgs.
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SITE SY s 1 2L 216-U-1/2 Crib System
SITE NAME: 216-U-16 Vitrified Clay Pipeline

WASTE-SITE DIMENSIONS:

VCP, 46 cm (18 in.) in diameter, approximately 270 m (900 ft) long and buried at a depth
of 3 m (10 ft) bgs.

CON AMINATED VOLUME DIMENSIONS:
Length =270 m (900 ft)
Width =3 m (10 ft)
Depth=1.2 m (4 ft) (1.8 to 3 m [6 to 10 ft] bgs)

Assumptions: - The extent of contamination is assumed analogous to the 216-U-8
pipeline (Figures D-4 and D-7).

EXCAVATED VOLUME DIMENSIONS:

Base of excavation dimensions are 270 by 3 m (900 by 10 ft) at a depth of 3 m (10 ).
Top of excavation dimensions are 280 m by 12 m (930 by 40 ft).

Excavation slopes 1.5 H:1.0 V
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SITE SYSTEM: 216-U-8 Crib System
SITE NAME: 216-U-8 Crib

WASTE-SITE DIMENSIONS:

Consists of 3 timber structures, each 4.9 by 4.9 by 3 m (16 by 16 by 10 ft). The timber
structures are buried in a backfilled excavation.

Length of Bottom =49 m (160 ft)
V" Ith of Bottom = 15 m (50 ft)
Length of Top = 68 m (222 ft)
Width of Top=34 m (112 ft)
Depth=9.5 m (31 ft)

CONTAMINATED VOLUME DIMENSIONS:

Length = 68 m (222 ft)
Width =34 m (112 ft)
Depth =0.9 m (3 ft)

Assumptions: - The lateral extent of contamination is assumed to be the top of the crib

dimensions (Figure D-8).
- The vertical extent of contamination is assumed to be 0.9 m (3 ft) of

contaminated soil at the ground surface consolidated under the R A
project interim stabilization. Note that high concentrations of
cesium-137 were detected in Borehole 299-W19-94 from > w0 12 m
(30 to 40 ft) bgs, but will not be addressed, as defined by the PRGs
(Figures D-9 and D-10). '

EXCAVATED VOLUME DIMENSIONS:
Length =68 m (222 _,
Width =34 m (112 ft)

Depth = 1.5 m (5 ft) (due to 0.6 m [2 ft] soil cover over 0.9 m [3 f contaminated
material)
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SITE SYSTEM: 216-U-8 Crib System
SITE NAME: 216-U-8 Vitrified Clay Pipeline

WASTE-SITE DIMENSIONS:

VCP, 15 mcm (6 in.) in diameter, approximately 314 m(1,030 ) long and 3 m (10 ft)
bgs.

CONTAMINATED VOLUME DIMENSIONS:

Length =314 m (1,030 ft)
Width=3 m (10 ft)
Depth =12 m (4 ft) (1.8 to 3 m [6 to 10 ft] bgs)

Assumptions: - The lateral extent of contamination is assumed to be the length of e
pipeline by 3 m (10 ft) centered on the pipeline based on data from
Wasemiller et al. (1994) (Figure D-8).

- The vertical extent of contamination is assumed efrom1.8to3 m

(6 to 10 ft) bgs based on data from Wasemiller ( (1994). [t ::the
data showed contamination from 3 to 4.6 m (10 to 15 ft) bgsis  :sent,
but will not be addressed as defined by the PRGs (Figures D-9 and
D-11).

EXCAVATED VOLUME DIMENSIONS:

Base of excavation dimensions are 314 by 3 m (1,030 by 10 ft) at a depth of 3 m (10 ft).
Top of excavation dimensions are 323 by 12 m (1,060 by 40 ).

vationslo; 1.5H:1.0V
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SITE SYSTEM: 216-U-12 Crib System
SITE NAME: 216-U-12 Crib

WASTE-SITE DIMENSIONS:
Gravel filled, drain field-type trench

Length of Bottom =30 m (100 ft)
Width of Bottom =3 m (10 ft)
Len~th of Top =46 m (150 ft)
W 1of Top=18 m (60 ft)
Depth =4 m (13 ft)

CONTAMINATED VYOLUME DIMENSJIONS:

Length =46 m (150 ft)
Width = 18 m (60 ft)
Depth=1.8to 3 m (6 to 10 ft) bgs = 1.2 m (4 ft)

Assumptions: - The lateral extent of contaminati  is assumed to be the dimensions of

the top of the waste site (Figure D-8).
- The vertical extent of contamination is assumed to be analogous to the

bottom of the 216-U-8 Crib; therefore from the top of the gravel fill
(1.8 m [6 ft] bgs) to the bottom of the zone of intrusion (4 1 [13 ft]
bgs) as defined by the PRGs. Note: contamination is assumed present
below 3 m (10 ft), but will not be addressed as defined by the PRGs
(Figure D-12).

EXCAVATED VOLUME DIMENSIONS:

F :of excavation dimensions are 46 by 18 m (150 by 60 ft) at a depth of 3 m (10 ft).
Top of excavation d ms: 55 _ 27 (180 _ 90 ft).

Excavation slopes 1.5 H:1.0 V
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SITE SYSTEM: 216-U-4, 216-U-4A
SITE NAME: 216-U-4 Reverse Well, 216-U-4A French Drain

WASTE-SITE DIMENSIONS:

216-U-4 Reverse Well:
8 cm (3 in.) diameter steel pipe extending 23 m (75 ft) bgs.

216-U-4A French Drain:
1.3 m (51 in.) diameter concrete pipe ex ding from 1.5t02.7m (5 9 ft) bgs.

CONTAMINATED VOLUME DIMENSIONS:

No contamination ex 3 in the 0 to 3 m (0 tc .J ft) range exceeding the PRG of 100
mrem/yr (Figures D-13, D-14, and D-15).

EXCAVATED VOLUME DIMENSIONS:

No excavation calculated because no contamination warranting an I 1 exists at this site.
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water by several onsite facilities and for industrial uses (Dirkes 1993). In addition,t Columbia
River is used extensively for recreation, including fishing, hunting, boating, sailboarding,
waterskiing, diving, and swimming (Cushing 1995).

The Yakima River borders a small length of the southern portion of the Hanford Site.
Approximately one-third of the Hanford Site is ained by the Yakima River System (Cushing
1995).

1.1.3 Groundwater

The unconfined aquifer at the Hanford Site is referred to as the upper or suprabasalt aquifer
system because portions of the upper aquifer system are locally confined or semiconfined.
However, because the entire suprabasalt aquifer system is interconnected on a sitewide scale, it
will be called the Hanford Site unconfined aquifer for the purpose of this report. Aquifers
located within the Columbia River Basalts are referred to as the confined aquifer system
(Cushing 1995).

Confined aquifers within the Columbia River Basalts are within relatively permeable
sedimentary interbeds and the more porous tops and bottoms of basalt flows. Hydraulic-head
information indicates that groundwater in the confined aquifers flows generally toward the
Columbia River and, in some places, toward areas of enhanced vertical flow communication with
the unconfined system (Bauer et al. 1985; Spane 1987; DOE 1988).

Groundwater in the unconfined aquifer at the Hanford Site generally flows from recharge areas in
the elevated region near the western boundary of the Hanford Site toward the Columbia River on
the eastern and northern boundaries. The Columbia River is the primary discharge area for the
unconfined aquifer. Natural areal recharge from precipitation across the entire Hanford Site is
thought range froma »st0to10.__(0to4in.)per: r, butis probably less than 2.5 cm

(1 in.) per year (Gee and Heller 1985 __1 Bauer and Vacci ) 1990). Since 1944, the artificial
recharge from Hanford Site waste water disposal operations has been significantly g ter than
the natural recharge. An estimated 1.68 by 10'? L (4.4 by 0! gallons) of liquid was discharged
to disposal ponds, trenches, and cribs (Cushing 1995).

1.1.4 Meteorology

The Hanford Site is located in a semiarid region of southeastern Washington State. = e Cascade
Mountains, beyond Yakima to the west, greatly influence e climate of the Hanford Site area by
means of their "rain shadow" effect; this mountain range also serves as a source of cold air
drainage, which has a considerable effect on the wind regime on the Hanford Site (Cushing
1995). Climatological data are available for the Hanford Meteorological Station, which is
located between the 200 East and 200 West Areas.

Ranges of daily maximum and minimum temperatures vary from normal highs to 2°C (36°F) in
early January to 35°C (95°F) in late July. The record maximum temperature is 45°C (113°F) and
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Places, although the segment that passes throug the 200 West Area is considered to be a
noncontributing element. The nomination of this historic property is pending. A 100-m (328-ft)
easement has been created to protect the road from uncontrolled disturbance. Historic period
buildings from the Manhattan Project and Cold War eras that have not been evaluated for
National Register eligibility are located in both e 200 East and 200 West Areas.

1.1.6 Ecology

The Hanford Site is one of the few large areas of land in the region that has not been developed
for agricultural use. It is unique because the general public's use of the area is restricted, and use
of the land is limited to nuclear projects. The main Hanford Site is bounded on the north by the
Saddle Mountains, on the east by the Columbiz iver, and on the south and west by e Yakima
River and Rattlesnake Hills, respectively. The dominant topographical features include
Rattlesnake Mountain, the Columbia River and associated aquatic habitats, unstabilized sand
dunes near the Columbia River, Gable Mountain and Gable Butte that interrupt e rolling
landscape of the Hanford Site, and the 200 Areas Plateau.

Vegetation. The Hanford Site has been classified primarily as a shrub-steppe grassland
aubenmire 1970) composed of the following plant communities:

. sagebrush/bluebunch wheatgrass

. sagebrush/cheatgrass or sagebrush/Sandberg's bluegrass
. sagebrush-bitterbrush/cheatgrass

. greasewood/cheatgrass-saltgrass

. winterfat/Sandberg's bluegrass

. thyme buckwheat/Sandberg's bl!  zrass

. cheatgrass-tumblemustard

. willow or riparian

. spiny hopsage

. sand dunes.

Almost 600 species of plants have been identified at the Hanford Site (Sackschewsky et al.
1992). Dominant plants include big sagebrush (4Artemesia tridentata), rabbitbru
(Chrysothamnus spp), cheatgrass (Bromus tectorum), tumbleweed (Salsola kali), tumblemustard
(Sisymbrium altissimum), and Sandberg's bluegrass (Poa sandbergii). Cheatgrass and
tumbleweed, introduced invader species, thrive at the many disturbed areas on the I iford Site.
Other important understory plants include Indian ricegrass (Oryzopsis hymenoides),
needle-and-thread grass (Stipa comata), and sand dropseed (Sporobolus cryptandrus).

The 200 Areas are characterized according to the sagebrush/cheatgrass or Sandberg's bluegrass
communities of the 200 Areas Plateau. The dominant plants on the 200 Area Plateau are big
sagebrush, rabbitbrush, cheatgrass, and Sandbe 's bluegrass, with cheatgrass often providing
half of the total plant cover.
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construction-related and commut:  (worker) traffic flow for the Removal/Disposal alternatives
would be higher than for the containment alternative bec: e contaminated materials would be
transported from the site and clean borrow material would be transported to the site for use as
backfill.

1.2.1.2 Ecological Impacts. The No Action and Institutional Control alternatives would not
affect existing natural resource conditions. However, these alternatives do not inc 1de
revegetation or other habitat enhancement activi :s. Without revegetation or other h:  itat
enhancement efforts, most sites would not be restored to a native condition.

The Containment and Removal/Disposal alternatives would destroy existing vegetatic at a
waste site. In most cases, this is a minor impact because most waste sites in the 200 Area have
already been disturbed. Contaminant removal or onsite containment, followed by revegetation
and restoration efforts would benefit natural resources in the long term.

1.2.1.3 Air Quality Impacts. Hanford Site air quality is generally good. The proposed
remediation alternatives are not expected to cause long-term negative impacts to exist 1 air
quality. Site restoration and revegetation efforts will preclude long-term wind erosion problems
due to remediation activities. '

The No Action and Institutional Control alternatives would not affect short-term air quality.
However, the Containment and Removal/Disposal alternatives will generate fugitive dust. Dust
control measures will be used as needed to ensure that short-term impacts on air quality are
minimized.

1.2.1.4 Cultural Resource Impacts. For 200 Area waste sites where cultural resources are
present, measures will be implemented to ensure that cultural resource concerns are properly
addressed.

Tl No Action and Ii____tutional Control al. _ atives are not expected to disturb cultur
resources. However, if cultural resources are contaminated or legitimate access to cultural
resources is denied due to contamination levels, these alternatives may not be appropriate.

The Containment alternative would contain the waste in place and, therefore, would I¢ e any
existing cultural resources in place. However, cultural resources are not expected to occur at
waste sites that have already been disturbed. The alternatives would generally result in the
protection of cultural resources adjacent to the waste site since remedial activities would not
extend more than 3 m (10 ft) beyond the boundary of the waste site.

The potential for the Removal/Disposal alternative to disturb cultural resources would be high.
Actions to abate adverse impacts to significant cultural resources would be required before
initiating these alternatives.

1.2.1.5 Socioeconomic Impacts. he outlook for the Tri-( ies economy is uncertain. The
local economy could decline or grow in the next. years depending on economic activity not
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1.2.2 Issues

1.2.2.1 Mitigation Measures. Adverse impacts may no! : able to be avoided; therefore,
remedial action planning should minimize adverse impacts to the extent practicable by
implementing mitigation measures. Mitigation 1easures ay include restoring or protecting
other areas within the Hanford Site or off site to compensate for damages that may be incurred
during the cleanup effort.

Natural resources, for the purposes of mitigation, are considered to be physical resources such as
land, water, and air; biological resources such as wildlife abitat or plants and animals; human
resources such as remedial workers, and cultural resources such as Indian artifar ; or historical
sites. Studies have been conducted at the operable units within the 200 Areas to characterize
these resources. There are currer ongoing and planned studies to complete the « aracterization
of these resources where necessary. With this information, the natural resources will be fully
described before developing the designs for remedial action.

Natural resources can be impacted in a variety of ways during implementation of remedial
actions. For example, excavation, treatment, and construc Hn activities can unnecessarily
destroy wildlife habitat; disrupt normal breeding, nesting, or feeding activities of animals;
increase wind and water erosion; or unearth native Indian artifacts. Final mitigation easures, to
either eliminate or reduce the adverse consequences of the remedial activities, will be developed
as an integral component of the remedial design. The mitigation plans will be incorporated into
the design specifications, and also made part of the contractual obligations for remedial
contractors working on the site. In that way, mitigation becomes an integral component of the
remedial activities.

The following general mitigation measures are examples of actions that may be taken to protect
the physical, biological, human, and cultural resources that occur in the 200 Areas:

Physical Resources

. stockpile topsoil when possible

. minimize the width of construction corridors, the size of equipment yards and
parking lots, and the amount of cut and fill required

. place equipment yards, treatment systems, and support services in for rly
disturbed areas when possible

. develop and implement erosion control plans

. curtail or halt operations during high wind periods

. suppress fugitive dust with water, commercial suppressants, or temporary mulches

. prevent runoff and sediment transport to we nds and the Columbia River.
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stand in the center of the site at the edge of the trench for the modeling. The specific input
parameters to the model are presented in Table F-1. Exposure pathways for external exposure,
inhalation, and soil ingestion are modeled for each zone of contamination separately ¢ e to the
configuration of the program. Therefore Table F-1 contains a separate column of inputs for the
trench and soil cover contaminated zones. The separate configurations are modeled using the
relationship that the trench concentration is three times the surface soil concentration until a soil
concentration equivalent to 15 mrem/yr is achieved. The soil concentration for the trench that
corresponds to 100 mrem/yr becomes the preliminary remediation goal against which the site
specific volume weighted average concentrations are compared. The results are shown in Table
F-2.
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Unit

Item Cost Units Source/Comments
SITE WORK (labor, materials and equipment): Not including contractor overhead & profit & other add-ons.
Capital Costs: :
Excavate material $19.50 cy Includes pre-screening of soil. Derived from 300-FF-1 cost estimate.
D sal of contaminated material $22.29 ton-short Ha g & ERDF Disposal. Derived from 300-FF-1 cost «  nate
Backfill/Regrade $6.91 cy Spread & compact clean soil. Derived from 300-FF-1 cost estimate.
Biointrusion Barrier $3.51 sf Includes layering of basalt, gravel, sand and pea gravel derived from
preliminary barrier design.
Void Grouting $229.00 cy Includes grout and drilling wells. Based on vender quotes.
Air monitoring $110,250 LS Sampling stations & monitoring during remedial action; allowance. Derived
from 300-FF-1 cost estimate.
Pumping, trans. & disposal of liquid material $12,509 LS Average of three contractor estimates
Site Preparation $221,095 LS Includes: mob/demob/road maint./dust suppressant. Derived from 300-FF-1
cost estimate.
Maintenance Costs, Present Value:
Biointrusion Barrier maintenance $0.02 sflyr Includes monitoring and maintenance, as needed. Assumed to be one-half of
RARA costs due to engineered barrier with a longer design life.
Soil cover replacement $0.03 sflyr Estimate from RARA program at $0.50/sf every 20 years. Therefore,
$0.025/sflyr are annual allocation costed over a 132 year IRM timeframe.
Surveillance/Maintenance (e.g. soil covers) $0.04 sfiyr Estimate from RARA program including surveillance (surveying) and

maintenance (herbicides) of waste sites.

cy = cubic yard

ERDF = Environmental Restoration Disposal Facility
ft = feet
sf = square feet

RARA = Radiation Area Remedial Actions
LS = lump sum
ft/yr = feet per year
sflyr = square feet per year
DOE/RL = U.S. Department of Energy/Richland Operations
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RARA and

216-U-12 Crib/216-U-16 Vitrified Clay Pipeline

Contaminated Backfill Biointrusion Grout
Material Weight Excavated Volume  Barrier Area  Volume

Site (tons-short) Volume (cy) (cy) (sf) (cy)

_16-U-8 Crib/Vitrified Clay Pipeline 6,948 16,700 4,300 63,400 294
216-U-10 Pond/216-U-11 Trench 617,460 404,500 381,200 2,081,200 0
216-U-14 Ditch/207-U Retention Basins 57,766 68,200 35,600 307,800 0
216-Z-1DDitch/216-Z-11 Ditch/216-Z-19 Ditch 66,704 53,700 41,200 430,000 0

216-U-1 Crib/216-U-2 Crib/241-U-361 Settling Tank/ 31,170 34,500 19,200 101,500 144

Stainless Steel Pipeline/Vitrified Clay Pipeline

3,120 8,200 1,900 22,000 4

ft = feet
cy = cubic yards
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Unit L
Item Que vy Units Cost Cost” Notes
CAPITAL COSTS No additional capital cost beyond existing
controls.
LONG TERM MAINTENANCE COSTS, PRESENT VALUE
Surveillance/Maintenance 2,081,200 sf/yr $0.04 $1,662,303  RARA covers now in place since 1985
Soil Cover Replacement 1,040,600 sflyr $0.03 $519,470  Based on RARA estimate of $0.50/sf over 50%
of pond and trench every 20 years for 132
years.
Subtotal long term maintenance costs (net present value) $2,181,772
Contingency 25% $545,443
NET PRESENT VALUE COST FORLONG TERMMA T ANCE CARE $2,721,215
$2,721,215

TOTAL ALTERNATIVE COST (NET PRESENT VALUE) b

Costs are for mid-1996.
The sum of capital costs and the net present value for long term maintenance care costs.
ft = feet
RARA = Radiation Area Remedial Actions
ft/yr = feet per year
sf/lyr = square feet per year
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’ Unit
. Item Quantity Units Cost Cost” Notes
ICAPITAL COSTS No additional capital cost beyond
existing controls.
LONG TERM MAINTENANCE COSTS, PRESENT VALUE
Surveillance/Maintenance ),000 sflyr $0.04 $343,451
Subtotal long term maintenance costs (net present value) $343,451
I Contingency 25% $85,863
NET PRESENT VALUE COST FOR LONG TERM| INTENANCE CARE $429,314
. —
$429,314

'OTAL ALTERNATIVE COST (NET PRESENT VALUE,

®  Costs are for mid-1996.

The sum of capital costs and the net present value for long term maintenance care costs.

ft = feet
flyr = feet per year
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Unit
Item Cost Units Qty Cost” Notes
‘APITAL COSTS
Biointrusion Barrier $3.51 sf 22,000 $77,220
Void Grouting $229.00 cy 4 $916
Air monitoring $110,250.00 LS $110,250
Site preparation $221,095.00 LS $221,095
Subtotal Capital $409,481
Contractor overhead and profit 25% $102,370
Subtotal $511,851
Engineering and construction surveillance 70% $358,296
Subtotal $870,147
Contingency 25% $217,537
TOTAL CAPITAL COSTS $1,087,684
LONG :iRM MAINTENANCE COSTS, PRESENT VALUE
Biointrusion Barrier maintenance $0.02 sflyr 22,000 $8,786
Subtotal long term maintenance costs (net present value) $8,786
Contingency _ 25% $2,196
NET PRESENT VAL'™ €NCT FAD LONG TERM MAINTEN Ck CARE $10,982
TOTAL ALTERNATIVE COST (NET PRESENT VALUE) b $1,098,666

b

cy
ft
sf
LS
f/yr
sfiyr

Costs are for mid-1996.

The sum of capital costs and the net present value for long te

= cubic yard

= feet

square feet

=lum n

= feet per year

= square feet per year

)ance care costs.
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Unit
Item Cost Units Qty Cost” Notes
CAPITAL COSTS
Excavate material $19.50 cy 404,500 $7,887,750
Backfill/Regrade $6.91 cy 381,200 $2,634,092
Disposal of contaminated material $22.29 ton-short 617,460 $13,763,183
Air monitoring $110,250.00 LS $110,250
Site preparation $221,095.00 LS $221,095
Subtotal Capital $24,616,370
Contractor overhead and profit 25% $6,154,093
Subtotal $30,770,463
Engineering and construction surveillance 70% $21,539,324
Subtotal $52,309,787
Contingency 25% $13,077,447
TOTAL CAPITAL COSTS $65,387,234
TOTAL ALTERNATIVE COST (NET PRESENT VALUE) b $65,387,234

Costs are for mid-1996.

The sum of capital costs.
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LS = lump sum
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Unit
Item Cost Units Qty Cost” Notes

‘AL COSTS
Excavate material $19.50 cy 53,700 $1,047,150
Backfill/Regrade $6.91 cy 41,200 $284,692
Disposal of contaminated material $22.29  ton-short 66,704 $1,486,832
Air monitoring $110,250.00 LS $110,250
Sit  -eparation $221,095.00 LS $221,095
“Subtotal Capital $3,150,019
Contractor overhead and profit 25% $787,505
Subtotal $3,937,524
Engineering and construction surveillance 70% $2,756,267
tota) $6,693,791
Contingency 25% $1,673,448
TOTAL CAPITAL COSTS $8,367,239
b $8,367,239

1 ~OTAL ALTERNATIVE COST (NET PRESENT VALUE)

YA 61-Z-917/UMd T1-Z-912

cy
LS

Costs are for mid-1996.

The sum of capital costs.
= cubic yard

= lump sum
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Unit
Item Cost Units Qty Cost” Notes
CAPITAL COSTS
Excavate material $19.50 cy 8,200 $159,900
Backfill/Regrade $6.91 cy 1,900 $13,129
Disposal of contaminated material $22.29 ton-short 3,120 $69,545
Air monitoring $110,250.00 LS $110,250
Site preparation $221,095.00 LS $221,095
Subtotal Capital $573,919
Contractor overhead and profit 25% $143,480
Subtotal $717,399
Engineering and construction surveillance 70% $502,179
Subtotal $1,219,578
Contingency 25% $304,894
TOTAL CAPITAL COSTS $1,524,472
TOTAL ALTERNATIVE COST (NET PRESENT VALUE) b $1,524,472

Costs are for mid-1996.

®  The sum of capital costs.

cy = cubic yard
LS = lump sum
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Table H-7 Sites With Long-Lived Radionuclides
Void Group (where applicable)/Biointrusion Barrier (continued)

Implementability

—_—

What difficulties and uncertainties are associated
with construction?

Laterai extent of contamination is not well defined. Investigations may be
necessary to locate and plan extent of the barrier.

What is the likelihood that technical problems will
lead to schedule delays?

None.

What likely future remedial actions are anticipated?

This alternative will not like!v constitute final action due to long-lived COPC.
Alternative actions may be ¢  cted at a later date and documented in the Final
ROD for the operable unit. This aiternative is compatible with potential future
actions; however, the barrier mav have to be rm —~ved for some actions.

What risks of exposure exist should monitoring be
insufficient to detect failure?

Should the barrier fail, there is some potential for human and ecological exposure
to contaminants; however, institutional controls should limit intrusion to the site,
thereby decreasing potential for exposure.

What activities are proposed that require
coordination with other agencies?

Long-term deed restrictions will require coordination with state groundwater “
agencies and with local zoning authorities.

Are adequate treatment, storage capacity, and
disposal services available?

Not Applicable.

“ Are necessary equipment and specialists available?

Yes. Alternative components are established technologies. Construction
equipment and materials are readily obtainable and most materials are available
onsite.

Are technologies under consideration generally
available and sufficiently demonstrated or will they
require further development before they can be
applied at the site?

Alternative components are established technologies. Surface barriers,
institutional controls, and environmentai monitoring are proven technologies
currently implemented at the Hanford Site.

Will more than one vendor be available to provide a
competitive bid?

Yes. Several general earthwork and barrier construction contractors exist
*Many equip) - -*--- =" yvailable to supply monitoring equipment.
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