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• RAO 2: Prevent migration of contaminants through the soil column to groundwater and the 
Columbia River such that concentrations reaching groundwater and the river do not exceed 
maximum contaminant levels/nonzero maximum contaminant level goals under the Federal 
Safe Drinking Water Act of 1974 (40 Code of Federal Regulations [CFR] 141) and/or State 
of Washington drinking water standards (WAC 246-290), ambient water quality criteria for 
protection of freshwater aquatic organisms under the Federal Clean Water Act of 1977 
(40 CFR 131) and/or State of Washington surface water quality standards (WAC 173-201A), 
and the WAC 173-340 groundwater cleanup standards [WAC 173-340-720(3)]. 

This RAO will be met by removal of contaminated media above contaminant-specific 
RAGs/cleanup levels identified in the 300-FF-2 ROD (EPA 2001) or 300-FF-2 ESD 
(EPA 2004) and RDR/RA WP, as applicable, and demonstration that residual contamination 
will not exceed the groundwater and river water quality standards described in the above 
RAO for a period of 1,000 years. 1 The process for achieving these cleanup levels is 
discussed in the subsections that follow. 

• RAO 3: Prevent or reduce occupational health risks to workers performing remedial action. 

This RAO will be achieved by compliance with established procedures and plans for 
subsurface excavation and waste management during remedial actions on the Hanford Site. 
Hazard analyses are conducted for remedial activities in accordance with the work control 
process. Hazard analysis data and proposed activities are examined, and controls for hazards 
that may pose a threat to workers, the public, or the environment are developed. BHI SH 02, 
Vol. lSH-1, Safety and Health Procedures, Procedure 1.7, "Project/Facility Safety Planning 
and Documentation," in concert with BHI FS 01, Vol. 1, Field Support Administration, 
Procedure 2.1 , "Work Control," ensures that the appropriate level of safety documentation is 
implemented for all surveillance and work activities. A site-specific health and safety plan 
(SSHASP) will be prepared. 

• RAO 4: Minimize the general disruption of cultural resources and wildlife habitat, and 
prevent adverse impacts to cultural resources and threatened or endangered species. 

This RAO will be achieved through the implementation of resource review activities prior to 
remediation of a waste site. A cultural resource mitigation plan will be established prior to 
remediation at 300-FF-2 sites. Known cultural resources and traditional-use areas will be 
avoided whenever possible. If cultural resources are encountered during excavation, the 

1 Generally this will be demonstrated using the "100 times groundwater cleanup level" and/or the "100 times the 
dilution-attenuation factor (DAF), times the surface water quality" soil value for chemical constituents, and site­
specific RESidual RADioactivity (RESRAD) modeling for radiological constituents. These rules are 
conservative screening guidelines that may be supplemented with site-specific leach tests and additional 
RESRAD modeling, where appropriate. The "100 times groundwater" soil value assumes that a soil 
concentration 100 times acceptable groundwater concentrations will be protective of groundwater quality. The 
"100 times DAF" assumes that a soil concentration 100 times acceptable surface water quality standards, times a 
DAF of 2 will be protective of surface water quality. See Appendix B for more details. The use of the 
"100 times rule" is based on the WAC 173-340-740(3)(a)(ii)(A) regulation (1996 version) in effect at the time of 
ROD signature. · 
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State Historic Preservation Office and Native American Tribes will be consulted about 
minimizing impacts and taking appropriate actions for resource documentation or recovery. 

Remedial action activities will be performed in accordance with the Mitigation Action Plan 
for the 300 Area of the Hanford Site (DOE-RL 2002a), which discusses measures required to 
prevent or mitigate impacts to cultural and ecological resources within the remediation area. 
Ecological surveys will be performed prior to remediation activities to identify the species 
and habitat present and special precautions that should be taken to minimize adverse impacts. 
In addition, borrow sites will be located in areas where they will only impact low-quality 
habitat such as cheatgrass. The use of backfill will be implemented in accordance with 
DOE-RL (2002a). Appendix C of this document presents a revegetation plan for the 
300 Area. 

• RAO 5: Ensure that appropriate institutional controls and monitoring requirements are in 
place to protect future users at a rerilediated site. 

Institutional controls and monitoring requirements will be achieved through implementation 
of the requirements identified in the 300-FF-2 ROD (EPA 2001) and the Sitewide 
Institutional Controls Plan for Hanford CERCLA Response Actions (DOE-RL 2002h€l). The 
monitoring requirements of this RAO will also be met by compliance with the activities 
defined in the Operation and Maintenance Plan for the 300-FF-5 Operable Unit 
(DOE-RL 2001). 

2.2 CLEANUP LEVELS 

To achieve RAOs, numerical cleanup levels for industrial and unrestricted land-use were 
calculated and promulgated by the 300-FF-2 ROD (EPA 2001) and 300-FF-2 ESD (EPA 2004), 
respectively. These values were calculated based on best-available site characterization 
information and the generic conceptual site model for solid waste sites (shown in Figure 2-1). 
This model assumes that the vadose zone consists of a contaminated zone remaining after 
completion of remedial action with an uncontaminated zone between the contaminated zone and 
the groundwater. For calculation of cleanup levels for liquid waste disposal sites, the generic 
conceptual site model (shown in•Figure 2-2) assumes that the entire vadose zone contains 
uniform seme-residual contamination. 

The Washington State Department of Ecology (Ecology) terrest1ial ecological evaluation 
procedures became effective in August 2001 as part of its revision to the \VAC 173 340 cleanup 
regulation (y,ll\.C 173 340 7490). Because these procedures were promulgated after the ROD 
was signed, they are not ARARs for the 300 FF 2 interim remedial actions. This is consistent 
\Vith EPA requirements applicable to the initiation and conduct of remedial action \VOrk under 
CERCLA ... However, a protectiveness review must also be conducted to. ensure that th~ final 
remedy is protective of human health and the environment. DOE has initiated t1tvo efforts aimed 
at developing and applying methodologies to assess risk/protectiveness at the Hanford Site. 
These are the 100 .B/C pilot risk assessment and the 200 Area ecological evaluation. Draft plans 
for these efforts use various substantive elements of the terrestrial ecological evaluation 

Remedial Design Report/Remedial Action Work Plan for the 300 Area 
December 2008 2-3 I 



DOE/RL-2001-47 

Basis for Remedial Action Rev. 2, Draft A Redline 

procedures found in Vi/AC 173 340 7490, along 1.vith EPA guidance to evaluate risk. The 
Tri Parties anticipate that the risk assessment approach developed from these efforts will be 
used, or adapted if necessary, to evaluate protectiveness for the 300 FF 2 OU. 

2.2.1 Cleanup Levels for Industrial Land Use (300-FF-2 ROD) 

The ROD cleanup levels for an industrial land-use scenario are included in Table 2-1 for 
chemical constituents and in Table 2-2 for radiological constituents. The methodology used to 
arrive at these values for the direct exposure and groundwater and river protection pathways is 
included in Appendix D of this document and Appendix F of the 300-FF-2 FFS (DOE-RL 
2000a). Cleanup levels for additional constituents required for investigation of remaining 
300 Area waste sites were calculated based upon the methodology described in Appendix D and 
in DOE-RL (2000a). 

For radionuclides, the 300 Area industrial land-use scenario assumes that the exposure pathways 
for residual contamination will be (1) direct exposure to radiation, (2) ingestion of soil 
containing residual contamination, and (3) inhalation of particles in the air from residual 
contamination. It is assumed that drinking water is not obtained from groundwater sources and 
food products are not grown on the site. Although groundwater is not considered a potential 
exposure pathway in the qualitative risk assessment that supports the basis for remedial action, 
groundwater is considered to be a potential future drinking water source that must be restored to 
drinking water standards in a reasonable time frame, as established in the 300-FF-5 ROD 
(EPA 1996). The assumptions used for the 300 Area industrial land-use scenario are described 
in Appendix BD of this document and Appendix F of the 300-FF-2 FFS (DOE-RL 2000a). 
Major assumptions include the following: 

• Direct Exposure Route. The industrial land-use scenario assumes an adult worker is located 
in the area of residual contamination for approximately 1,500 hr/yr inside a building and 
500 hr/yr outdoors for a period of 30 years (these correspond to a typical work year for an 
adult worker). When the worker is outdoors, it is assumed that clean fill does not provide 
shielding from residual contamination. Furthermore, it is assumed that indoor exposure to 
external radiation is 70% of the outdoor levels (based on the shielding provided by the 
building from direct exposure to radiation from residual contaminants in the soil). 

• Soil Ingestion Route. The scenario assumes that a worker ingests 25 g of contaminated soil 
each year. 

• Inhalation Route. The scenario assumes that the air contamination inside a building is 40% 
of the outside air particle concentration (which is assumed to be 0.0002 g/m3 from residual 
soil contamination). 

The key modeling parameters that affect the direct exposure cleanup levels for radionuclides are 
(1) the depth of cover/clean fill over residual contamination (none is assumed for the 300 Area), 
and (2) the time spent on the former waste site location, both indoors and outdoors 
(approximately 1,500 hr/yr inside a building and 500 hr/yr outdoors). Other parameters affect 
the modeling results but are not as significant as these two items. 
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Cleanup levels for chemicals in the 300 Area industrial land-use scenario are based on 
WAC 173-340-745, which assumes that the exposure pathway for residual contamination will be 
from ingestion of contaminated soil. Soil cleanup levels are calculated using the equations 
provided by WAC 173-340-745(4), Method C for carcinogens and noncarcinogens. For both 
carcinogens and noncarcinogens, the calculations assume that a person weighing 70 kg (154 lb) 
ingests soil at a rate of 50 mg/day (18.25 g/yr), with a contact frequency of 40% and a 
gastrointestinal absorption rate of 100%. For carcinogens, the calculation is based_ on achieving 
a lifetime cancer risk goal of 1 in 100,000 (1 x 10-5

) for an exposure duration of 20 years and a · 
lifetime of 75 years. For noncarcinogens, the calculation is based on achieving a hazard quotient 
of 1. 

The 300-FF-2 ROD (EPA 2001) also requires that the soil cleanup level used not cause 
contamination of groundwater above drinking water standards or WAC 173-340-720(3), 
Method B cleanup levels ( even though groundwater ingestion is not an applicable exposure 
pathway in the industrial land-use scenario). The key modeling parameters that affect the 
analysis of groundwater protection are (1) the hydraulic parameters of the aquifer and 
contaminant characteristics (e.g., distribution coefficient [:Kl] values and leach rates), (2) the 
evapotranspiration rate (i .e., evaporation and plant uptake of precipitation), and (3) the amount of 
water applied for irrigation purposes. The key assumptions in the 300 Area industrial land-use 
scenario that affect the groundwater protection determination are (1) vegetation not requiring 
irrigation will be grown on the waste site after the cleanup is complete, or the waste site will be 
resurfaced to reduce water infiltration (thus allowing for a higher, 0.91, evapotranspiration 
coefficient to be used); and (2) no water will be applied to former waste site locations for 
irrigation purposes. These assumptions can only be modified if it can be demonstrated that there 
will be no negative impact on groundwater quality from residual contamination at former waste 
site locations (which requires EPA approval in advance). 

Finally, it is assumed that (1) no sensitive human subpopulations (e.g., children) are permitted to 
come into contact with residual soil or debris contamination from waste sites (i .e. , the cleanup 
levels are based on exposures to adults); (2) the period of analysis·for evaluation of site risks and 
groundwater protection is 1,000 years; and (3) direct exposure of onsite workers to residual 
contamination to a depth of 4.6 m (15 ft) may occur (this represents a reasonable estimate of the 
depth of soil that could be excavated and distributed at the soil surface as a result of site 
development activities). 

One thousand years was used as a reasonable endpoint for modeling calculations performed to 
support development of the 300-FF-2 OU preliminary remediation goals. The Risk Assessment 
Guidance for Superfund (RAGS) (EPA 1989) notes that consideration of multigenerational 
effects is useful when assessing risk posed by long-lived radionuclides. A 1,000-year time 
period is considered to be a reasonable endpoint for modeling, based on the following considerations: 

• A 1,000-year time frame has been recognized by several regulatory programs as being long 
enough to identify health impacts for residual contaminants. Although some long-lived 
radioactive materials may remain on these sites as part of the cleanup and disposal process, 
the peak dose occurs in less than 1,000 years for most. 
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• When predicting thousands of years into the future, uncertainties become very large because 
of major potential changes in the geohydrologic regime at the site over long periods of time. 
The consequences of exposure to residual radioactivity at levels approaching background are 
small, and considering the large uncertainties, long-term modeling is considered to be of little 
value. 

• Time frames greater than 1,000 years are considered to be more appropriate for evaluating 
long-term performance of disposal facilities, as opposed to residual contaminants at sites that 
have undergone a cleanup action. 

Based on this information, it was concluded that 1,000 years is a reasonable time period for 
evaluation of residual risk forthe 300-FF-2 OU waste sites. 

2.2.2 Cleanup Levels for Unrestricted Land-Use Scenario (300-FF-2 ESD) 

The cleanup levels for an unrestricted land-use scenario are included in Table~ 2-1 for 
chemical constituents and in Table--2-4 2-2 for radiological constituents. The methodology used 
to arrive at these values described in Appendix D of this document is similar to that in 
Appendix F of the 300-FF-2 FFS (DOE-RL 2000a) and is identical to the methodology used in 
developing the 100 Area unrestricted land-use cleanup levels included in the Remedial Design 
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 200~2e). Cleanup levels for 
additional constituents required for investigation of remaining 300 Area waste sites were 
calculated based upon the methodology described in DOE-RL (2008). 

The 300 Area unrestricted land-use scenario is identical to the 100 Area unrestricted or rural­
residential land-use scenario, except for site-specific hydrological parameters. For the purpose 
of using the REsidual RESidual RADioactivHy RI' ... Diological (RESRAD) dose model, 
unrestricted future use in the 300 Area is represented by an individual resident in a rural­
residential setting. This resident is assumed to consume and irrigate crops raised in a backyard 
garden; consume animal products (e.g., meat and milk) from locally raised livestock or meat 
from game animals (including fish); and live in a residence on the waste site. The exposure 
pathways considered in estimating dose from radionuclides in soil are inhalation; soil ingestion; 
ingestion of crops, meat, fish, drinking water, and milk; and external gamma exposure. This 
individual is conservatively assumed to spend 80% of his/her lifetime onsite. It is assumed that 
drinking water and irrigation water is obtained from groundwater impacted by the waste site. 
Groundwater is considered to be a potential future drinking water source that must be restored to 
drinking water standards in a reasonable time frame as established in the 300-FF-5 ROD 
(EPA 1996). The assumptions used for the 300 Area unrestricted land-use scenario are described 
in Appendix B--D of this document. 

Cleanup levels for chemicals or nonradionuclides in the 300 Area unrestricted land-use scenario 
are based on WAC 173-340-740(3), which assumes that the exposure pathway for residual 
contamination will be from ingestion, inhalation, and consumption of contaminated groundwater. 
Soil cleanup levels are calculated using the equations provided by WAC 173-340-740(3) for 
carcinogens and noncarcinogens. For both carcinogens and noncarcinogens, the calculations 
assume that a resident with an average body weight 16 kg (35 lb) over the period of exposure 
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ingests soil at a rate of 200 mg/day (73 g/yr), with a frequency of contact of 100% and a 
gastrointestinal absorption rate of 100%. For carcinogens, the calculation is based on achieving 
a lifetime cancer risk goal of 1 in 1,000,000 (1 x 10-6

) for an exposure duration of 6 years and a 
lifetime of 75 years. For noncarcinogens, the calculation is based on achieving a hazard quotient 
of 1. 

The.300-FF-2 ROD (EPA 2001) also requires that the soil cleanup level used not cause 
contamination of groundwater above drinking water standards or WAC 173-340-720(3), 
Method B cleanup levels . The key modeling parameters that affect the analysis of groundwater 
protection are (1) the hydraulic parameters of the aquifer and contaminant characteristics (e.g., 
Kct values and leach rates), (2) the evapotranspiration rate (i .e., evaporation and plant uptake of 
precipitation), and (3) the amount of water applied for irrigation purposes. Irrigation water is 
assumed to be applied at agronomic rates (76 cm/yr [30 in./yr]), surface vegetation is assumed to 
exist resulting in a evapotranspiration coefficient of 0.9L and the unrestricted land-use exposure 
pathways are assumed to include drinking water ingestion. 

The key assumptions in the 300 Area unrestricted land use scenario that affect the groundv,ater 
. protection detennination are irrigation at agronomic rates (76 cm/year [30 in./year]), surface 
vegetation resulting in a evapotranspiration coefficient of 91 %, and the change in the exposure 
pathway to include drinking water ingestion. 

On the same basis as described under the industrial land-use scenario, it is assumed that the 
period of analysis for evaluation of site risks and groundwater protection is 1,000 years, and 
direct exposure of onsite residents to residual contamination to a depth of 4.6 m (15 ft) may 
occur (this represents a reasonable estimate of the soil depth that could be excavated and 
distributed at the soil surface as a result of site development activities). 

2.2.3 Ecological Risk Evaluations 

When evalua6ng data for the closeout of waste sites, DOE will compare the radionuclide and 
nonradionuclide data against DOE's RESRAD-BIOTA, EPA's ecological soil screening values 
at www.epa.gov/ecotox/ecossl, and the WAC 173-340 table 749-3 ecological screening values at 
http://www.ecy.wa.gov/programs/tcp/policies/te1Testrial/table 749-3.htm. 

• Ecological protectiveness will be presumed when ecological screening values are not 
exceeded. 

• When ecological screening levels are exceeded and concentrations are less than background, 
ecological protectiveness will be presumed. 

• Ecology, EPA, and DOE guidance allow the use of additional lines of evidence to determine 
ecological protectiveness when screening and background levels are exceeded. After 
consideration of additional lines of evidence, there is a Sdentific/Management Decision 
Point. 
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The potential significance of any exceedances will be evaluated and discussed between the 
U.S. Department of Energy, Richland Operations Office (DOE-RL) and the lead regulatory 
agency. The conclusion of the ecological risk evaluation (including, where approp1iate, deferral 
to completion of the ri sk assessment associated with development of the fi nal RODs) will be 
documented in the relevant CVP or RSVP. Ecological risk conclusions These actions are interim 
until the final RODs for the 100 and 300 Areas are issued and placed in the Administrative 
Record. 

2.3 APPLICATION OF CLEANUP LEVELS 

2.3.1 Cleanup Levels Based on Vadose Zone Depth 

Waste sites may have different cleanup levels for individual constituents, depending on whether 
contamination is present above or below 4.6 m (15 ft) (see the 300-FF-2 FFS, Appendix F 
[DOE-RL 2000a]). For vadose zone soils or debris in the top 4.6 m (15 ft), cleanup will be 
achieved when (1) contaminant concentrations are demonstrated to be at or below direct contact 
cleanup levels within the CERCLA risk range of 10-4 to 10-6 (operationally equivalent to a dose 
of 15 mrem/yr), and (2) contaminant concentrations meet cleanup levels that provide protection 
of groundwater and the Columbia River. For vadose zone soils or debris below 4.6 m (15 ft), 
direct exposure/direct contact do not apply; however, cleanup levels protective of _groundwater 
and the Columbia River must be met. 

There may be some limited circumstances where contaminated soil, debris, or engineered 
structures above cleanup standards may be left in place below a depth of 4.6 m (15 ft) . Factors 
such as nature and form of contaminated material, implementability, cost, volume, and impacts 
to ecological and cultural resources may be used to evaluate the extent of excavation at depths 
greater than 4.6 m (15 ft). It is anticipated that these exceptions will only be necessary under 
very limited circumstances. Appropriate remedy selection change documentation (e.g., ESD or 
ROD amendment, based on the nature of the exception) and public involvement will be required. 
Regardless of these factors, protection of groundwater and the Columbia River must be achieved 
for any contamination left below 4.6 m (15 ft) (i.e., alternative remedial measures must be 
evaluated). 

2.3.2 Multiple Contaminant Concentrations 

Cumulative effects associated with the presence of multiple radionuclide or chemical 
contaminants at waste sites may require a reduction in the cleanup levels for individual 
constituents to meet applicable RAGs in the direct exposure, groundwater, and river protection 
pathways. This modification of cleanup levels, if'necessary, would take place during the 
verification of site cleanup following remediation.As prescribed by the 300 FF 2 ROD (EPA 
2001), the cleanup •,·e1ification process must demonstrate that the RAOs have been achieved 
under the applicable land use scenario. This includes the following standards to be met for 
cumulative effects of multiple contaminants: 
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• Cumulative risk of all radionuclides must be within the CERCLA risk range of 10-4 to 10-6 

(operationally equivalent to a dose of 15 mrem/yr). 

• Summation of the predicted groundwater dose from all beta- and photon-emitting 
radionuclides must be less than 4 mrem/yr. 

• Total excess cancer risk from all chemical constituents must not exceed 1 in 100,000 
(1 X 10-5). 

• Total of all toxicity hazard quotients for chemical or radiological constituents must be a 
hazard index of less than 1. 

Resolution of the potential for multiple effects cannot be ascertained until all cleanup verification 
data are gathered and the calculation of cumulative dose or chemical effects is made. The 
procedure for resolving these effects is discussed in Appendix B and is determined by 
application of the observational approach. Hanford Site cleanup is based on the observational 
approach, which relies on recorded information from historical process operations and 
information from limited field investigations on the nature and extent of existing contarrunation, 
combined with a "characterize and remediate in one step" methodology. As illustrated in 
Figure 2 3, the observational approach favors an iterative process in 1.vhich waste sites are 
progressively surveyed using radiological instruments and sampled until they are believed to be 
cleaned up, and cleanup verification samples are taken. 

The results of cleanup velification sampling are used to determine if RAGs may not be met 
because of the effects of multiple contaminants. If the cumulative dose from residual 
radionuclides is greater than 15 mrem/yr dose, or if the risk due to chemical constituents exceeds 
a total excess cancer risk of 1 in 100,000 (1 x 10-~) or a hazard index of 1, additional remediation 
1.vill be conducted and the area resampled for cleanup verification. If the summation of the 
predicted groundwater dose from all beta and photon emitting radionuclides is greater than 4 
mrem/yr, a site specific contaminant distribution model will be developed to more accurately 
describe actual site conditions and show that contaminant concentrations decrease 1tvith soil 
depth. A site specific model using the RESRAD software will need to demonstrate that 
contaminants at lmver concentrations at greater depths 1.vill not cause cumulative groundwater 
RAGs to be exceeded within 1,000 years. Y the site specific model predicts that lower residual 
soil concentrations at greater depth will cause the predicted groundv,rater dose to be greater than 
4 mrem/yr, additional remediation may be conducted and the area resampled for cleanup 
verification, or (in limited circumstances) alternative remedial measures may be evaluated. 

2.4 VERIFICATION OF WASTE SITE CLEANUP 

Appendix B outlines the process by which CVPs are prepared and reviewed. The purpose of the 
CVP is to document that the relevant waste site has been remediated in accordance with the 
applicable ROD, and that the RAOs under the applicable land-use scenario have been achieved. 
Site-specific data evaluations, such as those described below, are presented in the CVP to 
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demonstrate that the waste site, following remediation, does not pose an unacceptable risk to 
human health and the environment. 

Elements that must be addressed by the CVP include (but are not limited to) the follO'tving: 

• 1Nere the key modeling parameters affecting the direct exposure cleanup levels for 
radionuclides that were identified in Section XII.4 of the 300 FF 2 ROD (EPA 2001) for the 
industrial land use scenario or identified in Appendix B for the unrestricted land use scenario 
(e.g., depth of cover/clean fill, time spent on the former waste site) used appropriately? 

•Were the approp1iate industrial exposure assumptions from J,VAC 173 340 745(4), Method C or 
appropriate unrestricted exposure assumptions from V•/AC 173 340 740(3) for chemicals 
used in demonstrating that unacceptable risks do not remain from direct contact to residual 
chemicals in soils? 

•\Vere lee)' modeling parameters that affect the analysis of groundv,•ater protection (e.g., 
hydraulic conductivity, Ka, evapotranspiration rate, requirement for no irrigation [industrial] 
or requirement for irrigation [unrestricted]) applied correctly, and were the most current 
values (e.g., for Ka) used? 

•Was the appropriate conceptual site model (see Figures 2 1 and 2 2) utilized and verified with 
site specific data? 

•If multiple contaminants of concern were found, were the appropriate calculations pe1formed to 
evaluate whether cleanup levels for specific constituents need to be adjusted? 

•Were all of the requirements specified in the RAOs evaluated and achieved? 

There are numerous other elements that must also be evaluated as the CVP is developed. The 
information contained in Appendix B is intended to guide the author and reviewer of the CVP to 
ensure that all of the requirements have been met. This v.•ill result in verification that a waste site 
has been remediated to the desired cleanup levels. 

Site-specific factors such as the concentration of the contaminant at depth, the type of waste site 
(solid or liquid), and contaminant Kcts are used to verify that remaining concentrations of 
contaminants are protective of groundwater and the Columbia River (see Appendix B). 
Development of a site-specific contaminant distribution model may be necessary to more 
accurately describe actual site conditions and show that contaminant concentrations decrease 
with soil depth. Use of analogous sites and process knowledge, or a test pit or borehole, will be 
needed to establish the distribution of contaminants with respect to soil depth. A site-specific 
contaminant distribution model, using actual field data, will more accurately predict potential 
impacts of vadose zone soil contaminants on groundwater and the river. The model information 
will be used to determine if the remaining residual concentrations of contaminants in the 
unsaturated vadose zone are protective of groundwater and the river, or if further excavation of 
remaining contamination in the unsaturated vadose zone is required. Results will be documented 
in the CVP. 
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2.5 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

The "National Oil and Hazardous Substances Contingency Plan" (NCP) (40 CFR 300) and 
300-FF-2 ROD (EPA 2001) require that the remedial actions described in this document comply 
with the ARARs established in the ROD. The purpose of this section is to discuss how each of 
the ARARs identified in the ROD will be met during remedial action. Note that the 300-FF-2 
ESD (EPA 2004) does not change the general ARARs from the ROD. 

All activities associated with the remedial action for the source area sites covered under the ROD 
are anticipated to occur onsite, as that term is defined under the NCP. As a result, the remedial 
actions described in this document need only meet the substantive requirements of the ARARs 
established in the 300-FF-2 ROD (EPA 2001). 

The ARARs for this RDR/RAWP are those that were in effect at the time th~ 300-FF-2 ROD 
(EPA 2001) was signed. The chemical-, action-, and location-specific ARARs that were in 
effect for the 300-FF-1 ROD (EPA 1996) were also in effect at the time the 300-FF-2 ROD was 
signed, and thus are presented in this section. Section 2.5.2 includes only the criteria, advisories, 
or guidance to be considered that were in effect at the time the 300-FF-2 ROD was signed. If 
any requirement that would be applicable or relevant and appropriate for the selected remedial 
action is promulgated subsequent to the ROD being signed, the EPA will review the requirement 
and determine whether the selected remedial action is still protective in light of the new 
requirement. This determination will be documented in the Administrative Record. Additional 
background information on these ARARs can be found in Appendix C of the 300-FF-2 FFS 
(DOE-RL 2000a). 

2.5.1 ARARs 

"Model Toxics Control Act - Cleanup Regulation" (WAC 173-340 [as amended in 19961). 
Certain risk-based cleanup levels are considered ARARs for establishing chemical cleanup levels 
in soil. The remedial action will comply with these requirements through the removal of 
contaminants to levels prescribed in the 300-FF-2 ROD (EPA 2001) or 300-FF-2 ESD (EPA 
2004), as modified through the process described in this RDR/RAWP, and through routine 
monitoring during remedial activities. 

Safe Drinking Water Act of 1974. Maximum contaminant levels for public drinking water 
supplies are considered relevant and appropriate for protecting groundwater. The remedial 
action will comply witµ these requirements through the removal of contaminants to levels 
prescribed in the 300-FF-2 ROD (EPA 2001), as modified through the process described in this 
RDR/RA WP, that could cause exceedances of groundwater or river protection standards, based 
on drinking water standards. 

Clean Water Act of 1977 for "Protection of Aquatic Life," 40 CFR 131. These requirements 
are considered relevant and appropriate for establishing soil cleanup levels that are protective of 
the Columbia River. The remedial action will comply with these requirements through the 
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removal of contaminants to levels prescribed in the 300-FF-2 ROD (EPA 2001), as modified 
through the process described in this RDR/RA WP, and through routine monitoring during 
remedial activities. 

"Water Quality Standards for Surface Waters of the State of Washington" 
(WAC 173-201A). These requirements are considered relevant and appropriate for establishing 
soil cleanup levels that are protective of the Columbia River. The remedial action will comply 
with these requirements through the removal of contaminants to levels prescribed in the 
300-FF-2 ROD (EPA 2001), as modified through the process described in this RDR/RAWP, and 
continued monitoring. 

Clean Air Act of 1977, ''National Primary and Secondary Ambient Air Quality Standards" 
( 40 CFR 50) and "General Standards for Maximum Emissions" (WAC 173-400-040). 
Auth01ity to implement the national air quality standards has been delegated to the state of 
Washington and is implemented in WAC 173-400. It establishes standards and control 
requirements for air contaminants including particulates, lead, and dust. WAC 173-400-040 
requires that as long as emissions do not impact any nonattainment areas, control consists only of 
reasonable precautions to prevent the release of air contaminants. The standard construction 
techniques that will be employed during excavation and treatment such as using water spray to 
control fugitive emissions of contaminated dust and particulates are considered reasonable 
precautions. 
These requirements are considered applicable due to potential airborne emissions of particulates 
or lead during excavation, treatment, transportation, or disposal of hazardous materials . The 
remedial action will comply with these requirements through the removal of contaminants under 
controlled methods prescribed in this RDR/RA1NP. 

"General Standards for l:\tlaximum Emissions" (\¥1",.C 173 400 040). These requirements are 
considered re.levant and appropriate for the control of fugitive emissions that may result during 
implementation of the remedial action. The remedial action 1.vill comply \Vith these requirements 
through the removal of contaminants under controlled methods prescribed in this RDR/RA1.VP. 

"Controls for New Sources of Toxic Air Pollutants" (WAC 173-460). These requirements are 
considered applicable should a treatment technology that involves air emissions be necessary 
during the implementation of the remedial action. No treatment requirements have been 
identified at this time that would be required to meet the substantive applicable requirements of 
WAC 173-460. Treatment of some waste encountered during the removal action may be 
required to meet ERDF waste acceptance criteria. In most cases, the type of treatment 
anticipated would consist of solidification/stabilization techniques or macroencapsulation such as 
with grout, and WAC 173-460 would not be considered an ARAR. The remedial action will 
comply with these requirements, if applicable through the removal/treatment of contaminants 
under controlled methods prescribed-in this RDR/RA WP. 

Clean Air Act of 1977, ''National Emissions Standards for Hazardous Air Pollutants" 
(40 CFR 61) and "Radiation Protection - Air Emissions" (WAC 246-247). This 
documentation specifies that airborne emissions from all combined operations at the Hanford 
Site may not exceed 10 mrem/yr (40 CFR 61.92) effective dose equivalent to any member of the 
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public or hypothetical offsite maximally exposed individual. The radionuclide emission standard 
applies to fugitive, diffuse, and point-source air emissions of radionuclides generated dming 
excavation or treatment of contaminated soil. Compliance with the standard is detennined on a 
Hanford Site-wide basis and is documented in the annual radionuclide air emissions report for 
the Hanford Site. WAC 246-247-075(1), (3) and (8) requires monitoring for point sources, 
nonpoint sources, and fugitive emissions of radioactive material. WAC 246-247-040(3) also 
requires the application of best available radionuclide control technology to control radioactive 
ai r emissions. Standard construction techniques such as using water spray to control fugitive 
emissions of contaminated dust and particulates will be used. 
These requirements £u-e considered applicable for radionuclide and asbestos emissions from 
facilities owned and operated by the DOE. Radionuclides are present in the contaminated soils, 
structures, and debris that will be excavated, treated, transported, and disposed under this interim 
action. The remedial action 1tviH comp.ly \vith these requirements through the removal of 
contaminants under controlled methods presclibed in th.is RDR/RAWP. 

Asbestos-containing material may be encountered during excavation of waste sites that require 
remediation. The no visible emission standard and the packaging, labeling, and transportation 
requirements of 40 CFR 61. 150 will be met. Additionally, removal of asbestos on pipelines 
or other structures that are excavated as part of the remedial actions will be handled consistent 
with applicable po1tions of the procedures for asbestos emission control described in 
40 CFR 61. 145(c). 
"Radiation Protection Air Emissions" (~'AC 246 247). These requirements are applicable 
to potential airborne emissions of radionudides present in the contaminated soils, structures, and 
debris that will be excavated, treated, transported, and disposed. The remedial action will 
comply with these requirements through the removal of contaminants under contro.lled methods 
prescribed in this RDR/RA'.VP. 

"State of Washington Dangerous Waste Regulations" (WAC 173-303). These requirements 
are considered applicable for the identification, treatment, storage, and land disposal of 
dangerous wastes. Actions will comply with these requirements through adherence to site waste 
management procedures, as prescribed in this RDR/RAWP, removal of contaminants, continued 
groundwater monitoring, and adherence to receiving facility waste acceptance criteria. 

Resource Conservation and Recovery Act of 1976 (RCRA) Subtitle C, 40 CFR 261, 
40 CFR 264, and 40 CFR 268. These requirements are considered applicable for the 
identification, treatment, storage, and land disposal of hazardous wastes . The remedial action 
will comply with these requirements through adherence to site waste management procedures as 
prescribed in this RDR/RA WP, removal of contaminants, continued groundwater monitoring, 
and adherence to waste management procedures and receiving facility waste acceptance criteria. 

U.S. Department of Transportation (DOT) Requirements for the Transportation of 
Hazardous Materials (49 CFR 100 to 179). These requirements will be applicable for any 
wastes that are transported on public highways. The remedial action will comply with these 
requirements through adherence to site waste management procedures, as prescribed in this 
RDR/RAWP. 
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"Minimum Standards for Construction and Maintenance of Wells" (WAC 173-160 and 
WAC 173-162). These are applicable regulations for the location, design, construction, and 
abandonment of water supply and resource protection wells. The remedial action will meet these 
requirements through compliance with established site well construction and maintenance 
procedures. 

Toxic Substances Control Act of 1976, implemented via 40 CFR 761. This statute and 
regulation are applicable to the management and disposal of remediation waste containing 
regulated concentrations of polychlorinated biphenyls (PCBs), including specific requirements 
for PCB remediation waste. The remedial action will comply with these requirements through 
adherence to waste management procedures and receiving facility waste acceptance criteria, as 
prescribed in this RDR/RAWP. 

Archeological and Historical Preservation Act of 1974, 16 U.S.C. 469; 36 CFR 65. These 
requirements are applicable in order to recover and preserve artifacts in areas where an action 
may cause irreparable harm, loss , or destruction of significant artifacts. The remedial action will 
comply with these requirements through an assessment and mitigation of archeological and 
historic sites within the 300 Area prior to remedial action, as prescribed in this RDR/RA WP. 

Archaeological Resources Protection Act of 1979, 43 CFR 7. This statute is applicable in order 
to secure, for the present and future benefit of the American people, the protection of 
archaeological resources and sites that are on public lands. The remedial action will comply with 
these requirements through an assessment and mitigation of archeological and historic sites 
within the 300 Area prior to remedial action, as prescribed in this RDR/RAWP. 

Native American Graves Protection and Repatriation Act of 1990. This statute is applicable to 
any sites should Native American remains be found, and provides requirements for Federal 
agency responsibilities with regard to these discoveries. The remedial action will comply with 
these requirements through an assessment and mitigation of Native American remains within the 
300 Area prior to remedial action, as prescribed in this RDR/RAWP. 

National Historic Preservation Act of 1966, 36 CFR 800. These requirements are applicable to 
actions in order to ensure that Federal agencies consider the impacts of their actions on 
properties that are on or are eligible for the National Register of Historic Places. The remedial 
action will comply with these requirements through an assessment and mitigation of impacts to 
properties listed on or eligible for inclusion on the National Register of Historic Places. 

Endangered Species Act of 1973, 50 CFR 200, 50 CFR 402. These requirements are applicable 
in order to conserve critical habitat upon which endangered or threatened species depend. 
Consultation with the U.S. Department of the Interior is required, or in the case of anadromous 
fish species, consultation with the National Marine Fisheries Service, as applicable. The 
remedial action will comply with these requirements through an assessment and mitigation of 
endangered species or their habitat within the 300 Area prior to remedial action, as prescribed in 
this RDR/RA WP. 
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Migratory Bird Treaty Act of 1918, 50 CFR 10-24. These requirements are applicable to the 
protection of migratory bird species, including upland species and waterfowl, associated with the 
300 Area. The remedial action will comply with these requirements by following guidance 
prescribed in the Mitigation Action Plan for the 300 Area of the Hanford Site (DOE-RL 2002a), 
and through the performance of site-specific ecological resource reviews prior to remedial 
action, as prescribed in this RDR/RA WP. 

2.5.2 . Other Criteria, Advisories, or Guidance to be Considered for this 
Remedial Action 

Environmental Restoration Disposal Facility Waste Acceptance Criteria (BID 2002aWCH 
2008). The ERDF waste acceptance criteria delineate primary requirements, including 
regulatory requirements, specific isotopic constituents and contamination levels, the 
dangerous/hazardous constituents and concentrations, and the physical/chemical waste 
characteristics that are acceptable for disposal of wastes at the ERDF. The remedial action will 
comply with these requirements through adherence to waste management procedures and 
receiving facility waste acceptance criteria, as prescribed in this RDR/RA WP. 

"EPA Radiation Protection Guidance for Exposure to the General Public" (59 Federal 
Register [FR] 66414). EPA protection guidance recommends (nonmedical) radiation doses to 
the public from all sources and pathways to not exceed 100 rnrem/yr above background. It also 
recommends that lower dose limits be applied to individual sources and pathways. One such 
individual source is residual environmental radiation contamination after the cleanup of a site. 
Lower dose limits and individual pathways are referred to as secondary limits. The remedial 
action will comply with these requirements through removal of contaminants to levels prescribed 
in this ROD and through routine monitoring during remedial activities, as prescribed in this 
RDR/RAWP. 

The Future For Hanford: Uses and Cleanup, The Final Report of the Hanford Future Site 
Uses Working Group (Drummond 1992). The remedial action considers this guidance through 
the establishment of RA Os for industrial land use. 

Record of Decision: Hanford Comprehensive Land Use Plan Environmental Impact 
Statement (64 FR 61615). The remedial action considers this guidance through the 
establishment of RA Os for industrial land use. 
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Figure 2-1. Generic Conceptual Site Model for Solid Waste Sites. 
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adsorbed (or precipitated) by clean soil. Some 
continue to groundwater in dissolved form. 

Dissolved contaminants in infiltration water mix with 
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E0401038_2 

a In the generic site-model for solid waste sites, a conservative assumption is made that the upper 50% of the vadose zone beneath the excavated waste 
site (Zone A) is assumed to be contaminated (i.e., as a result of leaching) and the lower 50% (Zone B) is assumed to be clean. The concentration used 
for Zone A is the 95% Upper Confidence Limit (UCL) of the mean of cleanup verification samples collected from the bottom of the dig site. Contaminant 
transport through Zones A, B, and C is assumed to be described by a single Kd value. The generic conceptual site model should be modified with site-
specific information as appropriate. · 

N/A- Not applicable 

UCL= upper confidence limit 
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Figure 2-2. Generic Conceptual Site Model for Liquid Waste Sites. 
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a In the generic site-model for liquid waste sites, the entire vadose zone (Zone A + Zone B) contains uniform residual contamination. The concentration 
used for the contaminated vadose zone Is the 95% Upper Confidence Level (UCL) of the mean of cleanup verification samples collected from the bottom 
of the dig site. Contaminant transport is assumed to be described by a single contaminant specific Kd value. The generic conceptual site model should 
be modified with site-specific information as appropriate. 

N/A - Not applicable 

UCL = upper confidence limit 
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Figure 2-3. Observational Approach Path to Waste Site Closeout. 
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Table 2-1. Summary of 300 Area Industrial and Unrestricted (Residential) 
Nonradionuclide Cleanup Levels. (4 Pages) 

&! Back-
Soil CleanUJ:! Levels {mg/kg) a 

Contaminant Value ground Industrial 

{mL/g) {mg/kg) Direct 
Exnosure 

Metals 
Antimony 1.4 5b 1,400 

Arsenic 3 20d 58 

Barium 25 132 4,900 e 

Bervllium 790 1.51 104c 

Boron 3 NA 700.000 

Cadmium 30 0.81 b 139 

Chromium, total 200 18.5 5.25E+06 

Chromium VI 0 NA 21c 

Cobalt 50 15.7 1.050 
Conner 22 22.0 130.000 

Lead 30 10:2 1.000 

Lithium 50 33.5 7,000 

Manganese 50 512 490,000 

Mercury 30 0.33 1,050 

Methvl mercury NA NA 350 

Molybdenwn 20 NA 17,500 

Nickel 65 19.l 70,000 

Selenium 150 0.78 b 17,500 

Silver 90 0.73 17.500 

Strontium 25 NA 2.10E+06 

Tin 130 NA 2.10E+06 

Uranium 8.9d 3.21 505 
Vanadium 1.000 85.l 24,500 

Zinc 30 67 .8 l.05E+06 

lnorf!anics and TPH 
Cyanide 0 NA 70.000 

Fluoride 0.0143 2.81 21.000 
Nitrate (as Nitrogen) 0 11.8 5.60E+06 
Nitrite (as Nitro!!en) 0 NA 350,000 

Sulfate 2 237 NA 

Sulfide 0 NA NA 

TPH 50 NA 200 

VOAs 
Acetone r 0.0006 NA 3.15E+06 
Carbon tetrachloride f 0.152 NA 1,010 
MethY lene chloride f 0.01 NA 17.500 
Toluene F 0.14 NA 28.000 
Xylene r 0.233 NA 700.000 

Remedial Design Report/Remedial Action Work Plan fo r the 300 Area 
December 2008 

Residential Protective Protective 
Direct of Ground- of the 

Exoosure water River 

32 5 c 5c 

20 c 20 c 20 c 

l.600e 200 400 
10.4 e 1.51 C 1.51 e 

16,000 320 NA 
13.9 0.81 C 0.81 C 

120,000 18.5 C 18.5 C 

2.1 e 4.8 2 

24 15.7 C NA 
2,960 59.2 22.oc 

353 10.2c 10.2 c 

180 33.5 c NA 
11.200 512c 512c 

24 0.33 C 0.33c 

8 0.16 0.16 

400 8 NA 
1.600 19.1 C 27.4 

400 5 1 

400 8 0.73 c 

48.000 9,600 19.200 

48.000 9,600 19,200 

81 53 106 
560 85.l c NA 

24,000 480 67.8 c 

1,600 20 1.04 
4.800 960 400 

128,000 1,000 2,000 

8,000 100 200 

NA 25,000 50.000 

NA NA NA 
NA 200 200 

72,000 720 NA 
7.69 0.0337 0.05 

133 0.5 0.94 
6,400 64 1,360 

16.000 160 NA 
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Table 2-1. Summarv of 300 Area Industrial and Unrestricted (Residential) 
Nonradionuclide Cleanup Levels. (4 Pages) 

Back-
Soil Cleanu(! Levels (mgl'.kg} a 

K.!! 
Contaminant Value ground Industrial Residential Protective Protective 

(mL/g} (mg/kg} Direct 
Exnosure 

Semivolatiles 
Acenaghthene 4.9 NA 210,000 
AcenaQhthylene g. 6.12 NA 210,000 
Anthracene 23.5 NA l.05E+06 
Benzo(a)anthracene 360 NA 180 
Benzo(a)Qvrene 5.500 NA 18 
Benzo(b )fluoranthene 880 NA 180 
Benzo(k)fluoranthene 2.020 NA 1,800 
Benzofo b.i)oervlene g 2,680 NA 105,000 
Bis(2-chloro- l-methvlethvl) ether 0.0392 NA 1,880 
Bis(2-chloroethoxy)methane g 0.00277 NA 119 
Bis(2-chloroethyl) ether 0.0760 NA 119 
Bis(2-ethylhexyl)Qhthalate 110 NA 9,380 
Bromoohenvlohenvl ether 4- 4.16 NA NA 
Butvlbenzvlnhthalate 13.8 NA 700,000 
Carbazole 200 NA 6,560 
Chloro-3-methvlnhenoJ · 4- g NA NA 175,000 
Chloroanilene; 4- 0.0725 NA 14,000 

Chloronaohthalene· 2- 2.98 NA 280,000 
Chloro12heno I :2- 0.388 NA 17,500 
Chloroohenvlohenv l ether· 4- NA NA NA 
Chrvsene 200 NA 18.000 
Dibenzo(a,h)anthracene 1,790 NA 18 
Dibenzofuran 11.3 NA 7,000 
Dichlorobenzene; l.?- 0.379 NA 315,000 
Dichlorobenzene; 1,3- 0.434 NA 105,000 
Dichlorobenzene; 1,4- 0.616 NA 5,470 
Dichlorobenzidine: 3,3- 0.724 NA 292 
Dichloroghenol; 2.4- 0.147 NA 10,500 

Diethvlohthalate 0.0820 NA 2.80E+06 
DimethylQhthalate 0.0371 NA 3.50E+06 
DimethylQhenol; 2,4- 0.209 NA 70,000 
Di-n-butyl12hthalate 1.57 NA 350.000 
Di-n-octylQhthalate 83,200 NA 70,000 
Dinitro-2-methylQhenol; 4,6- 0.6015 NA 350 
Dinitro12henol; 2,4- 0.00001 NA 7,000 
Dinitrotoluene: 2,4- 0.0955 NA 7,000 
Dinitrotoluene; 2,6- 0.0692 NA 3,500 
Ethylene glycol 0.001 NA 7.00E+06 
Fluoranthene 49.1 NA 140,000 
Fluorene 7.71 NA 140.000 
Hexachlorobenzene 80 NA 82 

Remedial Design Report/Remedial Action Work Plan fo r the 300 Area 
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Direct of Ground- of the 
Exnosure water River 

4,800 96 129 
4.800 96 129 
24,000 240 1,920 

1.37 0.33 h 0.33 h 

0.33h 0.33 h 0.33 h 

l.37 0.33 11 0.33 11 

13.7 0.33 h 0.33 h 

2,400 48 192 
14.3 0.33 h 7.50 

0.909 0.33 h 0.33 h 

0.909 0.33 h 0.33 h 

71.4 0.6 0.36 
NA NA NA 

16,000 320 250 
50 0.437 NA 

4,000 80 NA 
320 6.4 NA 

6,400 64 206 
400 8.00 19.34 
NA NA NA 
137 1.2 0.33 h 

0.33 h 0.33 h 0.33 11 

160 3.20 NA 
7,200 60.0 540 
2.400 24.0 80 
41.7 0.33 h 0.972 
2.22 0.33 h 0.33 h 

240 4.80 18.6 
64,000 1.280 4,600 
80,000 1,600 14.400 
1,600 32.0 110.6 
8,000 160 540 
1.600 32 NA 
8.00 0.33 h NA 
160 3.20 14 
160 3.20 0.33 11 

80.0 1.60 136 
160,000 3,200 NA 
3,200 64 18.0 
3,200 64 260 
0.625 0.33lj 0.33 h 
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Table 2-1. Summary of 300 Area Industrial and Unrestricted (Residential) . 
Nonradionuclide Cleanup Levels. (4 Pages) 

Kl! Back-
Soil Cleanu11 Levels (mglkg) a 

Contaminant Value ground Industrial 

(mL/g) (m21kg) Direct 
Exnosure 

Hexachlorobutadiene 53.7 NA 700 
Hexachlorocvclooentadiene 200 NA 21.000 
Hexachloroethane 1.78 NA 3,500 
Hvdrazine 0.0143 NA 43.8 
lndeno(l 2,3-cd) pyrene 3,470 NA 180 

Iso12horone 0.0468 NA 138,000 
Methvlnaohthalene: 2- 2.98 NA 14.000 
Methyl12henol; 2- (cresol;o-) 0.434 NA 175.000 
Methvlohenol· 4- (cresol:o-) 0.434 NA 17.500 
Naohthalene 1.19 NA 70,000 
Nitroaniline; 2- 0.0527 NA 105,000 
Nitroaniline; 3- 0.0516 NA 1,050 
Nitroaniline: 4- 0.0516 NA 6,250 
Nitro benzene 0.119 NA l,750 
NitroQhenol; 2- NA NA NA 
NitroQhenol; 4- 0.309 NA 28.000 
Nitrnso-di-n-Qro12vlamine;N- 0.0240 NA 18.8 
Nitrosodi12henvlamine;N- 1.29 NA 26,800 
Pentachloroobenol 0.592 NA 1,090 
Phenanthrene g 23.5 NA l.05E+06 
Phenol 0.0288 NA l.05E+06 
Pyrene 68 NA 105,000 
Tributvl ohosohate 1.89 NA 24.300 
Trichlorobenzene: 1,2,4- l.66 NA 35.000 
Tricbloroohenol · 2.4.5- 1.60 NA 350,000 
Trichloro12henol: 2,4,6- 0.381 NA 11.900 

Pesticules and PCBs 
Aldrin 48.7 NA 7.72 

BHC, al12ha l.76 NA 20.8 
BHC. beta 2.14 NA 72.9 
BHC, delta 3.38 NA NA 
BH:C. gamma (Lindane) 1.35 NA 101 
Chlordane (aloha. gamma) 51 NA 375 

Dala12on 0.00274 NA 105.000 
Db; 2,4- 0.1 NA 28,000 
DDD, 4.4 ' - 45.8 NA 547 
DDE. 4,4'- 86.4 NA 386 
DDT, 4.4'- 678 NA 386 
Dicambra 0.0288 NA 105,000 
Dichloronhenoxvacetic acid· 2 4- 0.0294 NA 35,000 
Dichloro12ro12 g 0.0294 NA 35.000 
Dieldrin 25 .6 NA 8.2 
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Residential Protective Protective 
Direct of Ground- of the 

Exnosure water River 
12.8 0.33 h 0.33 h 

480 5 48 
71.4 0.313 0.38 
0.333 0.33 h NA 
1.37 0.33 h 0.33h 

1.050 9.21 1.68 
320 3.2 NA 

4.000 80.0 NA 
400 8.00 NA 

1,600 16.0 988 
240 2.4 NA 
24 0.33 h NA 

47.6 0.33 h NA 
40.0 0.40 3.40 
NA NA NA 
640 12.8 1,254 

0.33 h 0.33 h 0.33 h 

204 1.79 1.946 
8.33 0.33 h 0.33 h 

24,000 240 1,920 
24,000 480 4,200 
2,400 48 192 
185 3.3 h NA 
800 7 45.4 

8,000 160 NA 
90.9 0.795 0.42 

0.0588 0.002 h 0.002 h 

0.159 0.002 h 0.002 11 

0.556 0.00486 0.00554 
NA NA NA 

0.769 0.00673 0.0038 C 

2.86 0.025 0.021, 

2.400 20 NA 
640 12.8 NA 
4.17 0.0365 0.005h 

2.94 0.0257 0.005 b 

2.94 0.0257 0.005 h 

2,400 48 NA 
800 7 NA 
800 7 NA 

0.0625 0.003 h 0.003 b 
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Table 2-1. Summarv of 300 Area Industrial and Unrestricted (Residential) 
Nonradionuclide Cleanup Levels. (4 Pages) 

K Back-
Soil Cleanu~ Levels (mglkg} • 

-!I 
Contaminant Value ground Industrial Residential Protective Protective 

(mL/g} (ml?fkg} Direct Direct of Ground- of the 
Exnosure Exnosure water River 

Dinoseb (DNBP} 3.54 NA 3.500 80 0.7 NA 
Endosulfan (I, II, sulfate} 2.04 NA 21,000 480 9.6 0.0112 
Endrin (and ketone, aldehyde} 10.8 NA 1.050 24 0.2 0.039 
Hentachlor 9.53 NA 29.2 0.222 0.002 h 0.002 h 

Heotacblor eooxide 83.2 NA 14.4 0.11 0.002 h 0.002 h 

Methoxychlor 80 NA 17,500 400 4 1.67 
Polvchlorinated biohenvls 530 NA 65 .6 0.5 0.017 1

' 0.017 11 

PCB Aroclor-1016 107 NA 65.6 0.5 0.017 11 0.017 11 

PCB Aroclor-.1221 10.3 NA 65 .6 0.5 0.017 h 0.017h 

PCB Aroclor-1232 10.3 NA 65.6 0.5 0.017 11 0.017b 

PCB Aroclor-1242 44.8 NA 65.6 0.5 0.017h 0.0]7h 

PCB Aroclor-1248 43.9 NA 65 .6 0.5 0.017 11 0.017 11 

PCB Aroclor-1254 75.6 NA 65 .6 0.5 0.017 11 0.017 11 

PCB Aroclor-1260 530 NA 65.6 0.5 0.017 h 0.017 h 

Sil vex (to:2 4.5-) 0.08 NA 28,000 640 5 NA 
Toxaphene 95.8 NA 119 0.909 0.2 h 0.2 11 

Trichloronhenoxvacetic acid;2.4 5- 0.049 NA 35.000 800 16 NA 
' Cleanup levels established in lnteri111Actio11 Record o[Decision for the 300-FP-2 Operable Unit. Hanford Site. Bell/on Coullty, Washington 

(EPA 2001) or calculated per Ecology ( l996) ·(WAC 173-340-720. 173-340-730. and 173-340-740) unless otherwise noted. Details are 
available in the Remedial Desirm Report/Remedial Action Work Plan for rhe TOO Areas (DOE-RL 2008). 

" Hanford Site-specific background not available. Value is from Natural Backrmmnd Soil Metals Co11rentrations in Washin'{ton State 
(Ecologv 1994). 

' Where cleanup levels are Jess than background cleanup levels default to background per WAC l 73-340-700(4)(d) (Ecologv 1996). 
ct Va]ue is from Explanation ofSignifirant Difference for the 300-FF-2 Operable Unir Record o[Decision, Hanford Site, Benton Count\·, 

Washington (EPA 2004) and applies to the following eight waste sites 618-7. 300 VTS. 618-13. 600-47. 316-4. 600-63. and 600-259. The K1 
for uranium of 8.9 ml.Jg is also from EPA (2004) and applies to al l 300-FF-2 Op<:'r..1blt! Unit sites. 

• Carcinogenic cleanup level ca lculated based on the inhalation exposure pathwav (WAC 173-340-750[3)) (Ecology 1996) using an airborne 
particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 

' Common laboratory contaminant unlikely to be found in soil. If detected in soil, a ll analyses of blanks. duplicates. and splits should be 
checked and the origin al soil sample reanal vzed. 

f Toxicity data for this chemical are not available. Cleanup levels are based on suITogate chemicals: 
Contaminant: acenaphthylene: sum>gate: acenaphthene 
Contaminant: benzo(g.h .. i)perylene: suTI"ogate: pyrene 
Contaminant: bis(2-ch loroethoxyl)methane; surrogate: bis(2-chloroethyl)ether 
Contaminant: chloro-3-methylphenol: 4-: smrngate: methylphenol: 3-
Contam.inant: dichloroprop (pesticide): surrogate: Dichlorophenoxyacetic acid: 2.4-: (2.4-D) 
Contaminant: phenathrene; sunogatc: anlhracene. 

h Where cleanup levels are less than RDLs, cleanup levels default to RDLs per Ecologv ( I 996). WAC 173-340-707(2). 
Ecologv = Washington State Department of Ecology 
K!! = Di s1Tibution coefficient di scnssed .in DOE-RL (2008). Appendix E. When unavailable from DOE-RL (2008). K!! values are taken 

NA 
PCB 
RDL 

from the Ecology CLARC Database at<http://www.ecy.wa.gov > or from the Risk Assessment lnfosmation System database 
maintained by the Oak Ridge National Laboratory at< http://risk.lsd.oml. gov >. 

= not available 
= polvchl01inated biphenyl 
= required detection limit 
= total petroleum hydrocarbon 

VOA = volati le oreanic analytes 
WAC = Wmltin~ton Ad111inis1rati1'e Code 
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Table 2-2. Summary of 300 Area Industrial and Unrestricted 
Radionuclide Lookup Values. 

Soil Looku[! Value ([!Ci/g} " 

~ Back- Industrial 
Contaminant Value ground Industrial Unrestricted 

Groundwater/ 
(mL/g} ~ Direct Direct 

River 
Ex[!osure Ex[!osure 

Protection 
Americium-241 200 NA 210 32.1 NA 

Carbon-14 200 NA 82 8.7 NA 
Cesium-137 50 1.1 25 6.2 NA 
Cobalt-60 50 0.008 5.2 1.4 NA 

Euronium-152 200 NA 12 3.3 NA 
Eurooium-154 200 0.033 11 3.0 NA 
EuroQium-155 200 0.054 518 125 NA 

Nickel-63 30 NA 3.37E+06 4,026 NA 

Plutonium-238 200 0.004 155 38.8 NA 

Plutonium-239/240 200 0.025 245 35. l NA 
Plutonium-241 200 NA 12.900 854 NA 

Stronti um-90 25 0.18 2,500 4.5 NA 

Technetium-99 0 NA 410,000 34.7 239 

Thorium-?28 200 NA 10.8 '),., 

L. ·~' 
NA 

Thorium-230 200 NA 23.? 3.0 NA 
Thorium-232 200 1.3 4.8 1.0 NA 
Tritimn (H-3} 0 NA 1,980 7 11 5,360 

Uranium-233/234 8.9 b l.L 167 27.2 13 l.6 
Uranium-235 8.9 b 0.11 16 2.7 13.2 

Urani um-238 8.9 b 1.1 167 26.2 12J.2 
Total uranium 8.9 b 2.27 350c 56.1 272.0 

Unrestricted 
Groundwater/ 

River 
Protection 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

385 
NA 

NA 

NA 
70.2 

33 .2 

NA 

NA 

NA 
746 

17.9 

1.8 

17.3 

37.0 
Lookup va lues establ ished in Interim Action Record o(Decision for the 300-FF-2 Operable Unit, Hanford Site, Benton Countv. Washington 
(EPA 2001) or calculated using RESRAD 6.4 with input parameters from the Remedial Design Report/Remedial Action Work Plan (or the 
JOO Area (DOE-RL 2008). 

h Va lue is from Explanation o(Significam Di/'fere11ce for the 300-FF-2 Operable Unit Record o(Decisio11. Hanford Site. Benton Countv. 
Washington (300 FF-2 ES!)) (EPA 2004). Detai.ls of unrestricted land use uranium lookup values are from 300 Area UHrestrirted La.11d Use 
Lookup Values. 0300X-CA-V0042. Rev. 0 (BHI 2003). 
ln accordance wirh the 300-FF-2 ESD (EPA 2004), the direct exposure lookup value for uranium under the indust:iial scena1io is 267 pCi/g 
for ei ght waste sites (618-7, 300 VTS, 618-13. 600-47, 316-4. 600-63, and 600-259). 

,K;i = Dist:i·ibution coefficient discussed in DOE-RL (2008). Appendix E. When unavailable from DOE-RL (2008). Kg values are taken from 
the Washington State Depaltment o(Ecology CLARC Database at<http://www.ecy.wa.gov > or from the Risk Assessment 
lnfonnation System database maintained by the Oak Ridge National Laboratory al < htqJ://ri sk.lsd.orn l. gov >. The Ki for uranium is 
8.9 mlJg from EPA (2004). 

NA = not availab le 
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3.0 REMEDIAL ACTION APPROACH AND MANAGEMENT 

Initiation of full-scale remedial action to accomplish the goals set forth in the 300-FF-2 ROD 
(EPA 2001) requires a supporting infrastructure and completion of numerous interdependent 
tasks. The project team, cost and schedule, change management approach, planning, remedial 
action operations, and site closure process are described in the following subsections. Key tasks 
associated with this process are shown in Figure 3-1. 

3.1 PROJECT TEAM 

The term "project team," in the strictest sense, means all individuals working to accomplish a 
particular project. According to this definition, there are numerous members of the project team. 
For the purpose of this discussion, the project team will be limited to the regulatory agencies, 
DOE, and the Environmental RestorationRiver Corridor Closure (RCC) Projectteam. 

3.1.1 Regulatory Agencies 

The regulatory agencies for the CERCLA remediation activities in the 300 Area of the Hanford 
Site are EPA and Ecology. The lead regulatory agency for this area is the EPA, with support 
from Ecology, where integration with RCRA treatment, storage, and disposal units is required. 
The lead regulatory agency is responsible for overseeing the activities to ensure that all 
applicable regulatory requirements are met. 

3.1.2 U.S. Department of Energy, Richland Operations Office 

The DOE-RL is the government agency responsible for the remedial actions throughout the 
300 Area and the remaining Hanford Site. The DOE-RL has assigned project managers to each 
major area and task involved with remediation activities. The DOE-RL project managers are 
responsible for the management of their assigned activities including scope, schedule, budget, 
quality, personnel, communication, risk/safety, contracts, and regulatory interface. 

3.1.3 Environmental RestorationRiver Corridor Closure Contractor 

The ERG-RCC Project team is currently responsible for implementation of remedial actions in 
the 300 Area. The ERG-RCC Project team is made up of Bechtel Washington Closure Hanford 
(WCH) ., and its preselected subcontractors CH2M HILL Hanford, Inc., and Eberline Services 
Hanford, Inc. Under the direction of the Director of the Field Remediation Closure Project, 
project managers are assigned, consistent with the project management assignments of DOE-RL, 
to promote a single point-of-contact management philosophy. Each ERG-WCH project manager 
must develop, maintain, and oversee individual project teams. The project team will include all 
required disciplines to accomplish the remedial actions in a safe, efficient, and compliant 
manner. 
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3.2 COST AND SCHEDULE 

Cost estimates for remediation of 300-FF-2 OU waste sites were prepared as part of the 
300-FF-2 FPS (DOE-RL 2000a) and subsequently carried forward into the proposed plan 
(DOE-RL 2000c) and 300~FF-2 ROD (EPA 2001). The estimates were prepared with an 
accuracy of -30% to +50% to support evaluation of remedial alternatives and selection of a 
remedy. Cost estimates are updated based on design work. In accordance with CERCLA 
requirements. an ESD will be pursued by the EPA if remediation costs change significantly from 
those identified in the ROD. for implementation of the selected remedy for the 300 FF 2 OU 
waste sites included in the scope of this document are summarized in Tab.le 3 1. Cost estimates 
will be updated based on design lfvork. Numbers presented reflect estimates prepared for the FFS 
and updated in accordance with the agreements made in the 300 FF 2 ESD (EPA 2004). 

Project schedules are developed in accordance with the RCC Project's procedures at several 
different levels consistent with the project work breakdown structure (WBS). The WBS-based 
schedules promote complete and consistent compliance with DOE Order 4700.1, Pro;ect 
Management System, and cost and schedule control systems criteria. Large-scale (multi-year) 
projects encompassing multiple smaller projects (e.g., each waste site remediation can be 
considered a single project, while the entire project is to remediate all waste sites) are generally 
planned and scheduled using a phased approach. Near-term (less than l year) work is usually 
planned and scheduled at a detail activity level using logic ties to establish and maintain a true 
critical-path schedule. Logic-driven, critical-path schedules, commonly referred to as the 
critical-path method, are used to manage and control the daily progress of the work and provide 
early warning of problem areas. Forecast planning and scheduling (1 to 2 years) can be 
perfo1med at the task-package level, and long-range planning and scheduling (greater than 
~ years) is pe1formed at the work package or cost account levels. 

3.2.1 Remediation Scheduling 

Post-ROD planning and scheduling for remediation projects follows a distinct pattern consistent 
with the work package level of the WBS. Planning elements at this level include, but are not 
limited to or bound by, remedial design, procurement. remedial actions, and site closures. 

3.2.1.1 Remedial Design. Remedial design includes all design work, project plans, project 
procedures, remediation cost estimating, drawings, and specifications required to procure a 
remediation subcontractor to perform the remediation. Project plans will define the 
data-gathering requirements to ensure worker health and safety and to eventually prove the waste 
sites meet remediation goals and standards. Project procedures will define the "how to" of 
obtaining data and controlling the site activities. Planning documentation is discussed further in 
Section 3.4. Scope of work, design drawings, and specifications will provide the necessary 
technical tools to procure a subcontractor. 

3.2.1.2 Procurement. Procurement includes soliciting qualified subcontractors, preparing 
requests for proposals (RFPs), awarding the subcontract, coordinating submittals, negotiating 
change orders, and receiving and controlling subcontractor request for payments. The RFP 
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documents are prepared as part of the remedial design. Procurement must assemble the RFP and 
contract documents. 

3.2.1.3 Remedial Actions. Remedial action includes implementing the remedial design and 
project plans. The implementation will include, but will not be limited to, subcontractor 
oversight, excavation, material handling, analytical system operations, worker health and safety, 
radiological controls, data gathering, and overall daily conduct of operations. Subcontractor 
oversight occurs through administration of subcontract documents . Project specifications and 
procedures define the "how to" of excavation, material handling. analytical system operation, 
data gathering, and overall daily conduct of operations. Worker health and safety and 
radiological control requirements are included in site health and safety plans and permits. 

3.2.1.4 Site Verification and Closeout. Site vedfication and closeout includes, but is not 
limited to, data collection (including samples and photographs), data evaluation, data 
interpretation, preparation of documentation, Tri-Party approval that the RAOs have been met, 
and updating the WCH End States and Final Closure Project files and the Hanford Site Waste 
Information Data System (WIDS). 
A list of similar commitments that relate to facilities within the 300 i\.rea is also shovm in 
Table 3 3. Within the framev,rork of the Tri Party Agreement milestones and ayailable funding 
levels, detailed working schedules are developed in accordance with the River Corridor 
Contractor procedure manual PI 1, Profoct lntegrationBR PC O 1, B0,seline 0,n.d F'unds 
Management System, at several different levels, consistent \Vith the project v,ork breakdown 
structure (WBS). The WBS based schedules promote complete and consistent compliance with 
DOE Order 4700.1, Project },1f:lnagement System, and cost and schedule control systems criteria. 
Near term (less than l year) work is usually planned and scheduled at a detail activity level , 

. using logic ties to establish and maintain a true critical path schedule. Logic driYen, critical path 
schedules, commonly refeffed to as the critical path method, are used to manage and control the 
daily progress of the v,•ork and proYide early 1.vaming of problem areas. Forecast planning and 
scheduling (1 to 2 years) can be perfonned at the task package level, and long range planning 
and scheduling (greater than 2 years) is performed at the work package or cost account level. 

Detailed scope, schedule, and associated budgets are established at the project .level in detailed 
work plans (D'NPs). The DWPs are prepared yearly and typically outline the planned scope, 
schedule, and budget for the Federal fiscal year (FY) that begins October 1 and ends the 
following September 30. The general scope, schedule, and budget associated v..-ith 300 Area 
remedial actions include closeout of the 618 4 and 618 5 Burial Grounds by FY 2004 and start of 
remedial activities at various 300 FF 2 \Vaste sites, including 600 47, 316 4,600 259,300 8, 
300 18, and 618 3. 

Another schedule driver is a CERCLA statutory requirement to initiate and maintain substantial 
continuous remedial actions at a l'WL site within 15 months of obtaining a ROD. For the 
300 Area l'WL site, remedial actions at the 300 FF 1 OU and groundv,ater monitoring activities 
were initiated in 1997 and are ongoing. Remedial actions '.'!'ere completed at the 300 FF 1 OU in 
2003. The focus for continuous remedial actions is transitioning to the 300 FF 2 OU 1,...aste sites. 
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The remedial action schedules for cleanup of the Hanford Site are d1iven by a set of milestones 
that have been established as part of the Tri-Paiiy Agreement (Ecology et al. 1989), a number of 
which have jtl-st--been renegotiated. Schedule commitments associated with cleanup of the 
300-F.F-2 OUs are summarized in Table 3-1 and are shown in Figure 3-2. 

3.3 REMEDIAL ACTION CHANGE MANAGEMENT 

Types of changes in the 300 Area remedial actions that affect compliance with the requirements 
in the 300-FF-2 ROD (EPA 2001) will be classified as nonsignificant, significant, or 
fundamental. The BRG-WCH project manager is responsible for tracking all changes and 
obtaining appropriate reviews by BRGWCH staff. The project manager will discuss the 
proposed change with DOE-RL, and DOE-RL will then discuss the type of change that is 
necessary with the EPA. As the lead regulatory agency, the EPA is responsible to determine the 
significance of the change. · 

3.4 REMEDIAL ACTION PLANNING 

Post-ROD planning and scheduling for remediation projects follows a distinct pattern consistent 
with the work package level of the WBS. Planning elements at this level include development of 
the remedial design and solicitation of a remedial action subcontractor. Additional planning 
documentation includes field procedures, SAP, health and safety plan, mitigation action plan 
(MAP), air monitoring plan, technical performance specifications, safety analysis/hazard 
classification, and procurement documents. Some of the tiered planning documentation (e.g., 
remedial designs, air monitoring plans, site-specific investigations, or others) may require 
approval by the lead regulatory agency, if requested. When reviews are required, DOE shall 
provide the documentation to the lead regulatory agency for review and approval. Summary 
briefings and discussions may be held at unit manager's meetings or other forums, as agreed. 
Issues will be identified and resolved in a timely manner to prevent or minimize impacts to 
schedules, including those for procurement. A specific process for remedial design and air 
monitoring plan reviews and approvals is included in the applicable planning subsections below. 

3.4.1 Remedial Action Designs 

Remedial design includes all design work, project plans, project procedures, remediation cost 
estimating, drawings, and specifications required to procure a remedial action subcontractor to 
perform the work. Project plans will define the data-gathering requirements to ensure worker 
health and safety, and to eventually prove that the waste sites meet remediation goals and 
standards. Project procedures will define the "how to" of obtaining data and controlling the site 
~ctivities. Scope of work, design drawings, and specifications will provide the necessary tools to 
procure a subcontractor. DOE shall provide the remedial designs to the lead regulatory agency 
for review and approval, if requested. Summary briefings and discussions may be held at Unit 
Nanager's meetings or other forums, as agreed. Issues will be identified and resolved in a timely 
manner to prevent or minimize impacts to schedules for issuing RFPs. 
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The following process will be followed to implement the requirement above, and may be 
modified at the 300 Area unit manager's meeting: 

• The DOE shall provide the draft remedial design package and design schedule to the lead 
regulatory agency at the unit manager's meetings, or deliver to the local field office. 

• The lead regulatory agency shall provide notice. to DOE in a timely manner, if approval is 
warranted, usually within 3 to 5 days. 

• The lead regulatory agency review period is generally 2 weeks. If additional review time is 
necessary, the review period can be increased up to 4 weeks. If more than 4 weeks is 
required due to the complexity of the project, DOE and the lead regulatory agency shall agree 
to the review period, as necessary. To minimize impacts to the schedule, additional review 
time should be communicated early in the process. 

• Review comments and issues shall be identified and resolved in a timely manner. Review 
comments and issues, including responses or resolutions, shall be documented in the unit 
manager's meetings, letters, or other forums, as agreed. 

• The DOE shall provide a· copy of the final remedial design package, with comments 
incorporated, to the lead regulatory agency at the unit manager's meetings, deliver to the 
local field office, or transmit. 

• An approval letter should be provided to DOE by the lead regulatory agency within a 
reasonable time frame. The approval letter should reference the specific design, and indicate 
that approval by the lead regulatory agency is warranted. 

3.4.2 Field Procedures 

Field procedures provide guidance to site workers during field work execution. The procedures 
define the scope, operations, progression of field work, personnel control requirements, 
radiological posting requirements, and analytical system guidance. The procedures also provide 
contingency plans should unexpected conditions arise. The site superintendent must execute 
field operations in compliance with these field procedures. 

3.4.3 Sampling and Analysis Plan 

The 300 Area Remedial Action Sampling and Analysis Plan (300 Area SAP) (DOE-RL 
~2009) will provide direction for sampling efforts to support excavation guidance, waste 
characterization, worker health and safety, and site closure. The SAP includes quality assurance 
project plans that define the strategy to control the quality and reliability of the analytical data 
and establish associated protocols for data management. The field analytical team must perform 
all sampling and analysis efforts in strict compliance with the SAP. · The SAP will be prepared 
by project staff and provided to the DOE and regulatory agencies for review and approval. 
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(RDR/RA WP-5) The 300 Area SAP also defines the decision-making process for the candidate 
sites and newly discovered sites. The decision-making process for the candidate sites and newly 
discovered sites is performed on a site-specific basis. Because of the diversity of characteristics 
among the candidate sites, an agreement was made with the EPA to provide the details of the 
sample design for each site in a site-specific WI. Sampling and analysis results could indicate 
that some of the candidate sites and newly discovered sites may not require remediation. 

3.4.4 Health and Safety Plan 

A SSHASP will be prepared to provide direction for health and safety measures specific to the 
site and remedial action scope. All project personnel, including the remedial action 
subcontractor, will be trained on the SSHASP. 

3.4.5 Mitigation Action Plan 

A MAP was prepared for the 300 Area in 2002 (DOE-RL 2002a). The document was developed 
to fulfill the requirement for a "natural resource mitigation plan," as specified in the 300-FF-1 
ROD (EPA 1996). Consistent with the selected remedy in the ROD, the MAP was developed 
with input from affected stakeholders. The MAP states the methods for mitigation and 
restoration, as well as the species inhabiting the 300 Area. 

The MAP presents a framework for limiting disturbances to natural and cultural resources during 
remedial action projects, and identifies opportunities for site restoration and revegetation, as 
appropriate. The MAP is intended to be used as a guidance document where mitigation and 
restoration are required. 

Key objectives of the 300 Area MAP (DOE-RL 2002a) are to avoid, minimize, rectify, 
reduce/eliminate, or compensate for impacts to natural resources incurred as the result of 
remedial action and construction. Prior to remedial action or the construction of support areas, 
cultural and ecological resource reviews are conducted to determine if the proposed activities in 
these areas will impact natural or cultural resources. The first line of action is to avoid or 
minimize impacts by siting activities in areas with the least potential for impact. When impacts 
to natural or cultural resources are unavoidable, the project is given recommendations to 
minimize impacts. Additional mitigation may be required if criterion for a threshold area of 
disturbance or habitat quality is met. Habitat quality thresholds are described in the biological 
resource management plan (DOE-RL 2000b ). 

Not all biological resources are considered mitigable resources at the Hanford Site. For projects 
that do not exceed the thresholds for rectification or compensation as defined by 
(DOE-RL 200b), mitigation actions are discussed in the project planning documents or site­
specific ecological resource reviews. Avoidance and minimization mitigation for low-quality 
invasive plant species on highly disturbed sites or nonvegetated areas is employed only as 
necessary to reduce impacts to site-specific resources such as nesting birds. The duration of 
activities and foreseeable land use are also accounted for in mitigation planning. 
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Where site revegetation is appropriate for compensatory mitigation purposes (i.e., active 
revegetation as compensation for the destruction of high-quality habitat for the construction of 
layback and staging areas) or for site stabilization, the 300 Area MAP outlines i:nethods of site 
preparation to facilitate successful revegetation by native species (DOE-RL 2002a). Waste sites 
will be revegetated with native species that will survive without irrigation. The purpose of this 
sustainable revegetation is to provide dust control and prevent infiltration. Subsequent land 
development design, although outside the scope of this RDR/RAWP, will include engineered 
runoff controls for parking lots and roof runoff to prevent residual contaminants from migrating 
to groundwater. Graveled areas will generally not be appropriate for areas that are over residual 
subsurface contamination but may be used on a case-by-case basis if the gravel cover offers 
continued protection of groundwater. 

3.4.6 Air Monitoring Plan 

The substantive requjrements applicable to radioactive air emissjons resulting from remediation 
activities are to quantify potential emissions, monjtor the emjssions, and identify and employ 
best available radionuclide control technology. Exemption from these requirements may be 
requested if the potentjaJ-to-emit for the activity or emission unit would result in a total effective 
dose equivalent of less than 0.1 mrem/yr. Implementation of these elements fulfills the ARARs 
identified in the 300-FF-2 ROD (EPA 2001). The use of best available radionuclide control 
technology includes, but is not limited to, dust suppression (e.g., water, water sprays, fixatives) 
and the use of other standard engineering controls (e.g., high-efficiency particulate air filter 
vacuum cleaners). An air monjt01ing plan for the remedial action activjty will be developed to 
incorporate the above requirements and will be provided to the lead regulatory agency for review 
and approval, if requested. Summary briefings and discussions may be held at unjt manager 
meetings or other forums, as agreed. Issues will be jdentified and resolved jn a timely manner to 
prevent or minimize impacts to schedules.The air monitoring plan documents approval bet\veen 
DOE, EPtL, and the \Vashington State Department of Health with respect to controlling and 
monitoling radiological air emissions during all aspects of remedial action. The air monitoring 
plan will include control measures, location of air monitors, frequency of data collection, and 
reporting requirements.The air monitoring plan 'N.ill be provided to the lead regulatory agency for 
revie\v and approval, if requested. Summary briefings and discussions may be held at unit 
manager's meetings or other forum.13, as agreed. Issues will be identified and resolved in a timely 
manner to pre·vent or minimize impacts to schedules. 

To implement review and approval, the following general process shall be used. This process is 
intended as a guide and may be amended or altered by mutual agreement. 

• The DOE shall provide the draft air monitoring plan and schedule to the lead regulatory 
agency at the unit manager's meetings , deliver to the local field office, or other forums , as 
agreed. 

• The lead regulatory agency shall provide notice to DOE in a timely manner, if approval is 
warranted, usually within 3 to 5 working days . 
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• The lead regulatory agency review period is generally 2 weeks. If additional review time is 
necessary, the review period can be increased up to 4 weeks. If more than 4 weeks is 
required due to the complexity of the project, DOE and the lead regulatory agency shall agree 
to the review period, as necessary. To minimize impacts to the schedule, additional review 
time should be communicated early in the process. 

• Review comments and issues shall be identified and resolved in a timely manner. Review 
comments and issues, including responses or resolutions, shall be documented in the unit 
manager's meetings, letters, or other forums, as agreed. 

• The DOE shall provide a copy of the final air monitoring plan, with comments incorporated, 
to the lead regulatory agency at the unit manager's meetings, deliver to the local field office, 
or transmit. 

• DOE shall transmit the final air monitoring plan to the lead regulatory agency for approval. 

• The lead regulatory agency should provide an approval letter to DOE within a reasonable 
time frame. The approval letter should reference the specific air monitoring plan and 
indicate that approval by the lead regulatory is warranted. 

3.4.7 Technical Performance Specifications 

Technical performance specifications are prepared to support solicitation of a remedial action 
subcontractor. Remediation of these sites requires soil removal, segregation, storage, 
transportation, disposal, and backfilling. Technical performance specifications have been 
prepared for the 618 4 and 618 5 Burial Grounds in the following areas: 

• Earthwork and excavated material handling 
• Survey and decontamination station 
• Waste profile station 
• Basic electrical materials and methods 
• Quality assuranceLighbng. 

Each technical specification establishes quality and workmanship requirements and defines how 
quality is measured. Following contract award, a detailed design for facility layout and 
excavation will be completed by the remedial action subcontractor. Future remedial design tasks 
will be defined based on the scheduled remedial actions. 
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3.4.8 Safety Analysis/Hazard ClassificationCategorization 

Hazards associated with the proposed remedial actions addressed in this document are examined 
based on anticipated inventories of radioactive and/or hazardous materials and appropriate 
controls identified, and the final hazard classification categorization is documented in a final 
report. The final hazard classification associated with the 618 4 Burial Ground has been 
documented in BID (1999c). Hazard classification categorization documentation for the 300-FF-
2 OU waste sites will be prepared before initiating excavation operations. 

3.4.9Procurement 

Procurement activities include preparing RFPs, soliciting qualified subcontractors, ai.varding a 
subcontract, coordinating subrnittals, negotiating change orders, and receiving and controUing 
subcontractor requests for payment. The RFP documents are prepared as part of the remedial 
design. Procurement must assemble the RFP and contract documents. 

3.5 REMEDIAL ACTION OPERA TIO NS 

The components of the selected remedy are identified in Section 1.2.1. During all aspects of the 
remedial action, dust control will be maintained on the haul roads, at the excavation site, and in 
the staging areas. Use of water for dust control at the excavation site will be minimized. Soil 
fixatives (e.g., soil cement) will be applied to open excavation sites during periods of extended 
inactivity and/or when potential concerns arise about health issues or the spread of 
contamination. For the purpose of this discussion, the removal, treatment, disposal, and backfill 
components of the remedial action operations are divided into mobilization, excavation, material 
handling and transportation, soil characterization and analysis, and decontamination. The · 
remaining components (institutional controls, groundwater/ecological monitoring, and 
implementation of the plug-in process) are discussed in separate sections. 

3.5.1 Mobilization and Site Preparation 

Mobilization and site preparation include the following activities that are necessary to prepare 
the site for excavation: 

• Establishing site utility services as required. 

• Constructing roads, field support facilities, container survey stations, and decontamination 
stations. Hanford Site roadways are constructed of existing site materials, except the surface 
course, which is imported. Field support facilities provide a changing area, lunchroom, and 
construction offices at individual sites. The changing area includes lockers, benches, and 
storage for both clean and contaminated personal protection equipment. 

• Stripping the existing vegetation and debris. Stripping removes surface and near-surface 
materials (including vegetation and roots, cobbles, and boulders) that will be stockpiled and 
used later as a top dressing and planting medium for revegetation. 
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• Removing overburden material. Clean overburden will be segregated and stockpiled onsite 
for later use as backfill material. 

• Removing slabs and foundations of demob shed buildings . 

3.5.2 Excavation of Burial Grounds, Dump Sites, and Test Sites 

Following completion of pre-excavation activities, excavation involves removing clean and 
contaminated soil, debris, and anomalous waste present within the site boundaries. +he 
projected excavation volumes are provided in Table 3 1. For all burial grounds and dump sites, 
_materials will be excavated with standard construction equipment using one or more of the 
following techniques to sort and disposition waste: 
•l\ilechanical Grizzly or Power Screen. Material will be excavated using heavy equipment and 

passed through a large sieve type apparatus (grizzly) or power screen with 15 cm (6 in.) 
openings. Observation, sorting, and radiological surveys of the material may be performed at 
the dig face, on material retained by the grizzly or power screen, and on material passing 
through the grizzly or pov,·er screen. 

• 0.3-m (1-ft) Horizontal Lifts. The exposed surface of each lift will be visually observed, 
radiologically screened, sorted as necessary to remove anomalous material and large debris, 
and then excavated using heavy equipment and stockpiled. Material will also be observed as 
it is being stockpiled for any additional sorting that is appropriate. 

• 0.3-m (1-ft) Diagonal (Sloping) Lifts. The exposed surface of each lift will be visually 
observed as it is raked down the face of an excavation slope using heavy equipment. 
Material will be radiologically surveyed at the bottom of the slope, sorted as necessary, and 
stockpiled. Material will also be observed as it is being stockpiled for any additional sorting 
that is appropriate. 

• Bulk Excavate and Spread. Material will be bulk excavated using heavy equipment, and 
then spread onto the ground in approximately 0.3-m (1-ft) layers. The shallow layer of 
material will then be radiologically screened and sorted. 

• 0.2-m (0.5-ft) Loader Lifts. The surface of each lift will be visually observed, 
radiologically screened, sorted as necessary, and then excavated using the front-end loader. 
This technique is best suited for areas with little visible debris. 

In excavation areas where there are large quantities of observed lead-containing materials (e.g., 
lead bricks, lead slag) intermixed with the soil, a variation of these excavation/sorting methods 
may be used. Observation, sorting, and radiological surveys for removal of the large materials 
and non-lead anomalous materials will be performed using one or more of the above-described 
methods. The remaining materials may then be identified as meeting the RCRA definition of 
"soil" per 40 CFR 268.2 and considered hazardous/dangerous due to lead contamination. In such 
cases, the soil will be sampled in accordance with the 300 Area SAP (DOE-RL ~2009) and 
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transported to the ERDF or other approved facility for treatment (stabilization) and subsequent 
disposal. 

Sluicing (use of water) is not an acceptable excavation method. Excavation operations in areas 
where there is known drummed waste will be performed using horizontal lifts as described 
above. In all other cases, selection of the excavation/sorting method will be made by the 
remedial action subcontractor, and the method may be changed to another approved method 
based on the type of material being excavated. Alternate excavation/sorting methods (e.g. , 
vacuum systems, metal detectors) may be proposed by the project on a case-by-case basis and 
implemented with concurrence from the DOE and EPA project representatives. During the 
excavation process, care will be taken to prevent the breakage or puncture of unopened or sealed 
cans, jars, and containers. 

Material from waste sites that are not burial grounds (e.g., acid neutralization pit) or the 
periphery of burial grounds (e.g., plumes) where anomalous material is not encountered does not 
require mechanical sorting. This mate.rial may be directly loaded into containers after enough 
information is gathered to characterize the waste. Material that has been excavated using one of 
the approved sorting techniques will be directed in one of the following ways. 

• Material that is above cleanup levels and within the ERDF waste acceptance criteria 
(BHI 2002aWCH 2008) will be loaded into plastic-lined roll-off containers on project haul 
trucks at the excavation site. Asbestos-containing material will be double-bagged or put into 
roll-off containers that are double lined. The loaded containers will be covered (i .e. , by 
folding and securing the liner over the load) and surveyed prior to being transported to a 
container transfer facility (CTF) using the project haul trucks. If contamination is found on a 
container exterior, the container will be decontaminated using standard equipment and 
techniques. In the unlikely event that a container cannot be decontaminated using standard 
methods, advanced techniques will be implemented as necessary. Released containers will 
be off loaded and staged in the CTF until applicable shipping papers are completed. When 
the shipping papers have been completed, ERDF transport vehicles will enter the CTF, pick 
up the full containers, and haul them to the ERDF. 

• Anomalous waste (e.g., drums, intact containers, elemental lead, unknown materials) and/or 
above-cleanup-level mate1ial that is not within ERDF waste acceptance criteria (WCH 2008) 
will be set aside within the area of contamination (AOC) or within designated staging piles 
for further characte1ization and final disposition. Land disposal-restricted (LDR) wastes 
stored outside of the AOC shall only be returned to the AOC, and removed from the 
container with lead regulator lapprovallrj wgll . As needed, approp1iate inerting matedals may be 
added to drums that contain waste with pyrophoric properties. Waste that is subsequently 
identified for ERDF disposal or staging will be directed as described previously, with the 
exception that drummed waste will be transpo1ted on flatbed trailers. Excavated material that 
must be sent to facilities other than ERDF for treatment and/or disposal will be stockpiled or 
drummed and staged within the AOC or within designated staging pile areas until loaded for 
offsite shipment. Identification of an appropriate treatment and/or disposal facility. and 
an:angements for loading and transporting excavated material to facilities other than ERDF 
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will be made on a case-by-case basis by the project in coordination with the RCC Project 
waste management representatives. Prior to shipment, an offsite acceptability determination 
in accordance with 40 CFR 300.440 must be obtained from the EPA for receipt, storage, 
treatment, and disposal of CERCLA waste at the identified treatment/disposal 
facility.Anomalous 1,vaste (e.g., drums, intact containers, elemental lead, unknmvn materials) 
and/or above cleanup level material that is not within the ERDF 1n1aste acceptance criteria 
(BHI 2002a) will be set aside \1,'ithin the area of contamination (AOC) or within designated 
staging piles for further characte1ization and final disposition (see Section 4.0). As needed, 
appropriate ine1ting mate1ials may be added to drums that contain ,vaste with pyrophoric 
properties. \V:aste that is subsequently identified for ERDF disposal or staging will be 
directed as described previously, with the exception that drummed waste will be transported 
on flatbed trailers. Excavated mate1ial that must be sent to facilities other than the ERDF for 
treatment and/or disposal 'Nill be t1tockpiled or drummed and staged \vithin the AOC until 
loaded for offsite shipment. Identification of an appropdate treatment and/or disposal facility 
and arrangements for loading and transporting excavated material to facilities other than the 
ERDF \Vil! be made on a case by case basis by the project, .in coordination with ERG~ 
waste management representatives . P1ior to shipment, an offsite determination must be 
obtained from the EPA for receipt, storage, treatment, and disposal of CERCLA waste at the 
identified treatment/disposal foci 1 

• Material that is free of anomalous waste and below cleanup levels may be stockpiled onsite 
for use as backfill material. In certain situations, soil may be placed over material excavated 
within a waste site or discovered within a staging pile as a temporary measure. Such action 
may be unde1taken to minimize an imminent threat to the worker (e.g., a high-dose item is 
uncovered, and a temporary soil cover is appropriate to control worker exposure). 
Temporary covering with soil may also be undertaken to prevent windbome dispersal of 
excavated mate1ial or highly contaminated soil and to maintain segregation from other waste 
site materials. These temporary measures may be undertaken whi le plans are developed for 
safe re-excavation and removal of waste site materials. In these instances lead regulator 
notification will be rnaddjwg2J. 

• Excavated material that has been packaged may be returned to an excavation area or staging 
pile area in situations where the dose rates, contamination levels, free liquids, or other 
abnormalities have subsequently been determined to exceed nonnal transp01t requirements. 
In these situations, when repackaging is necessary, the previously excavated material will be 
reloaded into the transportation container. Notification to the lead regulatory agency is 
generally not required for these actions . The exception is LDR waste. which shall be 
managed in accordance with the second bullet abovelExcavationluwgJJ). 

• An approved LDR treatment method for radioactively contaminated cadmium-, silver-. and 
mercury-containing batteries allows for macroencapsulation prior to disposal. However. 
lead-acid batteries are not covered by this standard and require initial treatment (draining 
corrosive liquids. treating separately prior to disposal) (DOE-RL et al. 2005b). 
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Excavated material will be surveyed and characterized for approp1iate disposition ptior to 
undertaking disposal of materials. When excavation of a waste site is complete, exposed dig 
faces will be evaluated to verify that remedial action goals have been met. When RAGs have 
been met and backfill concunence is obtained from the lead regulatory agency, site backfill wi ll 
be auth01ized. (Note: Unless specified otherwise, the term "backfill" as used in this document 
refers to filling in the excavation once post-waste site remediation sampling has demonstrated 
that RAGs have been met). Clean backfill material is obtained from clean material storage areas, 
approved/clean rubble, and local borrow sites. Excavations are backfilled so the sites conform to 
local ~opograph)j[jwg4J. 
Exposed dig faces and excavated material will be surveyed and characterized for appropriate 
disposition in accordance •,i,rith the 300 Area Si\P (DOE RL 2004a). As presc1ibed by the 
300 FF 2 ROD. (EPA 2001), excavation must continue until the entire contents of bmial grounds 
or dump sites are removed and the RAOs are met+. \¥hen the RAOs have been met and ve:rified, 
sile backfill •,i,rill be authorized. Using the stockpiled belm,;i cleanup level material or other clean 
fill mate1ial that has been approved for use, the excavation will be backfilled/recontoured to 
conform vlith the local topography. 
3.5.3Exea¥ation of the 316 4 Crib 

The 316 4 Crib consists of two bottomless tanks buri ed 3 m (10 ft) below grade and resting on 
gravel strata. Excavation of the 316 1 Crib will include removal of each tank and associated 
gravel until native soil is reached. Exposed dig faces and excavated material will be surveyed 
and characterized for appropriate disposition in accordance with the 300 Area Sl ... P 
(DOE RL 2004a). As presctibed by the 300 FF 2 ROD (EPA 2001 ), excavation must continue 
until the Rl.cOs are met.~ \l/ hen the RAOs have been met and ve1ified, site backfill will be 
authori zed. Using the stockpiled below cleanup le1rel material or other clean fi ll material that 
has been approved for use, the excavation 1,vill be backfilled and recontoured to conform with the 
local topography . 

.;;;;.3=.5;..;..4..;.;3;;;.; . ..;;;;.5=.3'--_.Material Handling and Transportation 

All contaminated materials (including excavated soils, debris, disposable protective clothing, air 
filters, and trash) require proper packaging, handling, and transportation in accordance with the 
waste management plan prescribed in Section 4 .0. Contaminated bulk materials will be hauled 

1 The RAOs for protection of groundwater and the Columbia River must be met through the entire soil column 
from the surface to groundwater. The RAO for direct exposure applies only to the upper part of the soil column, 
which is defined as the top 4.6 m (15 ft) of soil below the surrounding grade, or the bottom of the engineered 
structure (e.g., burial ground trench), whichever is deeper. It is anticipated that the RAOs may be achieved at 
depths of less than 4.6 m (15 ft) at many of the waste sites because records indicate that the contamination is 
shallow, and available characterization data suggest that migration of contaminants through the soil column has 
not occurred. These assumptions would be verified with site-specific information. 

2 
If residual contamination exceeding cleanup standards is found below the engineered structure or below 4.6 m 
(15 ft) , the extent of remediation may require reevaluation by the Tri-Parties. A decision to continue excavation 
would depend on the nature and form of contaminated material, implementability, cost, volume, and impacts to 
ecological and cultural resources. Alternatives to continued excavation could include institutional controls, 
continued monitoring, evaluation of other response actions (e.g., subsurface barriers), or waivers from cleanup 
standards. Any decisions to leave contaminants in place that exceed cleanup standards below 4.6 m (15 ft) will 
be made by the Tri-Parties and will require public comment, depending on the nature of the waste. 
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in the standard ERDF open-top, hinged-gate roll-off boxes that are designed for a maximum 
payload capacity of approximately 18.1 metric tons (20 tons) and 22.7 mct1ic tons (25 tons) . The 
bulk containers will be transported on roll-on/roll-off trailers with hydraulic dumping capabilities 
that are towed by conventional tractor units. Drummed waste will be hauled on flatbed tractor­
trailer units . The trailers and tractors will be suitable for operating on sloped excavation access 
ramps and other off-road ramps, and meet applicable DOT requirements. The wheel wells of the 
tractor will be constructed to prevent soil from being thrown onto the trailer and its containers 
during transport. 

Weighed containers will be transported from the 300 Area to the ERDF over existing Hanford 
Site roadways. Each shipment of soil/debris transported to the ERDF will be referenced to a 
waste profile that is intended to bound the material found at the site. The waste profile is in 
effect until the characteristics of the excavation site have changed significantly. Empty 
containers returning from the ERDF will be removed from the ERDF tractor trailers in the CTF 
and rolled on to project haul trucks for refilling. The CTF helps to maintain a continuous flow of 
materials through the transportation system by allowing excavation to continue for a limited time 
if the trucks running to the ERDF are not operating, or it allows ERDF trucks to continue to run 
for a limited time if the excavators are not operating. 

The containers are inspected for the presence of water p1ior to placing a liner or waste into the 
container. ·when water is found in a container with an estimated volume of 151 L (40 gal) or less 
(less than a depth of l_.27 cm (0 .5 in.) in the bottom of the container), the water wi ll typically be 
used as an aid for dust suppression in the adjacent radiologkal excavation. staging pile, or 
radiological debris piles in a manner that is consistent with regulator-approved work plans. 
When water is found in the container with an estimated volume greater than 151 L (40 gal). lead 
regulatory agency approval will be sought to use the water as an aid for dust suppression in the 
adjacent radiological excavation, staging pile, or radiological debris pile, or direction from the 
agency to process the water through other lmeans!rjwgSJ. 

Transportation and handling for offsite treatment and/or disposal of contaminated material will 
be coordinated on a case-by-case basis. All offsite shipments will be conducted using equipment 
and methods that are compliant with applicable DOT regulations. 

~3.5.4 Soil and Debris Characterization ------
Soil and debris characterization will be based on the observational approach and performed in 
accordance with the 300 Area SAP (DOE-RL ~2009). This approach relies on available 
historical information and limited field investigations combined with a "characterize-and­
remediate-in-one-step" methodology. The latter methodology consists of site excavation and 
monitoring at sites where remedial action and cleanup goals have been selected. Remediation 
will continue until a combination of field screening results , sampling results, and/or observed 
absence of waste debris indicates that cleanup goals have been achieved. 
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J..§.63.5.5 Decontamination 

Decontamination to support excavation activities will generally be performed using dry methods 
(e.g., wiping and high-efficiency paiiiculate air-filtered vacuum cleaners) to the extent possible. 
When the use of wet methods (e.g., pressure washers and steam cleaners) is required to achieve 
decontamination objectives and the associated water or cleaning solutions are not collected, work 
will be conducted by trained site workers in accordance with the following best management 
practices (BMP): 

General Best Management Practice (BMP). This applies to all equipment cleaning/ 
decontamination activities within a waste site. 

• Decontamination activities will be performed within active excavation areas of the AOC. 

• The amount of water used to clean equipment will be minimized. 

• Only raw or potable water will be used. 

• Soaps, detergents, or other cleaning agents that would regulate as a hazardous waste will not 
be added to wash water. 

• Pressure washing will normally use cold water (hot water may be used to avoid icing). 

• Steam cleaning will be used only after other methods prove to be ineffective. 

• Decontamination practices will be documented in the daily log. 

• Personnel responsible for equipment decontamination will be trained to this BMP. 

Ongoing Remediation site BMP. This applies to equipment being washed and/or 
decontaminated within sites that have ongoing remediation. 

• Equipment washing/decontamination will be located in areas with ongoing waste removal. 

• Spent wash_water and associated contamination will be kept within active areas of the AOC. 

• Pre- and post-washing/decontamination contaminant surveys are not required. 

• The project may opt to collect wash water for reuse in the excavation or to be sent for 
treatment. 

Completed Remediation Site BMP. This applies to equipment being washed and/or 
decontaminated within sites that have achieved preliminary remediation goals. 

• At the "completion" of excavation activities at a site, the project may opt to transp01i the 
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equipment to a nearby site that is being remediated (by excavation) to perfo1m equipment 
washing/decontamination (as described above). 

• Equipment washing/decontamination to be perfo1med at the site will be physically located 
within the remediated site. 

• A pre- and post-survey will be performed on the washing/decontamination area to assess and 
rem.ediate (if required) areas affected by the activity. 

• When the washing/decontamination is set up in an area of a site that has apparently attained 
the preliminary remediation goals, sampling of the area will be pe1formed in accordance with 
the SAP (DOE-RL 2009) or site-specific Wis, as applicable. 

• The project may also opt to perform other methods of equipment washing and/or 
decontamination for a completed site (e.g., wrap the equipment for transfer to a 
decontamination pad, provide for a temporary facility at the site to collect wash water, fix the 
contamination to the equipment). 

When excavation operations are completed at a given site, equipment •.vill generally be relocated 
to a nearby s.ite that will undergo remedial action, and decontamination will be performed at the 
new site in accordance 1Nith the best management practices. If it is not practical or efficient to 
relocate the equipment to a ne1iv site, decontamination of the equipment may be performed within 
the AOC of the remediated site. In such cases, a pre and post survey will be performed on the 
,,.,,ashing/decontamination area to determine if any supplemental remediation of the area is 
needed as a result of the process. The project may also opt to pe1form other methods of 
equipment washing and/or decontamination for a completed site (e.g., 1,vrap the equipment for 
transfer to a decontamination pad, provide for a temporary facility at the site to collect 
washwater, fix the contamination to the equipment). Decontamination fluid/•.vashwater that is 
collected 1.vill be managed in accordance \Vith See also Section 4.Q2.4.2. 

__ 3_.5_.7_3_._5_.6 __ Implementation and Maintenance of Institutional Controls 

Institutional controls are designed to prevent exposure to contamination by limiting land or 
resource uses. Cleanup to industrial levels in the 300 Area is based on the mandate of restricted 
land and groundwater use, until such time that contaminant concentrations are conducive to 
unlimited use. These institutional controls are required during remedial action and after cleanup 
is complete, or until the site meets the requirements for unrestricted land use as defined in 
Section 2.0. 

A plan for implementing current and post-remedial action institutional controls as specified in 
the 300-FF-2 ROD (EPA 2001) is presented in the Sitewide Institutional Controls Plan for 
Hanford CERCLA Response Action Sites (DOE-RL 2002.Qti). The institutional controls defined 
in the plan will be enforced during and after cleanup, as appropriate. The 300-FF-2 ROD 
(EPA 2001) describes the institutional controls, which are grouped into five main types: warning 
notices, entry restrictions, land-use management, groundwater-use management, and waste site 
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information management. As described in Table 1-1 and shown in Figures 1-2 and 1-3, 
implementation of the specific ROD requirements to post and maintain warning signs along the 
Columbia River and access roads are elaborated below. 

• Along the Columbia River, a sign set has been placed at or above the high water line (at 
approximately the same line as the current no trespassing signs). The sign set consists of one 
each in English and Spanish. The signs are located so that the distance for viewing from the 
river is approximately 152 m (500 ft) . The English sign reads as follows: 

WARNING: HAZARDOUS AREA 
DO NOT ENTER 

Area May Contain Hazardous Soil and Water 
For Information Call: 509-376-7501 

The Spanish sign reads as follows: 

ADVERTENCIA: AREA DE PELIGRO 
NOENTRE& 

Esta area puede contener tierra y fuentes de agua que son peligrosas. 
Para Informacion Usted Puede Llam~ru= al (509) 376-7501 

• . One large sign is located at the entrance to the active remediation area, north of the 300 Area 
Gust past the railroad tracks). The sign reads as follows : 

WARNING: HAZARDOUS AREA 
Area May Contain Hazardous Soil 

Only Authorized Personnel Allowed 
For Information Call: 509-376-7501 

• Additional smaller signs are located at key access roads into the 300 Area (e.g., George 
Washington Way extension, Cypress Street, Apple Street, and north parking lot (shown in 
Figure 1-2) and at roads leading to the 618-7 and 618-13 Burial Grounds, the 618-10 Burial 
Ground area, and the 618-11 Burial Ground. The signs are in English only and have been 
placed at a height adequate to be seen from a distance. The signs to specific waste sites read 
as follows: 

WARNING: HAZARDOUS AREA 
Area May Contain Hazardous Soil 

Only Authorized Personnel Allowed 
For Information Call : 509-376-7501 

• The four signs placed at the key access roads into the 300 Area read as follows: 
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WARNING: HAZARDOUS AREA 
Area May Contain Hazardous Soil 

Observe All Signs and Hazard Postings 
Only Authorized Personnel Allowed 
For Information Call: 509-376-7501 

M.-83.S. 7 Implementation and Maintenance of Groundwater and Ecological 
Monitoring Activities 

Information regarding the implementation and maintenance of groundwater and shoreline 
ecological monitoring activities required by the 300-FF-2 ROD (EPA 2001) is included in the 
Operation and Maintenance Plan for th~ 300-FF-5 Operable Unit (DOE-RL 2001). 

A terrestrial ecological monitoring program will be developed and included in a subsequent 
version of this RDR/RA WP to support the post-remediation ecological monitoring requirements 
specified in the 300-FF-2 ROD. This ecological monitoring program will use as a guideline and 
consider the outcome and recommendations of the 100-B/C pilot project risk assessment, which 
is currently under way to evaluate post-remediation risk to ecological receptors in the 
100-B/C Area. 

~3.5.8 Implementation of "Plug-In" or "Analogous Site" Approach 

Newly discovered sites within the boundaries of the 300-FF-2 OU that are identified after the 
300-FF-2 ROD (EPA 2001) is signed and that fit the site profile and require remedial action 
based on the cleanup levels required to meet the RAOs in the ROD will be remediated by using 
the "plug-in" approach to the selected remedy of remove, treat, and dispose. The Tri-Parties will 
notify the public regarding the decision to plug in newly discovered waste sites through the 
periodic publication of ESDs to the 300-FF-2 ROD (EPA 2001) and/or fact sheets. Minor 
additions (as determined by the regulatory agency) to the 300-FF-2 waste site list will be 
managed through memoranda issued by the EPA to the OU file maintained in the Administrative 
Record. In addition, 24 candidate sites consistent with the 300-FF-2 site profile were identified 
(Appendix A of the ROD), but additional site characterization data are required to evaluate the 
basis for action. This site characterization effort is required by the 300 FF 2 ROD and will be 
performed in accordance with a separate SAP (RDRJRA WP-6) This site characterization effort 
is required by the 300-FF-2 ROD (EPA 2001) and will be presented in a separate site specific 
Wis as discussed in the 300 Area SAP (DOE-RL 2009). However, if historical data provide a 
basis for taking action, characterization may not be required. If further site characterization 
indicates that remedial action is needed, the waste sites will be plugged in to the RTD remedy. 

(RDR/RA WP-7) Based on experience to date in the 100 Areas, focused sampling is often 
appropriate for confirmatory sampling at candidate sites, whereas statistical sampling is most 
often used at radioactive liquid effluent sites and candidate sites that require remedial action. 
The site-specific Wis (sampling designs) are reviewed and approved by the EPA. Based on the 
EPA review, each WI may be modified before final agency approval. 
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3.6 SITE VERIFICATION AND CLOSEOUT 

Site verification and closeout includes sample collection, demonstration of attainment of RA Os, 
cleanup documentation, site closure, and site release, as summarized in the following 
subsections. 

-3.6.1 Verification Sample Collection 

Verification samples of the residual soil from the excavated site, any clean soil stockpiles 
intended for use as backfill material, and residual soil from staging areas (if applicable) will be 
collected in accordance with the 300 Area SAP (DOE-RL 2009). Results from the verification 
samples will be used to demonstrate attainment of the RA Os. (RDR/RA WP-8)-Details regarding 
verification sampling and analysis for candidate sites can be found in the 300 Area SAP 
(DOE-RL 2009) and site-specific Wls for verification sampling. 

3.6.2 Attainment of Remedial Action Objectives 

The general approach for verifying attainment of RAOs identified in the 300-FF-2 ROD 
(EPA 2001) and summarized in Section 2.0 involves the following steps: 

• Calculating summary statistics using the verification data set 
• Evaluating summary statistics against the appropriate RAGs 
• Modeling exposure and risk to future site inhabitants (human and ecological) 
• Modeling future impacts to groundwater and the Columbia River. 

A detailed description of the process for verifying attainment of the RA Os is provided in 
Appendix B of this document. 

3.6.3 CERCLA Cleanup Documentation 

Subsequent to determining that the RAOs have been attained, CVPs or RSVPs reports will be 
prepared. The CVP or RSVP reports will document the remedial action process, verification 
sampling results, and attainment of the RAOs under the appropriate land use at a site; report the 
results of evaluations against ecological soil screening values as discussed in Section 2.2.3 ;_and 
will support the eventual removal of the OU from the NPL. In some cases, EPA may request 
DOE to evaluate compliance with unrestricted use cleanup levels in order to eliminate 
unnecessary institutional controls for the site. The CVP/RSVP reports will be prepared for 
groups of sites or individual sites, as needed, in accordance with the guidance provided in 
Appendix B. The CVPs/RSVPs will also be used to support other CERCLA closeout 
documentation (e.g. , remedial action reports, construction completion reports, NPL deletion 
packages). 

(RDR/RA WP-9) Candidate sites that are evaluated and dispositioned as "no action sites" or, 
following confirmation sampling, confirmed not to exceed the RAOs for any constituents, will 
be reclassified as "no action" per the waste site reclassification guideline TPA-MP-14, 
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"Maintenance of the Waste Information Data System" (DOE-RL 2007). Regulator approval will 
be documented on a waste site reclassification form. which is accompanied by an EPA-reviewed 
site-specific informal report. Supporting documentation (e.g .• calculations. memorandum to file 
explaining field investigation effort) will be held in records retention for retrieval. The WIDS 
database will serve as formal notification to the public that the site is no longer a candidate for 
remedial action and satisfies RAOs established in the 300-FF-2 ROD (EPA 2001). 

3.6.4 Backfill and Regrade 

Once attainment of the RA Os under the appropriate land use has been verified, the _site will be 
recontoured and/or backfilled as prescribed by the ROD. A general recontour/backfill design 
will be developed based on the final excavated site and surrounding area topography, as well as 
the amount of stockpiled overburden/below cleanup level material that has been released for use 
as backfill material. As needed, additional backfill material may be transported to the excavated 
site from approved Hanford Site borrow areas. Recontouring and backfilling operations will be 
performed using standard construction equipment. 

Waste sites within the 300 Area "industrial core zone and contiguous areas" will be backfilled 
· and regraded in a manner that will support future industrial reuse of the site. The slope of the 

regrade topography will provide positive drainage away from areas where residual subsurface 
contamination could result in adverse groundwater impacts. The grading, to the extent 
practicable, will maximize the amount of large flat areas and minimize rolling contours or 
depressions where water may accumulate. Outlying sites should be backfilled and revegetated in 
a manner that matches the local area contours. 

3.6.5 Site Release 

The DOE will continue to manage the land in the 300 Area of the Hanford Site as long as 
necessary to support remedial actions and other missions. The release of land areas for industrial 
or unrestricted uses will depend on the following: (1) release of the individual waste sites, and 
(2) the completion of other work in the OU, such as decontamination and decommissioning of 
facilities , as well as final cleanup verification under CERCLA. 

Where deed notices or other institutional controls are used in accordance with this RDRIRA WP 
and the 300-FF-2 ROD (EPA 2001), the DOE will not allow activities that would interfere with 
the remedial action prior to EPA and Ecology approval. In addition, DOE will take necessary 
measures, such as filing deed notices in appropriate county offices and enforcing such land-use 
limitations through contractual mechanisms, to ensure the continuation of these restrictions prior 
to any transfer or lease of the property to any private party in accordance with the statutory 
requirements of Section 120(h) of CERCLA and the regulatory requirements of 40 CFR 373. 
A copy of any restriction notification will be given to prospective purchaser/transferee before 
any transfer or lease by DOE. The DOE will provide EPA and Ecology with written verification 
that these restrictions are in place. In addition, unless and until cleanup levels that would support 
unlimited use and unrestricted exposure are attained, a reevaluation of the remedial action will 
occur as part of the CERCLA 5-year review for the 300-FF-2 OU. For more information on 
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requirements applicable to potential land transfers, sales, or leases, see the 300-FF-2 ROD 
(EPA 2001). 
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