
10-AMCP-0127 

Mr. R. Jim, Manager 
Environmental Restoration/ 

Waste Management Program 
Confederated Tribes and Bands 
of the Y akama Nation 

2808 Main Street 
Union Gap, Washington 98903 

Dear Mr. Jim: 

Department of Energy 
Richland Operations Office 

P.O. Box 550 
Rich land , Wash ington 99352 

JUN O 4 2010 

00 8560 

INTEGRATED 100 AREA REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK 
PLAN, ADDENDUM 3: 100-BC DECISION UNIT, DOE/RL-2008-46-ADD3, DRAFT A, 
AND SAMPLING AND ANALYSIS PLA FOR THE 100-BC DECISIO UNIT REMEDIAL 
INVESTIGA TIO /FEASIBILITY STUDY, DOE/RL-2009-44 , DRAFT A 

This letter responds to your November 30, 2009, comments regarding the Integrated 100 Area 
Remedial Investigation/Feasibility Study Work Plan, Addendum 3: 100-BC Decision Unit, 
DOE/RL-2008-46-ADD3 , Draft A, and Sampling and Analysis Plan for the 100-BC Decision 
Unit Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Draft A. 

The U.S. Department of Energy Richland Operations Office has considered your comments and 
the documents have been updated. Specific responses to your comments on the 100-BC 
Addendum and Sampling and Analysis Plan are attached. 

If you have any questions , please contact me, or your staff may contact Jill Conrad, Tribal 
Program Manager, on (509) 376-0288. 

Sincerely, 

AMCP:GLS 

Attachment 

cc: See Page 2 !It!~~!~® 
EDMC 



Mr. R. Jim 
10-AMCP-0127 

cc w/attach: 
G. Bohnee, PT 
L. Buck, W anapum 
L. Buelow, EPA 
T. Davidson, US Fish & Wildlife 
S. Harris, CTUIR 
J. A. Hedges, Ecology 
N. Idanza, NOAA 
S. L. Leckband, HAB 
K. Ni les, ODOE 
J.B. Price, Ecology 
D. Rowland, YN 
P. Shaffer, ODOE 
T. Stoops, ODOE 

-2-

Administrative Record (1 00-BC-1 , 100-BC-2, and 100-BC-5 OUs) 
Environmental Portal 

cc w/o attach: 
D. T. Bignell, WCH 
D. G. Black, CHPRC 
J. V. Borghese, CHPRC 

. A. Bowles, CHPRC 
J. M. Capron, WIND 
E. T. Feist, WCH 
B. H. Ford, CHPRC 
D. L. Foss, CHPRC 
M. N. Jaraysi, CHPRC 
W. F. Johnson, WCH 
K. A. Ivarson, WIND 
R. E. Piippo, MSA 
J. G. Vance, MSA 

JUN O 4 2010 



Comments on the 100-BC Area RI/FS Work Plan (DOE/RL-2008-46, ADD3) 
Confederated Tribes and Bands of the Yakama Nation 

# Page Line/ Comment 
Figure 

I Rl/FS data collection should incorporate River 
Corridor risk assessment objectives. 

It is unclear how the obj ectives of ex isting ri sk 
assessments are accounted for in this wo rk plan, and how 
data gaps previously identified by those studies will be 
addressed in the current round of data co ll ection. 

Remedia l investigation data co llection and risk 
assessment are linked processes . The risk assessment uses 
s ite characteri zation data, including data that w ill be 
co llected in accordance with thi s current work plan , to 
evaluate risk at the s ite. In order to properl y characterize 
the risks present at the s ite, data co llected per this work 
plan must be incorporated both the past and on-going risk 
assessments including those that are already being used to 
make remedial decis ions. 

The work plan notes that " res idua l human-hea lth risk is 
being evaluated for the upland waste s ites c leaned up 
under the interim action RODs." How will ri sks be 
evaluated for areas that have not been characterized or 
that have not been cleaned up? 

2 Systematically evaluate risk according to Hanford 
cleanup questions. 

Risk assessment should be tied to the que tions that must 
be answered for a site cleanup (NAS, 2009). For the 
Hanford Site, this includes the question asked by the 
Yakama Nation : will the cleanup of the Hanford Site 
result in safe, unlimited and unrestricted use of the land, 
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AIR Response 

-- The I 00-Area risk assessment activiti es are summarized in 
the Integrated Work Plan, so are not di scussed in each 
addendum. RCBRA results w ill be ava il able for inclusion 
in the I 00-BC Rl/FS Report. 

Agree. The Rl/FS report will incorporate prev ious data 
and the data collected during the RI . Data co llected 
dur ing waste site remediation and other investigati ons, 
such as the Columbia River sampling, wi ll a lso be 
included in the data set that is evaluated during the Rl/FS 
process. The risk evaluation w ill inco rporate all of these 
available data sets. 

These ri sks will be eva luated through the continuing 
authori ty of the interim action RO Ds or under the 
di recti on of the fina l RODs. ln the case of I 00-BC, nearly 
a ll o f the waste s ites will have been remed iated under the 
interim action ROD authori ty prior to completion o f the 
fin a l RO D. Additional characterization at interim-closed 
waste s ites is proposed to evaluate interim remedial 
action, address uncerta inty regarding the nature and extent 
of res idual contamination in soil s, re fin e the conceptual 
s ite mode l ( if needed), and support the determination of 
the fin a l ROD. 

-- Additiona l characterization at interim-c losed waste s ites is 
proposed to eva luate interim remedial action, address 
uncerta inty regarding the nature and extent of res idual 
contamination in soil, refine the conceptua l s ite model ( if 
needed), and support the detennination o f the fin a l RO D. 

The effectiveness of the interim remed ia l act ions at waste 
s ites and the need fo r addi ti onal or di fferent remed ial 
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waters, and other nalural resources by Tribal people for 
all generations? 

The Comprehens ive Land Use Plan ElS should not be the 
sole document to d ictate the exposure scenarios used as 
pait of the risk assessments. All human hea lth scenarios, 
including those described specifica lly in the Yakama 
Nation Exposure Scenario, should be considered when 
determining the ri sk posed by res idua l contamination and 
when making cleanup decis ions. A ll media, exposure 
pathways and use scenarios, particularly those unique to 
nati ve tribes must be included in risk assessment fo r the 
evaluation to be considered complete and acceptable. 

The U.S. Government Accountabili ty Office (GAO, 
2009) has pointed out that DOE is not systematically 
eva luating whether cleanup strategies identified fo r the 
Hanfo rd Site are commensurate with the risks posed by 
residual wastes. The Yakama Nation has a lso previously 
noted that a ho li stic ri sk assessment approach must be 
developed and fo ll owed for the entire s ite. This 
specifically includes address ing cumulative impacts fro m 
potential exposure to a ll radio log ical and chemical 
hazards that are being eva luated . 

3 The National Academy of Sciences (NAS, 2005) 
supports the policy of "zero tolerance" which is not 
properly addressed in existing risk assessments 

The policy of zero to lerance states that exposure to even 
small quantities of radi ation results in an incrementa l 
increase to the risk of deve loping cancer. Non-cancer 
effects (which ass ume a dose threshold) are often under-
emphasized in the risk assessments that have been 
provided, but must be weighted equall y to properly 
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actions w ill be eva luated in the RI /FS process. 

The Yakama Nation Exposure Scenari o was evaluated in 
the RCBRA. Uncerta inties in the risk assessment, 
inc luding understanding variabili ty in potentia l exposures 
and understanding potentiall y sensitive populations, has 
been addressed in the RCBRA in accordance with EPA 
risk assessment guide lines . The RCBRA has been 
prepared with methods and assumptions which produce 
exposure estimates that achieve or exceed EPA ' s 
requirement fo r a Reasonable Maximum Exposure (RME) 
scenario; EPA req uires that exposure scenarios achi eve a 
RME fo r use in remedy decisions. Human hea lth ri sks 
associated with the RME are assessed using toxic ity 
va lues that are intended to protect public health inc luding 
sensiti ve populati ons and are based on the most sensitive 
health effects assoc iated with each contaminant. T he 
RCBRA is curre ntly being completed and continues to be 
modified with in put that RL rece ives. RCBRA res ul ts 
w ill be incorporated in the I 00-BC RI /FS Report. 

There is no document modifi cation planned in response to 
this comment. 

R The River CorTidor Base line Risk Assessment (RC BRA) 
project continues with input fro m state and federa l 
regulators and stakeho lders. RCB RA results will be 
ava il able for inc lusion in the 100-BC RI/FS Report and 
are expected to prov ide key in fo rmation fo r res idua l 
contamination human hea lth and eco logical risks and will 
provide insight regarding waste s ites that have not been 
remediated prior to fina l RO D determination . 

The RCBRA assesses cancer and noncancer hea lth e ffects 
in accordance with EPA CE RCLA ri sk assessment 
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eva luate risks posed by residual contamination. 

4 Institutional controls do not protect against risk from 
residual waste. 

DOE has stated as a remedial action objective that where 
remediation of contaminants to levels which a llow for 
unrestricted use is not possible, appropriate institutional 
contro ls and long term-stewardship activities will be 
developed on the Hanford Site. 

Institutional controls are in effect mutua lly exclusive with 
unrestricted use. Allowing contamination to remain 
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--

Response 

guidance, including Risk Assessment Guidance for 
Supe,jund, Volume/: Human Health Evaluation Manual 
(Part A), Interim Final, EPA/540/ 1-89/002, 1989; Risk 
Assessment Guidance for Superfund (RAGS), Volume 1: 
Human Health Evaluation Manual, (Part E, Supplemental 
Guidance for Dermal Risk Assessment) Final, 
OSWER 9285 .7-02EP, EPA/540/R/99/005 , 2004; Risk 
Assessment Guidance for Superfund, Volume 1: Human 
Health Evaluation Manual (Part F, Supplemental 
Guidance for Inhalation Risk Assessment), EPA-540-R-
070-002, 2009; Revised Interim Soil Lead Guidance for 
CERCLA Sites and RCRA Corrective Action Facilities, 
OSWER Directive 9355.4-12 , EPA, 1994; Clarification 
to the 1994 Revised Interim Soil Lead Guidance for 
CERCLA Sites and RCRA Corrective Action Facilities, 
OSWER Directive 9200.4-27, EPA/540/F-98/030; Soil 
Screening Guidance: User's Guide, EPA/540/R-
96/018; Soil Screening Guidance: Technical Background 
Document, OSWER Directive 9355.4-l 7A, 
EPA/540/R-95/128 ; and Establishment of Cleanup Levels 
for CERCLA Sites with Radioactive Contamination , 
OSWER No. 9200.4-18, August 22, 1997. 

Inst itutional controls will be eva luated during the 
feasibility study as a potential part of the remedial action 
alternatives. 

It is recognized that Institutional Controls (ICs) have 
uncertain capability for long term protection of human 
hea lth and the environment, however, there may be 
instances where application of ICs as part ofa remedy 
could be appropriate. This may be particularly 
appropriate fo r an interim period, as suggested by your 
comment (e.g. while technologies are being developed) or 
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onsite should not be considered a long-term solution, but 
an interim one (e.g., while technologies are developed 
and remedies are implemented) until the site is full y 
remediated to allow for unrestricted use. 

The projected li fes pan of many of the contaminants on 
site exceed even the most optimistic projections fo r 
effecti ve implementation of institutiona l contro ls . 
Phys ica l res trictions cannot be expected to provide 
effective s ite control for the indefinite future and if re lied 
upon, would require indefinite monitoring and pro bable 
expansion as res idual wastes begin to be mobilized. Thus, 
institutional controls should not be treated as a viable 
long-term so lution for the Hanford Site . . 

The current DOE plan to leave high leve l waste at 
Hanford in the 200 Area in parti cular, which is a source 
of groundwater contamination to the 100 Area, has not 
only regulatory and politica l implications, but serious 
enviro nmental implications. The long-lived radionuclides 
in this area, including uranium, plutonium and 
transuranics (which constitute a large amount of res idua l 
radioactivi ty), if not properly contained and disposed of, 
will require DOE to maintain institutional controls in 
perpetui ty in conjunction with monitoring. Anything less 
than indefinite maintenance and monitoring to ensure the 
effectiveness of the controls and prevent intrusion by 
humans and biota would be irresponsible. 

To assess risk under the proposed scenario where res idual 
contamination is allowed to remain, the risk assessment 
will have to consider potential exposure to all remaining 
contaminants, and should include pathways which 
account fo r migration through various media, relocation 
through bio logical processes (i .e. nest-building, 
excretion, and re-uptake), and potential exposure based 
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during natu ral attenuation of short term ri sks such as 
tritium contamination in groundwater. 

As part of the deve lopment of an overa ll understanding of 
risk, the ongo ing River Corridor Baseline Ri sk 
Assessment (RCBRA) is addressing potentia l exposures 
associated with hypothetical future site uses that are not 
ClUTently envisioned. These include future res identi al use 
in addition to exposure pathways assoc iated with future 
subsistence lifeways based on exposure scenario 
information provided by the Yakama Nati on. DOE is 
engaging in a site-wide evaluation of the nature and extent 
of contamination, including areas associated with waste 
sites and areas between waste sites . This activity is 
intended to evaluate the Fate and Transport mechani sms 
associated with contaminants at the soil surface, including 
stack emiss ions, windblown dust, and biotransport. DOE 
will be eva luating methods to communicate ri sks across 
the site using thi s site-wide nature and extent information. 
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on future site uses that are not currently envisioned. 
Because future failure of institutional controls is 
essentially guaranteed, planning should consider 
unrestricted use of natural resources by Tribal people. 
Contamination left on site may result in unacceptable 
risk. 

5 Develop a complete and adequate risk assessment 
problem formulation. 

The basic concept of risk assessment involves four steps 
- hazard identification (and development of a problem 
formulation), dose-response (toxicity) assessment, 
exposure assessment, and risk characterization. For an 
adequate characterization of risk, there must be adequate 
site characterization data to assess in the process, which 
should be used to determine cumulative risks from 
exposure to both chemical and radiological contaminants 
found in all media. DOE site investi gations have been 
focused on remedial actions at specific waste sites. At 
present the full nature and extent of the site 
contamination has not been characterized; therefore, any 
risk assessment which is performed wi ll be both limited 
and incomplete in its scope. 

Returning to the four basic steps of risk assessment, the 
National Academy of Sciences (NAS, 2009) and EPA 
(EPA, 2003) recommend that greater attention be paid to 
the design of a risk assessment during the formative 
stages, specifically on planning, scoping, and problem 
formulation. It is understandable that DOE intends to 
increase the pace of the cleanup activities, but if 
important steps are not taken, such as adeq uate and long-
term planning for the entire site, the intended "fast-track" 
will like ly result in an incomplete and inadequate 
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R The River Corridor Baseline Risk Assessment (RCBRA) 
project continues with input from state and federal 
regulators and stakeholders. RCBRA results will be 
available for inclusion in the I 00-BC Rl/FS Report and 
are expected to provide key information for residual 
contamination human health and ecological risks and wi ll 
provide insight regarding waste sites that have not been 
remediated prior to final ROD determination. 

Risk assessment in support of remedial responses at the 
Hanford Site is an ongo ing, cumulative process based on 
providing risk characterization information at appropriate 
times to suppo1t cleanup decisions for discrete areas of the 
site (e.g. River Corridor, Central Plateau). In addition to 
evaluating risk assoc iated with waste sites and the 
contiguous operational areas, DOE will be evaluating the 
nature and extent of contamination that could potentially 
be present in the areas between waste sites areas (non-
operational areas) as a result of reasonable disposal or 
dispersal actions ( e.g. undocumented disposal, wind borne 
dispersal, biologica l act ivity) . 
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cleanup. 

6 Collection of additional data should include as a basic 
objective the reduction of uncertainty in evaluating 
tribal risk. 

Uncertainty is inherent in any measurement, and in a ll 
scientific data. Although unavo idable, uncertainty can be 
reduced by expanding the data set with additional and/or 
high quality measurements. 

Variability is an inherent characteristic of a population 
(considering exposure potential , susceptibility, etc .) that 
cannot be reduced with additiona l measurement or data, 
but often can be better characterized. Tribal people 
comprise a critical subset of the genera l population 
because they have higher contaminant exposure due to 
the ir li festy le and di et. Within the tribal population there 
are individuals (children , pregnant/nurs ing women, 
e lderly, and immune-compromised) with even greater 
susceptibility to developing cancer or experiencing non-
cancer effects. The final risk assessment shou ld collect 
enough data of high quality so as to minimize the 
uncerta inty that is associated with variability of 
susceptibility among tribal people. 

7 Remediate groundwater to highest beneficial uses. 

Groundwater should be remediated to the highest 
beneficial uses, for drinking water and for protection of 
aq uatic life. 
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-- The Yakama Nation Exposure Scenario was evaluated in 
the RCB RA. There are no plans to co ll ect add itiona l data 
fo r this scenario. Uncertaintie in the risk assessment, 
inc luding understanding variability in potential exposures 
and understanding potentially sensitive populations, has 
been addressed in the RCBRA in accordance with EPA 
risk assessment guide lines . The RCB RA has been 
prepared with methods and assumptions which produce 
exposure estimates that achieve or exceed EPA's 
requirement for a Reasonable Maximum Exposure (RME) 
scenario; EPA requires that exposure scenarios ac hieve a 
RM E for use in remedy decisions. Human health ri sks 
associated with the RME are assessed using toxici ty 
values that are intended to protect public health including 
sens itive populations and are based on the most sensitive 
health effects associated with each contaminant. The 
RC BRA is currently be ing completed and continues to be 
modified with input that RL rece ives. RCBRA results 
will incorporated in the 100-BC RI/FS Report 

Alm The beneficial groundwater uses noted will be a key 
consideration in determining the fin,al ROD. 40 CFR 
300.430(a)( 1 )(iii )(F) will quoted as appropriate. 

40 CFR 300.430(a)( 1 )(iii)(F): " EPA expects to return 
usable gro undwaters to the ir beneficial uses wherever 
practical , within a period that is reasonable given the 
particular circumstances of the site. When restoration of 
groundwater to beneficial uses is not practical , EPA 
expects to prevent ftmher migration of the plume, prevent 
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8 Final Records of Decision remain outstanding at this 
time. 

In its cmTent form, the statement: 

"As remedial actions under interim action RODs 
are completed , verifi cation sampling and 
laboratory analys is are performed to document 
the extent to wh ich remedial action goals 
estab lished under the interim action RO Ds have 
been met. This information will be essentia l to 
supporting the final ROD." 

suggests that the information co llected as part of 
verification samp ling during interim remedial actions will 
justify the final ROD, and perhaps more spec ifica ll y a 
" no action" ROD on the basis hat the s ite has already 
been remediated. It is important to be clear and consistent 
that depending on the results of the Rl/FS studies and the 
requirements of the final ROD, additional remediation 
may be required. Therefore, it should be stated that the 
data in gathered will be used to help determine the fina l 
ROD, rather than support it. 

It should be made clear throughout the work plan that 
interim closed out s ites have not been closed out on a 
permanent basis s ince final RODs have not been issued. 
These sites may require addi tional remedial action in the 
future in order to come into compliance with the final 
ROD 's remedial action objectives. 

9 Site characterization should be expanded to fully 
identify the nature and extent of contamination on 
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exposure to the contaminated groundwater and eva luate 
fwther ri sk reduction" 

A The Integrated Work Plan and addenda acknowledges that 
waste s ites have been dispositioned in several ways (e.g., 
no action , not accepted , closed, and interim closed) . Waste 
s ites remed iated s ince the mid-1990s have primarily been 
addressed under the authori ty of interim action RODs. 
Additional characterization at interim-closed waste s ites is 
proposed to va lidate interim remedia l action, address 
uncertainty regarding the nature and extent of residual 
contamination in soils, refine the conceptua l s ite mode l ( if 
needed), and support the determination of appropriate 
actions in the final ROD. 

R Addit iona l characterization at interim-closed waste s ites is 
proposed to validate interim remed ial action, address 
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site. 

The site characterization of each dec ision unit is 
inappropriately narrow and fo cused on implementation 
and optimization of (already dec ided) remedial actions. 

As is noted in EP A/540/G-89/004; "the final objective of 
the fi eld investi gation is to characteri ze the nature and 
extent of contamination such that in formed decisions can 
be made as to the leve l of risk presented by the site and 
the appropriate types of remedia l response." As it is 
currently formulated, the planned sampling and analys is 
does not appropriately characterize the full nature and 
extent of contamination, but remains focused on further 
defining previously identifi ed zones of contamination or 
identified waste sites. This can (and has) lead to areas of 
high contamination being overlooked and not 
appropriately remediated . 

Initial characterization acti vities in the I 00 Area were 
conducted to suppo11 early response actions to clean up 
specific waste sites, demolition of buildings, and 
cocooning of reactors. The characterization was limited 
to the waste sites/fac ility areas only, and did not include 
areas outside the waste sites/faciliti es where the 
contamination could have migrated. For example, waste 
site cleanup invo lved excavation removal to a depth of 
15-20 fee t. The Yakama Nation is concerned that no or 
very limited characterization was done for the vadose 
zone underneath or adj acent to the waste sites where 
contamination could have migrated. 

Thorough characterizati on of the vadose zone and 
groundwater in the I 00 Areas and a ll areas along the 
Columbia Ri ver corridor are incomplete. The strategy fo r 
closure ignores the current fa ilures of the groundwater 
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uncertainty regarding the nature and extent o f res idual 
contamination in so il s, refine the conceptual site model (if 
needed), and support the determination of the final ROD. 
This includes seven so il borings as described in the 
revised Chapter 4. The se lection of these waste sites for 
further characterization is also described. Vadose zone 
sampl ing conducted during waste site remediation is 
documented in the Cleanup Verificati on packages (CVPs) 
and Waste Site Reclass ification Forms (WSRFs). 

Expanded groundwater characterization is included in 
each addendum to better-define contaminant plume 
locations/concentrations and to address spatia l and 
temporal uncerta inties identified in RCBRA human hea lth 
risk results. 

The Columbia Ri ver upwe lling sample results will be 
ava ilable fo r inclusion in the Rl/FS report and are 
expected to prov ide fu11her insight regarding contaminant 
levels entering the river. 

Continued waste site remediation under the current 
interim RODs will remove contamination from the river 
corridor and provide contaminant data gathered dw-ing 
remedial activities. 

Risk assessments will support regulatory dec isions for 
waste sites and fac ilities, and cleanup dec isions. 

In addition to evaluating risk associated with waste sites 
and the contiguous operational areas, DOE will be 
evaluating the nature and extent of contamination that 
could potentia lly be present in the areas between waste 
sites areas (non-operat ional areas) as a result of 
reasonable di sposa l or di spersa l actions (e .g. windbome 
dispersa l, biologica l acti vity). DOE will be evaluating 



Comments on the 100-BC Area RI/FS Work Plan (DO E/RL-2008-46, ADD3) 
Confederated Tribes and Bands of the Yakama Nation 

# Page Line/ Comment 
Figure 

technologies that are being demonstrated, and the current 
hydrogeologic characterizati on of the Hanford sediments 
lacks geologic definiti on and the associated 
hydrogeologic influences . There is currently no mention 
of the re lationship between the unconfined aquifer and 
recharge of the confined aqui fe r. Another omission is any 
di scussion of the re lationship between the interaction of 
the groundwater and the exchange o f contaminants 
di scharging into the ri ver. 

Also, unidentified waste sites (orphan/discovery sites) 
may stil ,I ex ist in the dec ision unit outside of the 
wa lkdown areas, and must be identified as potentia l 
sources of contamination. The nature and extent of 
contamination in the unconfined aqui fer above cleanup 
standards (drinking water leve ls and aquatic water qua li ty 
criteri a) has yet to be defined in select areas. 

10 Prnvide detai led characterization of background 
levels of contamination , both natural and 
anthropogenic. 

Deta il ed in formation regarding background 
contamination on the site should be included in each 
addendum. 1n particular each addendum should address 
I) naturall y occurring background substances in the 
dec ision units of interest that are not influenced by 
human acti vity and 2) natu ral and human-made 
substances present within the decision unit as a result of 
human activities not related to Hanford operations. 

Background contaminant in fo rmation is not currentl y 
included in e ither the work plan or in any of the addenda 
prov ided to date. Characteriz ing background is a 
necessary part of the CERCLA process, and provides an 
impo,tant comparative tool when evaluating 
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methods to commun icate ri sks across the site using this 
sitewide nature and extent in fo tmation. 

The orphan site identi ficat ion process will continue until 
all portions (including the "inner areas") are addressed. 
The discovery site process will continue until remediation 
is complete. S ites identified under these processes will be 
remediated according to the final ROD as they are 
identified. 

Alm The characterizati on tasks suggested are outside the scope 
of the Rl/FS work plan. 

An updated Hanfo rd Site background report is being 
prepared and is expected to be available to support the 
preparation of the Rl/FS Report. Particular interest has 
been expressed regarding antimony, boron, molybdenum, 
and se lenium due to the ir potential human health and 
ecological risk. 

Background info rmation is being gathered and addressed 
as part of the RCBRA and other supplementa l 
investigations. These investigations are discussed in 
Section 5.3 of the Integrated Work Plan (DOE/RL-2008-
46, Rev.0). Information collected fro m these reports will 
be included and di scussed as part of the RJ/FS Report. 
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contamination on the Site . 

As is noted by the EPA (EPA/540/G-89/004), samples 
fro m a reference location are needed when existing data 
is inadequate to characterize the background 
contamination. Due to Hanford 's long operational 
hi story, spotty records of disposal for many chemica ls of 
concern , and acknowledged widespread contamination 
that has yet to be full y characterized, establishing 
credible background contaminant concentrations with off 
site reference locations is warranted. 

11 Address data gaps. 

While data gaps are said to be addressed fo r individual 
dec is ion units, the li st of data gaps provided is the same 
fo r all cun-ently available addenda despite di ffe rences in 
operating processes, geology, topography and location. If 
the data gaps that are go ing to be evaluated are the same 
fo r all decision units, they should be included in the 
primary RJ/FS Work Plan document for evaluation over 
the entire River Co1Tidor. 

12 Provide Data Quality Objectives. 

Data Quality Objectives should be included or at a 
minimum summarized in the body of the Integrated 100-
Area RJ/FS Work Plan and each addendum so that they 
can be reviewed in light of the proposed work. 

13 lnclude a plan for feasibility study analyses. 

The work plan addenda lack a proper ana lysis of remedial 

Page 10 of 30 
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See also the response to comment #9. 

A initia l data gaps were identified with input from DOE/RL 
and the regulatory agency . The Rev. 0 version of the 
addenda have varying data gaps due to the di fferences 
noted in your comment plus area-specific concerns 
expressed by the regulatory agency and DOE/RL. 

A Initial data gaps were identified with input from DOE/RL 
and the regulatory agency. This process has continued 
through addenda deve lopment, where data gaps have been 
revised due to area-specific concerns. The final data gaps, 
data needs and characterization planned are summarized 
in Chapter 4 of the 100-BC Addendum. The data quality 
obj ectives for the characterization proposed are refl ected 
in the "Description" and "Justification" columns of Table 
4-4 of the Rev . 0 I 00-BC Addendum . 

A The general ana lyses planned for the RJ/FS Report are 
presented in the Integrated Work Plan. The RI/FS 
evaluations (technology screening and alternati ves 
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a lternat ives and technological options. inc lusion of thi s 
type of analys is is generally described in the work plan 
but does not seem to be incorporated wi thin the addenda. 
Will such an ana lysis be conducted as part of the EPA 
RJ/FS process for each decision unit and released 
subsequent ly in a separate document? 1 f not, then this 
document in its current form is both inadequate and 
incomplete. lf DOE intends to release this a lternatives 
ana lysis for each decision unit as a separate document, 
there shou ld sti ll be discussion of the intended process of 
identification and screening of technologies and analysis 
of a lternatives that wi ll be performed along with a 
schedule of release dates for the assoc iated 
documentation. 

14 Current groundwater trea tment processes are 
ineffective. 

The majority of grow1dwater treatment processes that 
DOE has implemented for chromium and strontium-90 
removal have not been effective. The technologies in use 
are pump-and-treat, in-situ (iso lation) and chemical 
transmutations (barriers) that chem ica lly change the 
contam inant. DOE continues "so le-source" use of PNNL 
fo r groundwater treatment teclrno logies . DOE needs to 
eva luate a ll current and past ground water treatment 
technologies used throughout the United States to help 
develop possible technologies for dealing with chemical 
and radiological groundwater contaminat ion. 

Uns uccessfu l treatment is due in part to the lack of a 
thorough characterization of the areas to identi fy and 
remediate the primary sources of contaminants. 
Characterizat ion thus far seems to have been focused to 
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analysi s) will fo llow estab lished CERCLA practices and 
will be included in the Rl/FS report. 

There is no document modification planned in response to 
this comment. 

-- The feas ibility study wi ll include eva luation of new 
technologies for their potential app lication on river 
corridor groundwater plumes. The DOE relies on 
technologies developed in many different areas, including 
Los Alamos, and other DOE faci liti es, as well as various 
National Laboratories and private firms. This feasibility 
study wi ll include an eva luation of technologies from a ll 
avai lable identified sources. 
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support removal, treat and dispose actions. For example, 
monitoring eva luati ons have shown that chromium is still 
a maj or contaminant of concern and the pump-and- treat 
systems are not very effecti ve in removing it. An expert 
pane l assessed the chro mium contamination and 
detetmined that more thorough characterization is needed 
to locate chromium sources and that river monitoring 
needs to be improved . 

15 RI/FS characterization shou ld include all 
Contaminants of Concern. 
The Integrated 100 Area Rl/FS Work P lan and Addenda 
primarily foc us on hexava lent chromium contamination, 
with limited consideration of other radio logical and 
chemical contaminants. 

Large vo lumes of contaminated wastes were discharged 
or buri ed within the I 00 Area contaminants re leased to 
the vadose zone and groundwater fro m reactor cooling 
water. The contaminants included tr itium, carbon- I 4, 
cobalt-60, cesium- 13 7, strontium-90 and plutonium-
239/240.The Rl/FS does not provide appropriate ly 
deta il ed characterization data for each waste site and 
associated contaminants of concern. Re levant data from 
the limited fi eld investigations should be included in the 
Rl/FS. 

Further, the in formation on movement of contaminants is 
based on modeling and not actual vadose zone 
characteri zation. Gathering actual chemica l data from 
sampling and analysis of site information is preferable to 
re liance on mathematica l modeling fo r characterization . 
Also, the dec ision to limit contaminants for groundwater 
analysis is based on past monitoring analys is at specific 
we ll where concentrations were be low drinking water 
standards. Thi s does not ensure that long-lived 
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A DOE/RL will be working in concert with the regulatory 
agency and stakeholders to define the final list of 
contaminants of potentia l concern fo r the river corridor. It 
is expected that the RCBRA resul ts plus the planned 
groundwater, so il , and river upwe ll ing character ization 
resul ts wil l be key to area-spec ific COC determinations. 

Data fro m prev ious investigations is included and 
discussed under Chapter 3 of the rev ised document. 

In the Rev. 0 I 00-BC Addendum, the process fo r 
deve loping the groundwater COPCs and the soil target 
analytes are included in Sect ion 4.2 . 1 and 4.2.2. The 
CO PCs include both chemica l and radio logical 
constituents. 

Additional sampling of both the vadose zone and 
groundwater is inc luded in the revised I 00-BC addendum 
(Rev 0). The lis t of target ana lytes and COPCs has been 
expanded in Rev O fro m what was included in Draft A. 
The current li st of ana lytes to be sampled and ana lyzed for 
incl udes uranium and plutonium, in addition to other 
rad ionuclides . The revised document provides a 
signi fica nt amount of additional in fo rmation regarding 
COPC and T AL deve lopment in Appendix D. 
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radionuclides and chemicals are not present in within the 
vadose zone (where movement of these contaminants 
may be outside the influence of the groundwater 
moni toring system-or the movement of these 
contaminants is extremely slow). DOE needs to ensure 
1·ong-lived contaminants sources have been identified and 
actions taken to e ither remove or iso late them to prevent 
fu ture hu man health and enviro nmental impacts. 

DOE plans seem to assume that some radionuclides, such 
as uranium and plutonium, are not mobile in 
groundwater. This has been disproven by the uranium 
plume in the 300 Area, uranium ground water movement 
in the Central Plateau and depth of plutonium in the 
plutonium waste sites in the 200 West Area. It is 
extremely important for DOE to conduct radio logica l 
analys is of potential contaminants in the I 00Areain order 
to built confidence in the cleanu p act ions. 

16 There is insufficient information on previous 
recommendations in the CS M. 

There is insufficient in formation -regarding how DO E will 
be address ing the following recommendations that were 
made in the Teclmical Evaluation of the interaction of 
Groundwater with the Co lumbia River at the DOE 
Hanfo rd Site 100-D Area (SGW-39305): 

• Developing a three-dimens iona l model that 
would provide more deta il ed representation of 
the river and gro undwater fl ows, and the ir 
interacti ons - including lateral groundwater 
flows through the o ld near-surface river 
channe ls, groundwater d ischarges into the river 
( influenced by water hydraulics), and 
contaminant impacts on sediments and aquatic 
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--

A 2-D model for chro miu m movement in groundwater has 
been deve loped for I 00-D/H and a 3-D model is under 
consideration . Similar models may be developed for 100-
BC. 
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life. 

• Geolog ic mapping of the river bed 
characteristics and topograph y will provide a 
template to target bed geochemical sampling. 
DOE needs to design and insta ll a remote 
retri evable samplers and/or sensors that can be 
insta lled at a few selected locations to exami_ne 
the transient nature of exposure of biota to the 
contaminants of concern - the data to help 
planning and implementing remedial actions . 

• Assessing the impact of nitrate and sulfate on 
the In Situ Redox Manipulation barrier and 
evaluate if nitrate /sulfate removal needs to be 
done to increase the effic iency of the process. 

17 Associated studies in the River Corridor should be 
incorporated into the RUFS Work Plan. 

As part of the River Corridor Remedia l Investigation, a 
groundwater upwelling study is being conducted in the 
hyporheic zone of Columbia. This work relates directly to 
the Integrated 100 Area RI/FS Work Plan and associated 
addenda and shou ld be referenced and discussed where 
appropriate. Observed upwelling of chromi um offshore in 
the river documents a completed groundwater pathway 
between source areas in the 100 Area and the river that is 
not being addressed in the Work Plan/Addenda. Also, the 
upwelling study is limited in scope and does not include: 
I) an eva luation of a full suite of I 00 Area contaminants; 
2) phys ical and chemical characterization of the 
stratigraphy within the river and its relationship to I 00 
Area stratigraphy; or 3) eva luation of specifics of the 
groundwater pathway, including overall fate and 
transport as well as preferential flow paths. A complete 
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River bed mapping and compari sons to RUM elevations is 
pla1med for all river corridor areas. In addition, an 
expansion of groundwater upwelling sampling is be ing 
conducted by DOE/RL as part o f the RI field effort. 

ISRM use at I 00-BC, including the possib le need for 
nitrate/sulfate control , will be considered during the RI/FS 
process . 

A The results of the ongoi_ng upwelling study will be 
available for inclusion in the Rl/FS Report, and additional 
upwelling sampling is being planned for the I 00-BC area. 

The various ongoing projects and programs that wi ll be 
incorporated into the RI/FS Report are presented in the 
Integrated Work Plan. These projects i_nclude the RC BRA, 
the RI of the Hanford S ite Releases to the Columbia 
River, the RI /FS for the 200-PO- I area and 200-BP-5 
(both of which contributes contaminants to the I 00 area), 
In addition, there is ongoing remediation occurring at 
waste s ites throughout the I 00 area and I 00-BC. 
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hydrogeologic/hydrogeochemical study of this system by 
qualified scientists should be made a high priority. 

18 The various investigation activities should be 
integrated. 

There is some confus ion as how the current work being 
conducted by the Co lumbia River sampling and 
characterization, and previous work done in the River 
Corridor Baseline Risk Assessment (RCBRA) will be 
integrated wi th this work plan. 

Thi s document and the other work plans need to clearly 
indicate how a ll these efforts and the proposed risk 
assessments feed into development of the Remedial 
Action Objectives (RAOs) and Remedia l Actions Goals 
(RAGs) of the Fina l Records of Dec ision (RODs) for the 
100 areas and 300 Areas. For example, deta iled geo logic 
characterization needs to be conducted and documented. 

This work plan in its current form does not represent a 
true integration of cleanup for the I 00 Areas because it 
does not include all aspects of cleanup at all sites, 
including demolition of contaminated structures, cleanup 
of contamination underneath demolished or ex isting 
structures, and the incorporation of the risk assessments 
already performed within the river corridor. 

19 The document lacks plan for a proper analysis of 
a lternatives and feas ibility study specific to thi s decision 
unit. It is therefore incomplete in its current state. 

Page 15 of 30 

AIR Response 

A See response to # 17 

The genera l ana lyses planned for the RJ/FS Report are 
presented in the Integrated Work Plan. The Rl /FS 
evaluatio ns (technology screen ing and alternatives 
analysis) will follow established CERCLA practices and 
will be included in the RJ/FS report. The Integrated Work 
Plan (DOE/RL-2008-46) describes the development of the 
RAOs and RAGs. 

Chapter 4 in the rev ised document presents the status at 
each of the waste sites. It also outl ines the current leve l of 
knowledge and which waste sites were targeted for 
add itional analys is. 

-

A See response to # 13 
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20 Specific sections of the I 00 Area Rl/FS Work Plan 
(DOE/RL 2008-46) are indicated as being incorporated 
by reference in this addendum . However, there are 
severa l inconsistencies between thi s addendum and other 
addendum associated with thi s work plan in terms of 
what has been incorporated by reference . Instead of 
incorporation by reference, applicable standards, 
objectives, remedia l action goa ls, applicab le regulatory 
requirements and remedia l ac ti ons should be included in 
the addendum where applicabl e. 

2 1 Appendix B: l00-BC Area and I 00-BC-2/BC-6 Operable 
Unit Maps were not included w ith the PDF document in 
full. These docume nts need to be made ava il able 
electronica lly. 

22 V 17 This work plan is part of the process through which a 
fin al Record of Decision w ill be issued, not " fi na l 
remediation decisions." Thi s wording should be adj usted 
appropriately thro ughout the document. 

22a V I 3 "Substantive work" should be quantified if it is be ing 
used as a source of data or in fo nnation in thi s work plan 
so that the appropriate re ferences can be rev iewed. 

23 V il 23-26 lnterim remedial actions sati sfy the interim ROD, but 
may not sati sfy the requirements of the fina l ROD. The 
language shou ld be adjusted according ly. 
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A The Integrated Work Plan has been approved by DOE/RL 
and the regulatory agencies . It wil l continue to document 
the genera l in formation that is common to a ll the I 00-
Areas with area spec ific in formation be ing provided in the 
individual addenda. The form at o f the B addendum has 
been changed in Rev 0, includi ng how the integ rated work 
plan is referenced and adding the pre liminary remedial 
action objecti ves . 

A These maps w ill be available electronicall y. In addi tion 
to hard copies, electronic cop ies (on CD) are planned to be 
provided with the Rev O di stribution. 

A The addendum has been rev ised as suggested . 

A Modi fy sentence to read : In the I 00-BC area , 
groundwater monitoring, contaminated so il remova l, and 
facili ty demolition and remo va l have been completed over 
the past decade or is planned over the next few years. 

A Modi fy sentence to read: 

Whi le the "interim closed out" remedial actions satis fi ed 
the interim action RO Ds, they may not sati sfy fin al RO D 
requirements. 

De lete the next sentence ("CERCLA remed iation and/or 
RC RA correcti ve action . . . ") 
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24 
.. . 

17-20 The vadose zone should be included as a secondary VIII 

source of contamination. Liquid wastes were not con fined 
to the immediate base of infiltration structures. Upon 
re lease into the environment, they spread out and 
contaminated large volumes of the subsurface as they 
migrated vertically and horizontally with changing water 
leve ls. 

25 viii 32-33 It is misleading to state that the I 00-8C area ground water 
has not been "substantially affected by re leases from the 
I 00-BC facilities ." As is noted in the fi scal year 2008 
Ground Water monitoring report and later in Addendum 
3 of the work plan, chromium has been fo und in 
groundwater throughout the area , a lthough not always at 
concentrations above the screening leve l. 

26 ix LO Provide spec ifics when discuss ing waste disposa l, and 
avoid statements such as " various burial grounds." The 
intention of the site characterization is to identify source 
locations and the resulting nature and extent of 
contamination. 

27 IX 17 State what so lid waste residue fro m tritium production 
includes, and where it was disposed of. Provide spec ific 
sites and estimated total activity. 
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A lnsert "(i.e ., vadose zone) " on line 19 in the sentence 
noted: 

"Wastes re leased to the environment. .. in the subsurface 
( i. e., vadose zone) and re leased over long .. .. " 

A This paragraph has been revised to address thi s comment 
as fo llows: 

The hi storical records show that di sso lved Cr(V l) was 
primarily released into the environment in two types of 
so lutions: the stock so lutions used to make reactor 
coolant, and the reactor coo lant itse lf. There are known 
releases of concentrated sodium dichromate to the so il at 
the I 00-8C Area (Chapter 2), but the extent of the 
contamination in groundwater is not well defined. 

A This paragraph has been rev ised to address thi s comment 
as follows: Sr-90 was a lso present in so lid waste di sposed 
at 100-BC area waste sites (e.g., 100-8-11 and 118-B-2) 
and contamination appears to be limited to the upper part 
of the unconfined aquifer. Continued relatively slow 
dispersion and migration of Sr-90 in groundwater occurs 
because of its moderate adsorption to aqu ifer so il. The 
plume may continue to persist in groundwater due to 
Sr-90 sorbed to so il within the re-wetted zone. 

A This paragraph has been rev ised to address this comment 
as follows: Tritium is present as a result of 
implementation of the P-10 Tritium Separation Project at 
the I 05-8 and I 08-8 fac ilities. Tritium waste streams, in 
the form of decontamination fluid s, encapsulated tritium 
gas, and contaminated process equipment, were disposed 
primarily to the 11 6-8-9 Crib, 118-8-1 Burial Ground, 
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28 IX 21-26 It is unclear how 6 boreholes into the top 5 feet of the 
water table and IO new characterization wells into the 
Ringold Upper Mud will be able to address CSM 
hypotheses I through 5 g iven the complexity of the site, 
lateral heterogeneity of s ubsurface units and variability 
between past waste site disposal practices. 

Additionally it appears that no characterization will be 
conducted for contamination beyond identified waste 
sites and pipelines desp ite measured contamination being 
found up gradient adjacent to Gable Butte (Well 699-65-
83) and in Gable Gap (Well 699-65-72). 
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and 118-B-6 Burial Ground. 

Alm Additional boreholes are now included to address EPA 
and DOE/RL concerns. Completed RTD at 100-B-27 . 
(and other waste sites) and planned RTD at 100-C-7 
include removal of contaminated soil laterally from the 
original site boundaries . As out lined in the CYPs, the 
excavation of numerous waste sites extended beyond the 
waste site boundaries to ensure excavation to a depth 
where analytical testing indicated that the interim action 
ROD requirements were met. 

New wells are proposed to better-define groundwater 
plume boundaries and concentrations. This includes 
drilling to the first water bearing unit in the RUM. Soil 
samples around the rewetted zone will be collected to 
determine the presence ofvadose zone contamination. 

Contamination up gradient of 100-BC has been 
determined to be associated with the 200 area. The 
ongoing Rl work being conducted in those groundwater 
OUs is intended to evaluate the nature and extent of that 
contamination. Information gathered from those 
eva luations will be considered during the RI/FS Report 
and subsequent remedial actions, but is not part of this 
work plan. 

See Rev 0 Chapter 4 
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29 X I Because the fin a l remedia l actions and the RO D have not 
been issued, it is premature to identi fy "potential effects 
o f res idua l so i I contamination fo llow ing remedial act ion" 
as a Data Gap. The level and type of res idua l 
contamination has neither been set nor accepted under a 
fin al RO D. 

30 1-2 I 1-14 The description of CSM meetings included here is 
inadequate. Provide detailed info rmation regarding the 
so il target ana lyte d iscuss ion, groundwater contaminants 
of potential concern a nd any information resulting fro m 
di scuss ion regarding both the Remedia l Action 
O bjectives and Data Qua li ty O bj ecti ves. 

3 1 1-7 1-2 This work plan should not be address ing the fina l 
dispos ition of s ites in general since this will be 
determined in the fin al ROD. The purpose of the RI /FS 
work plan is to outline the fi e ld acti vities that will be 
perfo1med in order to appropriate ly characterize the 
nature and extent o f contamination on the s ite, and to 
descr ibe the process for selecti on of appropriate remedial 
a lternati ves . 

32 2-8 8 Ap pendi x B: 100-BC Area and 100-BC-2/BC-6 Operable 
Un it Maps was not included w ith the electroni ca lly-
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A Additiona l characterization at interim-c losed waste sites is 
proposed to evaluate the interim remedia l action, address 
uncerta inty regard ing the natu re and extent of res idual 
contaminati on in so ils, refi ne the conceptua l s ite model ( if 
needed), and support the determination of the fin a l ROD. 

A Initial data gaps were identified with input from DOE/RL 
and the regulatory agency. This process has continued 
throu gh addenda deve lopment, where data gaps have been 
revised due to area-specific concerns. The fi nal data gaps, 
data needs and characterization planned are summarized 
in Chapter 4 of the I 00-BC Addendum. 

The data qua li ty objectives fo r the characterization 
proposed are re fl ected in the "Description" and 
"Justi fica ti on" co lumns of Table 4-4 of the Rev. 0 I 00-BC 
Addend um. 

Genera l RAOs for the river corridor are documented in the 
Integrated Work Plan. Area-specific RAOs w ill be 
considered during Rl/FS Report development. 

See response to # 12 

A Agree. The sentence noted sta tes " the status of these s ites 
has not been determined at this time and the ir disposition 
w ill not be addressed in this work p lan." The sentence was 
deleted fro m the text. The text now reads "The status of 
these s ites has not been determined at thi s time." 

A See response to #2 I 
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posted version of Addendum 3. 

33 2- 11 22-29 This paragraph should be revised. Depending on location, 
the vadose zone may include e ither the Hanford 
Formation or the Ringold Upper Coarse or both (th is is 
noted in the followin g paragraph) . 

34 2- 15 9 The water tab le does not define the base of the 
unconfined aquifer; it defines the top of the unconfined 
aquifer. 

35 2-1 5 43 -44 There is no " Basalt Ringo ld Format ion ." Revise 
accordingly. 

36 2-1 6 17 What was the unit each we ll was screened in , and what 
was the hydrauli c conductivity for each? Thi s 
information should be included . 

37 2-22 22-24 The size of the waste site is not relevant as much as is the 

volume and type of waste d isposed at each s ite. A sing le 

infiltration structure can accept millions of ga llons over 

the course of its operationa l li fet ime. This statement 

downplays the importance of eva luat ing all waste s ites 

thoroughly to determine the type of contamination and its 

extent. 
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A Sentence was revised to read: 

Vadose (unsaturated) zone: depending on location, the 
vadose zone may include e ither the Hanfo rd formation 
grave ls or the Ringo ld Fm Unit E grave ls. The vadose 
zone is 2 m to 30111 (6 .5 ft to 98 ft) thick beneath the 100-
BC. 

A This sentence was changed to read : The water table 
defines the top of the unconfined aquifer. 

A This sentence has been revised by deleting "basalt." 

A Additional in fo rmat ion was added to the text, inc luding 
availab le information on well construction and 
conductivity results. 

A Our use of "magnitude" refers to the s ize of the faci lities, 

not the volume of waste the fac ilities received. You are 

correct in noting that fac ility s ize has no bearing on the 

amount of waste received. 

The sentence noted will be comb ined with the previous 
sentence as follows : 

Liquid and so lid waste di sposa l locations were constructed 
and waste management practices were deve loped to 
handle these materials consistentl y. Facilities and waste 
s ites used for discarding non-radioacti ve materials (e.g., 
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38 2-30 16 The detected radi onuclides should be included for each 
borehole in this table. 

39 2-33 20 Interim Remedial Actions: No actua l so il sampling and 
ana lys is was done prior to excavati on of these s ites. 
Instead, rev iew of past " limited" ana lys is and process 
knowledge (document review) was conducted . 

Fo llowing excavation, limited sha llow so il sampling was 
conducted at the waste s ite (s ides and bottoms) to ensure 
res idual conta mination met cleanup goals (which are not 
spec ified in the Rl/FS). At no time were so il samples 
taken to any depth be low the waste s ite to determine if 
contaminants had leached deeper into the vadose zone. 
Also, no deep soil sampling was done outs ide - but 
adj acent to the waste s ite - to see if the contaminants may 
have moved laterally throug h the vadose zone. There is a 
potentia l that hi gh concentra ti ons of radio logical and/or 
chemica l contam inants may st ill present underneath 
and/or adj acent to these waste sites. 

40 2-34 4-7 Include the Remedial Acti on O bjectives which were 
spec ified in the interim ROD. 

4 1 2-34 24-26 Whi le removing contaminated material does reduce the 
in ventory of contam inants in the spec ified range of depth 
fo r excavati on, the LFI and other previous in fo rmation 
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so lvents, chemica ls) were re lati vely sma ll in magni tude. 

' 

R Summary in fo rmation regarding the radionuclides tested-
for and detected are included in the text fo llowing Table 
3- 1 in Rev 0 . 

A T he firs t sentence of this paragraph was changed as 
fo ll ows: 

Remediation and c haracterizati on of the waste s ites began 
in 1996 under the authori ty prov ided by the interim action 
RODs and monitorin g plans. 

T hi s is no w in secti o n 3 .3 of R e v 0 . 

Chapter 4 in the rev ised document presents the status at 
each of the waste sites. It a lso outlines the cun-ent leve l of 
knowledge and which waste s ites were targeted for 
addit iona l analys is. The process fo r eva luatin g the waste 
site verifi cati on data to determine if more characterization 
should be conducted is a lso prov ided . Based on this 
process s ites are identified fo r fu rther characteri zatio n 
under the Rl/FS work plan. 

A Pre I iminary RA Os are now included in section 4. 1 o f the 
rev ised document. 

A The paragraph noted has been re vised to address this 
comment. While con taminant concentrat ions in 11 6-B- 1 
genera ll y decrease w ith depth, both Tc-99 and U-23 8 
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remains relevant. Consider trench 11 6-8-1 where the 
depth of s ignificant contamination was recorded at 30 
feet below ground surface (20 feet below the bottom of 
the structure), more than twice the depth of remediation . 
Impacts to the environment remain after remediation 
activities if residual contamination is left in place. 

42 2-34 41-45 Why is the chrome leach testing addressed in this section 
and then agai n in Section 2.4.15? These texts should be 
consolidated and re-written. 

43 2-39 20 This Section is incomplete and disjointed . The purpose of 
treatabi li ty studies is to test the feasibility and use of 
relevant technology on remediating the site. Of the text 
present, only the paragraph on vitrification meets these 
criteria. Geophys ical surveys do not remediate sites, and 
the pilot ri sk assessment text is not re levant in thi s 
section. Furthermore, because treatability studies are 
intended to test remedial actions, the target contaminants 
should be identified. 
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increase with depth. It should be noted , however, that the 
remaining Tc-99 concentrations are below the RAG of 
0.46 pCi/g and U-238 concentrations are below the 
background leve ls of I . I pCi/g. 

This is now in sect ion 3.2.2 of Rev 0. 

The fi gures have been ed ited to the correct units, and the 
corresponding text has been revised accordingly . 

A The document re-organ ization addressed this comment. 

Am Section was revi sed for clarification. 
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44 2-40 33 The previous hexavalent chromium leach test studies 

appear inconclusive. The studies are additionally not 

analogous to the vadose contamination in the I 00-BC 

area where the vadose zone may be inundated for days or 

occasionally weeks at a time during hi gh river stages 

a llowi ng fo r remobilization and deposition of 

contam inants. 

Furthermore, the volume of liquid waste and subsequent 
infiltration in terms of"pore volumes" is, by the study's 
own admission unknown. The conc lus ion in the last 
sentence (on 2-41, I) is that additi ona l studies are needed 
to make a mean ingfu l conclusion -- invalidating the 
prev ious paragraph ' s statement " the contaminant 
chemical behavior is wel l quantified with regard to JOO 
Area so il s." 

Fina lly, even if the contaminant behavior was we ll 
quantified, neither the extent of the contamination, nor 
the subsurface geology is characteri zed well enough to 
have any significant degree of certa in ty as to where 
contaminants have come to be located at present. 

45 2-42 13 Hexavalent chromium in the I 00-BC area is more 
widespread than is shown in this sect io n. This has been 
well established by ground water monitoring which 
demonstrated that much of the site still has extensive 
gro undwater contamination <20 µg/L. Add itio nal, more 
highly contaminated soil s may a lso be present which 
have not yet been found. 
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R T his section was substanti a ll y revised and is now section 
3.2.5 in Rev 0 . Additional , detailed information on the 
prev ious leach tests can be fo und in PNNL-17674, 
Geochemical Characterization of Chromate 
Contamination in the JOO Area Vadose Zone at the 
Hanford Site. 

Site spec ific leach tests wi II be conducted during the field 
in vest igations. These tests are spec ified in the Sampling 
and Analysis Plan, w ith multiple leach tests being 
conducted in the I 00-BC area to ensure a good 
understanding of the Cr(V I) behavior in that area. 

-- The text and acco mpanying fi gures do not imply that no 
contamination is present beyond the 20 ug/L contour. 
Note that the plume map posts data fo r individua l we lls, 
inc luding those <20 ug/L. The section has been rev ised in 
response to comments from other reviewers. The rev ised 
section a lso discusses the fa ll 2009 pore water Cr6 results, 
pointing out that there is uncertainty in chromi um 
di stribution . Data needs have been revised to emphas ize 
the need to better characterize groundwater contaminant 
distribution laterally and ve11icall y. 
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46 2-47 I Delineation of the tritium plumes is very narrow. The 
data provided suggests that that contamination is present 
throughout much of s ite. This was confirmed w ith the 
addition of"two new wells in which tritium 
concentrations were unexpectedly high ." When 
discussing con tam i.nation the precautionary principal 
should be applied regarding the total extent. 

47 2-49 19-20 Because of th ei r importance in the formation of the work 
plan, the Data Q ua lity Objectives should be included or at 
a minimum summarized rather than simply referenced in 
the text. 

48 4-2 32 Data Gap #I • Neither the Rl/FS Addendum or the 
Sampling and Analysis Plan provide any description on 
how characterization will be conducted for 
"unremediated" waste sites. These documents only 
provide characterization for s ix "remediated" waste sites 
and groundwater. DOE needs to incorporate how 
" unremediated" waste sites will be characterized during 
excavation and underneath the waste site once 
contaminated soils are removed to the cleanup goals 
(residual concentration levels) 

49 4-2 38-39 In order to properly characterize the site, environmental 
contamination data should be collected from s ites other 
than identified waste sites. It has already been established 
there were unplanned releases and extensive 
contamination throughout the site which are not 
necessaril y associated with a specified operational waste 
site. 
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-- The text and acco mpanying figures accuratel y present 
cun-ent knowledge of tritium distribution . The plume map 
includes data for each well, and contours at a level I Ox 
below the DWS . We acknowledge uncertainty due to a 
lack of monitoring points, and that is po,trayed by dashed 
contour lines on the map . 

A See response to # 12 

A Remediation and cleanup verification process discussions 
are included in Integrated Work Plan. 

Data gap # I has been revised . 

R UPRs, orphan s ites, and di scovery sites are included in 
waste si1e evaluations. Excavation during remediation 
frequen1 ly includes "chasing contamination" that extends 
beyond the WIDS footprint established . 

In addition to the RC BRA and _ I 00 Area Rl/FS, DOE has 
initiated an eva luation termed a non-operational properties 
evaluation. This program will use existing data from waste 
sites and areas between waste sites to stat istica lly evaluate 
and communicate the nature and extent of contamination 
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50 4-1 2 28 The term "substanti a lly thick" is inappropriately vague. 
In most of the IO0-BC area the vadose zone is estimated 
to be between 50 and I 00 fee t but contaminants 
obviously reached ground water in these areas. 

5 1 4-1 3 I The current rate of in fi ltration is not representati ve of the 
infiltration which occun-ed during active production. T he 
large vo lumes o f liquid waste d isposed of would have 
resulted in much greater infiltration and contaminant 
mobili ty. Presentl y there may still be many highly 
contaminated fine grained lenses which have not been 
discovered. 
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across the s ite. T hi s program will a lso identi fy areas 
where we do not have sufficient information to make 
dec is ions. Data to be used in this program include. results 
from ex isting background so il sampling studies, aerial and 
land-based radi onuclide surveys, environmental 
moni toring data, a ir emissions studies, resul ts from orphan 
s ites eva luations, monitor ing performed as part o f 
pem1i tt ing a nd compliance act ivities, as well as techn ica l 
base line reports and other historica l studi es. DOE w ill be 
evaluating methods to communicate ri sks across the s ite 
using thi s s itewide nature and extent in fo rmation. 

A De lete sentence" Adverse impacts to groundwater fro m 
these sources are not expected where the vadose zone is 
substanti a lly thi ck." ( in re-organized document, thi s is in 
Sect ion 3.5. 1) 

A Nature and extent discuss ion in Chapter 3 addresses 
distr ibution durin g operat ions. Additional soil and 
ground water characterization proposed to better-defin e 
current grou ndwater and so il contaminant distr ibu tion. 

De lete the sentences " Mobili ty is relat ive to in fi ltrat ion at 
the s ite . The current infiltrat ion rate suggests impeded 
contaminant mob ili ty." 

T he preceding portion of the paragraph states that 
contaminatio n " may also continue at e levated leve ls 
through the vadose zone to groundwater. . . " 
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52 4-13 9 Data Gap #2: The Rl/FS Addendum and SAP state that 
only chemical analysis will be conducted for these 
boreholes - this is unacceptable. The analysis must 
include the radiological contaminants that were released 
to these waste sites. 

53 4-13 . 11-12 Only one of the reactor buildings has been placed in 
interim safe storage. Revise accordingly. 

54 4-13 23 Data Gap #3 : The Rl/FS and SAP do not provide 
suffic ient information on the document review process 
that will be conducted to detem,ine if add itional samp ling 
is needed. In the past these types of document reviews 
have been proven not be totally reliable. 

55 4-16 14-19 Identifying 2 separate tritium plumes in the southwest 
portion of the site appears premature g iven the sparse 
we ll density in the area and the fact that while there are 
currently only 4 wells that exceed drinking water 
standards, virtually every well sampled in the area --
including those up gradient such as 699-65-83 -- contain 
tritium at some concentration. 

56 4-16 2 1-23 If contaminant concentrations are still ri sing episodically 
and new wells find unexpectedly high concentrations of 
tritium then it is reasonable to assert that add itiona l 
unidentified sources are still contributing to the 
groundwater. This shou ld be acknowledged. 

57 4-26 1 The Cun·ent Field Characterization Summary (Section 
4.4.2) seems oddly imbalanced with two specific 
investigations into the I 00-C-7 structure and no 
discussion of any other portions of the s ite . 
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R The tern, "contam inant" refers to both radioactive and 
non-radioactive analytes . The soil master target analyte 
list and the ground water COPC list include chemical and 
radionuclide contaminants. 

A The text will be revised to indicate that only the C Reactor 
has been put into ISS . 

Alm Boreholes to address 8- and C-Reactor contamination 
uncertai nties are now proposed to provide the data needed 
to fill Data Gap #3. 

-- See response to comment #46. 

A Data gap #4 has been revised and addresses uncerta inty in 
groundwater contaminant distribution. 

A Document revis ion addressed thi s comment. 
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58 4-26 7-13 Provide the ana lyt ical results of the ground water 
sampling conducted at the C494 7 borehole adjacent to the 
100-C-7 . Excavation to a depth of 18 feet be low the 
bottom of the trench (33 ' be low ground surface) with 
hexavalent chrom ium concentrations still at 1,620 mg/kg 
suggests that sign ificant contamination extends beyond 
the depth of remediation. 

59 4-27 36-38 The groundwater clearly has been substantia lly affected 
by reactor coo lant and dichromate stock handling 
practices. The prev ious paragraph acknowledged that 
enough dichromate was disposed of in the area to push 
contaminatio n up gradient 2 miles inland. The current 
plume map appears to be confined by the available data, 
additional characterization, particularly to the east and 
west outside of the operationa l unit boundary is necessary 
before such sweep ing conclusions can be drawn. 
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A This groundwater result was added to the discuss ion 
noted. Groundwater Cr(Vl) was 13.9 ppb ( filtered) and 
46.9 ppb (unfiltered) . This is in sect ion 3.3.5 of Rev 0. 
The 100-C-7 waste s ite is sched uled for remediation using 
RTD. The analyt ica l results noted are from the initial 
excavation. The add itiona l excavat ion planned will 
remove Cr(Vl ) to the groundwater or acceptab le leve ls. 

-- The intent of the sentence is to address the fact that 
observed Cr(V 1) concentrations in I 00-B/C groundwater 
are orders of magnitude lower than in the I 00-D Area. 
The text has been revised to place less emphasis on the 
tentative conclusion that I 00-B/C Cr was pushed inland 2 
m iles, and to clarify . The text wi ll be revised as follows : 

Some of the dissolved Cr(Y I) was pushed inland by the 
growing gro undwater mound. Water-leve l data from 
We ll 699-65-72 suggest the hydrauli c effects from the 

mound extended as much as 3.2 km (2 mi) inland. 
Low leve ls of total chromi um (rang ing fro m below 

detection li mits to 13 µg/L) suggest that chromium 
contami nation may have migrated to that we ll. 

Cr(V l) contamination observed in groundwater at the I 00-
BC Area is present in a broad plume at relatively low 
concentration (i .e. , less than 60 ug/L, compared to the 
I 00-0 Area where concentrations are over 6,000 ug/L in 
some areas). There are known re leases of concentrated 
sodium dichromate to the so il at the I 00-BC Area (Section 
2.X). For examp le, Cr(YI) concentrat ions up to 1,620 
mg/kg were detected so il samples from a borehole drilled 
to groundwater beneath the I 00-C-7 Waste Site at a depth 
of IO m (33 ft). Concentrations in so i I below that"depth 
genera lly decreased to a concentrat ion of2.9 mg/kg just 
above the water table. Gro und water concentrations in thi s 
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60 4-29 9-10 "Sr-90 in groundwater wells near the burial grounds has 
not been detected above the DWS." Please provide the 
names of the we lls thi s is in reference to and the actual 
measurements from these sites . While the concentrations 
may be below the drinking water standard, they sti ll may 
be significant. Additionally the proximity of the wells 
samp led to the burial grounds shou ld also be provided as 
thi s can significantly impact the measured concentration. 
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A 

Respo nse 

area have been <20 ug/L except for a single sampl ing 
event when the concentration was approx imate ly 50 µg/L . 
Cr(VI) was detected at another waste site, 100-8-27 
sodium dichromate I spil l, located in the northwestern 
I 00-BC Area, (WCH-225 , Sampling and Analysis 
instruction for Evaluation of Residual Hexavalent 
Chromium Contamination in the Subsurface Soil at JOO-
B-2 7). Seesection3.4.l of Rev 0. 

Will add this detail to the section on "Nature and Extent" 
for Sr-90 (revised Sec. 3 .4.2). 

"Wells down gradient of so lid waste burial grounds detect 
little or no Sr-90. Well 199-88-6, down gradient of the 
118-8- 1 Burial Ground, has never detected any Sr-90 . 
Well s 199-89-2 and 199-89-3 monitor groundwater down 
grad ient of the I 18-C- I Burial Ground. Only one sample 
from 199-B9-2 detected strontium-90 (0.43 pCi/L in 
2008)." 
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6 1 4-30 10-2 1 There are several problems within these two paragraphs. 

First, when describing source remova l acti ons, the s ites to 

which thi s applies should be li sted spec ifica lly. 

Second the sentence beginning with "Sr-90, being much 
less ... " is highly speculative g iven that the same sentence 
acknowledges that during the period o f maximum 
potentia l migration the geochemistry and groundwater 
gradients were conducive to substantia lly deeper 
penetrat ion than at present. 

Third , the previous paragraph acknow ledges that much of 
the strontium may have moved deeper into the vadose 
zone and in particular may be concentrated in the 
hyporhe ic zone. Thus it is premature to conc lude that 
"there does not appear to be a large Sr-90 inventory 
remaining in the I 00-BC Decision Uni t" s ince there 
hasn ' t been a concerted effort to characteri ze 
contaminati on outside of waste units. 

62 4-46 5-6 Verification data co llected during remediati on is not 

adequate fo r characterizing the nature and extent of 

contamination in the vadose zone surrounding reactor 

structures . The remedial activ ities in thi s area should be 

guided by a proper characterizati on of the s ite 

contaminati on. Site contamination should not be 

characteri zed through limited interim remedia l actions. 
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R This section was substantially revised. See section 3.4.2 

and secti on 3.8. 1.1 in Rev 0. The two paragraphs referred 

to include in fo rmation specific to the contaminant s ite 

model and were moved to that section of the document. 

Waste s ites where Sr-90 has been identified as a primary 

contaminant are presented in secti on 2.2.4 .J of Rev.0 , 

along w ith a di scussion of the Sr-90 sources. 

The d iscuss ion of Sr-90 migration and the contaminant 

site model refl ects the current state of know ledge and will 

be re-evaluated during the RJ /FS process. 

A See response to comment #54 regarding add itional 
characterization spec ific to the area around the two reactor 
structures . Characteri zation is planned under th is RJ /FS 
near both reactor structures. 

Veri ficat ion data from waste s ites near reactors can 
provide important in fo rmation . Chapter 4 of the rev ised 
document provides the description of how verifi cation 
data was evaluated to assist in determining where 
additiona l characteri zation is needed. 
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63 4-51 23-24 The remedial investigation process does not include 
cleanup actions at the site . Groundwater contamination 
has already been identified and confirmed; therefore this 
should not be a hypothetical , and potential groundwater 
remedia l technologies should be evaluated for potential 
in1plementation as part of the Rl/FS. 

64 For all Comments RE: Treatment Study for fn Situ 
Hexavalent Chromium Treatment at I 00-C-7 
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' AIR Response 

A Cleanup actions are addressed following the completion of 
the RI portion of the work, as part of the Feasibility Study. 

Remediation technologies that may be appropriate are to 
be researched as pa11 of this Rl/FS, as additional scope of 
work. 

A The Treatability Study at I 00-C-7 is no longer being 
pursued by DO E. 




