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1. INTRODUCTION 

On January 29, 1996, the Department of Energy (DOE) published an Engineering 
Evaluation/Cost Analysis (EEKA) for proposed interim actions at the Praxair property (formerly 
Linde) in Tonawanda, New York (DOE 1996). The 30-day comment period was extended to 

-45 days at the request of community members. The comment period closed March 14, 1996.; 
A number of comments were submitted to DOE over the 45day comment period. This 
Responsiveness Summary addresses the significant comments received from the public during 
the comment period. 

DOE’s preferred alternative for the Praxair Interim Action is Alternative 2 in the EE/CA. 
This alternative includes demolition of Building 38 and removal of soil and rubble (containing 
radioactivity greater than the cleanup guidelines) to a licensed radioactive waste disposal facility. 
Removal of the radioactive materials from the site is protective of human health and the 
environment and will allow future use of the area now occupied by Building’ 38 with no 
radiological restrictions. 

2. SCOPE AND ORGANIZATION OF THE RESPONSIVENESS SUMMARY 

Eight letters were received during the comment period, many of which expressed similar 
questions and concerns. To prevent repetition and to organize the responses, the comments were 
grouped under 8 key, subject areas: the preferred remedy; interim actions; National 
Environmental Policy Act (NEPA) considerations; interim action details; waste disposal; cleanup 
guidelines; risk evaluation; and editorial. 

A few comments were received that were outside the scope of this EE/CA, primarily 
questions regarding other portions of the Tonawanda site. These comments have not been 
addressed in this Responsiveness Summary since they were not specific to the removal of the 
soil storage pile or the demolition of Building 38. Comments regarding other portions of the 
Tonawanda site will be addressed as part of the ongoing discussions with the community 
regarding a sitewide remedy. DOE encourages those interested in other aspects of the 
Tonawanda site to visit the DOE Public Information Center in Tonawanda. DOE maintains the 
center as a resource for the public. This information center contains the Administrative Record 
File for the Tonawanda site, which consists of the documentation gathered by DOE in 
investigating the site. A toll free number (1-800-253-9759) is also available. 

3. COMMENTS AND RESPONSES 

The format used to address each key subject area consists of a set of composite questions 
representing the range of comments and the main concerns raised on a given issue. Each 
composite question is then followed by DOE’s response. The complete text of submitted 
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comments are included in Appendix A of this Responsiveness Summary. Each question or 
comment in Appendix A has been marked to identify the DOE response that covers that question 
or comment. This Responsiveness Summary finalizes the EEKA for the Praxair Interim Actions 
and will be placed in the Administrative Record File. Table 1 provides a list of persons or 
organizations submitting comments, and Table 2 provides an index showing where the response 
to each specific comment is addressed. 

Table 1. Individuals and Organizations Submitting Comments 

Gary H. Bauer 

Mark C. DiMaria 

Gayla Gross 

Norman Nosenchuck, P.E., 
Director, Division of Solid and Hazardous Materials 
New York State Department of Environmental Conservation 

James M. Rauch 
F.A.C.T.S. 

Rariiii Rimawi, Ph. D. 
- 

’ Director, Bureau of Environmental Radiation Protection 
State of New York Department of Health 

Richard Tobe 
Chairman, Coalition Against Nuclear material in Tonawanda (CANiT), and 
Commissioner, Environment and Planning 
County of Erie, New York 

Richard Tobe (2nd Letter) 
Submittal of comments from MJW, Inc. 
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Table 2. Comment Response Index 

Commentor 

F.A.C.T.S. 

State of New York Department of 
Health 

c -2 

New York State Department of 
Environmental Conservation, Division 
of Solid and Hazardous Materials 

Mark C. DiMaria, Letter 

Gayla Gross, Letter 

County of Erie, Department of 
Environment and Planning 
(Richard M. Tobe) 

Gary H. Batter. Letter 

County of Erie (addendum to original 
letter - submittal of MJW comments) 

Comment # Page # Response Category 

la A-l 
2a 

outside of scope 
A-2 Section 3.3 

3a A-2 Section 3.6 
4a 

: 
A-3, Section 3.6 

5a A-3, Section 3.7 
6a A-3 
7a 

outside of scope 
A-4 Section 3.4 

lb A-12 Section 3.1 
2b A-13 Section 3.4 
3b A-13 Section 3.5 
4b A-13 Section 3.8 
5b A-13 Section 3.4 
6b A-13 Section 3.5 

lc A-14 Section 3.1 

Id 

le 
2e 
3e 
4e 

If 
2f 
3f 
4f 
5f 
6f 
7f 
8f 
9f 
10f 
llf 
12f 
13f 

lg 
a3 
% 

lh 
2h 
3h 

A-15 

A-16 
A-16 
A-16 
A-16 

A-17 
A-17 
A-18 
A-18 
A-18 
A-18 
A-18 
A-18 
A-19 
A-19 
A-19 
A-19 
A-19 

A-21 
A-21 
A-21 

A-23 
A-23 
A-23 

Sections 3.1 and 3.7 

Section 3.2 
Section 3.3 
Section 3.4 
Section 3.7 

Section 3.2 
Section 3.4 
Section 3.4 
Section 3.5 
Section 3.2 
Section 3.4 
Section 3.8 
Section 3.7 
Section 3.5 
Section 3.2 
Section 3.5 
Section 3.6 
Section 3.4 

Section 3.6 
Section 3.1 

comments noted 

Section 3.1 
Section 3.4 
Section 3.6 
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3.1 THE PREFERRED REMEDY 

Several letters, including tifrra i& .,, yo& State Department of Environmental 
C’onservation (MDEC) and the &ate @& &I& &parbnent of Health @OH), expressed 
agreement with DOE’s Preferred ahtz~& mn of R&ding 38 and shipment of soil and 
building rubble to a licensed o%paaalm,. MSDEC requested an understanding that 
agreement on a Bml cleanup g-i U JZSS& UJUJ’~ the preferred final remedy for the site 

4 is discussed. DOH expressed agr- pt &,g 0~ Nhnhg the preferred alternative does 
not delay the implementation of a penxlpr;szE remed@ for the site. Others expressed agreement 
in principle, but had questions or m MQeci@ details of the actual work plans. Citing 
tranVot’tation risks and costs associated ~~E~~ppr~tmxl alternative, one reviewer stated 
that an onsite disposal option WMpmed a~;ifycltion in or&r to avoid “passing the buck” to 
another community. 

‘; 

‘DOE notes support of tl~ w alternative; and will continue to work with 
the state and local govezrmprp e and citizens to develop a final remedy for 
the entire To~waxxia site. I& mt&m actions as proposed in DOE’s preferred 
alternative will not impact tbt Me for selection of a final cleanup remedy for 
the site, but are in fact de+& to support DOE’S Assistant Secretary of Energy 
Thomas Grumbley’s conrmp~ent to Tonawanda to demonstrate near-term 
progress while the long-term s&&de alternatives are being addressed. 
DOE agrees with the reviewer a felt that on&e disposal should be a reasonable 
alternative, especially in &# of tbe costs and risks of transportation for offsite 
disposal. It is in light of ~0~‘s aforementioned commitment to show near-term 
progress that onsite disposal was,, not evablated in the EEKA. Community 

= - _ opposition-to-onsite dw m&e& in the suspension of the decision-making 
process for the Tonawanda &.e as a whole; for this reason onsite storage Was 
screened out early in the development of the EE/CA. 

DOE will continue to inform the public about specific activities taking place at 
Praxair and the Tonawa& &e via such sources as information sessions, 
newsletters, and the public information center. Specific reservations regarding 
the details of the work to be m at the site are addressed in the following 
sections of the responsivw summary. 

3.2 INTERIM ACTIONS 

Many comments were received re&ve to the &&on-&hg process for interim aCtiOnS 
and where interim actions fit into the fi& ph for the Tonawanda site. Reviewers wanted to 
know if other interim actions are planned, and if they are, how will they impact this EEKA and 
the fznal plans for the site. 7 Commentor~ &O wanted to know: How were the Praxair Sues 

. 

selected for the interim action. ? By what criteria? How and when will other remaining areas 
described in’the FS be remediated? 

Fus146P/0520% 4 



DOE has proposed the interim actions (outlined in the EE/C’A) in order to fulfill 
Assistant Secretary of Energy Thomas Grumbley ‘s commitment ‘to the community 
of Tonawanda, New York. In a letter to Congressman LaFalce dated August 5, 
1995, Mr. Grumbley committed to perform interim actions to demonstrate\ near- 
term progress while long-term sitewide alternatives are being addressed with the 
community. At this point, the final remedy for the site has not been selected. 

DOE’s selection of Building 38 and the storage pile for interim action was an 
attempt to provide the most benefit to the community within the available funding 
and schedule constraints. Of properties comprising the Tonawanda site, the 
Praxair facility is the only one which supports a large employee population. ,, 
Removal of Building 38 and the stored soil will free up necessary space in an 
active industrial complex, allowing for expansion. Building 38 is not currently 
occupied, thus potential interferences with ongoing facility operations are 
minin&ed. 

It is also important that interim actions not prejudice the final outcome for the 
site. The alternatives considered under this EE/CA do not preclude any 
conceivable final actions from taking place. The volumes of material to be 
disposed at an offsite radioactive disposal facility under this EEKA are small 
relative to the total volume of material at the site, therefore offsite disposal of this 
material is not expected to prejudice a decision for the remaining material at the 
site. Because of its condition, Building 38 has been slated for demolition for 
some time. Conducting this interim action now will in no way prejudice the final 
decision for the site. 

At this time, other interim actions (such as the demolition of Building 30) have 
not been planned. If other interim actions are identified, the appropriate 
environmental documentation to be provided will be determined by the action 
selected. The selection of future interim actions and the ultimate disposition of 
the site will depend on the progress DOE and the community make toward V 
reaching a final decision. As with this interim action, any future interim actions 
would be discussed with the community prior to implementation. 

3.3 NEPA CONSIDERATIONS 

One reviewer wanted to know how NEPA impacts are evaluated, and suggested that 
future EEKAs could benej2 by including an explanation of why this and other pending interim 
actions will not prejudice the final cleanup. Another reviewer expressed disagreement with 
DOE’s use of the EElCA as a mechanism for environmental impact review for this action, and 
emphasized that the interim action does not constitute the final remedy. 
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DOE agrees with the comment that an explanation of why DOE’s preferred 
alternative will not prejudice the final decision for the site should be provided in 
future EEKA’s. An explanation covering this issue for the Pra.mir Interim 
Actions EEKA is provided in Section 3.2 of this Responsiveness Summary. . 
It is DOE policy to integrate NEPA values into the Comprehensive Enviromn@al 
Response, Compensation, and Liability Act (CERCLA) process being conducted 
at Formerly Utilized Sites Remedial Action Program (FUSW) sites. Undei this 
policy, DOE will rely on the CERCLA process for review of actions to be taken 
under CERCLA and will incorporate NEPA values into CERCLA documents; no 
separate NEPA review process will be documented. 1 The Praxair EE/CA 
incorporates NEPA considerations for the soil removal and Building 38 
demolition. ‘; 

The level of detail to which these NEPA considerations are evaluated is dependent 
on the level of NEPA analysis considered appropriate for the action. 10 CFR 
1021 provides for implementation of NEPA by DOE. It also lists classes of 
action that have been determined to not have significant impacts on the 
environment, either individually or on a cumulative basis. For the 
decontamination activities being conducted at Praxair Buildings 31, 14, and 30, 
categorical exclusions were considered appropriate, thus no formal documented 
environmental analysis is needed. DOE has, however, incorporated all of the 
required NEPA considerations in the Feasibility Study (DOE 1993a) conducted 
for the site. 

= - _ This interim action does not constitute’s final remedy for the site. The sitewide 
CERCLA process must be completed anTtie sitewide Record of Decision Report 
issued before any cleanup can be considered final remediation. 

3.4 INTERIM ACTION DETAILS , 

.- Many reviewers had questions or concerns about specijk details of the proposed interim 
action, including what would be done about any contaminated soil and storm drains that might 
be under the building. CANiT questioned the discussion of one consolidated pile, when they 
possess a DOE-provided schedule from an October 16, 1995 meeting with DOE which shows the 
excavation and disposal of two Praxair piles. Schedules for issuing the detailed Health and 
Safety Plan and the completion of the interim action were requested, as were details on the cost 
estimate. 

Two reviewers expressed concern that the high radioactivity levels detected in dust 
samples from the rafters warranted special precautions not discussed in the EEKA. One was 
concerned that site restoration activities might mix or spread existing radioactivity in soils in 
order to dilute the material to levels below cleanup standards. DOH also expressed concern 
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about mixing wastes of d@erent contamination levels, and suggested that Building 38 should be 
dismantled and materials segregated according to contamination levels before disposal. Another 
reviewer suggested that a temporary total enclosure would be warranted. 

The EEKA addresses the demolition of Building -38 (excluding removal of the 
floor slab), but does not address any soils or other structures such as sewer 
systems which may be below the floor of the building. These are considered 
outside the scope of the EEKA, and will be addressed, as appropriate, through 
the future remedial actions to be taken at the site. The scope of this interim 
action is only to demolish one building (Building 38), and remove the 
contaminated soil next to Building -90. There is only one pile of soil next to 
Building 90. However, the schedule referenced by CANiT details removal of the 
soil in two phases. 

The detailed Health and Safety Plan associated with this interim action will be 
issued prior to the start of any field work, which is currently scheduled to begin 
in late 1996. The Health and Safety Plan will be accompanied by site-specific 
training of site personnel. The Health and Safety Plan will be available after its 
issuance in the information repositories for interested parties. 

The cost estimate for Alternative 2 was developed using a standard cost 
estimating methodology developed for FUSRAP which presents costs in defined 
categories. A summary level detail table for the EEKA cost estimate is provided 
in Appendix B. This estimate is intended to provide order of magnitude costs for 
comparing alternatives. 
plainning of the actions. 

Final estimates will be developed during the final 

Protective measures will be taken to assure that workers and the public are 
protected from potential exposures during the demolition of Building 38 and the 
removal of the soil pile. These safety precautions will be detailed in the work 
controlling documents for the project, including the Health and Safety Plan. The 
site safety and health program takes steps to preclude or mitigate hazards posed 
by radiological, chemical, or industrial factors. An air monitoring program has 
been established both for workers and the general public. Weekly safety meetings 
will be held to notify manual and non-manual workers at the site of expected and 
potential hazards, and to review lessons learned and safety and health 
requirements. A program to limit exposure to levels as low as reasonably 
achievable (ALARA) is implemented as part of work planning and pre-task 
training for workers to ensure they have knowledge of the work processes, and 
as a mechanism to limit exposures to as far below the standards as is practical. 
FUSRAP has completed many projects with similar conditions and ranges of 
contamination, and experience has shown that standard engineering and 
administrative controls for these levels of contamination are very effective. 
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These same ALARA principles will be used in demolishing the building. For 
example, the highest levels of contamination found in the building were associated 
with dust in the roof trusses and purlins. This dust will be removed from the 
roof members using a high-efficiency vacuum prior to demolition of this building. 
This will prevent generation of airborne radioactivity when the ceiling is 
demolished. Details of this work will be addressed in the work controlling 
documents for building demolition. It is not anticipated at this time that the 
demolition will require waste segregation by contamination levels or that a total 
enclosure will be necessary, but ALARA principles dictate that this be re- 
evaluated as additional information regarding the building is obtained during 
remedial design and remedial action. 

Site restoration activities will be designed to minimize any potential for remaining 
radioactive material to spread or mix with clean materials. The work areas will 
be configured to avoid generating additional wastes as a result of the restoration 
activities. Wastes associated with Building 38 demolition will be separated from 
the soil pile and disposed offsite at a licensed commercial disposal facility. Soil 
from the soil pile will be segregated from other wastes. Soils with radioactivity 
greater than the cleanup guidelines will be disposed offsite at a licensed 
commercial disposal facility. 

3.5 WASTE DISPOSAL 

Many questions were received on the details ofwaste disposal for wastes expected to be 
generated during the proposed a&on. Reviewers asked-if licensed disposal facilities had been 
identified for accepting and disposing of the radioactive tiaste or the clean demolition material, 
and if any asbestos or other hazardous waste was likely to be generated. Several questions 
centered on the disposal of demolition wastes identified as radiologically “clean. n DOH 
requested the criteria to be used by DOE to classifjl waste as clean, and asked about the 
intended disposal location for materials above background but below the criteria used for 
classifying wastes as radioactive. DOH also questioned whether DOE intended to dispose all 
of the material in the soil storage pile as radioactive waste, and, if not, what criteria would be 
used to determine which portion will be left on site? 

Licensed commercial disposal facilities are available for out-of-state disposal of 
the radioactive waste. Two such facilities currently interested in FUSRAP- 
generated wastes are Envirocare of Utah and Dawn Mining. Local solid waste 
landfills are also available for the non-radiological waste from the project. In 
decontamination or demolition of buildings erected during the 1940’s, the 
potential to generate hazardous or mixed waste is always present. Paints used in 
such buildings were normally lead-based, and asbestos is common in insulation, 
floor tile, and fireproofing materials. If present, these materials will be stabilized 
and disposed at a licensed commercial and disposal facility, either as hazardous, 
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mixed, or low level radioactive waste [if the RCRA (Resource Conservation and 
Recovery Act) hazardous constituent can be treated]. No firm decisions have yet 
been made as to the actual disposal facilities that will be utilized; DOE will 
develop these arrangements during the detailed design stage of the project. 

The stored soil. consists of material generated over a period of years from 
multiple small projects at Praxair/Linde. The placement of material on the pilk 
has not been strictly controlled, so it is likely that some clean materials have been 
placed in this storage locatidn. Because the stored soil has not been 
characterized, the EE/CA recognizes the possibility that some materials may be 
below cleanup guidelines, and therefore unsuitable for management as radioactive 
waste. FUSRAP is currently evaluating instrumentation and techniques for 
accurately segregating such material. If a suitable technique is available at the 
time the st$rage pile is scheduled for removal, DOE reserves the right to use it 
as a waste reduction technique. 

The cleanup guidelines for residual concentrations of Radium-226 and 
Thorium-230 are 5 picocuries per gram @J/g), averaged over the first 
15 centimeters (cm) of soil below the surface, and 15 pCi/g , averaged over 
$5 cm-thick layers of soil more than 15 cm below the surface (DOE Order 5400.5 
and 40 CFR Part 192.12). For uranium (U) (total), the cleanup guideline is 
60 pCi/g at all depths. Soil which does not contain radioactivity greater than 
these cleanup guidelines will remain onsite and be turned back over to Praxair or 
be used as fill. If building materials meet the uranium surface release criteria 
(1,000 disintegrations per minute (dpm)/ 100 cm* removable, 5,000 dpm/lOO cm* 
total)l- then the materials could be disposed in a licensed landfill. 

3.6 CLEANUP GUIDELINES 

Many comments were received regarding apparent discrepancies between the many 
sta,ndQrds and guidelines applicable to radioactivity. State, federal, and DOE star&&s appear 
to conflict, and commentors called for compliance with the m&t stringent of standards. Most 
believed the state guidelines to be strictest, and requests were made to compare DOE’s site- 
specific uranium guidelines and 100 millirem/year maximum public exposure guidelines with 
NYSDEC Technical Administrative Guidance Memorandum (T.AGM)-4003, which specifies a 
dose limit of 10 millirem/year under reasonable exposure scenarios. One commentor questioned 
whether the cleanup would meet the requirement for release of facilities specified in New York 
Codes of Rules and Regulations (NYCRR) Part 16, Appendix A, Table 7. 

Many of the concerns regarding cleanup standards and guidelines are more 
relevant to the Tonawanda site as a whole than to the cleanup proposed under this 
EE/CA. Most of the criteria present limits on radioactivity in terms of dose (i.e., 
how much exposure an individual is receiving) instead of concentration (i.e., 
pCi/g) . For this reason, some standards are not directly comparable, and 
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confusion can result when different assumptions are made regarding the dose an 
individual might receive under varying scenarios. 

It is important to restate DOE’s intent to comply with all relevant ami approprhte 
standards in the performance of work at the Tonawanda site. DOE considers all 
state, federal, and local regulations in accordance with the requirements of 
CERCLA. Generally, these regulations set maximum standards; it ,is DOE’s 

4 intent to keep actual and potential exposures as far below the standards as is 
reasonably achievable; in most cases, actual exposures are kept to a small fraction 
of the allowable standards. 

It is also important to understand that there are differences in how some of the 
standards and guidelines are applied. DOE has adopted the‘public’exposure limit 
of 100 millirems per year (mrem/yr) recommended by the International 
Commission on Radiological Protection, and the National Council on Radiation 
Protection and Measurements. This guideline applies to exposures from all 
sources and pathways (excluding exposures from natural background, radon, 
medical procedures, and consumer products) under the most conservative future 
uses of the site., NYSDEC’s limit applies to the most reasonable future uses of 
the site. Different assumptions could be made in support of the analysis of these 
two guidelines. 

For DOE’s uranium cleanup guideline analysis, a resident farmer was assumed 
as the worst case scenario. In addition to spending almost all his time living and 
working on the site, the resident farmer is assumed to drink groundwater from 

--: - _ the site, eat vegetables grown in th&.soil, and eat meat and drink milk from 
animals grazing on plants grown in the soil. Because the models are designed to 
be conservative (i.e., tend to overestimate versus underestimate risk), this worst 
case scenario results in a very conservative assessment of the dose an individual 
might receive. Under NYSDEC’s TAGM, such, a projected future use at the site 
would not be considered likely, and a more reasonable scenario resulting in a 
lower projected dose, would be selected. As part of the analysis to derive a 
uranium cleanup guideline, DOE included an industrial worker exposure scenario 
to model one of the likely future land uses. Under this reasonable use scenario, 
the uranium cleanup guideline of 60 pCi/g is equivalent to a dose of 3 mrem/yr 
for an industrial worker. 

The beta/gamma surface criteria for release of material or facilities specified in 
NYCRR part 16, Appendix A, Table 7, include a total dose rate of 
0.2 milliRoentgen per hour (n&&r), and a removable surface contamination limit 
of 1,000 dpm/lOO cm*. The DOE and Nuclear Regulatory Commission (NRC) 
surface contannnation guidelines (shown in Appendix C) are similar to the 
NYCRR Table 7 values. For uranium (which will be assessed primarily using 
beta-gamma measurements), the guidelines include 5,000 dpm/lOO cm* average, 
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and 1,000 dpm/lOO cm* removable surface activity. In addition, an average 
surface beta-gamma dose rate limit of 0.2 millirad/hr (essentially equivalent to the 
NYCRR dose limit of 0.2 mR/hr) is specified in DOE Order 5400.5. It is 
expected that use of the DOE and NRC surface contamination guidelines will 
result in cleanup of surfaces to levels which will meet the NYCRR Appendix 16- 
A, Table 7 criteria. 

3.7 RISK EVALUATION 

Several comments were received relative to the risk evaluation associated with the 
proposed action. Two commentors requested a more thorough evaluation of transportation risks, 
including the number of trucks and rail cars, and expected routes; one requested justification as 
to why a more thorough transportation risk analysis was not done in the EEKA. One 
commentor felt that transportation risks and costs justified’an onsite alternative. - i One commentor 
felt that a public exposure accounting system should be put in place to track and monitor public 
exposure along the transportation route. A comment was received questioning whether reuse of 
soil below guidelines would cause further long-term exposures. Another felt that DOE’s risk 
assessments were flawed by considering on& fatal cancers, and stated that residual 
contamination would subject site users to correspondingly elevated rates of non-fatal cancers, 
inheritable mutations, and birth defects. 

A detailed evaluation of transportation risks was not conducted due to the small 
volume of wastes to be shipped offsite under the preferred alternative. While rail 
transportation is safer than truck, in both cases the risk of a transportation fatality 
is-less than one, even if the material requires transport as far as the West coast. 
This is because of the relatively small volume of material requiring transport. 

It is also important to note that the risks from transportation of this material are 
based on transportation accident rates, not the radioactive nature of the material. 
By its nature, the risk from this material is based on significant long-term 
exposures. Measurements taken outside the transportation vehicles are generally 
at near-background rates; therefore, radiation exposure to individuals along a 
transportation route would not be measurable, making a public exposure 
accounting system unnecessary. 

Based on analyses performed to derive the site-specific uranium cleanup 
guideline, leaving soils containing less than 60 pCi/g of total uranium will result 
in potential doses much less than the 100 rnrem/yr public dose limit. It is 
expected that under reasonable future exposure scenarios, the doses associated 
with residual radioactivity at the site (after completion of all cleanup activities) 
will be less than the New York State guideline of 10 mrem/yr. In fact, analyses 
used to support the uranium cleanup guideline derivation show that projected 
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doses for an industrial worker and recreational scenario were 3 mrem/yr and less 
than 2 mrem/yr, respectively. 

DOE’s risk assessments are performed in accordance with EPA risk assessment 
guidance. ’ Site-related risks are presented in terms of incremental cancer 
morbidity (incidence of fatal and non-fatal cancer), not cancer mortality (cancer 
deaths). Birth defects and mutations have been primarily associated with 
radiation exposures at very ‘high dose rates, and with very high total doses. 
These effects are not known to be associated with exposure to low levels of 
radioactivity such as those found in materials at the Tonawanda site. Current 
EPA radiation risk guidance specifies that while these effects may be possible, the 
risk of cancer from radiation exposure is the limiting concern, and cancer 
induction should be the sole basis for assessment of the risks associated with 
exposure to radiation at remediation sites. 

3.8 EDITORIAL 

Two editorial comments were received. Page 6 of the EEKA refers the reader to Figure 
3 during a discussion of the original storage areas under Site History, but the former storage 
areas are not shown on the figure. Under the discussion of guidelines for allowable average, 
maximum, and removable radioactivity levels for uranium for unrestricted use, DOH notes that 
the document fails to mention what type of radiation it is referring to, and suggests that it would 
be useful to include a copy of the table from the referenced Regulatory Guide 1.86. 

The reference to Figure 3 in the site history discussion is out of place. The 
locations of the former storage areas and tailings area (and many other details -- -- 
about other aspects of the Tonawanda site) can be found in Figure l-5 of the 
Tonawanda Remedial Investigation Report (DOE 1993b). These locations are not 
within the scope of this EEKA, but will be included as part of the sitewide 
remediation. 

FUS146P/O52096 

The surface radioactivity guidelines discussed in Section 2.3 of the EEKA are 
specific to uranium [U-natural, U-235, U-238, and associated decay product, 
alpha emitters (see EEKA page 8, Section 2.3, second paragraph, last sentence)]. 
Compliance with the uranium surface activity guidelines is demonstrated using 
field measurements of alpha and beta surface contamination levels. Copies of the 
surface activity guidelines from DOE Order 5400.5, and Regulatory Guide 1.86 
are included in Appendix C. 
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F.A.C.T.& : C. 
(For A Clean Tonawanda Site) 

“PUTTING THE PIECES TOGETHER” 

Box 566 
Kenmore, NY 14217-0566 

Phone: (716) 876-9552 
Fax: (716) 676-9552 

'COMMENTS ON "ENGINEERING EVALUATION/COST ANALYSIS (EE/CA) FOR 
PRAXAIR INTERIM ACTIONS, JANUARY 1996" 

James M. Rauch March 12, 1996 

a) Since last October the Department of Energy (DOE) has bee; 
conducting an "interim" action at the Linde/Praxair property of the 
Tonawanda Site. This "in$erim" action consists of an expensive, 
labor-intensive, partial decontamination of Buildings 31, 14, and 
30, in spite of the community's overwhelming preference for EIS 
Alternative 2 which calls for the less costly demolition and 
offsite disposal of all four buildings (three of which were built 
by the Manhattan Project at taxpayer expense) 
estimated 5,000 cubic yards 

including an 
of contaminated soil under the 

buildings. DOE claims this action qualifies for a NEPA Categorical 
Exclusion from public environmental review. We disagree and have 
objected to this costly building decontamination action for two 
reasons: 

1) DOE has maintained that "too-high" cost is the primary 
obstacle to implementing EIS Alternative 2. Yet, DCE claims that 
this more costly "interim" decontamination action will not 
prejudice the selection of a sitewide "final remediation" plan. 
These'two statementsare clearly incompatible. On October 23, 1995 
at Congressman LaFalce's Niagara Falls office, DOE Assistant 
Secretary Thomas Grumbly made a commitment to us to disclose the 
extra cost of building decontamination over the cost of demolition. 
He has failed to do so. Are we to conclude that lack of money will 
not be a factor in the selection of a sitewide "final remediation" 
plan? 

2).The buildings are being cleaned to meet the DOE's basic 
radiation dose guideline of 100 millirems per year above background 
assuming the current limited-use exposure scenario--industrial use. 
This dose level corresponds to a 33% increase in fatal cancers. We 
do not believe this is sufficiently protective of workers' health. 
It also does not seem to meet the surface decontamination require- 
ments for release of facilities specified in the NYS Department of 
Health regulation NYCRR Part 16, Appendix A, Table 7. 

la Comments on 
Buildings 31, 
14, and 30 de- 

. contamination 
outside t-he 
scope of this 
EE/CA. 
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b) NOW the DOE has issued (on January 29, l996) a draft 
"Engineering Evaluation/Cost Analysis (EE/CA) for Praxair Interim 
Actions" covering pnly: 1) the demolition of Building 38, and 2) 
removal of the radioactive debris and soils that exceed DOE's 
cleanup criteria from the onsite soil pile. At the request of 
FACTS and CANiT, the comment period has been extended to March 15, 
1996, a 45 day period as previously prescribed. While the 
nsuspendedn EIS documents (Remedial Investigation [RI], Baseline 
Risk Assessment [BRA], 'Feasibility Study [FS] and Proposed Pla< 
[PP]) are mentioned, DOEapparently believes the twenty page EE/CA 4 itself to be a sufficient environmental impact review for this 
"interim" removal 'action. We disagree and we object to this 

' proposal for the following reasons: 

1) On page 9, DOE claims "It is reasonable to expect any site- 
wide remedy to include controls [restrictions on access to the 
site, deed limitations on residential use, etc.] to prevent 
exposures resulting from future activities at the site." We do not 
know where DOE got this idea; certainly not at any public meetings. 
Both the community and the private property owners expect a 
thorough cleanup that will remove radioactive contaminants down to 
a level which will allow unrestricted, safe use of the Site in the - - -___ _ - -_ . _ . _ future. This is the stated goal of DOE's Formerly Utlllzed 
Remedial Action Program (FUSRAP). And with good reason, since 
these radioactive wastes have a hazardous life of over 500,000 
years. Also, the US Nuclear Regulatory Commissibn (NRC), in an 
open public rulemaking (lOCFR61), has decided that institutional 
control measures to reduce public exposure at radioactive waste 
disposal sites can only be relied upon for a period of up to 100 
years. 

In addition, the 'statement seems to imply that the proposed 
"interim" action will constitute "final remediation" for this 
portion of the Site. If so, the proposal clearly violates the 
prescribed, and still "suspended", sitewide full EIS/ROD process. 

- Admiral Guimond's commitment (for DDE) that any final cleanup plan 
- must have the communitylis full acceptanceiand NEPA/CERCLA law both 

clearly require that the sitewide EIS process must be completed and 
the sitewide Record of Decision 'be must issued before any cleanup 
work at any part of the site can be considered "final remediation". 

2) The DOE's basic dose guideline (following cleanup) of 100 
millirems per year above background is too high to adequately 
protect future generations either working (limited use exposure 
scenario) or living (unrestricted use exposure scenario) at the 
Site; it would allow a 33% to over 200% increase, respectively, in 
radiation-induced fatal cancers for the next 500,000 years. EPA is 
currently proposing (at 4OCFR196) a dose limit of 15 millirems per 
year above background after cleanup. The New York State Department 
of Environmental Conservation's (NYSDEC) guideline, TAGN-4003, 
calls for cleanup to 10 millirems per year above background, which 
corresponds to an increase of 3.3% in fatal cancers. 
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The cleanup criteria for soils which DOE has selected for 
Tonawanda will not allow unrestricted use 'of the Site following 
cleanup. After cleanup to the DOE's site-specific uranium 
criterion-for Tonawanda's soils, DOE uranium remaining at the Site 
would produce 40 millirems per year of radiation dose above back- 
ground, according to DOE's own model for unrestricted use--the 
resident farmer scenario (page 8 of EE/CA). The criteria for 
radium and thorium are taken from the US EPA's Uranium Mill 
Tailings Radiation Control Act guidelines (40CFR192) which were 
developed for remote western uranium mill tailings sites, Cleanup 
to these criteria will impose an additional 600 millirems per year 
of dose above background, which corresponds to a 200% increase in 
radiation-induced fatal cancer, on unrestricted future users of the 
Site (see pp 24-26 of GAO report, attached). Thus, an unrestricted 
future user of the Site could be exposed to more than a 200% 
increased risk of premature fatal cancer. 

DDE's cleanup criteria are sufficient to meet DOE's basic dose 
guideline (100 millirems per year above background) following 
cleanup nnly under a, very restrictive industrial use exposure 
scenario. Both Praxair workers and the community expect any 
cleanup., whether "interim" actions or "final remediation", to clean 
the Site more thoroughly, i.e. to meet the State dose guideline of 
lo millirems per year above background, 
exposure scenario. 

using an unrestricted use 
As indicated above,' cleanup to a level that 

will allow unrestricted use is the stated goal of DOE's FUSRAP. 

Also, 
ZZ DOE's assessment of risk considers only fatal cancer. 

Residual contamination will also subject Site users to correspon- 
dingly elevated rates of non-fatal canceri, inheritable mutations 
and birth defects-- radiation health effects which DOE has ignore; 
in their risk assessment, but which nonetheless will also impose 
additional high costs on the community. 

3) On page 11 of the EE/CA, it is stated that "Clean material 
[some of the debris from demolition of Building 38 or some of the 
soil from the pile] will be disposed at solid waste landfills or 
recycled." As used here, "clean" includes contaminated materials 
at or just below the DOE's outdated cleanup criteria described 
above. These criteria are inappropriate for densely populated, 
heavily used areas. This means that DOE is planning to dispose of 
radioactive materials, with concentrations that deliver many times 
the State dose guideline, in local solid waste landfills which are 
not suitable for long-term storage of these long-lived wastes. 
This is.totally unacceptable to us. 

In 1981, Building 37 was demolished by Linde (Union Carbide), 
"Debris from Building 37, having radioactivity exceeding twice the 
background level, 
pile]." 

was placed with the tailings [contaminated soil 
(page 6 of E/CA) At that time, "clean" debris was 

probably material which surveyed at less than 20 uR/hr or about 160 
millirems per year: this means some of it was up to 100 millirems 

&Response 
Summary 
Section 3.6 

&Response 
Summary 
Section 3.7 
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per year above background. While not stated here, this material 
was deposited in an [unkown) area Of the TOW of Tonawanda 
Landfill, according to page l-18 of the Remedial Investigation. 
Thus, according to the current State guideline some of this 
material is radioactive waste and does not belong in that landfill. - - 

4) According to page 3-53 of the Baseline Risk Assessment 
(BRA), surface soil under Building 38 is contaminated above DOE 
cleanup criteria. The removal of this contaminated soil is not 
included in the proposed action. However, site restoration 
activities are included under number (7) on page 18 of the EE/CA. 
This means that contaminated soils under Building 38 which should 
be removed, even by DOE's inadequate criteria, may be,mi.xed and re- 
graded with clean fill during site restoration actlvltles, such 
that the concentrations of radioactive contaminants is reduced 
below DOE criteria. This would be an illegal activity and we are 
firmly opposed to such a result. 

DOE has a record in this regard. At the Niagara Falls Storage 
Site at Lewiston, NY, the concentrated radioactivity in the ori- 
ginal R-10 residue pile was diluted by similar mismanagement. DOE 
subsequently re-classified the R-10 residues as "wastes" (contami- 
nated soils) and now DOE wants to keep these residues--now higher- 
volume, lower-concentration nwastes*--at Lewiston. Under this 
formula, DOE mismanagement equals more radiation dose for Lewiston 
(see pp 5-8 of 8-24-94 ROLE letter to DOE Secretary O'Leary, 
attached). 

5) The EE/CA states on pages 7-8 that a sample of dust from a 
ceiling beam contained 42,000 pCi/g U-238 and 26 pCi/g Ra-226, 
while "fixed" contamination ranged to 13,409 pCi/lOO square 
centimeters for alpha particle radiation, and 172,881 pCi/lOU 
square centimeters for beta-gamma radiation. This is heavy 
contamination. Yet the EE/CA gives only a sketchy description, on 
pages 13, 15 and 17, of how dispersal of heavily contaminated 
particles will be prevented during demolition: "Once uncovered, the 
stored soil would be susc@&ible to wind an& water erosion. Dust 
from demolition and crushing activities coul-balso be released to 
the air. . . . but these effects will be minimized or eliminated by 
the use of dust suppression measures and barriers to erosion during 
rain events. . ..Plastic sheeting will be used during the construc- 
tion activities . . . As necessary, the stored soil and rubble will 
be misted with water to reduce the potential for spread of 
radioactive materials by the wind." , 

We do not believe the EE/CA gives an adequate description of 
the proposed action or the risks posed by it. The demolition area 
will apparently not be totally enclosed in plastic. Since the 
material may be stored onsite for some time before removal to a 
licensed disposal facility, a Birdair style temporary total 
enclosure is desirable to assure containment both during demoli- 
tion and subsequent temporary storage. 

- 
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.* Appendix II 

Federal -Radiation Exposure Limits 

St&ard or guidelim/ aa 
“‘-ated lifethe risk of 

lture cancer death* -ency Typ&tfective date Umft pmfn--. - --._-_. -- 
General standards/guidelines 
1. General public/?VRC Regulation (10 C.F.R 20). 1993 0.1 rem&r. 1 in 300 
2. General public!EPA Guidance, IQ60 0.5 rem&. 1 in60 
3. General public/EPA (draft) Proposed guidance 0.1 rem&. 1 in300 
4. General public/DOE (draft) Proposed regulation (10 C.F.R. 0.1 rem&r. 1 in300 

6341 
6ource-specific standards/guidelines 
5. Uranium mill tailings/ NRC Regulation (10 C.F.R. 40). 1985 

Radium 226: 5 pCiig 1 inSoD 
Radon: 20 pCi/m% 1 in 14,oooC 

6. Reactor effluent desiorwNRC Reaulation (10 C.F.R. 50. ADD. 
II. 7975 . ,. - 

Liquid: 0.003 rem&. total body ‘1 in 10.000 
Gaseous: 0.005 rem&. total 1 in 6.000 
WY * 

7. High-level waste repository Regulatfon (10 C.F.R. 60), 1983 
ooerationsl 

0.1 rem&. 1 in3QO 

<RC 
6. Low-level wasteAURC Regulation (10 C.F.R. 61), 1983 0.026 rem&. lkll.WO 
9. Air pollution/EPA ;&g,&ation (40 C.F.R. 61). lQ6Q. 0.01 rem&. 1 in3.000 

10. Drinking water (interim)/ 
EPA 

Regulation (40 C.F.R. 141). 1977 Beta/photon*: 0.004 rer@r. 1 in 7.000 

1Oa. Drinking water (draftyE,FA Proposed regulation (40 C.F.R. 
141) 

Radium: 20 pcii 1 in 14.wO 
Radon: 300 &ii 1 ill5.000 
BeWphaton? 0.004 rem&r. lin7.000 

11, Uranium fuel cycle/EPA Regulahon (4rl C.F.R. 190). 0.025 mm&r. linl.OCQ 
197983 

12. Spent fuel, high-level. Regulation (40 C.F.R. 191). lQQ4 
trarsuranic waste disposal/ 
EPA 

All paalway: 0.015 ram&r. lin2OOcl 

Ground water: 0.004 remiyr.d 1 in 7,000 
CbXainrnent 1 .ooO deaths in lill36.000- 
10.000 yns. 

--) 13. Uranium mill tailings/ EPA Regulation (40 C.F.R. 192). 1Q63 
Radium 226: 5 pCiig 1 irim 
Radon: 20 pCihts 1 in 14.oooC 

FUS146P/0514% 
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-II 
Federal Radiation we LimiU 

Estimated lifetime risk of 
mndard or guideline/ agency Typeklfectivc date Limit pmm24tun cancer deaW . 

14. Ocean dumping/EPA Regulation (40 C.F.R. 220), 1977 Alpha emitters: 1.35x1@ Ciig, Not available 
10 kdyr. rate 

15. Supetind cieanuplEPA Regulation (40 C.F.R. 300) 1W to lad risk range goals’ 1 in 15,CXIO to 1 in 1.5CO.00 
16. Mining effluents/ EPA Regulation (40 C.F.R. 440). 1983 

Fladium 226 (dissolved): 10 Not rvailable 
PciNdaY 
Uranium: 0.004 g/l/day Not available 

17. Indoor radon/EPA Guidance 4 pCii action level c lin4O 
18. Low-level waste/EPA (draft) Proposed regulation (40 C.F.R. All pathway: 0.025 rem&r. 1 in 1.000 

193) 
19. Decommissioning/NRC (draft) -Proposed regularion 0.015 mm&. 1 in 2.000 
20. ChnuplEPA(drah) Proposed regulation(40CFRlQ6) 0.015 rem&r. 1 in2000 c 

Page 25 

(Table news on next page) 
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~puIpos6sofc. theesbnatedrisksinUwtabteuederiwcitrcmannmmlyused 
assunptfms (e.g., a  cancer death risk of sXl(r per rem to an Mividoal cmtinwusly expcsec 
owr a  79-y~ IifMne; for workers. iiOy6.u eqtasure). lha estimated risks may differ from those 
hrivad by agandes. which used various assumptjons in setting standards and guidelines. Some 
6stlmated risks are to lndiMuals. and dhexs ue to kuger det ined poptdations. Risks are 
mlme6e. 

4  %assd m  exposue to an individual reaidbg m  site after deanup. l%e emmsted fl* to an 
lntlividu6.l of&site could b6 cmsldefably less. 

~ma~populai im~ue.AccordingtoEPAMdDOEIhecsbmatcdrislcma 
rnaxhslly ucpoaed hdibidual coUd be considembiy greater. 

%eta psWi0 and ph0W radimchity from frymade mdiorucli ies in commuMy water 
r/nanS. 

9asadon6nNRCasampl imofapcpddmof250.000. 

‘1~to1~-1hl0.000tD1in1.#X).000riskofcamrincid~e.Thegoslsinmerirkcolumn 
~ve~cm~toapras~momtityrick~dorelimit i tectcrminsdma 
site-specific basis. depending upon exposue pathways. fadioouclide. total invantcfy. and site 
CiWWZWdCS. 
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natives for long-term management of the I+65 residues," and 
further that "having already studied and performed the majority 
of the interim remedial actions at the site, DOE is now focusing 
on long-term management of the NFSS wastes and residues because 
this is the issue that is 'ripe' for a decision at this time." 
(NYDH-2, page K-51, FEIS) Such statements are simply prevarica- 
tions. 

4 

These are the facts: DOE had prepared a document "Compara- 
tive Analysis of Various Interim Handling Alternatives of K-65 
Residues at the Niagara Falls Storage Site, July 1983" thirteen 
months before the draft EIS was released in August 1984. Al- 
though this document Contained'DOE's preferred alternative for 
managing .the K-65 residues (placement in Building 411 within the 
diked containment, to be joined by the other residues and wastes 
in the clay-capped tumulus being constructed during the 1982-1986 
interim remediation) it was, not made a part of the EIS process 
and subject to public review. Instead, the draft EIS was delayed 
at least'13 months until after the interim work was well under- 
way, and the final EIS was delayed an additional 20 months, until 
April 1986, by which time the tumulus was largely completed. So, 
in the words of NYS Department of Health, quite clearly: 

DOE chose to transfer and stabilize the K-65 residues at 
NFSS on the basis of an internal evaluation report rather 
than including those operations in the DEIS. The config- 
uration of the K-65 residues once the interim storage 
operation is complete severely affects the future consid- 
erations of disposal alternatives. [NYDH-8, page K-56, 
FEIS] 

In his 11-2-84 comments on the DEIS, NYSDOH*s John Matuszek asked 
the rhetorical question "Was it [the preparation of the July 1983 
document separately from the DEIS] a subterfuge to avoid full 
NEPA review for the actions now in progress at NFSS?" (NYDH-2, 
page K-50, FEIS) There certainly would have been time had DOE so 
chosen in 1981, to conduct a legitimate public review before the 
interim remediation commenced. Al 

- - _ lit 
DOE actions up to the present 

time demonstrataat DOE had a p_eferred alternative prior to 
commencement of interim actions and acted to implement that 
alternative while conducting a sham NEPA review process. In 
subsequent correspondence with DOE, NYSDOH complained that "DOE 
fails to note that the State has objected each time to DOE's 
plans for the interim remedial action, and that DOE has chosen to 
ignore the state's protests to interim remedial storage" (NYDH-8, 
page K-57, FEIS), and although New York clearly had (and has) a 
strong scientific and legal case against DOE, unfortunately the 
Cuomo administration thus far has failed to take action to pro- 
tect the interests of New Yorkers (see NEPA case citations 5, 6, 
7 and 8). 

The primary focus of New York State has been DOE's avoidance 
of public review in managing the K-65 residues. But what about 
the review process in relation to management of the other resi- 
dues: L-50, L-30, F-32, R-10? In his comments of 9-19-84, J. 

5 
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Rauch identified past neglect and mismanagement of the R-10 
residues at the site, during the 1960s and a 1972 'remedial ac- 
tion' (RAUCH-3, page K-72, FEIS). These residues, which contain 
over 5 curies of radium-226, had been dumped on the ground in 
what came to be known as the 'R-10 pile'. As a result o'f this 
past mismanagement which had significantly increased the R-10 
residue-contaminated volume, the DEIS determined it to be "not 
practicable" to separate the R-10 residues from other wastes (in 
the north diked area), and DOE removed them from the more hazard- 
ous residue category and placed them in the 'waste' category for 
purposes of the EIS residue and/or 'waste' removal alternatives. 
J. Rauch contended that these earlier DOE actions were illustra- 
tive of an intentional dilution/declassification approach to 
managing these residues. His comment was simply dismissed with a 
terse B1opinion is noted." (RAUCH-3, page K-73, FEIS) 

In supporting Alternative 4c (complete removal of all resi- 
dues from NFSS, long-term management of 'wastes' at NFSS), Con- 
gressman John LaFalce also commented on the R-10 situation 
(LAFAL-2, page K-26, FEIS). He noted that the R-10 residues were 
located in a particular stratum of the 'R-10 pile', and that 
owing to their higher radium concentration, they should be re- 
moved along with the other residues. DOE responded: 

-; 
At this point in time, it is difficult to physically 
define the R-10 residues. 
somewhere between 7,000 m3 

Assuming that the volume is 

45,000 m3 
(the original volume) and 

(the 1980 R-10 pile volume), removal of the R- 
10 residues could cost an additional $2.9 to . . . $37 
million . . . . Shipment of the R-10 residues would increase 
transportation-related risks of injury and death by a 
factor of 2 to 5 over shipment of the other residues 
alone (shipment of 18,000-56,000 m3 vs 11,000 m3). These 
costs are probably underestimates because additional 
survey work would have to be done to locate and define 
the R-10 residues. Erosion and previous activities on 
and around the nile were such that it is probable that a 
distinct laver of R-10 residues could not be located. 
Excavation and control costs would also be higher if the 
R-10 residues were segregated from the rest of the 
wastes. [emphasis added] [LAFAL-2, page K-27, FEIS] 

What is DOE really saying here? First, DOE acknowledges that 
past mismanagement has increased the volume of contamination of 
these residues by up to 7 times. Then DOE points to this in- 
creased volume (citing first, the additional costs of excavation, 
transportation, and environmental isolation of this much-in- 
creased contaminated volume at a site suitable for long-term 
storage, and second, the increased risk of transportation-related 
injury resulting from transporting this much larger volume of 
residues) as the reason to keep these residues at NFSS, a very 
poor physical site for long-term storage! 

It is also worth noting DOE's response to Congressman La- 
Falce's alternative suggestion of deep well burial of the R-10 
residues at NFSS: "This option poses an additional problem in 
that deeply buried R-10 residues would be below the water table." 

6 
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(LAFAL-2, page K-27, FEIS) BY the time that response was made 
public in the April 1986 FEIS, DOE had already placed the K-65 
residues in the basement of Building 411 (the deepest part of the 
tumulus), the lower portion of such residues being below the 
water table (see NEPA case Citations 1 and 2). 

DDE'S 'Containment' at NFSS: Premeditated Environmental Disoersal 

Concerning the NFSS's physical unsuitability for long-term 
storage, the experience of only a few decades clearly shows the 
difficulty of managing these residues at such a wet site and the 
virtual impossibility of preventing their water-borne environmen- 
tal dispersal. The,seasonal water table fluctuates within a few 
feet of the surface: the area experiences intense, excursive 
precipitation events (not adequately accounted for by the Uniform 
Soil LOSS Equation employed in site integrity calculations); the 
site lies within a 200-year flood plain of Lake Ontario, making 
it subject to inundation hundreds of times during the hazardous 
life of the residues (the hydraulic pressures generated during 
such flood events could squeeze out the tumulus contents like 
jelly from a doughnut). i‘ 

DOE'S response to a NYSDEC comment that clay is the material 
that will contain the residues is generally informative: 

It is not stated that clay will contain the wastes. 
There is a layer of Clay in the existing interim cap 
(Alternative 1, no action), and additional clay will be 
added if Alternative 2 is implemented. This layer is 
expected to substantially reduce (but not eliminate) 
water infiltration down into the buried wastes and resi- 
dues (Section 4.2.2) and radon gas emissions (Section 
4.1.2). The existing clayey soils beneath the contain- 
ment area are expected to retard (but not eliminate) 
migration of radionuclides and other chemicals from the 
wastes and residues (Sections 4.2.2 and 4.3). [NYDEC-15, 
page K-45, FEIS] 

What this means is the clay will only slow the rate of radioac- 
tive contamination of still more s'oils (and water). The increase 
in contaminated-volume is a gradual-, ongoing process - it does 
not occur all at once when the facility is deemed to have failed, 
whether 50 or 200 or more years from now. [The data presented in 
Table 3.4 of the DEIS (and duplicated in the FEIS) provides a 
clear illustration of this point. For the purpose of analyzing 
the EIS's 'waste' removal alternatives, an estimate is given of 
the volume of the 'interim' Clay containment which will have 
become sufficiently contaminated to require removal as 'waste' 
during the time interval before removal is accomplished. This 
estimated volume of contaminated containment structure is 29,000 
cubic yards - more than double the 1985 residue volume. According 
to the table's footnote 6, this estimate is based on the assump- 
tion that "any decision to remove such materials would be within 
the next few vears such that radionuclides from contaminated 
materials stored within the diked areas would not have sufficient 
time to migrate through the clay dikes more than 0.6 m (2 ft)." 
(emphasis added) (Again, these interim actions, although pro- 
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jetted to result in an additional 29,000 cubic yards of 'waste' 
in a few short years, were, nevertheless, excluded from review in 
the EIS process. It is now 8 years later. What volume of the 
'containment' would now be required to be removed under the 
'waste' removal alternatives?)] 

Therefore, DOE's plan to keep the residues at NFSS is con- 
trary to the fundamental principle of efficient management of 
such long-lived materials, i.e. keep the original volume intact 
(do not let it increase). It also means that if the residues are 
not removed now, their gradual dispersal into a larger volume of 
contaminated soil (and water) will further increase the cost and 
difficulty of their in situ management or removal at a future 
date. As discussed, DOE has already. used the increase in contam- 
inated volume of the R-10 material to argue against its removal. 

The existing native clayey soils that make up the-'floor' of 
the tumulus consist of brown and grey clays. Based on limited 
site characterization, the grey clay is thought to be more hono- 
geneous (uniform) and to be a better barrier than‘the brown clay. 
Sand lenses and other discontinuities are known to exist in the 
brown clay. Should hydraulic connections through such disconti- 
nuities exist-or develop, which is likely based on site observa- 

,tions during i.nterim actions, more rapid environmental dispersal 
of residues than expected will occur. Such was the experience in 
an unforeseen incident at the West Valley nuclear site in which a 
plutonium-bearing kerosene solvent leaked from corroded steel 
tanks and rapidly migrated in 'fingers' through discontinuities 
in the weathered glacial till, -escaping detection by the monitor- 
ing well system. ,At NFSS, the existing, and in all likelihood 
any expanded, monitoring system is also unlikely to detect such 
non-plume migration. ' In this connection it is worth noting that 
"Clay suitable for the l-m (3-ft) clay layer in the interim cap 
(Alternative 1, no action) Xdid not exist at NFSS and had to be 
obtained from offsite borrow areas." (NYDEC-7, page K-41, FEIS) 

Site Maintenance Costs: A Measure of Site Phvsical Unsuitability 

An additional measure of the the physical unsuitability of 
the NFSS'site is readily apparent from DOE's recent estimate of 
annual maintenance costs for the site: one-half million dollars. 
(This estimate, given in DOE's 5-25-94 presentation to NAS, is 
$415,000 more than the $85,000 estimate given in both the DEIS 
and the FEIS.) This figure includes repairs to the clay cap, 
maintaining a grass cover on the cap (includes removing trees and 
other deep-rooted plants), and environmental monitoring. It does 
not include the truly enormous costs which will be incurred at 
some not-so-distant time in the future when the progressively 
leaking facility has contaminated a much greater volume of the 
environment. From data presented in Table F.l for Alternative 
da, it is obvious that in less than 60 years, a negligible period 
of time in relation to the duration of the residues' hazardous 
life, a sum of money will have been spent for NFSS site mainte- 
nance sufficient to have paid for the timely relocation of the 
residues to a suitable long-term storage environment, such as the 
Nevada Test Site. At such a site, long-term maintenance costs 
are expected to be orders of magnitude less and involve princi- 
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DEPARTMENT OF HEALTH 
Ilun~pLea Albany, New York 122034399 

Barbara k DeBuaw. M.D., M.P.H. Karen Schimke 
Exectiive Deputy Commissioner 

, 
March 22,1996 

Mr. Ron Kirk 
New York Sites Manager, FUSRAP 
U.S. Dcpiutmcnt of Energy 
Former Sites Restoration Division 
Oak Ridge Operations Office 
P.O. Box 2001 
Oak Ridge. TN 3783 l-8723 

RC: 

.?- - -5 
r‘.> C’ 

x . 
A _... 

z: .a ‘.‘ - : 
” 

$2 
Engineering Evaluation/Cost Analysis 
(EECA)for hxairhaimAcrions 

Dear Mr. Kirk: 

The New York State Dcparcmmt of Health’s BUIWU of Environmenta) Radizdion has completed the 
rrviewofthcEnginacringEvaluatiorJCost~~(EE/CA)fn~lnterimActionsdocumcat. 
Weagrecwitbthe~entof~S~hlsioTlthatAhanstivc #2(DanolitionofBuilding 1bResponse 

I 

38, shipment of stored soil and build& rubble to a licensed disposal facility) is more protective of Summary 
human health and the cnviromnent than Alternative #l (No interim action). We find this intcrirn Section 3 
measure to be appropriate as long as it does not become a cause for delay in itnplanenting the 
permanent rcmediation of the site. 

Attachedpleasefindqcificcommentsonthedoctlmen t. Thahk you fbrdlc opportunity to amlmcnt 
onthis document. Please feel fb%?&ma me or Dr. Sahnime if you have any questions. YOU 
cancontact usat (518)458-6461. 

Katim Rimawi, Ph.D. 
Director 
BunauofEnviromnental 
Radiation Rotcction 

CC: Ron Tramontano. P.E. 
Adela Salame-ffie, Ph.D. 
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3 .1  

3 .1  

P a g e  
#  

2  

2  

7  

8  

1 1  

. . . 

1 1  

1 2  

_  _ .  -- _  - .__Li . . - -  _ .  -. 

I4 0 5 0 0  

com m e n t 
T h e  d o c u m e n t speci f ies th a t “th is remova l  act ion is a n  intrri i  
m e a s u r e  wh ich  app l ies  on ly  to  th e  sto r e d  soi l  a n d  B u i ld ing 3 8  
a n d  is n o t i n tended  to  b e  a  r e m e d y  fo r  th e  e n tire T o n a w a n d a  
site ”. lk d o c u m e n t d o e s  n o t add ress  th e  cond i t ion  o f soi l  
u n d c m c a th  B u i ld ing 3 8 . W ill th is b e  cons ide red  as  p a r t o f th e  
in ter im m e a s u r e ?  

A t wh ich  s tage in the in ter im m e a s u r e  wil l  B u i ld ings 1 4 ,3 0  a n d  
3  1  b e  d e c o n tam inabx l?  W a s  th e  soi l  u n d e r n e a th  thcsc bu i ld ings  
charac te r i zed? Ifn o t, a r e  th e r e  any  p lans  to  d o  so?  

It is sta te d  in  th e  d o c u m e n t th a t soi l  sto r e d  nex t to  B u i ld ing 9 0  
is m a d e  u p  o f a  m ixnne  o f soi l  wi th concen trat ions r a n g i n g  
f& m  2  -  1 0 0  tim e s  b a c k g r o u n d . It is n o t c lear  ifal l  o f th is soi l  
G ilI b e  ah i ppcd  to  th e  low- leve l  waste  d isposa l  facility. If it is 
n o t, w h a t cr i ter ia wil l b e  u s e d  to  dc tumine  wh ich  p o r tio n  wil l 
b e  left o n  site . ’ 

In  th e  d iscuss ion o f gu ide l ines  fo r  a l l owab le  a v e r a g e , 
mx imu tn  a n d  r unovab le  radioact iv i ty levels fo r  u r a n i u m  fo r  
un res tr icted use  th e  d o c a m e n t M ls to  m e n tio n  w h a t typ e  o f 
r ad ia tio n  it is r & & g  to . S ince it r e fe rences  R e g u b r y G u i d e  
1 .8 6  it wil l  bc  use fu l  to  inc lude  a  copy  o f th e  re fe r e n c e d  tab l e . 

Ik desa ip tio n  o f th e  d e m o litio n  activit ies impl ies  th a t th e r e  
wil l b e  n o  d isman l lemcnt  o f structures acco rd ing  to  
E o n ta rn i na tio n  levels. It a lso  seems  to  imply  th a t m a ter ia ls  o f 
vary ing  d e g r e e s  o f conk ina t ion  wil l b e  m ixed pr io r  to  
& tcrm iG g  thci i  fina l  d isposa l  locat ion.  O u r  pos i t ion is th a t 
m a ter ia ls  shou ld  b e  s e g r e g a te d  fix d isposa l  o n  th e  bas is  o f 
cx ihgco n ta m inat ion levels p io r  to  m ix ing th e m  with o th e r  
wastes. 

undc r th e  A ltu n a tive  2  d iscuss ion th e  documen t  ind icates that 
c lean  m a t& a l wil l b e  d i sposed  a t so l id  waste  l and f?l ls o r  
K !cycled W h a ta ikawi l lbeusedtoc lpss i@ wastcas”c lean” 
a n d  thus  accep tab l e  a t a  sol id  waste  l and fiIl?  

A  p o r tio n  o f th e  waste  gcnc rakd  dux ing  th e s e  act ions wil l n o t 
b e  sh i pped  to  e i ther  a  low- leve l  rad ioact ive waste  d isposa l  
facil ity o r  a  sani tary l and fill (i.e., m a ter ia l  con ta in ing  <  6 0  
pCi /g  o f U r a n i u m  b u t g r e a te r  th a n  b a d q r o u n d ) . W h a t wil l b e  
th e  fina l  d isposi t ion o f tksewastes? 

A -13  

2 b  R e s p o n s e  
S u m m a r y  
S e c tio n  3 .4  

3 b  R e s p o n s e  
S u m m a r y  
S e c tio n  3 .5  

& R e s p o n s e  
S u m m a r y  
S e c tio n  3 .8  

5 b R e s p o n s e  
S u m m a r y  
S e c tio n  3 .4  
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S u m m a r y  
S e c tio n  3 .5  



I40500 
New York State Department of Environmental Conservation 
Division of Solid & Hazardous Materials 
50 Wolf Road, Albany, New York 12233-7250 
Phone: 518-457-6934 Fax: 518-457-0629 

Commissioner 

EEB23W 

Mr. Ronald E. Kirk 
Site Manager 
Former Sites Restoration Division 
U.S. Department of Energy 
P.O. Box 2001 
Oak Ridge, TN 37831-8732 

Dear Mr. Kirk: ‘; 1 
This responds to your January 25, 1996 letter inv.iting 

comments on the "Engineering Evaluation/Cost Analysis (EE/CA) for 
Praxair Interim Actions." This EE/CA evaluated two alternatives 
for interim cleanup actions at the former Linde site in 
Tonawanda, New York (Erie County). 

We believe that the United States Department of Energy's 
(DOE) preferred alternative (Alternative 2, demolitfont~flicensed 

building, shipment of building rubble and stored soil 
disposal facility) im acceptable, with the underetanding that the 
Department ia reserving agreement on the final cleanup guideline 
until we dimcuee with DOE the final clemnup remedy. 

Thank you for the opportunity to comment on this document. 
If you have any questions, please call Paul J. Merges, Ph.D., of 
my staff, at (518) 457-2225. 
A_ 

Norman H. Nosenchuck, P.E. 

Division of Solid & Hazardous 
Materials 

A-14 
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Summary 
Section 3 
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FEE 2; ;; ill, i;j ‘i6 

Ronald E. Kirk, Site Manager 
Former Sites Restoration Division 
U.S. Department of Energy 
P-0. Box 2w1 
Oak Ridge, -f-N 37871~87”3 .A’- 

557 WoodstorI. &venue 
Tunawanda. NY 14 150 

February 12. 1995 

FuS146P/O514% 

Dear Mr. t.:lt-l:: - 

I am a resident of the Town of Tonawanda and am concerned about *;he 

DOE’s options as presented within the engineering evaluation/cost ana!v!zic. 

The fit-zt option, conduct no interim acticn. is obviously not prudent. Tha 

evaluation site= Building 38'5 continued deterioration as a ccncern 
;c; 

threatenin‘y the spread of radioactive dust a5 possible. Option two, 

dismantlement of the building and removal along with the stored soil, seem5 

to be lacking in identifying all potential environmental safety effects. 

Thi c, option seems to be "passing the buck” to another community along with 

risking others in transit. Other options need to be considered. One such 

suggestion would be to store the soi 1 and building on site using the same 

containment technology utilized at a licensed disposal facility. This 

would certainly be more cost effective since the report sites transpor- 

tqtion a5 being the costliest portion of the estimated $11.3 million cost. 

The Praxair site would seem ideal for this to be feasable since it is a 

secured industrial site with little public exposure. - 

Mark C. DiMaria 

A-15 

Id Response 
Summary 
Sections3.1 
and 3.7 
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659 12 C. 13 Vii ‘96 1.. 

Gayla Gross 
3580 Sowles Rd. #2 13 
Hamburg, NY 14075 

February 28, 1996 

Mr. Ron Kirk 
New York’ Sites Manager, FUSRAP 
U.S. DOE 
Former Sites Restoration Division 
Oak Ridge Operations Office 
P.O. Box 2001 
Oak Ridge, TN 37831-8723 

DearMr.Kilk 

Here are my comments on the Praxair Interim Actions EE4X. I‘ 

u Are thy he only interim actions planned for the Praxair site? Future 
EE/CA reports co& benefit by including a “Big Pictme” list of alI the site units slated for 
interim actions and an expltu&on of why the net result of these interim actions will not preclude 
selection of a preferred alternative for the entire site. I - 
w It is not clear whether NEPA evaluation of stored soil removal and Building 
38 demolition act.iv&ies occurnd under a categorical exclusion. How were the impacts evaluated 
for stored soil removal and Building 38 demolition? 

- 
w The description of Building 38 demolition does not address the possibility 
of contaminated indusuial wastewater and storm sewers. h these stmchues present in 
Building 38? Will they he excavated when the building is demolished or an the site wastewater 
and storm sewer systems (including associated con- soil and groundwater) considered 
separate hazardous waste management units? .I 

- 
w Although best management practices will reduce the potential for 
exposure to workers id nearby residents during remediation, transporation risks should be more 
thoroughly discussed. How many truc&&ipments constitute 12&Qcubic yards? How many 
rXZca6? What are the transportation routes? Given the waste charactirization and waste 
volume, the number of shipments, and the routes, justify why a transportation accident and 
impact analysis for workers and the public was not performed. On the other hand, if other 
remediation wastes are transported off site in the future, it seems prudent to begin a “public 
exposure accounting system” now with this interim action. 

I hope my comments help improve this action and perhaps future actions at the Praxair site. 

Sincerely, 

Gayla Gross 
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1eResponse 
Summary 
Section 3.2 

2eResponse 
Summary 
Section 3.C 

3eResponse 
Summai-y 
Section 3.4 

4e Response 
Summary 
Section 3.7 
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RICHARD Y. TOSE 
coYYI,Io*I” 

DENNIS 1. GORSKI 
CO”Wpl l!XuxrrIYI 

DEPARTMENT 0F;N”IRDNMENT AND PLANNING 

March 12, 1996 

Ronald E. Kirk, Site Manager 
Former Sites Restoration Division 
U.S. Department of Energy 
P.O. Box 2001 
Oak Ridge, Tennessee 37831-8732 

.i 
Re: Engineering Evaluation/Cost 

Analysis (EE/CA) for Praxair 
Interim Actions 

Dear Mr. Kirk: 

On behalf of the Coalition Against Nuclear materials in 
Tonawanda (CANiT), please find the fOllOWing questions and comments 
related to the above referenced document, for your review. 

What are the purpose and objectives of the 
interim actions? 

How were the interim actions for remediating buildings 
14,30;--31 and 38 and the stockpiled soils derived? 

How and when will other remaining contaminated areas, 
described in the Feasibility Study for the Tonawanda Site 
be remediated? 

IfResponse 
Summary 
Section 3.2 

$0~ were the contaminated sites at Praxair selected for 
inclusion in the scope of work for the interim action? 
What were the criteria used in the selection process? 1 

What is the current schedule for completing the interim 2f Response 
remediation work at Praxair? 1 Summary 

Section 3.4 

LRIE COIJNW OCFICL SUILDING. H CRANKLIN STREFX. BUFFALO. NEW VORK 14202 (710) SW-ST18 
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Ronald E. Kirk 
March 12, 1996 
paue Two 

The work schedule for PraXair interim actions, provided 
to CANiT on October 16, 1995, shows the excavation and 
transportation of two piles (October, April FY97). The 
EE/CA states, only one pile, 
west of Building 90 exists. 
discrepancy. 

I 
the consolidated soil pile 

Please resolve this 

Has a licensed disposal facility been identified for 
accepting and disposing of the radioactive waste? ,I 
Are other interim measures being planned at additional 
portions of the Praxair site; 1 at other Tonawanda FUSRAti 
properties? 1 

When vi11 the detailed Health and Safety Plan cited on 
page 17 of the EE/CA be available for review, describing 
the protective measures to be followed should Alternative 
2 be the preferred alternative? I - 
Figure 3 does not show the location for the original 
storage areas along the northern and eastern fences and 
in a tailings area as stated in Section 1.5, Paragraph 4, 
Page 6. Where are these locations and have the areas 
been cleaned up to current action guidelines during the 
consolidation process? - 

'! - Due to low exposure-pzojections, it is-proposed that soil 
with radioactivity of under 60 pCi/g of,.total uranium or 
5 pCi/g for radius or thorium will remain on-site. As 
the soil say remain on-site, using this material as 
"clean fill" as proposed in Section 3.1, Alternative 2, 
Paragraph 2, Page 12 may pose problems. By grading the 
site with the wclean fill" material, the fill could 
potentially cause further long term exposure from 
residual contamination. Has the volume of material been 
estimated? How will the material be used on-site? In 
order to limit exposure and to avoid unnecessary 
redistribution of the Vlean fillW material at a later 
date, what site provisions will be in place? 

A-18 

3fResponse 
Summary 
Section 3.4 

4fResponse 
Summary 
Section 3.5 

SfResponse Sumrr 
Section 3.2 

6f Response Sumn 
Section 3.4 

7f Response Sumr 
Sectioli 3.8 

8f Response Sum 
Section 3.7 



I40500 

Ronald E. Kirk 
March 12, 1996 
pase Three 

Does the DOE anticipate the generation of hazardous or 

I 

9f Response 
mixedwaste, specifically asbestos wastes, as a result of Summary 
the demolition of Duilding 381 Section 3.5 

How will the potential demolition of Building 30 impact- 
the information contained in the EE/CA document? If 
Building 30 is demolished, how will the EE/CA be amended, 
or will and independent EE/CA be issued for the 
demolition of Building 303 How will this impact the 
project schedule for the interim actions? J 

10f Response Summary 
Section 3.2 

Section 3.1 Alternative 2 states that for Building 38, 
demolition mate$ial which is clean will be disposed at a 

1 

IlfResponse 
solid waste landfill 'or recycled. Can a New York State Summary 
Department of Environmental Conservation licensed solid Section 3.5 
waste landfill accept this material? Has a receiving 
site been identified? 

- 
In Section 2.3, Page 8, the EE/CA states that guidelines 
have been developed which specify the levels of residual 
radioactive material that are acceptable for use of 
property without restrictions. The EE/CA further states 
that for uranium contamination, a site-specific guideline 
is. normally developed for each individual site: The 
EE/CA then states that for Tonawanda, the site-specific 
guidelines for residual radioactive material are 
consistent with the USEPA regulations (40 CPR 192). How 
do the DOE06 Tonawanda site-specific guidelines compare 
with the NYSDEC Technical Administrative Guidance 
Memorandum - 4003 (TAGM)? Please advise. 

- 
Table 1, Page 15 State8 the costs for Alternative 2 is- 
$11.3 million. What is the basis of this'cost estimate? 
Please provide a breakout of costs, by task, and unit 
prices used in the development of this cost estimate. 

12f Response 
Summary 
Section 3.6 

13fResponse 
Summary 
Section 3.4 
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Ronald E. Kirk 
March 12, 1996 
pacre Four 

I40500 

We respectfully request that DOE insure that CANiT be added to 
a distribution list to receive any documents, reports and 
investigations developed by DOE or its subcontractors applicable to 
the five Tonawanda FUSRAF properties. 

Should you have any questions or require additional 
information, please contact me at (716) 858-6716. 

RMT:MLS:ems 

cc: CANiT Members 

PuS146P/O514% 

RICHARD M. TOBE 
Chairman, Coalition Against Nuclear 
material in Tonawanda 

and 

Commissioner, Environment and 
Planning 

A-20 
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County of Erie 

DEPARTMENT OF CNVICIONMENT AND PUNNING 

nlcwano Y. TomE March 14, 1996 MICIWEL MM -* --a 
EWlEorYPnU-WQEEWK 

Ronald E. Kirk, Site Manager 
Former sites Restoration Division 
U.S. Depdrtment of Energy 
P.O. Box 2001 
Oak Ridge, Tennessee 97831-8732 

\‘ 

Re: Engineering ' Evaluation/Cost 
) for Praxair 

Dear Hr. Kirk: 

Attached please find a letter from MJW Corporation outlining 
additional concerns with raspact to the Engineering Evaluation/Cost 
Analysis (EE/CA) for Praxair Interim Actions. 

The issues raised in the attached letter parallel the concerns 
of CANiT and should be considered as an addendum to the March 12, 
1996 transmittal from Richard H. Tobe to your office. 

Should you have any questions, please call me at (716) 
858-7897. 

-Y---- - 
very truly yours, 

PAUL 8. RRANZ, P.E. 
Associate Engineer 

PBK:ems 

cc: Richard M. T-be, Commissioner - ECDEP, ChafIBIiSIt - FIT 
CANiT Members 
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APPENDIX B 

COST ESTIMATE SUMMARY 



30 Year Cost in , 199% 

Activity ’ 

Excavation 8 Backfill 
Treatment 
Transportation 8 Disposal 

-Transportation 
-Disposal 

Construction & Sampling 
-Monitoring, Sampling & Analysis 
-Site Development 
-Building & Services 
-Other Collection & Control 
-Demolition & Decontamination 

Other 
-Site Management 
-Site Engineering & Tech. Support 
-Site Environmental Compliance 
-Site Inst. Controls, Surv. & Maint. 
-Other Remedial Action 

Total Sitework a 
-Engineering & Technical Support 
-Other 

Total Project Support 
Subtotal Proiect 

LINDE EElCA 
Alternative 2 

(1. ; ,  

$338,092 
( 

4,582,091 
1,593,801 
2,968,296 
1,093,05: 

293,362 
36,639 
71,461 

0 
691,591 
700,871 

0 
0 

,O 
8,129 

692,548 
6,693,91I 

0 
213,182 

0 
0 
0 

966,198 
1,179,38( 
7,873,29! 
1,968,32! 
9,841,824 

1,476,244 
$11,317,861 
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APPENDIX C 

SURF’ACE CONTAMINATION GU?DELmS 
FROM-DOE ORDER 5400.5 AND NRC REGULATORY GUIDE 1.86 



IV-6 
DOE 5400.5 
P-8-90 

Fiqure IV-1 
Surface Contamination Guidelines 

Radionuclidesl' 

Transuranics, I-125, 1-129, 
Ra-226, AC-227, Ra-228, 
Th-228, Th-230, Pa-231. 

Allowable Total Residual Surface Contamination 
(dpm/lOO cn?)" 

Avera@/.'-/ t4aximuffP.V. Removable!./*6- 

RESERVED RESERVED RESERVED - - L- -' 

Th-Natural, Sr-90, I-126, 
1~131, I-133, Ra-223, 
Ra-224, U-232, Th-232. ri 

1,000 3,000 200 

U-Natural, U-235, U-238, 
and associated decay 
product, alpha emitters. 

Beta-gamma emitters 
(radionuclides with decay 
modes other than alpha 
emission or spontaneous 
fission) except Sr-90 and 
others noted above.I/ 
Cf.', ,,--- 

5,008 15,000 1,000 

5,000 15,000 1,000 

11 

11 

11 

4/ 

1’ 

/ 

As used in this Sable, dpm (disintegrations per-minute) means the rate of 
emission by radioactive material as determined by correcting the counts per 
minute measured by an appropriate detector for background, efficiency, and 
geometric factors associated with the instrumentation. 

Where surface contamination by both alpha- and beta-gamma-emitting 
radionuclides exists, the limits established for alpha- and beta-gamma- 
emitting radionuclides should apply independently. 

Measurements of average contamination should not be averaged over an area of 
more than 1 ti. For objects of less surface area, the average should be 
derived for each such object. 

The average and maximum dose rates associated with surface contamination 
resulting from beta-gamma emitters should not exceed 0.2 mrad/h and 1.0 
mrad/h, respectively, at 1 cm. 

The maximum contamination level applies to an area of not more than 100 cti. 

d-l 



TABLE I 

K‘CEP?ABLE SURFACE CONTAMINATION LEVE;LJ 

NIKLIDE’ 

lht. U-2X. U-238, and 
alocuted d8ay pductl 

T~nlurrnJc% Ra-226. RJ-228, 
Th-230. Tlp228, Pa-23 1, 
AC-227.1423. I-129 

. 
nl-mt. lb232. sr-90. 
k-223, b-224. u-232. 
1-126.1431.1-133 

Beupmm~ edttm (nuclidcs 
with decay mda other than alpha 
emimm or sponuneout fissian) 
except Sr-90 and others noted abow. .,” 

-. 

AVERAGES C 

%OOOdpmd100an2 

SWOdpm6/1/lOO~ 

UAXIML’Mb d 

3OOOdpnllOOcm? 

REMOVABLECe 

1.000dpnollWctn2 

~OdpllOOmf _ 

. 

200dpm/100cm2 
. 

l(roodpm8q/lWc~ 

~rrloramrrmiartlanbybahrlpht~kopr- uy web& ruslr ele Mlmll eQobth?ld fo# rtphr d 
bry1tng auctldel lbouu apply lndcpdmctl. 

bAc uad ti ch ublr. dpm tafirtcqrtau per tinmd mems dte me d emmtononuw ma~cii+ aa Lrwtnrd by carrtllr 
ttwcwntspmNilnllrokcrrdbyn~~(rdrrclorlofkdporad . pomeuac rulorl aoculd rM tk 
mw#umr- 

CMemurcmmb or 8wnr caltanRM rihovldro~k~am~thrIrqrurr~.ForabjTcbofka~~ru.(ln 
m8m@lhoaMkllutvatfor8ubrchobircr 

~-.-~non”rpplintoMrradrocrmdrlSrOar*. 
9beamomtofremm bknd~n~~pr100~drrlrocm~Uk~bripnlduIarr~~Rmor 

loftabmxbem~.rppCIry~rp~.rwlo~~ nolmtdndk4lcmutcauta,&~milba~8e 
wmt of k#rm l fWimcy. m m&k corunriMC= Q obmtl d kll dwlr WW 1, &Wnnmcd OW p*llmC kWb 
dlod4kmdmctdplop--h mdtb8entkealrfua*orldkrlpJ. 

. 
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