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STATE OF WASHI NGTON 

DEPARTMENT OF ECOLOGY 
1315 W. 4th Avenue • Kennewick, Washington 99336-6018 • (509) 735-7581 

July 2, 1999 

Mr. Don W. Edwards, Manager 
Safety and Regulatory Programs 
British Nuclear Fuels Limited, Inc. - River Protection Project 
2940 George Washington Way 
Richland, Washington 99352 

Dear Mr. Edwards: 

Re: Preliminary Tank Waste Remediation System-Privatization Dangerous Waste Permit 
Application Review (BNFL-5193-RCRA-01, Rev. C) 

Thank you for giving the Washington State Department of Ecology (Ecology) the opportunity to 
review your draft application for a dangerous/hazardous waste permit modification for the 
planned River Protection Project Waste Treatment Plant to be located at the U.S. Department of 
Energy Hanford Site. Ecology appreciates your continued willingness to work with us and the 
rest of the Hanford Site community as you develop your application. 

As discussed June 24, 1999, because of the design requirements associated with treating high 
level radioactive hazardous waste, the information you submitted to date to the U.S. Department 
of Energy Regulatory Unit, and the information in your preliminary and draft 
dangerous/hazardous waste permit applications, Ecology remains confident that the Tank Waste 
Remediation System-Privatization (TWRS-P) treatment plant design will be environmentally 
protective and will meet (and likely exceed) all dangerous/hazardous waste permitting 
requirements. However, as you know, your application is still far from adequate at this time. 
Ecology understands that, in large part, this is due to a disconnect between the timing of your 
design process and the timing of dangerous/hazardous waste permitting. We also understand and 
appreciate that you have recently put a plan in place to bring important elements of the design 
schedule into alignment with the permitting schedule. Ecology is looking forward to learning 
when specific design elements will be available, and to working with you as you develop an 
application for submittal in late 1999 or early 2000. 

In addition to being updated to reflect more detailed design information, the permit application 
should effectively present the information already available to you. While Ecology appreciates 
your commitments made throughout your permit application to take "appropriate" or 
"protective" actions in response to various situations and conditions, and to comply with 
applicable regulations, it is Ecology's responsibility to evaluate the specific actions you plan to 
take. It is not enough to simply assert that your actions will be appropriate; you must document 
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the actions you intend to take. If the actions are not yet known, you should indicate when they 
will be identified and when and how they will be submitted for review, approval, and 
incorporation into the permit . . For example, in the Closure Plan, rather than simply asserting that 
"appropriate health and safety practices will be followed during closure," you might also indicate 
that the specific health and safety practices that will be followed during closure will be identified 
in ~ modification to the Closure Plan that would occur immediately prior to closure (Chapter 11, 
page 11,-1, line 41). Also, if the actions are outlined in another part of the permit application, 
you should provide a specific cross-reference to that part of the permit application. For example, 
in the Building Emergency Plan, rather than simply asserting that the Building Emergency 
Di~ector will be "suitable, qualified, experienced, and trained to perform his or her duties," you 
might also cross-reference the elements of the training plan which document the training and 
qualifications that will be required for the Building Emergency Director and the rest of the 
emergency response organization (Appendix 7A, section 3.1, last paragraph). This degree of 
specificity is necessary so Ecology can understand what you actually plan to do to comply with 
the regulations; evaluate your plans for compliance with the dangerous waste regulations; and, to 
the extent your plans comply with the dangerous waste regulations, write permit conditions that 
accurately reflect your plans. 

Similarly, most of the individual chapters in the application could more concisely present 
information by avoiding repetition and using cross-references instead. For example, in your 
draft Closure Plan you refer to dangerous waste designation at least seven (7) times in the section 
on closure performance standards. Each reference is a little different from the others. While 
each reference appears to commit you to a set of activities, none of the references identify the 
specific activities you plan to conduct. It is not clear why designation is discussed in the closure 
performance standard section of the Closure Plan. · Ecology suggests you use individual sections 
in chapters of the permit application to convey only the information intended for that section. 
Other relevant information in the chapter could be cross-referenced. The Building Emergency 
Plan is a good example of this type of approach. In the Closure Plan example, the closure 
performance standard section would cover the closure performance standards and a separate part 
of the Closure Plan could be used to cover designation. To the extent necessary, the new Closure 
Plan section on designation could be cross-referenced in other sections of the Closure Plan. This 
same type of problem occurs in many of the introductory sections to the permit application 
chapters, where there is some attempt made to summarize the forthcoming information. These 
types of summaries typically paraphrase or over-simplify forthcoming information in a way that 
can raise ambiguities about your actual plans. Instead, Ecology suggests you use the 
introductory sections as "roadmaps" to the forthcoming information. The introductory paragraph 
to the Facility Description and General Provisions chapter is a good example of a "roadmap" 
introduction. 

Enclosed are specific comments on your draft permit application. They are organized by permit 
chapter and typically start with some general comments and go on to more specific questions and 
suggestions. Note that the comments on your draft screening level risk assessment workplan 
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include comments prepared by the U.S. Environmental Protection Agency, Region 10 (EPA). 
Ecology will continue to coordinate with you and EPA to resolve any concerns raised by their ( or 
our) SLRA WP comments. Ecology and EPA are still reviewing your draft Environmental 
Performance Test Plan and Quality Assurance Project Plan. Please also note that the substance 
of the Waste Analysis Plan was not reviewed in detail because it is still very incomplete. 
Ecology would be happy to provide a detailed review of an updated, more complete Waste 
Analysis Plan when it is available. 

I hope these are helpful to you. If you would like to meet with Ecology to discuss our 
comments, we are available at your convenience. Of course, as you continue to develop 
information to support and refine your permit application, and as Ecology spends more time 
reviewing your application, new issues may be raised and our thoughts and concerns about issues 
already identified may evolve. This should be expected. 

Again, Ecology looks forward to continuing to work with you as you develop your permit 
application. We understand that our ability to make timely and responsive dangerous/hazardous 
waste permitting decisions is critical to achievement of a tank waste treatment facility. If you 
have any questions or would like to discuss the permitting approach generally or these 
comments, please contact Elizabeth McManus at (360) 407-6524 or me at (509) 736-5705. 

Sincerely, 

~ 
Suzanne Dahl, Tank Waste Disposal Project Manager 
Nuclear Waste Program 

SD:EM:sb 
Enclosure 

cc: Marcia Bailey, EPA 
Cathy Massimino, EPA 
Lee Bostic, USDOE/BNFL 
Neil Brown, USDOE 
Clark Gibbs, USDOE 
Al Hawkins, USDOE 
Lori Huffman, USDOE 
Merilyn Reeves, HAB 
J.R. Wilkinson, CTUIR 
Donna Powaukee, NPT 
Russell Jim, YIN 
Mary Lou Blazek, OOE 
Administrative Record: ORP/BNFL Permit 
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BNFL-5193-RCRA-01, Rev. C 
Appendix 3A - Waste Analysis Plan (WAP) 

# Comment Closed on 
1. General: The information is still in the process of being developed, as stated by the preliminary 

application. The offgas, scrubber liquor, and glass waste form sampling and analysis is described in 
more detail in the QAPjP of the Environmental Performance Test Plan than in this WAP. More detail 
needs to be developed in at least the followinq sections: 

2. Section 1.1.3, Page 5, Paragraph 3, Sentence 1: What will the pretreatment stack be 
continuously monitored and sampled for and how? 

3. Section 1.1.3, Page 5, Paragraph 4, Sentence 2: What will the LAW stack be continuously 
monitored and sampled for and how? 

4. Section 1.1.3, Page 5, Paragraph 5, Sentence 2: What will the HLW stack be continuously 
monitored and sampled for and how? 

5. Section 1.2, Page 5, Paragraph 1, Sentence 3: Please confirm belief about ignitability and 
reactivity. 

6. Section 1.2, Page 6, Paragraph 8, Sentence 3: Please explain why no further analyses are 
needed. 

7. Section 1.2, Page 7, Paragraph 9, Sentence 3: Please explain why no further analyses are . 
needed. 

8. Section 1.3, Page 7: Is there an alternate plan for testing PCB-dioxin and furan in the tank waste 
if the requlatory DQO is not finished on time? 

9. Section 1.4, Page 8, Paragraph 1, Sentence 1: Please confirm belief about ignitability and 
reactivity. 

10. Section 1.4, Page 9, Paragraph 2: Please describe why a specific test for compatibility won't be 
needed. 

11. Section 2, Page 9, Paragraph 3, Sentence 3: This statement is inaccurate. Manifests are 
required. They are the Hanford transportation documentation. 

12. Section 2.i, Page 9, Paragraph 1, Sentence 5: How qualified? · 
13. Section 2.1, Page 11, Paragraph 2, Sentence 1: Please explain how a representative sample is 

obtained. 
14. Section 3.1, Page 20, Paragraph 10, Sentence 2: How are HEPAs evaluated to determine if 

they are mixed waste or low level waste? 
15. Section 3.1, Page 21, Paragraph 13, Sentence 5: Please provide details on the waste analyses 
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Appendix 3A - Waste Analysis Plan (WAP) 

# Comment Closed on 
for failed melters. 

16. Section 4.1, Page 24, Paragraph 6, Sentence 2: How are analytes individually verified, 
suqqested as present. Please provide details of planned bQOs. 

17. Section 4.2, Page 27: A statistical group is mentioned. Please describe in more detail. 
18. Section 4.2, Page 27, Paragraph 2, Sentence 5: Please modify when information becomes 

available. 
19. Section 5.2, Page 29, Paragraph 2, Sentence 5: Please document analytes. 
20. Section 6.1.2, Page 31, Paragraph 2, Sentence 1: Aqreed, not tentatively aqreed. 
21. Section 7.1, Page32, Paragraph 1, Sentence 1: Please identify when and how you will elect to 

perform additional sampling and analysis, and what analyses will be required. 
22. Section 7.1.2, Page 34, Paragraph 1, Sentence 2: Please define how you perform the grab 

sample, and at what times and locations. 
23. Section 7 .1.2, Page 34, Paragraph 1, Sentence 8: Please provide details on integration. 
24. Section 7.1.2, Page 34, Paragraph 2, Sentence 1: Please identify what determines "when 

needed." 
25. Section 7.1.2, Page 34, Paragraph 3, Sentence 1: Which parameters and when? 
26. Section 7.2, Page 36, Paragraph 2, Sentence 1: What percentage? 
27. Section 7.2, Page 37; Paragraph 3, Sentence 1: What percentage? 
28. Section 7.2, Page 37, Paragraph 3, Sentence 6: Please provide details of final analyses 

planned. 
29. Section 7.3, Page 37, Paragraph 2, Sentence 1: Please provide details on disposable equipment 

and selected equipment. 
30. Section 7.5, Page 38, Paragraph 2, Sentence 1: Please determine limits, holding times, and 

storaqe conditions. 
31. Section 7.5, Page 38, Paragraph 1, Sentence 1: Please develop quality assurance or sampling 

and analysis plan. 
32. Section 8.2, Page 39, Paragraph 1, Sentence 2: Please develop QAPjP associated with waste 

analysis plan. 
33. Section 9, Page 40, Paragraph 1, Table 10: Please determine sample frequency. 
34. Page 42, Generally: Please include the reference, "Waste Analysis Guidance for Facilities that Burn 
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# Comment Closed on 
Hazardous Waste (EPA 1994) 530-R-94-019." 
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BNFL-5193-RCRA-01, Rev. C 
Appendix 7 A - Building Emergency Plan (BEP) 

# Comment Closed on 
1. General: In a number of places (e.g., section 1, paragraph 2), the draft BEP references an 

integration process that will be used to define roles and responsibilities of various Hanford and non-
Hanford response organizations, and indicates that the BEP will be revised to reflect the results of the 
integration process. This is very helpful. Please indicate when you plan to complete the integration 
process and that the revised BEP will be submitted to Ecology for review and approval. If you plan to 
complete the integration process after the Permit is issued, please indicate how you plan to modify 
the Permit to incorporate the revised, approved BEP. 

2. General: In a number of places ( e.g., section 1, paragraph 3) the BEP indicates that the Building 
Emergency Director (BED) will "assemble a team of experts to assist in the incident response." Please 
clarify whether you plan for this to be a standing team that will assist with all incident responses or a 
pool of potential incident response personnel from which the BED will choose depending on the 
specifics of the incident. If a pool, please indicate the criteria the BED will use to determine which 
types of response personnel are required for which types of incidents. Please clarify. (Perhaps this 
information will be developed with the incident response protocols; if so, please clarify.) 

3. General: Please clarify the terms "incident," "event," an-d "emergency." Are they used 
interchanqeably or are they meant to differentiate. 

4. General: The draft BEP includes a number of references to the Hanford Emergency Response Plan. 
To assist responders, it would be helpful to re-print the sections of the Hanford Emergency Response 
Plan that apply in the appropriate section of the lWRS-P Facility plan rather than cross-reference. 

5. General: It is not clear whether the BEP is intended to address both hazardous constituents, 
radiological constituents, and mixed wastes/materials or only hazardous constituents or only mixed 
waste. Some references are specific to hazardous constituents, some are specific to mixed waste, and 
some are specific to radiation. Please clarify. 

6. Section 1.2: Are there anv buildings at the lWRS-P Facility that are not covered by the BEP? 
7. Section 1.5, Page 4, Paragraph 2: Will the transfer occur after all process of all tank waste or after 

a certain amount of processinq (e.o., the first 10%)? Please clarify. 
8. Section 1.5, Page 6: The chart is excellent. The narrative listings of types of units should also be 

exhaustive, for example, the miscellaneous thermal treatment units are the meters (rather than 
"include" the meters), unless you plan other misc. thermal treatment units. 

9. Section 1.6: Please include a brief narrative summary of the evacuation routing. 



BNFL-5193-RCRA-01, Rev. C 
Appendix 7A- Building Emergency Plan (BEP) 

# Comment. Closed on 
10. Section 1.6: This section does not discuss modeling for potential catastrophic air releases (per WAC-

173-303-355 (2)). Where is this information located? If modeling performed, as described in chapter 
4 of the draft permit application, meets this requirement, then a statement indicating this should be 
included in section 1.6 or in other sections of Appendix 7a, as appropriate. 

11. Section 2, Page 25, Paragraph 1: Please clarify yvhen "packaging" and "storage" would be an 
emerqencv. 

12. Section 3, Page 25, Paragraph 1, Sentence 5: Please_ clarify when a designated alternative BED 
would not be required. 

13. Section 3.1, Page 25, Paragraph 2: Is the Emergency Coordinator the same as the BED? Please 
clarify. 

14. Section 3.1, Page 25, Paragraph 3: How is the authority qf the BED to request and obtain 
resources, etc. documented? Is this authority continuous or qnly during certain types of events, 
incidents, or emergencies? What "role" is referred to in the third sentence, the role of the BED? Will 
the BED generally manage and direct lWRS-P Facility operations or only during certain types of 
events, incidents, or emergencies? 

15. Section 3.1, Page 25, Paragraph 5: Which locations at the lWRS-P Facility are considered 
"appropriate" for purposes of distributing the list of Building Emergency Organization (BEO) names, 
positions, etc.? 

16. Section 3.1, Page 26, Paragraph 3: Please indicate the criteria you will use to determine if a BED 
is suitable, qualified, etc. A cross-reference to the traininq plan would be helpful. 

17. Section 3.2, Page 26, Paragraph 1: When and how will the BED appoint and train individuals to 
assist in emergencies? Please cross-reference the training plan if it establishes training criteria for 
service in the BEO. Please indicate how and when it wil l be determined if additional support personnel 
(besides evacuation and take cover personnel) are needed as part of the SEO. Please indicate which 
locations at the TWRS-P Facility are considered "appropriate" for purposes of distributing the lists of 
BEO names, positions, etc. 

18. Section 4, Page 27, Paragraph 3: Please indicate the criteria the BED will use to assess each 
incident to determine the response necessary to protect personnel, the environment, and the facility. 
If these criteria are listed elsewhere in the BEP, please cross-reference. If they have not yet been 
developed, please indicate when they will be developed and how and when they will be incorporated 
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# Comment Closed on 
into the Permit. Are the criteria that the BED will use to assess each incident also the criteria referred 
to in paraqraph three? 

19. Section 4, Page 27, Paragraph 5: Please indicate when the person observing an incident will 
implement the listed procedures ( e.g., immediately; after seeking protective equipment or shelter; 
~.). . 

20. Section 5, Page 27, Paragraph 1: Are chemical c::onstituents the only hazards to be addressed by 
this section? It seems as if radioloqical hazards should also be assessed. Please clarify. 

21. Section 6, Page '28, Paragraph 1: Please provide a·more specific reference to WAC 173-303. 
22. Section 6, Page 28, Paragraph 3: The relationship between the second and third sentences is not 

clear. How will the BED use potential consequences to human health or the environment as the 
ultimate criteria if events are evaluated based only on the potential impact to operations and 
subsequent releases of waste materials? Please clarify. 

23. Section 6.1, Page 28, Paragraph 1: Please clarify who, as part of the TWRS-P Facility safety 
analysis process, will evaluate each operational fault/deviation individually. 

24. Sections 6.2.1 and 6.2.2, Pages 29-30: Please indicate why releases from seismic and high wind 
events are hiqhly unlikely (e.q., because of the design of the facility). 

25. Section 6.2.3, Page 30: Please indicate the potential hazards associated with floodina. 
26. Section 6.2.4, Page 30: Please indicate the potential hazards associated with a ranae fire. 
27. Section 7, Page 31, Paragraph 2: Please indicate when the facility-specific procedures and guides 

will be complete and, if you plan to complete them after the Permit is issued, how they will be 
incorporated into the Permit. 

28. Section 7.1.1, Page 31, Paragraph 1: "I.e." should likely be "E.g." (or are fires and explosions the 
only conditions which miaht warrant evacuation.) 

29. Section 7.1.1, Page 31, Paragraph 2: Who will determine which staging areas are to be used and 
how will the determination be communicated? 

30. Section 7.1.1, Page 31, Paragraph 3: When will the BED assign personnel as accountability aides 
and staging area managers (are these standing assignments or are they made per emergency)? 
Please indicate when the emergency response procedures will be developed and when and how they 
will be incorporated into the Permit. Please indicate when and how the staging aides/managers will 
provide a status report to the BED (will it be an oral report, delivered immediately on comoletion of 
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# Comment Closed on 
personnel accountinq?). 

31. Section 7.1.2, Page 31, Paragraph 1: See comm_ent 30. 
32. Section 7 .2: The meaning of this paragraph, in the sense of conveying specific actions which will 

occur at the TWRS-P Facility and in the sense of providing a " roadmap" to forthcoming information, is 
not clear. For example, what does "parallel activity with clearly established priorities" mean? It _might 
be helpful to re-write this information into an active voice. 

33. Section 7.2.1, Page 32, Paragraph 1: Please indicate what criteria responding personnel will apply 
to ensure they are "properly clothed and equipped" and give examples of " proper" clothing and 
equipment for various emerqencv situations. · 

34. Section 7.2.1, Page 32, Paragraph 1: What is a "s_afe _configuration," and how will the BED decide 
which safe configuration to use? Since this term is used throughout the BEP, it would be helpful for 
you to provide a definition. 

35. Section 7 .2.1, Page 32, Paragraph 2: Please indicate which loads are essential. 
36. Section 7.2.1, Page 32, Paragraph 4: Please identify the instrumentation and controls which are 

unaffected by a loss of offsite power. 
37. Sections 7.2.3 and 7.2.4, Page 33: Please provide additional detail on the potential types of steps 

the BED might take to control a loss of ventilation or correct a major process disruption or loss of 
plant control. If this information is yet to be developed, please indicate when and how it will be 
developed and when and how it will be incorporated into the Permit. 

38. Section 7 .2.5, Page 33: Are there other types of releases that might occur because of a pressure 
release ( e.g., radiological only; hazardous constituent only)? Please clarify. 

39. Section 7.2.6, Page 33, Paragraph 3: Are all operations personnel tra ined and authorized to 
initiate a facility shutdown? Please clarify. Please indicate the criteria _they will apply when deciding 
whether to initiate a shutdown. For example, will certain types of fires always cause a shutdown; will 
fires in certain locations always cause a shutdown, etc. 

40. Section 7 .2.6, Page 34, Paragraph 4: What are administrative restrictions? What types of 
notifications might be required (a cross-reference to the notification section would suffice)? 

41. Section 7.2.7, Page 34, Paragraph 1: Please clarify when the discoverer will perform the listed 
actions. 

42. Section 7.2.7, Page 34, Paragraph 2, Bullet 1: Will all facility occupants be notified or only those 
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# Comment Closed on 
in affected areas? 

43. Section 7.2.7, Page 34, Paragraph 3, Bullet 2: Please indicate when the facility-specific 
procedures will be developed and how and when they will be incorporated into the Permit. 

44. Section 7.2.7, Page 35, Paragraph 3, Bullet 9: Please indicate how the BED will determine what 
types of remediation are "proper" and give examples of proper remediation for certain types of 
events. 

45. Section 7.2.7, Page 35, Paragraph 3, Bullet 7: The sent~nce "provide for event notification" is 
not very descriptive. Does this bullet direct the responsible individual to refer to document #94-02 for 
notification procedures? Please clarify how the notification/reporting requirements of WAC-173-303 
are addressed within this part of the BEP? 

46. Section 7.3.2: Please indicate the criteria that the BED will use to decide whether to take steps 
necessary to ensure all outside doors and windows are closed, etc. 

47. Section 7.3.3: Please indicate under what types of flood conditions or threats of flooding it will be 
appropriate to continue ( or curtail) outside activities related to the handling of radioactive or mixed 
waste. 

48. Section 7.4.1.2: Please indicate who decides to evacuate the Facility in response to a written threat 
( e.o., security personnel). 

49. Section 7 .4.3, Page 38, Paragraph 2: Please indicate how the BED will decide when it is 
"appropriate" to order evacuation of the Facility. 

50. Section 7 .5, Page 38, Paragraph 2: Please clarify who is responsible for installation of new 
equipment, initiation, evaluation and completion of engineering evaluations, determinations of 
"acceptable" levels for removal of residual materials, and the decision to re-start operations. 

51. Section 8: If the Hanford Emergency Reponse Plan event termination provisions will be used, please 
indicate. Please also indicate when and if the Hanford Emergency Response Plan considerations for 
management of incompatible waste "may apply" and, if they do apply, whether they will be used. 

52. Section 8.1: Will the authority to terminate events be determined per event or will it be determined 
in advance throuqh inteqration activities? Please clarify. 

53. Section 8.2,· Page 38, Paragraph 1: Please clarify when a recovery plan will be "necessary," who 
will make this decision and what criteria will be applied. Please indicate what will happen if a recovery 
olan is not necessarv. It would be helpful to re-orqanize this section into "recovery-olan necessary" 
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# Comment Closed on 
and "recovery-plan not necessary" paraqraphs. 

54. Section 8.2, Page 38, Paragraph 1: Please cla.rify who wil.l determine which personnel are 
"appropriate" for review of a recovery plan. 

55. Section 8.2, Page 38, Paragraph 1: Will the recovery plan be approved prior to any re-start at the 
facility or prior to re-start in affected areas? Please clarify. 

56. Section 8.2, Page 39, Paragraph 2: Please provide a more specific definition of a "WAC 
emerqencv." 

57. Section 8.3, Page 39, Paragraph 1: Will no waste that might be incompatible with the released 
material be treated, stored, or disposed of anywhere at the Facility, or only in c;1ffected areas? 

58. Section 8.3, Page 39, Paragraph 2: Please define what is meant by "managed as newly generated 
waste. " Is this meant to commit to a specific set of act ions? If so, please clarify. Please indicate who 
will decide whether a field check for compatibility is "necessary" and what criteria will be used to make 
the decision. 

59. Section 8.3, Page 39, Paragraph 3: Please indicate how it will be determined; whether the BED or 
the onsite recovery organization is responsible for ensuring.corrective measures. Who will make this 
decision? 

60. Section 8.4, Page 39, Paragraph 2: Please provide more detail on the response to spills in loading, 
unloading areas, etc. What permit conditions and regulations do you anticipate will be applicable? 
What actions do you plan to take to collect spill residues? How will you decide whether treatment or 
disposal is appropriate? 

61. Section 8.5, Page 40, Paragraph 1: Please indicate how you will know spill response personnel are 
"properly trained. " A cross-reference to the applicable section of the traininq plan would be helpful. 

62. Section 8.5, Page 40, Paragraph 1: Please indicate who will make the decision to process or 
dispose of spilled or leaked material and how the decision will be made. Please indicate how the BED 
will decide whether soil is "potentially contaminated" and what types of removal, sampling, and 
disposal activities would be "appropriate." 

63. Section 8.5, Page 40, Paragraph 2: Please indicate when it would not be necessary to repair 
damage to container storage areas that could affect the safety of the area. 

64. Section 8.6, Page 40, Paragraph 1: Please indicate how you will decide whether it is practicable to 
decontaminate spill response equipment, and who will make the decision. Please indicate who is 



BNFL-5193-RCRA-01, Rev. C 
Appendix 7 A - Building Emergency Plan (BEP) 

# Comment Closed on 
responsible to check decontaminated equipment for proper operation, for restocking, and for fire 
extinquishers. 

65. Section 8.6, Page 40, Paragraph 2: How do the responsibilities of the BED, outlined in this 
paragraph, relate to the commitments made in the paragraph above. They seem similar but do not 
match exactly. . , --

66. Section 9: Please clarify how you will decide to J:ise. eqµipm~nt and emergency resources listed in 
Appendix C of the Hanford Emergency Response Pla·n ·or µse other capabilities. Please indicate how 
you will determine if the other capabilities are sufficient (and how the Hanford Emergency Response 
Plan capabilities are sufficient to the TWRS-P Facility). Please clarify who will make the decision to 
use the Hanford Emergency Response Plan capabilities or other and when the decision will be made. 

67. Section 9, Tables 2 thru 8: To-be-determined emergency equipment locations will need to be 
clarified (specified), prior to final approval of the BEP. 

68. Attachment 1 (Documentation Crosswalk Matrix}: For the purposes of this permit application, 
and the BEP specific to the TWRS-P Facility you must explain how the TWRS-P Facility will be 
"desiqned, constructed, maintained, etc." Please include. 

69. Attachment 1, Row 3, Page 49: Revisions made to location specific documentation shall be 
reflected in the TWRS-P Facility BEP as appropriate. The last column refers only to changes to 
documents related to the BEP. Please make this correction. 

70. Attachment 1, Row S, Page 49: Modeling referred to (RL-ECO) is not mentioned in the appropriate 
section of the BEP. Why? 

71. Attachment 1, Row 2, Page 51: Section 6 of RL-94-02 does not specify what the assessment 
report will contain. The requirement description (colum·n #1).does a sufficient job; however, 94-02 is 
supposedly the governing document for this type of requirement. Please include specific reporting 
requirements in the main body of the BEP. . ' 
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# Comment Closed on 
1. General: The TWRS-P Facility position descriptions in Table 1 and Sections 3 and 4.3 should 

correlate with the training program courses. In addition, the position description must include 
the requisite skills, education, other qualifications, and duties for each position (WAC 173-303-
330(2)(a)). Please provide more detailed position and course descriptions. 

2. Section 3, Page 1: This section also describes the roles of functional and line managers 
(Section 3.5). Please include "functional and line manaqers" in the sentence. 

3. Section 3.1-3.5, Pages 1-2: Please describe the education and training requirements for the 
positions responsible for directing the training program; demonstrating each person with this 
responsibility is knowledgeable in dangerous waste management procedures, and receives 
training relevant to the positions in which facility personnel are employed (WAC 173-303-
330(1)(a)). 

4. Section 3.·3, Page 2, Paragraph 1, Sentence 2: Please see comment 3. 
5. Section 3.3-3.4, Page 2: The training department manager and training specialist positions 

are not listed in the TWRS-P Facility Position Titles and Required Training Matrix, or in Table 1. 
These positions are related to dangerous waste management at the facility through 
responsibilities for the development, administration, and implementation of the dangerous 
waste training and development program (WAC 173-303-330(2)(a)). Please revise the TWRS-P 
Facility Position Titles and Reouired Traininq Matrix and Table 1 to include these positions. 

6. Section 3.5, Page 3: Please specify in this section which positions from the TWRS-P Facility 
Position Titles and Required Training Matrix and Table 1 are considered functional managers 
and line managers. 

7. Table 1 & Section 4.3, General: It would be easier to maintain consistency, and less 
confusing, if Table 1 and Section 4.3, which together should meet the requirements in WAC 
173-303-330(2)(a), were combined into one chart. Please see comments 8 thru 11. 

8. Table 1, Page 5: The "Engineer" position title is missing from the "TWRS-P Facility Position 
Titles" column in Table 1, first row. Please update Table 1 to include "Engineer" (see Section 
4.3.1.1). 

9. Table 1, Page 5: The "Crafts personnel" position title is missing from the "TWRS-P Facility 
Position Titles" column in Table 1, second row. Please update Table 1 to include "Crafts 
personnel" (see Section 4.3.1.2). 

~--- - - -- -
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10. Table 1, Page 5: The "Environmental Engineering personnel" position title is missing from the 

"TWRS-P Facility Position Titles" column in Table 1, third row. Please update Table 1 to include 
"Environmental Enqineerinq personnel" (see Section 4.3.1.3). 

11. Section 4.3.3, Page 9: This section states personnel who will perform the responsibilities of a 
Building Emergency Director (BED) or alternate are categorized as managers. Table 1 and the 
TWRS-P Facility Position Titles and Required Training Matrix identify the BED as a separate 
facility position title. Please clarify. Also, a position description is not provided for the BED in 
Section 4.3.3. Please include the BED position description (WAC 173-303-330(1) and (2)(a)). 

12; Section 4.5, Page 12, Paragraph 1, Sentence 3: Please see comment 3. 
13. Section 4.6, Page 12, Paragraph 1, Sentence 2: Please see comment 5. 
14. Section 5, Facility Orientation Course Description: The frequency for the Facility 

Orientation course description is listed as initially and annual, as appropriate. Please describe 
when annual training would be considered appropriate. Please provide the determininq criteria. 

15. Section 5, Emergency Procedures/Off-Normal Facility Conditions Course 
Description: The frequency for the Emergency Procedures/Off-Normal Facility Conditions 
course description is listed as initially and annual, as appropriate. Please describe when annual 
training would be considered appropriate. Please provide the determining criteria. 

16. Section 5, Container Waste Management - Initial Course Description: Please specify a 
frequency for the Container Waste Management - Initial course (WAC 173-303-330(2)(b). 

17. Section 5, General: Please specifically describe in each course description how the course 
relates to dangerous waste management, including, at a minimum, regulatory requirements 
detailed in WAC i73-303-330(1)(d) as appropriate. While some course descriptions seem 
relatively complete ( e.g., Container Waste Management - Initial Waste Management 
Awareness), others require further development (e.g., Building Emergency Director, Hazardous 
Waste Shipper Certification, Radiological Control Technician (RCT) Qualification, Power Operator 
Qualification, etc.). 
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1. Page 1-2, Part A, Form 3, Section IIi.B: Please provide a complete list of operational units, 

listing the storage and/or treatment process (for tank systems only), and design capacities for each. 
For example, list each tank, its design capacity, and identify if it is for storage, treatment, or both. 
List each container storage area and its design capacity. List each miscellaneous unit and design 
capacities for each. This information could be included as part of the Part A, Form 3, but is 
necessary to validate the process design capacities provided in Section 111.B. 

2. Page 1-16, Lines 4-7: Please include a complete description of mixed and dangerous wastes 
expected to be stored in the container storage areas. Please remove the wording in line 5, "but is 
not limited to." 

3. Page 1-16, Lines 11-15: Please see comment 1. 
4. Page 1-16, Lines 17-24: Please include the complete description of storage items for containment 

building storage as detailed in chapter 4, section 4.5., page 4-141, lines 15-19 of this dra~ permit 
application. 

5. Page 1-16, Lines 26-38: If the blending steps occurring at the TWRS-P Facility are being used for 
the removal of specific components, they are also considered a form of physical treatment and 
should be included in the T0l description (see WAC 173-303-380 Table 2 - Handling Codes for 
Treatment, Storage, and Disposal Methods). 
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1. General: The facility description and general provisions chapter is an important introduction to the 

permit application both for the uninitiated, as well as for the informed reader looking for specific 
information. As discussed in the DWPA Requirements Publication # 95-402, B-1a(2), both narrative 
and detailed flow diagram descriptions of the dangerous waste management operations and 
processes generating dangerous waste are needed. This includes providing an integrated 
representation of where dangerous waste is generated at the facility, how waste is tracked, where 
the waste goes as it is treated and/or stored, and which equipment and structures are used to treat 
and/or store different categories of waste. While the basic framework for this information is 
currently provided in Chapter 2, the level of detail is inadequate. The chapter contains numerous 
references to other chapters in the permit application for the required information, and while 
referencing from Chapter 2 to other areas of the permit application for detailed information is 
acceptable, general information and summaries must be provided. The following general and 
specific comments address this issue. 

2. General: Please specifically identify the dangerous waste management facilities which will be (and 
will potentially be) receiving vitrified immobilized waste, intermediate waste, and secondary waste 
generated during operations at the TWRS-P Facility. For example, identify which streams will be 
going to the Effluent Treatment Facility, the Canister Storage Building, the Grout Storage Facility, 
etc. (DWPA Requirements Publication# 95-402, B-1a(2)) 

3. General: Please specifically identify each dangerous waste treatment, storage, and disposal unit 
that is planned for the TWRS-P Facility by unit name, type of unit ( e.g.,, tank, container), and unit 
location. It would help to place this information in a table. Please include the types of dangerous 
waste you plan to treat, store, or dispose in each unit. Please also include the same information for 
anv Planned danqerous waste accumulation areas. 

4. General: The production, treatment, and waste management operations/processes information 
provided in Sections 2.~.1.1. through 2.1.1.2. would be easier to follow if the information in Section 
2.1.1.3. (the basic framework for the facility, i.e., how many process buildings there are, the type of 
operational units located in each! whether or not they have canister storage, etc.) was presented 
first. 

5. General: Please describe how waste will be tracked as it moves throughout the facility. 
6. Section 2.1.1.1, Paaes 2-4 & 2-5, Lines 43 & 1: Please specifically identify where at the TWRS-
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P Facility the IHLW and HAW will be temporarily stored. 

7. Section 2.1.1.1, Page 2-5, Lines 4-7: Please describe how and where all secondary waste 
streams are generated at the facility. The description of how and where dangerous wastes are 
qenerated should be inteqrated with the simplified block flow diaqram depicted in Fiqure 2-1. 

8. Section 2.1.1.1, Page 2-5, Lines 8-9: Please describe how the non-radioactive dangerous waste 
which will be generated through some maintenance and laboratory activities will be managed (e.g., 
through satellite accumulation, less than ninety (90) day storage, permitted storage, etc.). 

9. Section 2.1.1.1, Page 2-5, Lines 12-13: Please identify where the waste receipt tanks will be 
located (e.q., the specific process building, underqround, aboveqround). 

10. Section 2.1.1.1, Page 2-5, Lines 19-23: This paragraph is confusing. The text states in the last 
sentence, "These removed constituents will be incorporated into the HLW melter feed or will be 
transferred to an appropriate TSD unit." Figure 2-1 shows the strontium, transuranic, cesium, and 
technetium precipitates and concentrates being incorporated into the HLW feed, but not the 
sulfates. It also shows only the sulfates going to another TSD unit, and not the other constituents. 
Please clarify the text and/or Figure 2-1. In addition, please state which appropriate TSD unit the 
constituent(s) will be transferred to. 

11. Section 2.1.1.1, Page 2-5, Lines 25-29: Please identify where (i.e., what building) and how 
(i.e., tank, container) the HLW and LAW constituents removed by the pretreatment process will be 
stored. · 

12. Section 2.1.1.2.1, Page 2-6, Lines 25-26: Please identify where the feed receipt tanks will be 
located ( e.g., .the specific process building, underground, aboveground). 

13. Section 2.1.1.2.1, Page 2-8, Lines 5-6: The text states "Envelope D will be delivered through a 
co-axial pipeline directly from the source tanks in the DST System Unit to a HLW feed receipt tank 
located in the process building." Please specify which process building. 

14. Section 2.1.1.2.1.1, Page 2-8, Lines 24-26: Please identify in the text which recycle streams 
will be combined with the LAW feed, and ensure this waste flow has been identified on Figure 2-1. 
Currently, the only recycle stream identified in Figure 2-1 is permeate from the HLW Ultrafiltration 
process. 

15. Section 2.1.1.2.1.1, Page 2-8, Lines 28-31: Please address addition of precipitation reagents 
during the LAW Ultrafiltration process (see Figure 2-1). Discuss how it relates to entrained solids 
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separation (if at all) and strontium/transuranic precipitates. 

16. Section 2.1.1.2.1.1, Page 2-8, Lines 35-38: Please indicate where and how the concentrated 
cesium/technetium concentrates will be stored prior to blending with the strontium/transuranic 
precipitates. Please indicate in the text that sulfate removal is separate from and occurs after 
cesium/technetium removal as shown in Figure 2-1. Indicate the storage/disposal path for the 
removed sulfate, specifying the receiving TSD unit. 

17. Section 2.1.1.2.1.1, Page 2-8, Lines 40-42: Is the LAW vitrification feed preparation system 
discussed in the text the same as the LAW Melter Feed Evaporator depicted in Figure 2-1? Please 
clarify. In addition, please specify the TSD unit that will be receiving the condensate from the 
evaporator. 

18. Section 2.1.1.2.1.2, Page 2-9, Lines 3-4: Please identify what the concentrated solids will be 
washed with (e.g., water, weak acid solution, etc.). Give examples of the soluble components 
expected. 

19. Section 2.1.1.2.1.2, Page 2-9, Lines 5-6: If the ultrafilter permeate is considered a "recycle" 
waste stream, please identify it as such. 

20. Section 2.1.1.2.1.2, Page 2-9, Lines 6-7: Please indicate where the sludge storage vessels are 
located, and identify how and where the solids concentrate from the ultrafilter is combined with the 
cesium/technetium precipitates and strontium/transuranic concentrates. 

21. Section 2.1.1.2.1.3, Page 2-9, Lines 14-15: Please discuss the disposal/recycle path for the 
entrained droplets and particulates removed by the high efficiency mist eliminators. In addition, 
please identify this oath on Fiqure 2-1. 

22. Section 2.1.1.2.1.3, Page 2-9, Lines 16-17: Please state where in the LAW pretreat.ment 
system the excess scrubber solution is .transferred, and identify this recycle path on Figure 2-1. 

23. Section 2.1.1.2.2.1, Page 2-10, Lines 9-10: The text states, "The solids and nonvolatile 
components entrained in the offgas will be captured in the quencher unit and scrubber, and will be 
recycled back into the process." Please indicate the path for this recycle process on Figure 2-1. In 
addition, Figure 2-1 contains a "Film Cooler" step prior to the "Scrubber/Quench" step. Please 
discuss the film cooler function in the text. 

24. Section 2.1.1.2.2.1, Page 2-10, Lines 13-14: Please identify where the IL.AW will be stored 
prior to transfer. Also please identify the potential permanent storage options. 
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25. Section 2.1.1.2.2.2, Page 2-10, Line 28: The text identifies a quencher as part of the LAW 

primary offgas treatment system, while Figure 2-1 identifies the unit as a scrubber/quench. Please 
clarify. 

26. Section 2.1.1.2.2.2, Page 2-10, Lines 33-36: The last stage HEPA filter (as depicted in Figure 
2-1) is not included in the list for the LAW secondary offgas treatment system. However, the last 
stage HEPA (also depicted in Figure 2-1) is included in the list for the HLW secondary offgas 
treatment system. Please explain. 

27. Section 2.1.1.2.2.2, Page 2-10, Lines 38-43: Please identify source tie-in's to the LAW 
vitrification vessel ventilation system on Figure 2-1. 

28. Section 2.1.1.2.2.2, Page 2-11, Line 4: The text states the LAW melter has a standby offgas 
system consisting of air eductors and mechanical flap, and high efficiency metal filters (HEMF). 
Figure 2-1 shows the LAW standby offgas sy~tem consisting of a quench and a HEMF. Please 
clarify. 

29. Section 2.1.1.2.3.1, Page 2-11, Lines 34-36: Please show the recycling relationship for the 
solids and nonvolatile components entrained in the HLW offgas treatment system on Figure 2-1. 

30. Section 2.1.1.2.3.1, Page 2-11, Line 39: Please identify where the IHLW canister/containers will 
be stored until transfer. Also, please identify the potential permanent storaqe options. 

31. Section 2.1.1.2.3.2, Page 2-12, Line 4: Please further identify "activity level" as radionuclide 
activity l~vel. 

32. Section 2.1.1.2.3.2, Page 2-12, Lines 27-32: Please see comment 27. 
33. Section 2.1.1.2.3.2, Page 2-12, Line 36: Please see comment 28. 
34. Section 2.1.1.5, Page 2-23, Lines 3-7: Please list the other environmental permits that apply to 

the TWRS:-P Facility here, and refer the reader to Chapter 13 of your permit application for more 
information. 

35. Appendix 2A: Please identify the following on the topographic map as applicable: (1) intermittent 
streams, (2) loading and unloading areas, (3) run-off control systems, (4) storm, sanitary, and 
process sewerage systems, and (5) barriers for drainage or flood control (WAC 173-303-
806( 4)(a )(xviii)). 
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1. General, Process Flow Diagrams: Mass balance values (Kg/hr, etc.) are not provided in the legend 

of the PFDs. Please indicate when this information will be available and how and when it will be 
provided to Ecoloqy. -

2. Section 4.1, Page 4-1, Line 34: Please provide specific information regarding which waste streams 
· are qoing to which permitted off-site/on-site facilities. 

3. Section 4.1.1, Page 4-2, Line 33: If resolubilization is" notoccurring within the 1WRS-P Facility, 
please indicate which facility is handling this process. 

4. Section 4.1.1.1, Page 4-6, Line 5: As per WAC-173-303~640(3), please provide specific information 
on the underground transfer line ( e.g., construction material, dimensions, leak detection type, 
pressure control devices corrosion assessment, integrity assessment, and final piping and 
instrumentation diagrams [P&Ids]). Although the process flow diagram (PFD) is referenced, Ecology 
understands that most of the necessary information is being developed and is currently not available. 
Once this information is available, section 4.1.1.1 will need to be revised to reference the appropriate 
areas of the permit application so the reader knows precisely where the information exists. 

5. Section 4.1.1.1, Page 4-6, Lines 19-21: Please provide details on safety and interlock features. 
6. Section 4.1.1.2, Page 4-6, Line 35: The phrase, "a· double-contained" should read, "double-

contained pipinq." 
7. Section 4.1.1.2, Page 4-6, Line 38: What determin·es which of the vessels initially receives 

Envelope D waste? Does use of one vessel over another change the treatment process? Please clarify 
waste stream routing and mass-balance here and generally. · 

8. Section 4.1.2, Page 4-7, Line 28: What is the estimated "ramp-up" period? 
9. Section 4.1.2.1, Page 4-7, Line 34: Please see comment 2. 
10. Section 4.1.2.1.1, Page 4-8, Line 6: The word ''batch" does not appear to have a specific volume 

associated with it. Please clarify. . '. 

11. Section 4.1.2.1.1, Page 4-8, Line 10: What instrumentation is being proposed (if any) to 
determine loss of integrity within a heat exchanger? Leakage from a pipe within a heat exchanger 
could cause cross-contamination and/or loss of efficiency of the heat exchanger itself. Please provide 
this information, if the information is in another section of the permit application, please cross-
reference. 

12. Section 4.1.2.1.1, Page 4-8, Line 18: The corresponding PFD identification number is not supplied. 
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Please provide this number. 

13. Section 4.1.2.1.1, Page 4-8, Line 25: Please specifically identify the potential scenarios, including 
what stream and where in the process it is sent back to, that would require sending a waste stream 
back through a particular part of the treatment process. It would be helpful to provide this 
information in a chart or table matrix. 

14. Section 4.1.2.1.1, Page 4-10, Line 20: Please specify the amount of stainless steel lining being 
proposed for process cell construction ( e.g., how much of the cell will be lined, how thick will the lining 
be etc.). 

15. Section 4.1.2.1.2, Page 4-10, Line 32: See comment 2. 
16. Section 4.1.2.1.2.4, Page 4-14, Lines 4-5: Ultrafiltration system DSFs are preliminary, final design 

documentation is required. 
17. Section 4.1.2.1.3, Page 4-14, Line 30: See comment 2. 
18. Section 4.1.2.1.3.1, Page 4-15, Lines 25-26: How is the rinsate that will be generated from these 

activities being managed? Please clarify. If this information is included in another section of the 
permit application, please cross-reference. 

19. Section 4.1.2.1.3.1, Page 4-16, Line 1: What does "out of specification" mean? Does this typically 
refer to a waste envelope (A, B, C, or D) that has changed from its original specification (i.e., shift in 
pH, unexpected contamination, etc.) or somethinq else? Please clarify. 

20. Section 4.1.2.1.3.1, Page 4-16, Lines 17-20: The description regarding caustic rinse is ambiguous 
( e.g., what triggers drainage to the column versus drainage to the rinse collection tank?). Please 
clarify. 

21. Section 4.1.2.1.3.2, Page 4-23, Line 41: What conditions would constitute bypassing the 
evaporator? Please clarify. 

22. Section 4.1.2.1.3.2, Page 4-25, Line 4: Technetium ion-exchange system DSFs are preliminary, 
final desiqn documentation is required. 

23. Section 4.1.2.3, Page 4-32, Lines 26-38: What constituents are in the pretreatment vessel 
ventilation system venti_lation and exhaust streams? What constituents are removed and what are 
removal efficiencies? This comment applies to chapter 4 in its entirety because no system mass 
balance is supplied. Without a mass balance, it is not possible to determine what is contained in the 
final products, offgas discharges, and secondary waste streams. Final design and operating 
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documentation is required. 

24. Section 4.1.5.3, Page 4-48, Line 16: As commented on before, a system mass balance needs to be 
provided to describe the LAW offqas components before and after treatment. · 

25. Section 4.1.5.3, Page 4-48, Line 33: The LAW standby offgas treatment system must prevent 
unpermitted releases to the environment, as well as protecting melter inteqritv. 

26. Section 4.1.5.3.2, Page 4-54, Lines 8-40: The standby LAW offgas treatment system must meet 
applicable air regulations. A mass balance is needed. What is the probability of the system being 
used; duration and quantity of constituents released? 

27. Section 4.1.6.1.4, Page 4-61, Lines 1-9: The HLW melter feed system DFSs including overflow 
prevention is preliminary, final desiqn documentation is required. 

28. Section 4.1.6.2.2, Page 4-64, Lines 16-37: Please provide detail on final safety and interlock 
features. 

29. Section 4.1.6.3, Page 4-65, Lines 2-7: Mass balance is ·.needed to identify offgas flow rates and 
composition. 

30. Section 4.1.6.3, Page 4-65, Lines 13-14: At what pressure will the standby offgas system be 
activated? How often is this expected to happen?·· What is the duration and what constituents will be 
released? 

31. Section 4.1.6.3, Page 4-65, Line 22: Mass balance is needed to identify offgas flow rates and 
composition. 

32. Section 4.1.6.3.1.2, Page 4-68, Line 9: The text states that scrubbing liquid will remove NOX, 
SOX, etc .. What are the anticipated removal efficienci~s (%) and will they be adequate to meet air 
emission requlations? 

33. Section 4.1.6.3.1.4, Page 4~69, Line 31: Please provide a better description of how seal pots 
operate. 

34. Section 4.1.6.3.2, Page 4-71, Lines 2-36: The 'HLW standby offgas system must meet applicable 
air requlations. 

. . 
35. Section 4.1.6.3.5, Page 4-74, Lines 31-33: Please provide detail on final safety and interlock 

features. 
36. Section .4.1.6.3.5, Page 4-74, Line 31: The IHLW canister decontamination system design is 

preliminary. Final design documentation is required. 
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37. Section 4.1.7, Page 4-75, Line 7-9: What TSD units are the intermediate products, entrained 

solids, and sulfate being sent to? 
38. Section 4.1.8, Page 4-75, Line 11-37: Cascade ventilation system DSFs are preliminary, final 

design documentation is required. 
39. Section 4.1.9, Pages 4-75 & 4-76, Lines 39-45 & 1-40: TWRS-P Facility control philosophy 

describes design intent; final design documentation is required. 
40. Section 4.1.9.2, Page 4-77, Lines 25-27: Please provide detail on when human decisions are 

required. Include a description of operations requirinq human decisions. 
41. Section 4.2.1, Page 4-87, Lines 12-13: Please provide details on final container volume, shape, 

. dimensions, and construction material. 
42. Section 4.2.2, Page 4-88, Lines 16-17: Please include details on ILAW/IHLW waste matrix 

stability, or reference the appropriate documentation. Leakaqe is a concern until proven otherwise. 
43. Section 4.2.2.1, Page 4-88, Line 21: Please provide details on requested exemption from 30-inch 

aisle space. See Chapter 6, comment 54. 
44. Section 4.2.2.1, Page 4-88, Lines 30-36: Please provide details on the ILAW/IHLW waste matrix 

which determined there is no potential to breach/degrade the canisters. 
45. Section 4.2.5, Page 4-89, Line 40: As indicated by the text in the various sub-sections, much of 

the system design detail is forthcoming. Pursuant to WAC-173-303-806, please place emphasis on 
providing information that will demonstrate that each system· is· capable of collecting and holding spills 
and leaks. Note that design and profile drawings, including secondary containment, are required for 
all container staqinq and storage areas. 

46. Section 4.2.5, Page 4-90, Lines 10-13: Please provic;Je additional details on location of 
miscellaneous waste storage areas. · .,. · .. 

47. Section 4.2.5.1.1, Page 4-91, Lines 4-8: Please see comment 42. 
48. Section 4.2.5.1.1, Page 4-91, Lines 12-16: Pleas·e· see·coniment 42. 
49. Section 4.2.5.1.2, Page 4-91, Lines 30-31: Please provide PE certification of integrity. 
SO. Section 4.2.5.1.3.1, Page 4-96, Line 22: Please provide detailed information upon completion of 

engjneering and process optimization. 
51. Section 4.2.5.1.3.2, Page 4-96, Line 26: Please discuss the timing for waste cooling (i.e., how 

long does it take for the waste to qo from liquid to solid form?). Also, please see comment 42. 

Closed on 
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52. Section 4.2.5.1.3.2, Page 4-96, Line 36: Please provide optimized capacity. 
53. Section 4.2.5.1.3.3, Page 4-96, Line 39: Please discuss the timing for waste cooling (i.e., how 

long does it take for the waste to go from liquid to solid form?). Also, please see comment 42. 
54. Section 4.2.5.1.3.3, Page 4-97, Line 9: Please provide optimized capacity. 
55. Section 4.3.1, Page 4-100, Line 3-4: Please provide final tank information. 
56. Section 4.3.1.1, Page 4-101; Lines 24-26: Please provide final desiqn information. 
57. Section 4.3.1.1.1.2, Page 4-102, Line 28-30: Second paragraph, last sentence indicates that 

there is a material selection study that will be completed at some point prior to completion of final tank 
system design. Please indicate when this study will be completed and when and how it will be provided 
to Ecology for review. 

58. Section 4.3.1.1.3, Page 4-103, Lines 24-27: Pleas~ provide complete table and final tank 
information. 

59. Section 4.3.1.1.3, Page 4-103, Lines 29-32: Please provide complete table and final tank 
information. 

60. Section 4.3.1.2, Page 4-103, Line 34: WAC-173-303--640 (3)(a) requires that a written assessment 
which-has been reviewed and certified by an independent,. qualified, registered professional be 
submitted with the Part B information. 

61. Section 4.3.1.3, Page 4-120, Lines 8-10: Please provide,.written a~sessment and final tank 
information. 

62. Section 4.3.1.3, Page 4-120, Lines 25-26: Please provide detailed plan for installing and 
inspectinq tanks. 

63. Section 4.3.2.1.1, Page 4-123, Lines 9-12: Please provide more detail on secondary containment 
design for cells. 

64. Section 4.3.2.1.2, Page 4-123, Lines 24-27: Please provide more details on secondary 
containment desiqn for caves. 

65. Section 4.3.2.2, Page 4-127, Line 30: This paragraph implies use of the "clean debris surface," 
treatment standard for hazardous debris. Please see comments on chapter 11 (closure plan) for 
concerns about use of the "clean debris surface" treatment standard. 

66. Section 4.3.4, Page 4-129, Lines 23-25: Please provide d_etail on appropriate controls when 
desiqned. . 
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67. Section 4.3.7, Page 4-131, Line 23-26: Please include the applicable regulatory citing(s) for 

manaqement of ignitable, reactive, and incompatible (IRI) waste (e.g., WAC 173-303-640(9)). 
68. Section 4.3.7, Page 4-131, Lines 26-27: Please describe the additional waste characterization 

studies to be performed to verify waste is not ignitable or reactive. If this information is located in 
another part of the permit application, please reference. If this information is yet to be included, 
please identify when and how. 

69. Section 4.4.2.1, Page 4-136, Line 2: Please provide details of the water jacket (e.g., where does 
the water come from and where does it go?). 

70. Section 4.4.2.2, Page 4-136, Lines 39-40: Please provide details of the water cooling panels (e.g., 
where does the water come from and where does it qo?). 

71. Appendices: Please finish the appendices. 

,.,_ • : . 
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1. Section 6.1.1.3, Page 6-2, Line 25: Consistent with DOE/RL-91-28, Page 6-2, line 1, this 

sentence should read, "Signs are, or will be, posted at area boundaries within the Hanford Site ... ". 
2. Section 6.1.1.3, Page 6-2, Lines 29-38: Please post only buildings which are active portions of 

the facility (e.g., the administration building would likely be considered an inactive portion of your 
facility, and would not require posting). See definitions in WAC 173-303-040 for active portion vs. 
inactive portion of a facility. 

3. Section 6.2.1, Page 6-3, Lines 7-22: Please clarify whether or not the inspection schedule is 
separate, or part of, the inspection plan. Please also indicate when you plan to finish and provide 
specific inspection procedures. If you plan to provide the procedures after issuance of the permit, 
please indicate how they will be incorporated into the permit. 

4. ' Section 6.2.1, Page 6-3, Lines 21-22: Please state inspection records will be stored and 
maintained at the administration building for at least five (5) years in the TWRS-P Facility 
operating record from the date of inspection (WAC 173-303-320(2)(d) and the Dangerous 
Waste Portion of the Resource Conservation and Recovery Act Permit for the Treatment, Storage, 
and Disposal of Dangerous Waste at the Hanford Facility, Conditions I.E.10. and 11.1.1). 

5. Section 6.2.1.1, Page 6-3, Lines 25-31: Aboveground portions of your tank system are 
required to be inspected once each operating day to detect corrosion or releases of waste (WAC 
173-303-640(6)(b)(i). Ecology understands that the higher radiation levels in the pretreatment 
building cells wili make daily CCTV monitoring difficult, if not impossible. However, a deviation 
from the regulatory requirement will require a technical justification and subsequent negotiation 
with Ecoloqy to establish a suitable monitorinq frequency. 

6. Section 6.2.1.1, Page 6-3, Lines 38-40: Please identify the actions you will take during the 
thorough investigation, when the investigation will occur ( e.g., immediately, later), and who is 
responsible for the investigation. 

7. Section 6.2.1.1, Page 6-4, Line 1-2: WAC 173-303-360(2) addresses implementation of the 
contingency plan during any imminent or actual emergency situations that could threaten human 
health or the environment from dangerous waste. This includes releases, fires, or explosions that 
could harm a worker within the lWRS-P Facility. Please revise this sentence to read " ... or 
dangerous waste constituents to air, soil, surface water, ground water, or as a result of the 
release, fire, or explosion threatens human health." 
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8. Section 6.2.1.1, Page 6-4, Line 5: Please remove the word "immediately" from this sentence, 

and refer the reader to Chapter 7, Section 4 of the permit application for details on contingency 
plan implementation. During an imminent or actual emergency, the emergency coordinator is 
required to assess possible hazards to human health and the environment including direct, 
indirect, immediate, and long-term effects that may result from the release, fire, or explosion 
(WAC 173-303-360(2)(a-d)). Please also address apparent inconsistencies between this sentence, 
which indicates that the contingency plan will only be implemented for certain types of releases of 
dangerous wastes or dangerous constituents, and the preceding sentences which seem to indicate 
that the contingency plan will be implemented whenever there is a sudden or non-sudden release 
of dangerous waste or dangerous constituents. Is the difference that releases within the lWRS-P 
Facility boundary will be addressed differently from releases that extend beyond the lWRS-P 
Facility boundary? Please clarify. 

9. Section 6.2.1.1, Page 6-4, Lines 11-12: Please indicate the criteria the BED will use to 
determine that a threat to human health or the environment is present. If this information occurs 
in another part of the permit application, please cross-reference. Please also see comment 8, 
above. 

10. Tables 6-1 thru 6-8, Generally: Because you propose numerous methods for conducting 
required inspections (e.g., CCTV, visual, monitoring device), it would be helpful to note in these 
tables which inspections will be carried out with which methods. If you plan to use a combination 
of methods for any given inspection, please indicate the criteria you plan to use to choose 
between methods on any oiven day. 

11. Section 6.2.1.1, Page 6-4, Table 6-1: Please include an inspection to ensure doors which act 
as a barrier to control the paths of ingress and egress to the facility are locked and secured (see 
paqe 6-2, lines 9-20) (WAC 173-303-320(2)). 

12. Section 6.2.1.1, Page 6-5, Table 6-1: Please identify frequency of inspection for back-up 
emergency power (table indicates frequency to be determined by safety analysis) (WAC 173-303-
320(2)(c)). 

13. Section 6.2.1.1, Page 6-5, Table 6-1: Under the "Container Storage Areas" inspection 
description, please modify the first description from, " ... verify labels and warning signs ... " to 
" ... verify maior risk labels and warning signs ... " (WAC 173-303-630(3)). 
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14. Section 6.2.2.1, Page 6-6, Table 6-5: Please add the following inspection to Table 6-5: Item -

Area immediately surrounding the containment building, Inspection Description - Check for signs 
of releases of waste, Frequency - 7 days (WAC 173-303-695, incorporated by reference 40 CFR 
Part 264, Subpart DD). If you feel the required inspection is unnecessary, please request a waiver 
from the regulatory requirement, and provide the technical justification demonstrating waste 
releases to the area surroundinq the containment buildinq will not occur. 

15. Section 6.2.1.1, Tables 6-6 thru 6-8: The items or groups of items to be inspected as 
described in Tables 6-6 thru 6.8 are not inclusive, nor identified specifically as required (WAC 173-
303-320(2)(c)). Although the current design level is minimal, the existing PFDs provide enough 
information to develop the framework for an acceptable inspection plan/schedule. Please see the 
LAW Feed Evaporator example at the end of chapter 6 comments. 

16. Section 6.2.1.1, Table 6-6: In reference to the cathodic protection system, all sources of 
impressed current must be inspected and/or tested, as appropriate, at least bimonthly (i.e., every 
other month). Please include the required inspections in the appropriate inspection schedule 
(WAC 173-303-640(6)(c)(ii)). 

17. Section 6.2.1.1, Tables 6-6 thru 6-7, Note at end of tables: While it's true certain 
inspections are only required to be performed each operating day, other required inspections are 
not dependant upon facility operation. For example, the cathodic protection system is required to 
be inspected annually regardless of the number of days the plant was or was not in operation. 
Please qualify the note (WAC 173-303-640(6)(c)(i)). 

18. Section 6.2.1.1, Table.s 6-6 thru 6-7, * at end of tables: In addition to considering 
manufacturers specifications, the frequency of inspection should be based on the rate of possible ~ 
deterioration of equipment, and the probability of an environmental or human health incident 
(WAC 173-303-320(2)(c)). Choosing a default frequency of three hundred and sixty-five (365) 
days when manufacturer's specifications are not available will require a demonstration that the 
chosen frequency is adequate for the particular item(s). 

19. Section 6.2.1.1, Table 6-8: Please include all applicable monitoring and maintenance 
requirements for tank systems, miscellaneous units, and containers as required in 40 CFR 264, 
Subpart AA incorporated by reference through WAC 173-303-690 and 40 CFR 264, Subpart CC. 

20. Section 6.2.1.3, Pages 6-9 & 6-10; Lines 22-43 & 1-5: Please clarify if you plan to have 
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permanent CCTV cameras installed in the IHLW and ILAW storage areas, if you plan to have 
permanent ports installed for temporary CCTV observation, or if you don't plan to have either of 
these options. In addition, the following are perceived inconsistencies in the text. As stated in 
Section 6.2.1.1., page 6-3, lines 25-31, remote CCTV cameras will be permanently installed in the 
vitrification and storage areas. Does this include the IHLW and ILAW storage areas? Please 
clarify. Section 6.2.1.3., page 6-10, lines 4-5 state inspection using CCTV would subject the 
inspector to significant radiation dose. I thought the idea of having remote inspection is to 
reduce/eliminate radiation exposure to the inspector. Please clarify. Also, Section 6.2.4.1., page 
6-12, lines 12-21 discuss the use of remote CCTV container storage inspections in areas of high 
radioactivity, with inspection of the ILAW and IHLW containers occurring only prior to being put in 
storage. Please identify where these preliminary storage inspections are going to occur. Although 
Ecology doesn't perceive any problems in granting a waiver from the WAC 173-303-630(6) 
container storage area weekly inspection requirement, more information on the stability of the 
final waste form is necessarv. This information may be referenced in the text. 

21. Section 6.2.2, Page 6-10, Lines 22-28: Please state in the text that the printed name and 
handwritten signature of the inspector will be in the inspection log as required by WAC 173-303-
320(2)(d). Please also indicate when you plan to develop the inspection log. If it will be 
developed after permitting, please indicate how and when it will be incorporated into the permit. 

22. Section 6.2.3, Page 6-11, Line 3: Please indicate the criteria inspectors will use to determine 
which hazards are "imminent" and which are not. Please indicate the response to hazards that are 
not imminent. 

23. Section 6.2.3, Page 6-11, Lines 18-19: Please identify the types of actions that might be 
considered "appropriate" for various types of alarms. 

24. Section 6.2.3, Page 6-11, Lines 24-25: Please identlfy the criteria which you plan to use to 
determine if a leak constitutes an emergency or requires an area evacuation. If this information 
occurs in another part of the permit application, please cross-reference. Please also indicate who 
is responsible for making this decision and when it will occur. 

25. Section 6.2.4.1, Page 6-12, Llne 24: Please identify the types of remediation that are 
considered "proper" for problems identified with container condition, etc. Please also indicate who 
is responsible for identifvinq the specific remedial activities that are proper in anv qiven situation 
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and who is responsible for carrying out the remediation. 

26. Section 6.2.4.1, Page 6-12, Lines 12-14: Please indicate how inspections will be performed in 
areas of low or no radioactivity. Please also see comment 10. 

27. Section 6.2.4.1, Page 6-12, Line 31: Please see comment 8. 
28. Section 6.2.4.2, Page 6-12, Lines 25-27: The text states "Leaked material, and all other 

material (e.g., absorbents) will be removed from secondary containment in a timely manner as 
necessary to prevent overflow." Please identify what is considered "in a timely manner" and "as 
necessary to prevent overflow". Also, please discuss the additional design requirements for the 
container storage area in WAC 173-303-630(7)(a-c). For example identify if secondary 
containment will be sloped to drain and remove liquids resulting from releases, or if the secondary 
containment area will not be sloped, but the containers will be elevated. 

29. Section 6.2.4.2, Page 6-12, Lines 39-43: Please see comment 10. 
30. Section 6.2.4.2.1.2, Page 6-13, Lines 15-36: Please see comment 5. 
31. Section 6.2.4.2.1.2, Page 6-13, Lines 17-20 and Lines 34-36: Please see comment 10. 
32. Section 6.2.4.2.1.2, Page 6-13, Lines 30-32: Please describe the routine monitoring and 

diagnostic tests that will occur. 
33. Section 6.2.4.2.1.3, Page 6-14, Lines 1-2: Please include the appropriate cathodic protect.ion 

information and inspections for waste transfer piping located underground/outdoors. Please see 
comments 13 and 14. 

34. Section 6.2.4.2.2; Page 6-14, Lines 12-13: Please indicate who is responsible for taking these 
actions. 

35. Section 6.2.4.2.2, Page 6-14, Line 19 -20: Please indicate under what conditions it would not 
be necessary to remove remaininq liquid within twenty-four (24) hours. 

36. Section 6.2.4.2.3.1, Page 6-15, Lines 15-19: Please see comment 18. 
37. Section 6.2.4.2.3.2, Page 6-15, Lines 28-29: Please indicate who is responsible for these 

actions. 
38. Section 6.2.4.2.3.2, Page 6-15, Lines 34-35: The text states, "If the evaluation determines it 

to be necessary, all waste feeds will be discontinued to miscellaneous units that are determined to 
be experiencing a release." Please specifically identify when .it would not be necessary to 
shutdown all waste feeds to a melter that has been determined to be experiencinq a release. 



BNFL-5193-RCRA-01, Rev. C 
Chapter 6 - Procedures to Prevent Hazards 

# Comment Closed on 
Also, please identify how long the melter would be allowed to continue operating in this condition, 
and provide a iustification for this course of action. 

39. Section 6.2.4.2.3.2, Page 6-16, Lines 1-3: Please identify the criteria you plan to use to 
determine whether materials will be transferred to a treatment, storage, or disposal facility for 
treatment or storage instead of returned to the melt process. In the case of treatment, storage, 
or disposal, please identify the treatment, storage, or disposal facility you plan to use. 

40. Section 6.2.4.2.3.2, Page 6-16, Lines 5-9: In reference to comment 38, please clarify what is 
meant by a "severe malfunction condition" which would render the miscellaneous melter unit 
"unfit for use." Please also describe the types of packaging that would be considered 
"appropriate" for a melter. 

41. Section 6.2.4.2.3.2, Page 6-16, Lines 13-15: Secondary containment for the miscellaneous 
unit process cells should be designed to contain 110% spillage from the largest operating unit 
within the process cell. This might be a tank, or it might be the melter itself. Please replace 
"largest tank" with "largest operating unit." 

42. Section 6.2.4.2.4, Page 6-16, Lines 22-25: Please see comments 10 and 14. 
43. Section 6.2.4.3, Pages 6-16 & 6-17, Lines 35-42 and Figure 6-2: Please identify the worker 

category and worker category training requirements as listed in Appendix BA which will 
demonstrate personnel conducting yearly inspections of ignitable or reactive waste storage areas 
are familiar with the Uniform Fire Code. 

44. Section 6.2.4.4, Page 6-17, Lines 9-11: Please indicate when you expect to know if the 
requirements of 40 CFR, 264 Subpart BB apply to the lWRS-P Facilitv. 

45. Section 6.2.4.4.1, Page 6-17, Lines 20-24: The text states that process vents associated with 
tank systems will be closed-vent systems under negative pressure. Does this also include process 
vents associated with the miscellaneous units? Please clarify. 

46. Section 6.2.4.4.1, Page 6-17, Lines 25-26: Air monitoring requirements associated with RCRA 
Subpart AA, BB, and CC are captured in the dangerous waste permit application, in the inspection 
plan/schedule section, and may or may not be part of other required facility air permits. Please 
revise the sentence, "Gases will be monitored prior to discharge in accordance with applicable air 
permits." to reflect these emissions will be monitored in accordance with the dangerous waste 
permit application requirements (WAC 173-303-320(2)(c)). 
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47. Section 6.2.4.4.1, Page 6-17, Lines 28-32: Specific, detailed information is needed on the 

control devices to be used in conjunction with the closed-vent systems. Identification of the 
control devices to be used will inform applicable monitoring and preventative maintenance 
requirements. See 40 CFR 265.1033(a-k) as incorporated by reference through WAC 173-303-
690. Please see comment 19. 

48. Section 6.2.4.4.1, Page 6-17, Lines 32-34: Please rewrite this section, replacing the wording 
"system defects" with "detectable emissions as indicated by visual inspection, or by an instrument 
reading greater than 500 ppmv above background" ( 40 CFR 264.1033(k)(3) as incorporated by 
reference throuqh WAC 173-303-690). 

49. Section 6.2.4.4.3, Page 6-18, Lines 38-40: Please clarify whether you plan to generate 
nonradioactive dangerous waste that is regulated under 40 CFR 264, Subpart CC. If you plan to 
generate this type of waste, please demonstrate that the required inspections and monitoring will 
be conducted for containers bearing nonradioactive, dangerous wastes (40 CFR 264, Subpart CC). 

50. Section 6.3.1.3, Page 6-21, Lines 38-43: Please describe the fire suppression systems that 
will be in place for the vitrification process cells; vitrification area heating, ventilation, and air-
conditioning system/pipe chases, and supply/exhaust air tunnels; vitrification area void spaces; 
immobilized waste canister storage areas; and analytical laboratory, including how these systems 
will be maintained. If fire control systems will not be in place for these areas, please request and 
justify a waiver from the regulatory requirements. The text indicates the types of systems to be 
installed in these areas are still being evaluated, and the applicable design information will be 
provided when available. Please indicate when you believe the design wiH be available (WAC 173-
303-340). 

51. Section 6.3.1.3, Page 6-22, Lines 26-28: ·Please indicate how you plan to collect spilled water 
and decontamination solutions from eyewashes, etc.; who is responsible for this collect; when 
decisions about designation and appropriate management will occur; and who is responsible for 
making these decisions. 

52. Section 6.3.1.4, Page 6-22, Lines 31-40: Please demonstrate that the lWRS-P Facility has 
water at adequate volume and pressure to supply water hose streams, foam producing 
equipment, or spill control equipment to any area of the facility operation in an emergency. For 
example, identify what constitutes "sufficient quantities and pressures" (WAC 173-303-340(1)(d)). 
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53. Section 6.3.2, Page 6-23, Lines 2-3: Please identify the other appropriate national building 

standards that might be applied instead of the NFPA Code 101. 
54. Section 6.3.2, Page 6-23, Lines 2-20: There are two aisle space requirements for container 

storage areas. The first requirement in WAC 173-303-630(5)(c), as you know, addresses a 
minimum of thirty (30) inches separation between rows of containers, with rows no more than two 
(2) containers wide. This requirement is in place to facilitate weekly container inspection, in 
addition to allowing unobstructed movement as detailed in WAC 173-303-340(3). Again, the 
second aisle space requirement in WAC 173-303-340(3) addresses maintaining enough aisle space 
to allow the unobstructed movement of personnel, fire protection equipment, spill control 
equipment, and decontamination equipment to any area of the facility operation in an emergency. 
This section, as written, does not address waivers of both aisle space requirements. Please 
address waivers for both requirements, providing technical justification for each. A waiver from 
WAC 173-303-340(3) and WAC 173-303-630(5)(c) requires a demonstration that aisle space is not 
needed for any of the purposes described above. A waiver from WAC 173-303-630(5)(c) also 
requires a demonstration that weekly inspections are unnecessary. Please see comment 20. 

55. Section 6.4.1, Pages 6-23 & 6-24, Lines 30-43 & 2-13: Please provide descriptions of the 
required preventative procedures, structures, and/or equipment as required by WAC 173-303-
806(4)(a)(viii)(A). For example, specify the maximum time a container will remain in load/unload 
areas; cross reference to the appropriate sections in Appendix 8A which demonstrate personnel 
performing load/unload activities will be properly trained; identify the structural features of the 
load/unload areas which prevent releases to the environment; etc. 

56. Section 6.4.3, Page 6-24, Lines 37-39: Please provide a description of the procedures, 
structures, or equipment used at the facility to prevent contamination of water supplies. For 
example, in the event of raw water becoming contaminated during an emergency, explain how the 
contaminated water will be contained within the secondary containment system. 

57. Section 6.4.4.1, Page 6-25, Lines 7-34: Please discuss the potential effects of equipment 
failure at the TWRS-P Facility, with special emphasis on crucial safety and operational control 
systems that are required to run continuously during operation, and identify how these effects will 
be mitigated (WAC 173-303-806(4)(a)(viii)(D). 

58. Section 6.4.4.2, Pages 6-25-& 6-26, Lines 37-43 & 1-9: Please discuss the potential effects 
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of power failure at the TWRS-P Facility, with special emphasis on critical control systems, 
operational equipment, and support systems that require continuous power for safe operation 

. and/or shutdown of equipment and buildings, and identify how these effects will be mitigated 
(WAC 173-303-806(4)(a)(viii)(D). 

59. Section 6.4.4.2, Page 6-25, Lines 40-42: The text states "The uninterruptible power supply 
systems will be capable of supplying power for a limited time after loss of normal power until the 
standby power supply is brouqht online." Please quantify "limited time." 

60. Section 6.4.4.2, Page 6-25, Lines 42-23: Please indicate the uninterruptible power supply 
systems at the TWRS-P Facility which are not typical. 

61. Section 6.4.5, Page 6-26, Lines 12-38: Please include additional information on the actual 
procedures, structures, and equipment used at the facility to prevent undue exposure of personnel 
to dangerous waste. For example, explain how the work environment and operation will be 
evaluated to determine if employees need to wear protective clothing; identify job tasks (routine 
and non-routine) requiring the use of protective clothing and equipment; discuss how the change 
rooms and barriers are situated for contamination control; discuss how/where removed 
contaminated PPE. Please also indicate who is responsible for making decisions about the need 
for PPE and when these decisions will be made. 

62. Section 6.4, General: Please include a description of procedures, structures, or equipment used 
at the facility to prevent releases to the atmosphere. This subsection is absent from Section 6.4. 
(WAC 173-303-806(4)(a)(viii)(F). 
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Item 
LAW Feed Evaporator Liquid Level 
Feed Tanks A & B 
{Vl2001 & V12002) 

Evaporator Liquid Level 
Recirculation Vessel 
(V12003) 

Temperature 

Pressure 

Differential Pressure 

Density 

LAW Feed Evaporator Liquid Level 
Process Condensate Pot 
(V12005) 

LAW Feed Evaporator 
(Example) 

Inspection Description 
Ensure liquid level reading does not exceed X 
centimeters. 
Perform appropriate maintenance to ensure liquid 
level device is functioning properly. 
Ensure liquid level reading does not exceed X 
centimeters. 
Perform appropriate maintenance to ensure liquid 
level device is functioning properly. 
Ensure temperature reading does not exceed X 
de~ees celcius. 
Perform appropriate maintenance to ensure 
temperature monitoring device is functioning 
properlv. 
Ensure pressure reading does not exceed X psi. 
Perform appropriate maintenance to pressure 
monitoring device is functioning properly. 
Ensure differential pressure reading does not 
exceed X psi. 
Perform appropriate maintenance to ensure pressure 
monitoring device is functioning properly. 
Ensure density reading does not exceed X g/ml. 

Perform appropriate maintenance to ensure density 
monitoring device is functioning properly. 
Ensure liquid level reading does not exceed X 
centimeters. 
Perform appropriate maintenance to ensure liquid 
level device is functioning properly. 

Frequency 
Daily 

TBD 

Daily 

TBD 

Daily 

TBD 

Daily 
TBD 

Daily 

TBD 

Daily 

TBD 

Daily 

TBD 

Note: This inspection schedule is an example only, and not meant to be an accurate, inclusive representation of the LAW Feed Evaporator Process 
Flow Diagram. A complete inspection schedule will include all monitoring equipment, safety and emergency equipment, security devices, and operating 
and structural equipment that help prevent, detect, or respond to hazards to the public health or the environment (WAC 173-303-320(2)). 
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1. General: The Closure Plan is difficult to follow. so·me information is repeated several times, often 

with slight variations, while other essential information seems to be missing. Most of the sections in 
the Closure Plan would benefit from a re-write along the line of that suggested for the section on 
decontamination of soil (i.e., a rewrite that chronolqgically describes the specific activities you plan to 
carry out during closure, the decisions you plan to make, and the criteria you plan to apply to each 
decision). Please try to avoid repetition, or, if repetition is necessary, please repeat exactly to avoid 
ambiguity. 

2. General: The Closure Plan should specifically identify each dangerous waste treatment, storage, and 
disposal unit that will undergo closure, show the location of each at the facility and identify the types, 
and maximum inventory of dangerous wastes that will be treated, stored, or disposed in each unit. 
This draft application shows the locations of various units atthe facility, but does not list the units 
(except on the facility maps), and does not identify, by un!t, the types of dangerous wastes that will 
be treated, stored, or disposed or the maximum unit inventory. 

Please list each dangerous waste treatment, storage, and disposal unit; identify the dangerous wastes 
that will be treated, stored, or disposed in the unit; and identify the maximum inventory of the unit. 
It would be helpful· to provide this information in a ,chart_ that is located before the facility diagrams 
showing the locations of the units at the facility. 

3. General: In addition to the information requested in comment 2, the Closure Plan should describe 
how each unit will be closed in accordance with the closure performance standard and any applicable 
unit-specific closure requirements. It should include detailed descriptions, for each unit, of the 
anticipated methods for removing, transporting, treating, storing, and disposing of all dangerous 
wastes at closure, and the types and locations of on-Hanford and off-Hanford (if any) dangerous 
waste management units you plan to use. 

The Closure Plan should also, for each unit, include detailed descriptions of the steps needed to 
remove or decontaminate all dangerous waste residues and contaminated containment system 
components, equipment, structures, and soils during closure, including procedures for cleaning 
equipment and removing contaminated soils, methods for sampling and testing surrounding soils, and 
criteria for determining the extent of decontamination required to satisfy the closure performance · 
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standard. 

It would be helpful to include this information, by unit, in the chart suggested in comment 2. To the 
extent that units are similar (e.g., all metal tanks), you might place a cross reference in the chart to 
the section of the Closure Plan in which you narrate the steps and procedures you plan to follow for 
decontamination of all units of that type (e.g., the procedures for all metal tanks). A lot of this 
information is already in the Closure Plan, but it is not linked to specific units, so it is difficult to 
evaluate which procedures will be used for which units. 
General: Please evaluate and clarify the numerous references to dangerous waste designation. You 
should indicate how the mixtures and derived from rules will be applied in the context of WAC 173-
303-610(5); how you plan to use and document "generator knowledge" for purposes of designation; 
how, if at all, the "contained.:in" policy will be applied to contaminated environmental media and 
debris; and any other criteria that you plan to apply to determin.e if various waste streams ( e.g., 
decontamination rinsate) must be managed as a dangerous/hazardous waste. 

If you plan to take a different approach to designatio·n for various waste streams that will be 
generated during closure activities, please distinguish and justify the different approaches. If you plan 
to use the same approach to designation for all waste streams that will be generated during closure, 
please describe this approach, completely, once and cross-reference back to it as needed. 
General: Please evaluate your use of the "clean debris surface" standard. There are two primary 
issues. First, you appear to propose to use the clean debris surface standard for all decontamination 
activities. To the extent you propose to use clean debris surface standard for types of debris for 
which the standard is not normally allowed ( e.g., concrete) you must explain why the clean debris 
surface standard is appropriate measure of the performance of decontamination activities. Second, 
the relationship between use of the clean debris surface standard to evaluate the performance of 
decontamination activities and the independent requirement that you remove all waste prior to _ 
decontamination is unclear and should be clarified; · · · · 
Section 11, Page 11-1, Lines 7-8: Please include the estimated life span of the facility in this 
summary. The anticipated life span indicated later in the draft permit application is forty ( 40) years. 
Section 11, Page 11-1, Lines 8-11: Does this mean that clean closure will occur concurrent with 

Closed on 
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initial radiological decontamination or does some initial radiological decontamination occur prior to 
clean closure? Please clarify this point and, more generally; please outline the anticipated relationship 
and overlap, if any, between closure and decontamination and decommissioninq activities; 
Section 11.1, Page 11-1, Lines 38-40: If this is meant to reiterate the closure performance 
standard, it is inaccurate. If it is meant to indicate that.or:,ly a ·portion of the closure performance 
standard will be "verified," it is unacceptable. If it is meant t9 indicate that achievement of the 
standard for clean closure will be "verified," it is unclear. · · · 

The closure performance standard is established in ·WAC 17~-303-610(2)(a). When removal or 
decontamination are required (e.g., for clean closure), in addition to meeting the closure performance 
standard in WAC 173-303-610(2)(a), facility owners/operators must also comply with WAC 173-303-
610(2)(b), which specifies standards for removal and decontamination. Paraphrasing the regulations 
is ambiguous. Please do not paraphrase the regulations unless you actually intend to deviate from 
them. 
Section 11.1, Page 11-1, Lines 40-42: If these assertions are meant to commit to a specific series 
of actions during closure, please specify the actions so they may be evaluated (i.e., please specify [in 
the Closure Plan] the health and safety and best management practices that will be followed). If 
these practices are not yet know, please indicate when they will be identified and that they will be 
submitted for review, approval, and incorporation into the Closure Plan/Permit. 

Rather than making unsupported assertions in the sumrri~ry, it would be more helpful to use the 
summary section as a "roadmap" to indicate the information that is communicated in the Closure Plan 
and refer the reader/reviewer to the subsequent portion of the Closure Plan in which the substance of 
your plans are discussed. For example, "Appropriate health and safety practices will be followed 
durinq closure ... as specified in Section of the Closure Plan." 

10. Section 11.1, Page 11-2, Lines 2-8: Please indicate how you plan to differentiate between 
successful and unsuccessful decontamination and between contaminated and uncontaminated waste 
materials, so it can be evaluated. If this information is in a subsequent section of the Closure Plan, 
please cross-reference. If this information has not ·yet been identified, please indicate when it will be 
identified and that it will be submitted for review, approval, and incorporation into the Closure 

Closed on 
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Plan/Permit. 

11. Section 11.1, Page 11-2, Lines 10-14: In the examples of operating changes that might affect 
closure, please include: addition of new dangerous wastes or dangerous constituents to the wastes 
treated, stored, or disposed at the TWRS-P Facility. 

12. Section 11.1, Page 11-2, Lines 16-22: Given that you anticipate the need for modification of the 
Closure Plan prior to initiation of closure activities (e.g., to propose and obtain approval of indicator 
constituents), please indicate that a revised Closure Plan will be submitted to Ecology for review, 
modification, approval, and incorporation into the Permit with the forty-five ( 45) day closure 
notification. 

Alternatively, you may indicate how and when you plan to obtain Ecology review, modification, and 
approval of an updated Closure Plan, and_ incorporate the updated plan into the Permit, before the 
forty-five ( 45) day closure notification. - . ' 

13. Section 11.2, Generally: The closure performanc~ stan_dard of WAC 173-303-610(2)(a) has three 
(3) elements. Please indicate how closure of the TWRS:p Facility will comply with each element. This 
may be done by indicating to where in the subsequent portions of the Closure Plan one may turn to 
review the detailed steps that are planned to comply with each element of the closure performance 
standard. Some elements of the closure performance standard (i.e., subsection (iii)) seem not to be 
addressed at all.- : · · · ·-. · ,. ·. 

14. Section 11.2, Generally: Like the earlier summary/introduction in section 11.1, this section 
introduces information and terms that are not yet defined or understood and makes assertions that 
are not substantiated by detail, as indicated in specific ·comments on this section, below. This 
approach raises ambiguities and concerns because it is not clear which portion of the Closure Plan 
actually outlines the substance of what you plan to do to comply with applicable requirements. 

It would be helpful to simply use these introductory paragraphs as a "roadmap" to indicate the 
information that is communicated in the Closure Plan and refer the reader/reviewer to the subsequent 
portion of the Closure Plan in which the substance 6f your' plans are documented, as suggested in 
comment 9. 

15. Section 11.2, Page 11-2, Lines 37-38: Please indicate-the requlatorv requirements that you 
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anticipate will be appropriate for packaging contaminated materials generated during closure of the 
TWRS-P Facility so they may be evaluated. If this information is in a subsequent section of the 
Closure Plan, please cross-reference. If the regulatory requirements have not yet been identified, 
please indicate when they will be identified and when and ·how they will be submitted for review, 
approval, and incorporation into the Closure Plan/Permit. 

16. Section 11.2, Page 11-2, Lines 40-21: Please identify the health and safety procedures that will 
be used during closure to protect human health and. the environment so they may be evaluated. If 
this information is in a subsequent section of the (!osure Plan, please cross-reference. If the 
procedures have not yet been identified, please indicate when. they will be identified and how and 
when they will be submitted for review, approval, and incorporation into the Closure Plan/Permit. 

17. Section 11.2, Page 11-3, Lines 1-2: Please indicate.where in the Closure Plan one may look to 
determine, specifically, which tanks, containers, buildings·, piping, etc. at the facility will be used to 
treat, store, or dispose of dangerous waste and, therefo~e, wiJI ~e subject to closure requirements. 
Also, · please indicate if use of the term "handled" is meant to apply closure to units that will not treat 
or store dangerous waste (e.g., to an accumulation or satellite accumulation unit or a load and unload 
area) and, if so, please specifically identify the unit and show its location at the facility. 

18. Section 11.2, Page 11-3, Lines 2-4: Please identify ahd discuss the steps you plan to take to 
. collect and manage spilled or released material properly. If this information is in a subsequent section 

of the Closure Plan, please cross-reference. If thes·e steps have not yet been identified, please 
indicate when they will be identified and how and when they will be submitted for review, approval, 
and incorporation into the Closure Plan/Permit. 

19. Section 11.2, Page 11-3, Lines 10-11: Please identify the methods you plan to use to collect and 
treat decontamination residues and the specific steps you plan to take to collect and manage spilled or 
released material properly. If this information is in a subsequent section of the Closure Plan, please 
cross-reference. If these steps have not yet been identified, · please indicate when they will be 
identified and how and when they will be submitted for review~ approval, and incorporation into the 
Closure Plan/Permit. .•. .. 

20. Section 11.2, Page 11-3, Lines 11-12: Please indicate how you plan to determine when sampling 
is necessary for debris that are not decontaminated.to the clean debris surface standard. If this 
information is in a subsequent section of the Closure Plan, please cross-reference. If the procedures 
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have not yet been identified, please indicate when they will be identified and how and when they will 
be submitted for review, approval, and incorporation into the Closure Plan/Permit. 

21. Section 11.2, Page 11-3, Lines 14-16: Please indicate how you plan to determine if and when it is 
appropriate to use the Hanford Site Background Part 1, Soil Background for Non-Radioactive Analysis 
document to determine background levels within the waste process areas. If this information is in a 
subsequent section of the Closure Plan, please cross-reference. If the procedures have not yet been 
identified, please indicate when they will be identified and how and when they will be submitted for 
review, approval, and incorporation into the Closure Plan/Permit. 

22. Section 11.2, Page 11-3, Lines 18-19: Please indicate the criteria you plan to use to determine if 
decontamination is not feasible. If you have already identified some debris for which you believe 
decontamination is not feasible, please indicate. If this information is in a subsequent section of the 
Closure Plan, please cross-reference. If the criteria have not_ yet been identified, please indicate when 
they will be identified and how and when they will .be ~ubmitted for review, approval, and 
incorporation into the Closure Plan/Permit. 

23. Section 11.2, Page 11-3, Line 20: Please indicate the criteria you plan to use to determine if 
sampling of rinsate is necessary. If this information is in ·a subsequent section of the Closure Plan, 
please cross-reference. If the criteria have not yet been identified, please indicate when they will be 
identified and how and when they will be submitted for· review, approval, and incorporation into the 
Closure Plan/Permit. 

24. Section 11.2, Page 11-3, Line 22 and Lines 37-38: Please indicate the criteria you plan to use to 
determine if various components will be considered "unconta_minated." For example, components that 
have not been used to handle dangerous waste mighfhe considered "uncontaminated." Similarly, 
please indicate the criteria you plan to use to determi.ne which structures and equipment will be left in 
place for potential future operations. If this information is rn · a· subsequent section of the Closure 
Plan, please cross-reference. If the criteria have not-yet be~n identified, please indicate when they 
will be identified ~nd how and when they will be submitted for review, approval, and incorporation 
into the Closure Plan/Permit. 

25. Section 11.2.1, Pages 11-3 & 11-4, Soil Discussion, Generally: The discussion of closure for 
soil is confusing. For example, "clean closure" is not accomplished by determining that the stainless-
steel process cell liners, etc., prevented contaminants from reachinq soil, this activity actually would 
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verify or document that soil contamination is not suspected. This section should take the 
reader/reviewer chronologically through the activities and decisions you plan to use to determine if 
investigation of environmental media is necessary and,, if necessary, to carry out the investigation. 
Suggest you re-write along the following lines: 

The TWRS-P Facility has been designed to prevent any release of dangerous waste or dangerous 
constituents from the treatment and storage units. · At closure of each treatment and storage unit at 
the TWRS-P Facility, BNFL Inc. will conduct an inve·stigation of the performance of the design to 
confirm that dangerous waste and dangerous constituents have not been released from the unit. The 
investigation will include the following: [list steps of investigation chronologically]. If the investigation 
confirms that there were no releases of dangerous waste or dangerous constituents, no action will be 
required to investigate soils or other environmental media. The investigation will be considered to 
have confirmed that there were no releases of danger.Q~s wastes or dangerous constituents if [list 
criteria you plan to use]. If the investigation shows that releases or potential releases of dangerous 
waste or constituents have occurred or have likely occurred, BNFL Inc. will investigate associated soils 
and other environmental media to determine if releases have,. in fact, occurred and if removal or 
decontamination is necessary to achieve the closur~ performance standard of WAC 173-303-610(1) 
and the clean closure requirements of WAC 173-303-610(2).- The investigation will be considered to 
show that releases or potential releases of dangerous waste.or dangerous constants have or have 
likely occurred if [list criteria you plan to use]. 

If the investigation of the performance of the design shows that releases or potential releases of 
dangerous waste or dangerous constituents have or have likely occurred, BNFL Inc. will determine 
which environmental media should be investigated and investigate the media. The need to investigate 
ground water and air will be evaluated considering [list criteria you will consider to determine if 
investigation of ground water or air are needed]. If ground water or air need investigation, the details 
of the investigation, the criteria which will be used to determine if removal or decontamination are 
needed, and the criteria which will be used to determine-when, if needed, removal and 
decontamination are complete, will be incorporated into the unit-specific Closure Plan through an 
amendment to the plan. In all cases, if the investiqation of the performance of the desiqn shows that 
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releases or potential releases of dangerous waste or dangerous constituents have or have likely 
occurred, [is this the commitment you are making? That is how it appears from this draft.] soil will be 
investigated. Soil investigations will include the following: [list steps of investigation chronologically] 
BNFL Inc .. will remove or decontaminate contaminated soil if the soil investigation shows [list criteria 
you will use to determine if removal or decontamination is necessary] Removal and decontamination 
will be complete when [list criteria you plan to use/. 

26. Section 11.2.2, Page 11-4, Lines 39-40: Please indicate the criteria you plan to use to determine 
when the "clean debris surface" standard cannot be used. 

27. Section 11.2.2, Page 11-4, Lines 40-41: Please indicate the criteria you plan to use to determine 
when and what types of sampling are "necessary" for decontamination rinsate. If this information is 
in a subsequent section of the Closure Plan, please cross-reference. 

28. Section 11.2.2, Page 11-5, Lines 31-34: Use of water washing and spraying to meet the clean 
debris surface standard for concrete is not adequately justified. The hypothesis in the rule 
establishing alternative land disposal restriction treatn:,ent sta.nda'.ds for hazardous debris and in 
Ecology's Clean Closure Guidance is that water washing and spraying technologies evaluated using a 
clean debris surface standard are not appropriate fqr concrete that is greater than 1.2 cm thick. This 
is because concrete is generally permeable and co~tamination, therefore, would likely be below the 
concrete surface and not likely removed or extracted using water washing or spraying and not 
appropriately evaluated using a clean debris surface··standard. See 57 FR 37242/3 (August 18, 1992) 
and Ecology's Clean Closure Guidance, section 5.8: 

-
Please indicate, specifically, why you believe the clean debris surface standard is appropriate for the 
concrete debris you plan to generate during closure and include the information needed to support 
approval of other decontamination methods and equivalent technology demonstrations discussed in 
section 5.5 of Ecology's Clean Closure Guidance. For e)(ample, you should indicate how you will · 
determine that the sealants applied to the concrete during installation have remained intact and 
rendered the concrete, essentially, impermeable. 

29. Section 11.2.2, Page 11-5, Lines 16-24: Please indicate the specific dangerous waste treatment, 
storage, and disposal unit(s) with which each type of debris will be associated and the specific 
materials out of which each type of debris will be made (e.g .-, are containment buildings metal or 
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concrete). It would be helpful to add this information, on .a unit-specific basis, to the chart suggested 
in comment 2. •' 

30. Section 11.2.2, Page 11-5, Line 26: Will decontamination be with water only or will surfactants or 
solvents be used? Will the water be heated, high-pressure, or other? 

31. Section 11.2.2, Page 11-5, Lines 32-33: Please identify the criteria you plan to use to determine 
if decontamination of the impermeable concrete surface cannot be completed through water washing 
and spravinq. See comment 28. ·• 

32. Section 11.2.2.1, Page 11-5, Lines 39-41: Please indicate the specific section of Ecology's Clean 
Closure Guidance which you intend to follow for specific activities associated with inspection of tank 
systems for compliance with clean closure requirements. Please indicate under what circumstances 
sampling of rinsate from water washing would not be necessary. Please indicate if you plan to send 
all rinsate to a TSO facility or if there are some circumstances under which rinsate would not be 
considered danqerous waste. . 

,. '• 

33. Section 11.2.2.1, Page 11-6, Lines 1-4: Please identify the criteria you plan to use to decide 
whether to decontaminate tanks in place or remove, disassemble, and then decontaminate tanks. If 
you plan to remove and disassemble tanks prior to ·decontamination, please identify the steps you 
plan to take to ensure that dangerous wastes and dangerous constituents, including decontamination 
fluids, are not released during removal, disassembly, and decontamination and the steps you will take 
to collect decontamination fluids. 

34. Section 11.2.2.1, Page 11-6, Lines 6-11: Please indicate that approved indicator constituents will 
be incorporated into the Closure Plan and the Permit throuqh·the modification processes. 

35. Section 11.2.2.2, Page 11-6, Lines 15-16: Please indicate the criteria you plan to use to 
determine which decontamination method will be used for the melters and which of the possible 
disposal methods will be used. Note that "clean debris surface" is not a decontamination method, it is 
a performance measure for certain decontamination methods. If you plan to remove and disassemble 
the melters prior to decontamination, please identify the specific types of debris that will be associated 
with the melters (e.g., metal, ceramic) and the steps you plan to take to ensure that dangerous 
wastes and dangerous constituents, including decontamination fluids, are not released during 
removal, disassembly, and decontamination and the steps you will take to collect decontamination 
fluids. 

--
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36. Section 11~3, Page 11-6, Lines 26-27: Note that, for clean closure, in addition to removal of 

waste and decontamination (which is what one assumes is meant by the reference to the "clean 
debris surface" standard) you must also meet the closure performance standard in WAC 173-303-
610(1) and any unit specific closure requirements. 

37. Section 11.3, Page 11-6, Line 26: Please indicate for which dangerous waste treatment and 
storage units you plan to use a "clean debris surface" standard to measure the adequacy of removal 
and decontamination and for which you plan to use sampling and analysis. It would be helpful to 
include this information, on a unit specific basis, in the chart suggested in comment 2. 

38. Section 11.3, Page 11-6, Lines 30-32: Please identify the criteria you plan to use to decide 
whether to conduct partial closure. Please also identify the "necessary details" that will be addressed 
in a revised Closure Plan to support partial closure. If this information is in a subsequent section of 
the Closure Plan, please cross-reference. If the criteria have not yet been identified, please indicate 
yvhen they will be identified and that they will be submitted for review, approval, and incorporation 

' into the Closure Plan/Permit. 
39. Section 11.3, Page 11-6, Line 38: Please clarify the meani"ng of "approved." Does this mean 

approved in the context of the Closure Plan or permitted ·in the context of being allowed to receive 
dangerous wastes. Also, please clarify whether you plan to send all waste generated during closure to 
TSD facilities, or only dangerous wastes. 

40. Section 11.3, Page 11-6, Line 41: Please clarify this assumption, by "release of contaminated 
material" do you include releases of dangerous waste or dangerous constituents? Radioactive 
contamination? What is meant by ''widespread?" 

41. Section 11.3, Page 11-7, Line 1: Please clarify this -assumption,·do you assume that records are 
available documenting the types (including dangerous constituents), locations, and volumes of all 
dangerous wastes at the facility, including wastes in storage and treatment units, or is this only an 
assumption about storaqe units or a specific storage unit. 

42. Section 11.3, Page 11-7, Line 9: Please clarify this assumption, do you assume that the melters 
are available to treat mixed waste at the time of closure ·or other mixed waste treatment units? 
Please specifically identify the types and (if other than the melters or associated pre-treatment 
system) locations of the mixed waste treatment units you assume will be treating mixed waste at the 
time of closure. Please also clarify, if appropriate, that this assumption includes an assumption that 
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the mixed waste treatment units can receive and adequately treat mixed waste generated during 
closure. 

43. Section 11.3, Page 11-7, Lines 11-13: Please clarify which types of waste you anticipate 
generating during closure that have "higher levels of contamination" and which do not. Please 
identify the criteria you will use to determine if it is "possible" to vitrify wastes with higher levels of 
contamination and the "other" TSD facilities that will be considered/used if ETF is not used. If this 
information is in a subsequent section of the Closure Plan,. please cross-reference. If the criteria have 
not yet been identified, please indicate when they will be identified and that they will be submitted for 
review, approval, and incorporation into the Closure Plan/Permit. 

44. Section 11.3, Page 11-7, Lines 13-14: Please identify the collection system in which wastewaters 
will be collected, sampled, and accumulated. Please identify. how (e.g., truck, pipeline) you plan to 
transfer wastewater to ETF. 

45. Section 11.3, Page 11-7, Lines 16-19: Please identify ttie ·criteria you will use to determine if 
decontamination of tanks, process equipment, etc.· is "necessary." Please identify how you will 
demonstrate that the clean closure performance standards are met. If this information is in a 
subsequent section of the Closure Plan, please cross-reference. If the criteria have not yet been 
identified, please indicate when they will be identified and how and when they will be submitted for 
review, approval, and incorporation into the Closure Plan/Permit. Please note, in addition to 
compliance with the clean closure requirements specified in WAC 173-303-610(2), you must also 
comply with the closure performance standard in WAC l?J-303-610(1) and any applicable unit-
specific closure requirements. 

46. Section 11.3, Page 11-7, Lines 21-22: Please clarify if you plan to use this approach for all 
dangerous waste treatment and storaqe units at the TWRs:.p Facility or only some of the units. 

47. Section 11.3, Page 11-7, Lines 32-33: Please identify the·criteria you plan to use to determine if 
flushing and rinsing equipment, etc. has achieved the cleari _closure standard. Please identify the 
clean closure standard you plan to use (if it is a nu_meric stahdard). Please identify the 
decontamination aqents you plan to use. 

48. Section 11.3, Page 11-7, Line 37: Please indicate the criteria you plan to use to determine if 
process equfpment has been decontaminated to meet the dean closure standard. Please clarify the 
term "manaqed" in accordance with the debris standards of 40 CFR 268.45. Does this mean you will 
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identify an applicable debris treatment technology and apply the technology to decontaminate the 
debris? 

49. Section 11.3, Page 11-7, Lines 40-41: Please identify the specific steps you plan to take to 
decontaminate building structures (and the specificdangerous waste treatment and storage units with 
which building structures are associated): If this information is in a subsequent section of the Closure 
Plan, please cross-reference. If the criteria have not yet been identified, please indicate when they 
·wm be identified and that they will be submitted for review, approval, and incorporation into the 
Closure Plan/Permit. 

50. Section 11.3, Page 11-7, Lines 43-45: Please identify the specific steps and criteria you plan to 
use to verify that buildings have been decontaminated and that clean closure standards are met. If 
this information is in a subsequent section of the Closure Plan, please cross-reference. If the criteria 
have not yet been identified, please indicate when they will be identified and that they will be 
submitted for review, approval, and incorporation into the Closure Plan/Permit. 

51. Section 11.3, Page 11-8, Line 12: It is not clear what is meant by "viability of various alternative 
methods of decontamination to be considered for use during closure is assessed as follows." The 
subsequent bullets do not seem to document any type of specific viability assessment, rather, they 
seem to identify the decontamination methods you p,an to use. Please clarify. 

52. Section 11.3.2, Page 11-25, Lines 3-4: See comments on Section 11.3. It does not yet 
adequately document how "residue remaining in piping and equipment" will be managed. 

53. Section 11.3.2, Page 11-25, Lines 7-8: Please··indicate what types of additional information you 
plan to keep for wastes removed during closure. I f this information is in a subsequent section of the 
Closure Plan, please cross-reference. If the information has not yet been identified, please indicate 
when they will be identified and that they will be submitted for review, approval, and incorporation 
into the Closure Plan/Permit. 

54. Section 11.3.2, Page 11-25, Line 10: Please indicate the criteria you plan to use to determine if 
the inventory of mixed waste cannot be treated at the TWRS-P Facility. If this information is in a 
subsequent section of the Closure Plan, please cross-reference. If the criteria have not yet been 
identified, please indicate when they will be identified and when and how they will be submitted for 
review, approval, and incorporation into the Closure Plan/Permit. 

55. Section 11.3.2, Page 11-25, Lines 11-14: This seems in conflict with other statements in which 
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you plan to manage certain types of dangerous waste that will be generated during closure at on-site 
Hanford treatment, storage, and disposal units (e.g., where you plan to send certain types of 
wastewaters to ETF). In general, the Closure Plan should specifically identify, by unit, all the types of 
dangerous wastes you believe will be generated during closure and the types of dangerous waste 
treatment; storage or disposal facilities, to which. you intend to send these wastes. 

56. Section 11.3.2.1, Generally: It is not clearthat this addresses all the types of dangerous waste 
treatment and storage units from which you intend to remove waste at closure. For example, it is not 
clear that containment buildings or container areas are addressed. Please indicate, by unit, the steps 
you plan to take to remove all dangerous waste at closure. It may be helpful to include this 
information on the chart suqqested in comment 2. --· 

57. Section 11.3.2.1, Page 11-25, Lines 20-23: See comment 3. 
58. Section 11.3.2.1, Page 11-25, Line 26: Please indicate wh.at types of additional information you 

plan to keep for wastes removed-during closure. If thiS:Jnfonnation is in a subsequent section of the 
Closure Plan, please cross-reference. If the information ~as not yet been identified, please indicate 
when they will be identified and when and how they will be submitted for review, approval, and 
incorporation into the Closure Plan/Permit. 

59. Section 11.3.2.1, Page 11-25, Line 29: What are "mixed waste areas?" Please associate these 
areas with one or more of the specific dangerous waste treatment or storage units that will exist at 
the TWRS-P Facility. Please indicate if the planned water washing is meant to ensure that dangerous 
wastes are removed, to comply with decontamination reauirements, or both. 

60. Section 11.3.2.1, Page 11-25, Lines 30-31: Please identify the types of mixed waste that you 
anticipate will remain, by unit, and identify the spe~ific mahagement option you plan to use for each 
waste. ·•·· ·- · 

61. Section 11.3.3, Page 11-25, Lines 34-35: Please identify the criteria you plan to use to determine 
if detergent is required when washing down mixed waste areas and, if required, the type of detergent 
you plan to use. 

62. Section 11.3.3, Page 11-25, Lines 35-36: Please identify the specific steps you will take to collect 
residue waste water and rinse solutions by unit or type of unit. Please identify the criteria you plan to 
use to decide whether residue wash water and rinse ·solutions will be treated onsite or sent offsite to a 
TSO facilitv. If treated onsite, olease indicate the on-site treatment units in which the treatment will 

Closed on 
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occur. 

63. Section 11.3.3, Page 11-25, Lines 37-39: Please identify the specific steps you plan to take to 
ensure that liquids are not allowed to infiltrate between stainless-steel lines and concrete during 
decontamination. If this information is in a subsequent section of the Closure Plan, please cross-
reference. If the information has not yet been identified, please indicate when they will be identified 
and when and how they will be submitted for review, approval, and incorporation into the Closure 
Plan/Permit. 

64. Section 11.3.3, Page 11-25, Lines 40-42: Please clarify. Do you assume that all decontamination 
methods from 40 CFR 268.45 will use a "clean debris surface" performance standard so that, if used, 
there will be no closure residues in units that require characterization? 

65. Section 11.3.3, Page 11-25, Line 42: Please identify the criteria you plan to use to decide whether 
process knowledge is adequate for waste characterization or if sampling and analysis is needed. 

66. Section 11.3.3, Page 11-26, Line 4: Please identify which of the previously described 
decontamination processes you plan to use for decqntaminating the material handling equipment used 
in the mixed waste units. Please also identify the types of material handling equipment you plan to 
decontaminate. 

67. Section 11.3.3, Page 11-26, Line 6: Please indic~te what you plan to do with the material 
handling equipment used in the mixed waste units if decontamination is deemed impractical. Please 
also identify the criteria you plan to use to determine-if decontamination is impractical (e.g., what 
constitutes a "siqnificant radiological hazard;" are there other criteria?). 

68. Section 11.3.3, Page 11-26, Lines 7-8: Please identify, by unit, which components are covered by 
the removal and decontamination processes you have planed and which will need to have removal 
and decontamination processes identified later (e.g., at closure). Please indicate how information in 
the operating record will be used to identify removal and disposal methods (e.g., do you intend to use 
the operating record to decide what types of dangerous_- wastes and dangerous constituents are 
present?). ·• 

69. Section 11.3.3.1, Page 11-26, Line 33: Please identify the types of aqueous cleaners you plan to 
use during closure. 

70. Section 11.3.3.1, Page 11-26, Line 33: Please identify the criteria you plan to use to decide 
whether materials will be transferred to other tank systems to be vitrification or vacuumed. If 
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vacuumed, please identify the subsequent manaqement planned. 

71. Section 11.3.3.1, Page 11-26, Line 35: Please identify the criteria you plan to use to decide if 
detergents will be used to clean outer tank surfaces and, if they are used, the types of detergents you 
plan to use. 

72. Section 11.3.3.1, Page 11-26, Lines 35-36: Please identify the criteria you plan to use to decide 
whether to treat rinse liquid on-site or send it to an off-site TSD facility. If treated on-site, please ' 

identify the location and type of treatment unit you plan to use. Please also clarify whether "on-site" 
in this case refers to at the Hanford Facility or within the 1WRS-P Facility. 

73. Section 11.3.3.1, Page 11-26, Line 38: Please identify how decontamination residues will b~ 
collected and to which TSD facilities you intend to transfer them. 

74. Section 11.3.3.1, Page 11-26, Line 39: Please identify the criteria you plan to use to determine if 
decontaminated tanks meet the "clean closure performance standard." 

75. Section 11.3.3.1, Page 11-27, Lines 4-5: Please identify the performance requirements for other 
types of debris you believe you will generate during closure ( e.g., concrete, ceramic?). 

76. Section 11.3.3.1, Page 11-27, Lines 7-8: Pleas.e identify the closure performance standard you 
intend to apply to the outside of tanks and identify the specific information you will evaluate to 
determine if this standard is met. 

77. Section 11.3.3.1, Page 11-27, Lines 12-13: Please identify the criteria you plan to use to 
determine whether to use the methods described for internal tank decontamination for the outside of 
tanks and, if not, the criteria you plan to use to evaluate whether other methods are "appropriate." 

78. Section 11.3.3.1, Page 11-27, Lines 19-20: Please differentiate between piping you plan to use 
to carry mixed waste, and piping that may be used to carry mixed waste and must be evaluated at 

· closure. Please identify the piping you plan to use to carry mixed waste as it is already known that 
this piping will be subject to closure. Please indicate how and when you intend to incorporat~ 
decisions about piping that is subject to closure into the Closure Plan/Permit. 

79. Section 11.3.3.1, Page 11-27, Lines 30-32: Please identify the standard you plan to use to 
document adequate decontamination if the clean debris surface standard cannot be verified or is 
inappropriate. 

80. Section 11.3.3.1, Page 11-27, Line 34: Please identify the types and locations of treatment units 
you plan to use to carry out macroencapsulation, if necessary, and the types and locations of disposal 
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units you plan to used if debris must be macroencapsulated. 

81. Section 11.3.3.2, Page 11-28, Lines 3-6: Please identify the criteria you plan to use to determine 
if cracks might have allowed a migration pathway for contaminants and, if such cracks are identified, 
what steps you plan to take. 

82. Section 11.3.3.2, Page 11-28, Lines 6-7: Please clarify use of the "clean debris surface" standard 
in this context. Are you planning to use a clean debris surface as the standard to determine whether 
areas are potentially contaminated with mixed waste or residues or as a measure of the performance 
of a decontamination technology? 

83. Section 11.3.3.2, Page 11-28, Lines 18-21: Please identify when this evaluation will take place 
and how and when the results of this evaluation will be· incorporated into the Closure Plan/Permit. 

84. Section 11.3.3.2, Page 11-28, Lines 20-21: Please identify the specific standard you plan to 
apply to determine if potentially contaminated areas have been adequately decontaminated. 

85. Section 11.3.4.1, Page 11-29, Line 21: Please clarify, does this mean that you will list only 
potential indicator constituents from the list of potential constituents of concern or that you will list all 
potential constituents of concern for evaluation of indicator constituents? 

86. Section 11.3.4.1, Page 11-30, Lines 9-10: Please reference the specific EPA guidelines which you 
plan to apply. 

87. Section 11.3.4.1, Page 11-30, Lines-23: Please indicate the criteria you plan to use to determine 
if random sampling is needed in areas that have not been decontaminated using an appropriate 
technology and achieved the clean debris surface standard. 

88. Section 11.3.4.1, Page 11-30, Lines 25-28: Since you_ already know that you will have, at least, 
metal surfaces and concrete surfaces that may need to be sampled, please indicate the types of 
sampling equipment you plan to use for these types of surfaces. 

89. Section 11.3.3.4, Page 11-31, Lines 3-7: Please indicate how and when these additional plans 
and associated changes to the Closure. Plan (e.g., deviation's from SW-846 protocols) will be reviewed 
and approved by Ecology and incorporated into the Closu're Plan/Permit. 

90. Section 11.3.3.4, Page 11-31, Lines 9-10: Please identify the criteria you plan to use to 
determine when otherwise required QC procedures are not necessary to adequately control sampling 
activities. ' ' · 

91. Section 11.3.3.4, Page 11-33, Lines 26-29: Please identify how the results of this detailed safety 
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review will be incorporated into the Closure Plan/Permit. 

92. Section 11.3.4.2, Page 11-33, Lines 32-33: Please provide a cross-reference to the previous 
section of the Closure Plan where you identify equipment, structures, and debris that are not intended 
to meet the. clean debris surface standard and the specific sampling and analysis activities you plan to 
perform for these equipment, structures, etc. 

93. Section 11.3.4.2, Page 11-33, Lines 34-35: Please identify the criteria you plan to use to 
determine if sampling is necessary to designate debris that is to be removed from the TWRS-P Facility. 

94. Section 11.4, Page 11-33, Line 38: Please identify the criteria you plan to use to determine when 
decontamination and reuse of equipment is practicable. 

95. Section 11.4, Page 11-33, Lines 38-40: Please identify, by unit, the specific types of equipment 
you plan to decontaminate and the specific decontamination methods you plan to use. 

96. Section 11.4, Page 11-33, Line 40: Please identify the are emissions standards that you believe 
will be applicable to the specific decontamination activities you plan and identify the specific steps you 
plan to take to comply with applicable air emission standards. 

97. Section 11.4, Page 11-33, Lines 42-43: Please -identify the circumstances under which it would 
not be necessary to contain runoff and run-on from decontamination activities. 

98. Section 11.4, Page 11-34, Lines 6-8: Please identify the criteria you plan to use to determine 
whether air emission control equipment will be decontaminated or will be removed. If 
decontamination is planned, please identify the specific decontamination methods and steps that you 
intend to use and the criteria you plan to use to evaluate the success of planned decontamination 
methods. 

99. Section 11.9, Page 11-37, Lines 3-9: Note that you must also make the demonstration required 
by WAC 173-303-610(4)(a) and (b) for the three (3) year extension to the closure time period. 

100. Section 11.10, Page 11-37, Lines 12-22£ Please indicate when you intend to provide your initial 
closure cost estimate and, if you anticipate that the initial estimate will be provided after permitting, 
how you plan to incorporate the estimate into the Closure Plan/Permit. 

101. Section 11.13, Page 11-38, Lines 14-16: Please identify the criteria you plan to use to evaluate 
whether clean closure can or cannot be attained and how and when you intend to make this 
evaluation. 
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1. Section 12, Generally: Please identify the location(s) of the 1WRS-P Facility 

operating record. 
2. Section 12, Page 12-1, Lines 11-13: Please rewrite this sentence to read "For 

access to the 1WRS-P Facility operating record, (Unit-Specific file), call (509) 373-
9327 or (509) 376-2377 to obtain the 1WRS-P Facility "Records Contact." 
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1. General: The list on page 13-1 is comprised of environmental laws and regulations, not permits and 

approvals. Please list all environmental permits and approvals, and construction approvals required for 
the lWRS-P Facility (WAC 173-303-806(4)(a)(xix). If you have already applied for or received the 
approvals, indicate the date the application was submitted or the approval issued. For issued permits 
and approvals, provide permit/approval numbers. Please specify if the environmental permit and/or 
approval is an existing Hanford Site permit/approval of which the TWRS-P Facility will be a part (e.g., 
the Hanford Site Air Operating Permit). For each existing permit/approval of which the TWRS-P 
Facility will be a part, explain the relationship ( e.g., individually, the TWRS-P Facility will obtain a 
Radiation Notice of Construction (NOC) and Toxic Air Pollutants NOC; however, each of these NOCs 
will be appended into the Hanford Site Air Operating Permit). Please see the Ecology guidance on 
Dangerous Waste Permit Application Requirements, Section J., Publication # 95-402, June 1996. 

2. General: The list of environmental laws and regulations on page 13-1 does not address local 
requirements. Please ensure the environmental permits and approvals list to be included in this 
chapter include any building permits, grading permits, fire department approvals, new source 
construction permits, etc. as applicable. Please see the Ecology guidance on Dangerous Waste Permit 
Application Requirements, Section J., Publication # 95-402, June 1996. 
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(p.), (para .. ) 

1. p.v A more detailed Table of Contents would be helpful for Sections 4.4 and 4.5 (risk 
assessment) in order to locate specific information. 

2. p. x, Acronyms and I believe "ECAO" is now "NCEA" (National Center for Environmental Assessment). 
Abbreviations Please check with Cathy Massimino or Marcia Bailey of EPA, Region 10. 

3. p. 2-1, para. 2 Please clarify why the PRA and FRA will address only 25% of the total radioactivity and 
10% of the total volume of waste in the Double-Shell Tank (DST) System Unit that will 
be treated in the first stage of the pretreatment/vitrification process. That is, how will 
risk posed by the remaining waste be assessed? 

4. p. 2-2, Figure 2-1 Add "(FRA)" to Final Risk Assessment box. 

5. p. 2-3, Figure 2-2 Modify the figure to include exposure via ingestion and dermal contact, as well as 
inhalation. 

6. p. 4-3, para. 5 Some rationale should be provided for the various thresholds selected to retain organic 
COPCs (i.e., toxic category>B, ASIL<l0 µg/m3

, SF>l). 

-7. p. 4-3, para. 5, Why are Class A Toxic Air Pollutants not included here (in addition to Class B), since 
bullet 2 Class A chemicals (i.e., known, probable, potential human carcinogens) are specified as 

part of the input data on p. 4-2, para. 5, bullet 1? 

8. p. 4-3, para. 5, Clarify why the carcinogenicity ranking only included inhalation slope factors (not oral, 
bullet 3 since oral exposure is an indirect pathway). Also, please specify units for SF (i.e., 

[mg/kg/dayr1
). 

9. p. 4-5, para. 1 In the second sentence, insert "a subset of" between "Work Plan are" and "the 
Chemicals Recommended" (e.g., acetaldehyde, benzo[a]anthracene are not listed in 
Table A-1 but are listed in EPA, 1994). The third sentence is nonsensical. It would be 
helpful to add a sentence describinq the compilation of Table A-2 (inorganics) for 
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(p.), (para .. ) 

completeness. 

10. p. 4-5, para. 2 What is the relevance of this bench-scale test if the surrogate waste feed did not 
represent tank waste? 

11. p. 4-5, para. 3 What about additional exposure categories (e.g., soil ingestion)? What about selecting 
rad COPCs based on protection of ecological receptors too? 

12. p. 4-6, para. 2 Please describethe intruder scenario in more detail. 

13. p. 4-6, para. 5 In the last sentence, what does "both" refer to? 

14. p. 4-6, para. 6, Provide a reference for the statement that 22 rad COPCs account for 99% of total 
bullet 2 activity in the tanks. 

15. p. 4-7, para. 5 Delete the lists of voes and SVOCs and simply refer to Figure 4-2. 

16. p. 4-10, para. 1 Although the text states that styrene exhibits slightly greater ecotoxicity than benzene 
or toluene, NOAEL data in Table 4-1 do not support this. Xylenes have the lowest 
NOAELs (highest ecotox) in this class of chemicals. 

17. p. 4-10, para. 3, According to Table 4-1, acrylonitrile does not exhibit the greatest carcinogenicity (1,3-
bullet 1 butadiene, and oxirane are higher) nor the second highest non-cancer toxicity 

(acrolein, 2-methyl-2-propenenitrile, and glycidylaldehyde are higher). 

18. p. 4-10, para. 4 This statement, referring to acrylonitrile and 4-methyl-2-pentanone, is not true, based 
on Table 4-1 data. 

19. p. 4-11, para. 1 Regarding 1,4-dichloro-2-butene, note that no available data does not necessarily 
indicate no concern for non-cancer and eco effects. 

2 
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20. p. 4-11, para. 4 Cancer slope factors for dioxin and furan congeners are only available for 2,3,7,8-
TCDD. The TEF approach allows conversion of all 17 dioxin-like congeners to TEQ but 
does not warrant assigning slope factors to individual congeners. Therefore, except for 
2,3,7,8-TCDD, please remove slope factors for other dioxins and furans in Table 4-1 
(Although it would be moot once removed, note too that several of the slope factors 
listed are incorrect or missing, assuming EPA's TEFs). 

21. p. 4-11, para. 5 Please explain how nondioxin-like (i.e., non-coplanar) PCBs will be evaluated ( e.g., 
aroclor mixtures). Both cancer and non-cancer effects should be evaluated for 
nondioxin-like PCBs. The text states that the indicator chemical for coplanar PCBs is 
2,3,7,8-TCDD but lists the highest slope factor (2.0 [mg/kg/dr1

) for nondioxin-like 
PCBs from IRIS. 

22. p. 4-12, Table 4-1 Please indicate source of Kow, thermal stability index ranks, and toxicity data (human 
RfDs/RfCs, oral/inhalation slope factors, eco NOAELs). For example, where did the 
inhalation slope factor come from for benzo[a]pyrene? Similar to the tabulation of both 
inhalation RfC and inhalation RfD, add inhalation cancer unit risk (in units of [µg/m3T1

), 

along with inhalation cancer slope factor, since HEAST (EPA, 1997) recommends unit 
. risks over slope factors for inhalation to avoid inappropriate internal dose conversion 
and to allow for route of entry effects (also modify p. 4-8, para. 1, bullet 2 and p. 4-9, 
Figure 4-2 to accommodate addition of inhalation cancer unit risks). Please include 
CAS numbers for all chemicals. Fix the Carcinogenic Slope Factor Heading (it 
incorrectly extends over eco NOAELs and Potential Source columns). 

23. p. 4-22, para. 1, Note that n-dioctyl phthalate has an oral RfD equal to DEHP. 
bullet 1 

3 
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24. p. 4-22, para. 4, State that a TEF approach will be used for evaluating carcinogenic PAHs (cPAHs), using 
bullet 1 benzo[a]pyrene (BaP) as the reference compound. Cancer _slope factors for cPAHs are 

only available for BaP. The TEF approach allows conversion of all 7 cPAHs to TEQ but 
does not warrant assigning slope factors to individual cPAHs. Therefore, except for 
BaP, please remove slope factors for other cPAHs in Table 4-1. What is the source for 
the inhalation slope factor for BaP? 

25. p. 4-22, para. 5, Regarding the last sentence of the 1,2,4-trichlorobenzene paragraph, replace "the 
bullet 2 other indicator" with "most other." 

26. p. 4-23, para. 2, Hexachlorobenzene does not have lowest RfD in its class, according to Table 4-1. 
bullet 1 

27. p. 4-23, para. 5 Note that DDT and metabolites (i.e., presumably including DDE) has a NOAEL=0.0028 
mg/kg/d in brown pelicans (Sample et al, 1996). Therefore, it has potentially greater 
ecotoxicity than aldrin, due to its reproductive toxicity and should be included has an 
indicator .chemical in this class. 

28. p. 4-24, Table 4-2 Please indicate source of toxicity data (human RfDs/RfCs, oral/inhalation slope factors, 
eco NOAELs). Similar to the tabulation of both inhalation RfC and inhalation RfD, add 
inhalation cancer unit risk (in units of [µg/m3r1

), along with inhalation cancer slope 
factor, since HEAST (EPA, 1997) recommends unit risks over slope factors for 
inhalation. 

29. p. 4-26, Table 4-3 Please indicate source of toxicity data (rad slope factors and eco data). Please indicate 
that the "Small mammal/bird" column is a TRV (if this is correct). Also, what is basis 
for this TRV=0.01 rad/day? IAEA (1992) indicates that chronic dose rates:s;0.1 rad/day 
are protective of eco receptors. 

4 
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30. p. 4-28, para. 1 Regarding the first sentence, refer to Figure 4-2 too. 

31. p. 4-29, para. 3 Please clarify if all rads will be modeled or only 22 of 46. 

32. p. 4-30, para. 3, Please provide a complete reference for the TWINS database and add it to the 
bullet 6 reference section. 

33. p. 4-31, para. 4 Indicate that units for TACLAw are g/L. TOCMAX should be TOCHLW• 

34. p. 4-33, para. 2 Specify quantitatively how you will account for methylation of Hg in soils, surface 
water, and sediment. Note too that rates of methylation appear to be higher in 
wetland soils than in non-wetland soils (EPA, 1998, p. 2-64 to 2-66, EPAS30-D-98-
001A). Moreover, methylation of Hg is variable within the entire wetland system (i.e., 
wetland soil, surface water, sediment), such that it may be prudent to assume multiple 
methylation percentages for wetland systems. 

35. p. 4-47, para. 2 Gases (in addition to particles) are apparently subject to dry deposition. The ATG risk 
assessment modeled dry gaseous deposition. EPA (1998) guidance indicates that solar 
radiation data are needed for this procedure. Please clarify. 

36. p. 4-47, para. 3 and Please provide units for Fw (µg/m2-s), A (s-1
), x, (µg/m3

), 'A. (hr/s-mm), and R (mm/hr) 
4 variable definitions. 

37. p. 4-47, para. 6 See comment for p. 4-47, para. 2. 

38. p. 4-52, para. 2 Although considering soil COPC loss via leaching to be negligible is a conservative 
approach for modeling soil accumulation, it is non-conservative for a potential 
groundwater exposure pathway. 

5 
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39. p. 4-55, Figure 4-4 The figure shows Pd consisting of deposition of both particulates and vapors (wet and 
dry), yet the text (as well as EPA [1998] guidance) evaluates only deposition of 
particles on plants. Please clarify. 

40. p. 4-57, para. 1 For the root uptake equation for aboveground plants, the exponential term is not in 
EPA (1998) guidance. Please clarify. 

41. p. 4-58, para. 2 For the root uptake equation for belowground plants, the exponential term is not in 
EPA (1998) guidance. Please clarify. 

42. p. 4-59 to 4-61, These figures do not specify air-to-plant transfer of COPCs (for "exposed" plants). 
Figures 4-5a, b, c 

43. p. 4-62, para. 3 Are the data for deer from EPA (1998)? Please clarify. 
( chart) 

44. p. 4-63, para. 3 Please clarify the meaning of the term lciif• That is, compare vapor diffusion vs. vapor 
dry deposition. If the same, why is not dry vapor deposition simply included in lciep? 

45. p. 4-64, Figure 4-6 Why is lciir not shown as a COPC input in the figure? 

46. p. 4-65, para. 1 The definition for Dytwp should read "particle phase" (not vapor phase). EPA (1998) 
guidance is incorrect on this. 

47. p. 4-65, para. 3 The definition for lciiff has a typo in "deposition." 

48. p. 4-68, para. 1 Note that the BSAF (as written) is organic carbon and lipid-based (i.e., kg sediment 
organic carbon/kg fish lipid). 

49. p. 4-68, para. 2 Please provide a reference calculating fish tissue COPC concentration from total water-

6 
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column COPC concentration and BCF, since EPA (1988) guidance does not provide an 
equation for this pathway. Note too that dissolved COPC concentrations in water are 
typically more available (i.e., more toxic) than particulate COPCs (e.g., metals). 

50. p. 4-69, para. 5 Note the uncertainty associated with assigning COPCs exclusively to water column vs. 
bed sediment for estimating fish tissue concentration. 

51. p. 4-72, Figure 4-7 The inhalation pathway originating from surface water exposure for the Native 
American sweat lodge scenario should be included. 

52. p. 4-76, para. 1 For consistency, why not put references in bullets, similar to the preceding paragraph 
on "Current Land Use?" 

53. p. 4-76, para. 2 Cite EPA (1998a) here. 

54. p. 4-76, para. 3 For the nursing infant scenario, ATG also evaluated five rads (Ca-145, Sr-90, 1-125, I-
129, 1-131), in addition to dioxins. BNFL should do this too. 

55. p. 4-77, para. 6, For Native Americans, delete "at Hanford site boundary," since Native Americans use 
bullet 3 resources on site (according to the preceding paragraph). 

56. p. 4-77, para. 7, See comment for p. 4-77, para. 6, bullet 3. 
bullet 3 

57. p. 4-78, Table 4-4, Include the sweat lodge scenario (Harris and Harper, 1997). Surface water is 
Plausible Current evaporated, inhaled, and dermally absorbed. Also, see comment for p. 4-77, para. 6, 
Land Use Scenarios, bullet 3. 
Native American 
Subsistence 

7 
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Resident 

58. p. 4-79, Table 4-4, See sweat lodge comment for p. 4-78. 
Plausible Future 
Land Use Scenarios 

59. p. 4-80, Table 4-4, See sweat lodge comment for p. 4-78. 
Worst Case Future 
Land Use Scenarios 

60. p. 4-81, Figure 4-10 It is difficult to distinguish the different white areas. 

61. p. 4-82, Figure 4-11 It is difficult to distinguish the different white areas and different yellow areas. 

62. p. 4-83, para. 2, The subsistence fisher is located off-site (not on-site) at the Columbia River. 
bullet 3 

63. p. 4-83, para. 2, Add "(on-site)" to the Native American resident. 
bullet 5 

64. p. 4-84, para. 1, See comment for p. 4-76, para. 3. 
bullet 1 

65. p. 4-84, para. 4 Note that the Native American sweat lodge scenario may use surface water (not 
groundwater). 

66. p. 4-84, para. 5 Inhalation of re-suspended dust may be an important pathway at a relatively windy site 
such as Hanford. 

67. p. 4-84, para. 6 EPA (1992, EPA/600/8-91/011B), indicates that compounds with a dermal absorption 

8 
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fraction (ABS) >0.1 are likely to be of greater concern than direct soil ingestion and, 
similarly, that compounds with a permeability coefficient (Kp) >0.1 cm/hr are likely to 
be of greater concern than direct water ingestion. So, it may be prudent to include 
dermal contact with soil (especially for children) and dermal contact with surface water. 

68. p. 4-85, para. 3 What about inhalation (and dermal contact) of COPCs from the sweat lodge scenario 
for Native Americans? 

69. p. 4-88, para. 3 Note that comparison of the !infant to 60 pg/kg-day is one approach for evaluating non-
cancer effects of dioxins, since there is no RID available for 2,3,7,8-TCDD. Cancer risk 
may be calculated with the oral slope factor for 2,3,7,8-TCDD, although selection of an 
appropriate value for averaging time {AT= 1 vs. 70 yr) for calculating dose is 
controversial for less than lifetime exposures. 

70. p. 4-88, para. 4 To include evaluation of external rad exposure to soil and air, media concentration 
should equal either average soil concentration (Cs in pCi/g) or average air 
concentration (Ca in pCi/m3

), respectively. 

71. p. 4-89, para. 3 I am assuming that air concentrations {µg-s/g-m3
) for vapor, particle, and particle-

bound COPC will be summed separately and that deposition rates (s/m2-yr) for vapor 
wet, particle wet and dry, and particle-bound wet and dry COPC will be summed 
separately. Is this correct? Please clarify the sentence. 

72. p. 4-90, Table 4-5 ED=30 yr should be for adult resident too (inhalation and soil ingestion). Please align 
comment to values for ED. 

73. p. 4-95 to 4-96, Are all of these default values from Harris and Harper (1997)? I could not find values 
Table 4-6 for produce (unprotected aboveground, protected aboveground, belowground), milk for 

adults, and pork. Also their term "fowl" ( 44 g/d) includes both meat and eqqs, so it 

9 
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appears that CRpou1try and CRe99s are redundant. Also, exposure parameters for the 
sweat lodge scenario are lacking. Please see Table 4-1 in the ATG risk assessment. 

74. p. 4-97, Table 4-7 The inhalation rate should be 0.83 m3/hr (not 2.5 m3/hr). 

75. p. 4-99, para. 3, (2) The reference for HEAST (EPA 1997) in the reference section lists the 1995 version. 
Please update. More importantly, EPA has recently stated.that the November 1995 
HEAST Supplement (EPA/540/R-95/142) should be consulted for obtaining radionuclide 
slope factors, because the 1997 HEAST (EPA-540-R-97-036) is incomplete with respect 
to rad slope factors. Marcia Bailey (EPA, Region X) would know details on this. 

76. p. 4-99, para. 3, (3) See comment for p. x, Acronyms and Abbreviations. 

77. p. 4-99, para. 6 I would delete "biologically significant," since this is subjective. Suter (1996) has 
pointed out that even at the NOEL, effects commonly occur that would be considered 
severe by most observers. As an aside, problems with the NOEL or NOAEL approach to 
defining a threshold include dependence on sample size and chosen significance level, 
as well as the constraint that the NOEL be a test concentration. 

78. p. 4-100, para. 4 Cite the EPA (1998) guidance (Region 6 Addendum) for evaluation of lead. Also, this 
paragraph on a specific COPC (i.e., Pb) seems misplaced and should be located in a 
separate section (e.g., after the Cr Section 4.4.2.6). 

79. p. 4-103, para. 2 Explicitly state that the same uncertainties that apply to conversion of inhalation RfD to 
RfC (for noncarci'nogens) also apply to conversion of inhalation UR to inhalation SF (for 
carcinogens). -

80. p. 4-103, para. 3 Add inhalation cancer unit risks to Tables 4-1 and 4-2. See comment for p. 4-12, Table 
4-1. 
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# . Page, Paragraph Comment Closed On 

(p.), (para .. ) 

81. p. 4-103, para. 4 Cite EPA (1998a) guidance for dioxin TEF methods. 

82. p. 4-104, para. 1 Note explicitly that the RPF method for carcinogenic PAHs will be applied to both oral 
and inhalation pathways, even though EPA (1993) recommends the RPF approach only 
for ingestion. Also, state that non-cancer effects of PAHs will be evaluated, depending 
on the availability of non-cancer toxicity values (i.e., RfDs, RfCs). 

83. p. 4-104, para. 4 There is a typo in "Aroclor 1016." 

84. p. 4-105, para. 2 How about inserting sections (after 4.4.2.7) on Hg, Ni, and Pb? See EPA (1998a) 
guidance. Also, see comment on Pb for p. 4-100, para. 4. What about other COPCs 
specifically addressed by EPA (1998a) (e.g., nitroaromatics, voes, hydrogen 
chloride/chlorine gas, criteria pollutants)? 

85. p. 4-105, para. 4 See comment for p. 4-99, para. 3, (2). Also note that external slope factors for air 
submersion are not provided in Table 4-3. These can be found in EPA (1998) (Federal 
Guidance Report No. 13, Table 2.4), or if unavailable, by multiplying dose factors in 
EPA (1993) (Federal Guidance Report No. 12) by 0.06 risk per Sv (ICRP, 1991). Please 
clarify and include these risk coefficients (morbidity) in Table 4-3. Note in their risk 
assessment, ATG also made corrections for external rad soil depth and child rad 
exposures. Please consider these modifications. 

86. p. 4-105, para. 5 "Long-term chronic" is redundant. The hierarchy specified for acute toxicity data varies 
slightly from that in EPA (1998a) guidance. Please provide rationale. 

87. p. 4-105, para. 6 Please provide a reference for the 50 mrem limit. 

88. p. 4-106, para. 1 Refer to "lifetime ADD" simply as "LADD." 
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# Page, Paragraph Comment Closed On 

(p.), (para .. ) 

89. p. 4-106, para. 3 Define ADD and RfD in the equation, showing units. 

90. p. 4-106, para. 5 Much of this paragraph on additivity is redundant with the additivity description in 
Section 4.4.2.1 (p. 4-101, para. 4). Please refer to this previous section to minimize 
repetition. 

91. p. 4-107, para. 1 Include units for LADD and SF for external rad for air submersion too. Also, I would 
refer to "Theoretical Risk" as "Excess Cancer Risk," "Cancer Risk," or simply "Risk." All 
results in risk assessment are uncertain ( or "theoretical") to some extent. . 

92. p. 4-107, para. 2 See comments for p. 4-99, para. 3, (2) and p. 4-105, para. 4. 

93. p. 4-109, para. 3 In the last sentence, replace"," with "and" between "EPA 1998a" and "Screening 
Assessment. .. " 

94. p. 4-111, para. 5 Please provide a citation for the statement by NBS. 

95. p. 4-112, Figure 4- A note indicates that the figure is not to scale. First, there is no scale. The comment 
13 response indicated that internal boundaries may not be to scale. So, second, how 

about providing a map with the correct boundaries? 

96. p. 4-113, para. 1 The reference to Figure 4-14 here appears incorrect; The wetland habitat figure 
(previous draft) is apparently missing. 

97. p. 4-113, para. 5 Maybe just before the "Terrestrial Ecosystem" heading, you could refer to Appendix c-
1, since many of the species listed in Appendix C-1 are discussed in Section 4.5.1.2. 

98. p. 4-127, Figure 4- Delete "Terrestrial" from figure title, sincethis figure describes the aquatic food web. 
19 
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.) 

# Page, Paragraph Comment Closed On 

(p.), (para .. ) 

99. p. 4-129, para. 1 There are no single page profiles of selected fish, as stated. Please correct. 

100. p. 4-129, para. 2 The last sentence seems misplaced, since the immediate discussion concerns receptor 
species only. Please delete. 

101. p. 4-130, Figure 4- Add "(names in bold)" to figure title. Also see comment for p. 4-127, Figure 4-19. 
21 

102. p. 4-131, Table 4-8 Although assessment endpoints should be phrased with neutral language, they should 
include both an ecological entity ( e.g., species, community, habitat) and a 
characteristic describing the entity (e.g., survival, growth, reproduction, nesting, 
feeding, abundance, habitat, species diversity, community structure) (EPA, 1998). So, 
under "Assessment Endpoint," please include a characteristic for the entity for all 
entries. For Measures 1-6, include vapors and particulates for both air concentration 
and soil deposition. 

103. p. 4-145, para. 1 In the second to last sentence, delete "and exposure." "Measure of exposure" is 
defined as a measure of stressor existence and movement in the environment and its 
contact or co-occurrence with the assessment endpoint (EPA, 1998). 

104. p. 4-146, para. 1 . This text is now repeated three times (i.e., p. 4-49, 4-89, 4-146). How about simply 
referring to the first occurrence? Also, see comment for p. 4-89, para. 3. 

105. p. 4-147, para. 1 In the second sentence, add "COPC concentration in plant and animal tissue, COPC 
concentrations in air, inhalation rates" as inputs into the ADD calculation. Also, note 
that transfer factors are tabulated in Appendix C-2. 

106. p. 4-147.to 4-152 Please clarify if these exposure equations (i.e., soil to wildlife, air to wildlife, sediment 
to wildlife, surface water to animals and wildlife, terrestrial rad internal and external) 
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# Page, Paragraph Comment Closed On 

(p.), (para .. ) 

were developed or taken from another source (and cite relevant references, if any). 

107. p. 4-147, para. 2, It looks like there should be parentheses around "IAcii x BAF-S." The use of subscripts 
Herbivore, Mid-level is confusing. For example, IPri is presumably for receptor i, but IPra is defined for 
Predator, and receptor a (a=i,n). Please clarify and simplify if possible. 
Omnivore Equation 

108. p. 4-147, para. 3, Please check this equation. Define IAni• Should Wi be BW? Should it read: 
Top Predator ADDijk=(AUFik)(TUFik)[:En(Cnik x IAni)]/BW? 
Equation 

109. p. 4-148, para. 1 Define ITn, IPr n, IPvn, !Acin, and ISn, 

110. p. 4-149, para. 2 For evaluating terrestrial rad exposure, you might look at Sample et al (1997, 
ORNL/TM-13391). Also, please clarify how radionuclide dose to organisms living in soil 
(e.g., plants, soil invertebrates) will be quantified. 

111. p. 4-149, para. 5 Show derivation of CF (5. l lE-5 rad/d per pCi-MeV /g-dis). Also, picoCurie is 
abbreviated conventionally as pCi, not pC. Should Coik be Coiik? Define or delete 
subscript m. 

112. p. 4-149, para. 6 I presume the values for E are in Table A.1 in Eckerman and Ryman (1993), but where 
are the values for <I> and n in this reference? 

113. p. 4-150, para. 1 Please indicate the source for BAFij data for rads. Show units for BAFij (i.e., g matter/g 
tissue). Also, subscripts are missing on BAF where it is defined. 

114. p. 4-150, para. 4 Set Ii= ITi too 
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(p.), (para .. ) 

115. p. 4-150, para. 6 State the source for all of the transfer factors required to calculate ADD for rads. Add 
these data to Appendix C-2. 

116; p. 4-151, para. 1 Units for Riik are rad/day, not pCi/g. Again, note that picoCurie is abbreviated 
conventionally as pCi, not pC. What about including external exposure to rads in air, as 
well as in soil? 

117. p. 4-151, para. 2 Why not use Federal Guidance Report No. 12 (Eckerman and Ryman, 1993) for 
external DCF values, rather than NRC (1992)? 

118. p. 4-151, para. 6 In the second sentence, add "COPC concentration in plant and animal tissue, ingestion 
rates, bioaccumulation factors" as inputs into the ADD calculation. Also, note that 
transfer factors are tabulated in Appendix C-2. 

119. p. 4-152, para. 1 For IAm definition, add "m" to prey type. 

120. p. 4-152, para. 4 For rad assessment for aquatic biota, please also consult the supplement to Blaylock et 
al (1993). The reference is: Radiological Benchmarks for Screening Contaminants of 
Potential Concern for Effects on Aquatic Biota at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, July 1998, BJC/OR-80, Prepared for USDOE by Bechtel Jacobs 
Company LLC. You should also look at Baker and Soldat (1992, PNL-8150). 

121. p. 4-153, para. 3 For Riik definition, add "j" to COPC. 

122. p. 4-153, para. 4 Modify the final sentence: "According to Blaylock et al (1993), internal beta radiation 
for large fish and internal alpha radiation for both small and large fish are completely 
absorbed (i.e., <I>=l). 

123. p. 4-153, para. 5 Multiply Cwik by the density of water (1 kg/L) to balance units. Specify the value for CF 
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(p.), (para .. ) 

(i.e., CF=l.44E-6 rad/day per Bq-MeV/kg-dis). 

124. p. 4-153, para. 6 Modify this sentence: "According to Blaylock et al (1993), external .beta radiation from 
water and sediment for large fish and external alpha radiation for both small and large 
fish from water and sediment are negligible." 

125. p. 4-154, para. 4 In the last sentence, should "receptor grid" be "exposure grid?" 

126. p. 4-155, para. 6 Because TUF= 1 will be assumed for the SLRA, please streamline the above TUF 
description which seems needlessly detailed. 

127. p. 4-155, para. 9 In the second sentence, "vapor" is not an environmental medium. I think you mean 
"air." 

128. p. 4-156, para. 3 Please provide references for SP transfer factors for the Hanford site and from 
published guidance. 

129. p. 4-156, para. 4 Please clarify the statement in the second sentence on why Table C-2-1 SP data will 
not be used (e.g., clarify the distinction between SP and Br [p. 4-57]). 

130. p. 4-156, para. 5 . Please provide references for BAF-S transfer factors for the Hanford site and from 
published guidance. 

131. p. 4-157, para. 4 Regarding the proxy earthworm data, refer to Figure 4-20. 

132. p. 4-158, para. 6 You might want to change the heading for this paragraph to "Surface water-to-animal 
tissue uptake factor" to further differentiate it from WP. 

133. p. 4-158, para. 7 Where in EPA (1998a) guidance is the hierarchy listed for selecting BCFs? 
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(p.), (para .. ) 

134. p. 4-159, para. 1 The last two sentences of this paragraph are confusing, because a hierarchy was 
already prescribed (without differentiating between organics vs. inorganics, except for 
the fifth choice) in the earlier part of the paragraph on the pteceding page. Please 
clarify. 

135. p. 4-159, para. 2 Please clarify if the Southworth et al (1978a) regression will only be used_ for the 7 
specific PAHs on which it is based and, similarly, if the Southworth et al (1978b) 
regression will only be used for the 3 nitrogen-containing PAHs on which it is based. 
Or, as a fourth choice in the hierarchy, are these regression-derived BCFs being used 
as surrogates for organic COPCs (in general) for small aquatic animal receptors? What 
about larger aquatic receptors (e.g., fish)? 

136. p. 4-159, para. 5 Please provide references for BASF transfer factors for the Hanford site and from 
guidance. 

137. p. 4-160, para. 3 Note the definition for Koc is "organic carbon-water partitioning coefficient" (not organic 
matter). 

138. p. 4-160~ para. 4 Please provide a reference for using Kaw as a surrogate for Koc. 

139. p. 4-160, para. 5 I think "BAF" should be "BAF-S." 

140. p. 4-160, para. 9 Include the default for WP here too for aquatic plants (i.e., WP=l). 

141. p. 4-161, para. 5 Regarding the first sentence, what about also including growth inhibition as a 
legitimate endpoint for estimating a NOAEL? 

142. p. 4-161, para. 6 The Opresko et al (1994) reference has been updated to Sample et al (1996). Please 
revise. 
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143. p. 4-162, para. 1 Although the body weight ratio scaling exponent of zero for birds is based on LC50 
data, Sample et al (1996) apply it to NOAEL data (equation 6 in their report). The 
implication is that it applies to chronic data, as well. So, what did Brad say again? 

144. p. 4-162, para. 3 Please clarify if you are advocating route to route extrapolation (i.e., oral to inhalation) 
for TRVs? If so, comment on the uncertainty introduced in this extrapolation (e.g., 
toxicokinetic differences, etc".). 

145. p. 4-162, para. 6 : I noticed that for Table C-3-5 (TRVs for sediment-dwelling biota) (Appendix C-3), the 
headings are not carried over from page to page. Please correct. 

146. p. 4-163, para. 1 Classifying COPCs by mode of action may be difficult, since many chemicals have 
multiple modes of action and target sites (e.g., Pb has neurological, hematological, 
renal, reproductive, blood pressure effects). Also, please clarify if HI from rads will be 
summed with HI from non-rad chemicals for a given receptor. 

147. p. 4-164, para. 3 Note that evaluation of uncertainties is part of the ERA process (EPA, 1998, EPA/630/R-
95/002F) in all major steps, but typically summarized in the risk characterization step. 

148. p. 4-165, para. 3 Describe the limitations and uncertainties associated with evaluating inhalation and 
dermal pathways (e.g., lack of relevant exposure parameters, lack of relevant TRVs) for 
various groups of eco receptors. 

149. p. 4-165, para. 4 See comment for p. 4-161, para. 6. 

150. p. 4-166, para. 3 Regarding the last sentence on immigration effects, cite Spromberg et al (1998, ETC 
17: 1640-1649). 

151. p. 4-166, para. 4 Clarify that only incrE;?mental risk due to facility emissions (not existing background risk) 
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(p.), {para .. ) 

will be evaluated (presuming this is the case), and that the Hl<0.25 threshold (EPA, 
1998a) is designed to buffer background contributions to risk. 

152. p. 4-166, para. 5 Please clarify the fourth sentence. In reality, cumulative risk is always operative, since 
all receptors are subjected to multiple stressors, multiple sources, etc. 

153. p. 4-168, para. 1 Although it is stated that "the exact basis for RBEC will be specified at a later date," the 
revision that R8EC will be developed for plausible scenarios (p. 4-167, para. 5) now 
characterizes the basis (i.e., RBECs will not be based on worst case scenarios). Please 
clarify. 

154. Appendices All data contained in appendices should be checked for accuracy. For example, the 
inhalatioh URF for 2,3,7,8-TCDD in Appendix 8-1 (p. 8-50), listed as 3.3E-8 (µg/m3r1

, 

should be 3.3E+1 (µg/m3r1
• 

155. Appendix C-3 and Please clarify the relationship between TRVs in Appendix C-3 vs. Appendix C-4. Which 
Appendix C-4 TRVs will be used? 
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U.S. Environmental Protection Agency, Region 10 
Comments on May 7, 1999 

Draft Work Plan for Screening Level Risk Assessment for the TWRS-P 
Facility 

General Comments 

EPA's review has included a review of Ecology's comments, which we support. We have not 
duplicated these comments, except for the purposes of affording further clarity. 

Attachment A to these comments include some errors which have been found in the "Human 
Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities," EPA 1998 
(HHRAP). 

Upon completion of the list of COPCs and ROPCs to be evaluated in this Screening Level Risk 
Assessment (SLRAWP), consistent with the specific comments provided below, and the 
corresponding update of Appendices B-_1, C-2, and C-3, the Agencies will conduct a thorough 
review of these appendices and provide BNFL additional up-to-date information for these 
appendices, including toxicity data from Agency sources not available to BNFL (i.e., from 
NCEA, etc.) and any additional errors which may have been found in HHRAP. To the extent 
that BNFL uses a TRV value or BCF that was not provided by the Agencies, BNFL should 
provide supporting information for the TRV (source of data, test duration, test endpoint, 
dose, uncertainty factor, etc.) or BCF (i.e., source of data, field or lab test, surrogate data, 
etc.) to allow the Agencies to perform an independent determination of its appropriateness 
for use. 

Please note that a detailed review of all calculations or input assumptions of the SLRAWP was 
not performed. Thus, calculations should be further checked for accuracy prior to re
submittal of the SLRAWP. Regarding the Screening Level Ecological Risk Assessment 
(SLERA), in particular, the "screening level" approach implies the use of conservative default 
assumptions, as the general rule. Thus, species-specific parameters (e.g., parameters listed 
in receptor species profiles on pages 4-135 through 4-144) should be justified as to their 
appropriateness for the Hanford site. This justification might include literature sources and 
derivation of parameters as an appendix to the SLERA. When high quality data are 
unavailable, conservative default assumptions should be employed. The use of home ranges 
for species is considered a step towards more site-specific and non-screening. It is 
recommended, for the initial screen, that the more conservative assumption would be that 
the species exclusively eats within the study area at the maximum concentration location 
within its habit area. In general, the SLERA should exhibit internal consistency, reflecting a 
screening level approach. 
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Specific Comments 

1. Page 2-1, Third Paragraph: Should clarify that the FRA will incorporate the emission 
test results from the performance test in accordance with the approved Screening 
Level Risk Assessment Workplan (SLRAWP), except that the following updates would 
be incorporated: 

• Toxicity data updated based on reevaluation of toxicity data sources identified in 
SLRAWP; 

• Addition of compounds newly identified during the Performance Test; 
• Compound and mass of identified emission rates updated based on Performance 

Test results; 
• Stack gas parameters (i.e., flowrates, temperatures) updated based on 

Performance Test; 
• Update of receptor locations based on land use changes, if any; and 
• Update to addresses errors found in risk assessment (i.e., lost decimal places, 

transposed numbers, etc.). 

2. Pages 3-1 through 3-4, Section 3.1: Maps should include the following: 

• A map of the BNFL TWRS-P Facility and surrounding area depicting towns, 
highways, other operational areas, Indian reservations, any points of recreational 
interest, receptor locations, and plots of three, ten, and fifty kilometer radii circles 
from the stacks/sources. 

• A topographic map of the model area depicting geographic features, which 
influence the air model results, receptor locations, and plots of the three, ten, and 
fifty kilometer radii circles from the stacks/sources. 

• A land use map of the area which identifies the Hanford site, any established water . 
sources on the site, and the off-site public, state, Indian, and private lands. The 
three, ten, and fifty kilometer radii circles from the stacks/sources shall be plotted 
on this map also. 

• A larger scale map of the area in the immediate vicinity of the BNFL TWRS-P 
Facility, which exactly locates the stacks/sources. This map shall depict the facility, 
other buildings in the area, receptor locations, terrain elevation of receptors, and 
other pertinent information. The three, ten, and fifty kilometer radii circles from 
the stacks/sources shall be plotted on this map also. 

3. Pages 3-6 through 3-8, Section 3.2: Needs to be amended to address the 
pretreatment system with respect to removal of organics from LAW and HLW. The 
abated emissions (organics, inorganics, radionuclides, acid gases) from the 
pretreatment system (including feed units) will be required to be imputed into the PRA 
and FRA and must be identified as a source in the SLRAWP. 
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4. Page 3-9, Section 3.3.2, First Paragraph: Add acid gases and metals to the other 
contaminants in the offgas. 

5. Pages 3-11 through 3-15: The projected operating temperature for the catalytic 
oxidizer (CO) is within the temperature range (between 350-750° F) that has an 
increased potential for dioxin formation. What is the expected efficiency of this unit at 
this low temperature compared to higher temperatures? Why is the CO not included 
as part of the Standby Offgas System? To make efficient use of the CO, it should be 
designed and operated at temperatures above the upper end of the range for 
increased potential dioxin emissions and provide, when combined with the rest of LAW 
Vitrification System and the rest of the HLW Vitrification System, an organics DRE of at 
.least 99.99%. (See comment 25 for further discussion on DRE requirements.) 

6. Page 3-16, Section 3.6, Page 4-28, Section 4.2.1, and Page 4-36, Section 4.2.2.3: 
(Fugitives) air flows which do not pass through the LAW and HLW Vitrification 
Systems, but instead cascade from less contaminated areas to more contaminated 
areas (C2 to C3 to C4 to CS to HEPA filter and to the stack) must be included in the 
risk assessment as abated fugitive emissions. A review of the ATG or BNFL Advanced 
Mixed Waste Treatment Facility SLRAWPs would provide excellent examples of how 
this should be calculated and presented in SLRAWP, PRA, and FRA. 

7. Pages 3-17 through 3-18, Section 3.7: The evaluation of upsets with respect to 
deteriorated operations (radionuclide, metal, acid gas removal efficiency, or organic 
destruction and removal efficiency less than demonstrated during the performance 
test) need to be addressed in addition to the bypass scenario that is described. 

8. Page 4-1, Section 4: List under purposes of the risk assessment: "Provide the 
information necessary to determine what, if any, additional permit conditions are 
necessary for the operation of BNFL TWRS-P Facility to be protective of human health 
and the environment." 

The FRA will include estimated emissions based on engineering calculations 
(pretreatment system emissions and abated fugitive emissions) and performance test 
emissions for the LAW and HLW Vitrification Systems. 

9. Page 4-1, Section 4, First Bullet: It is suggested that the description of worst-case 
scenario include an explanation that it represents a hypothetical location. 

10. Pages 4-1 through 4-27, Section 4.1: The process identified in the HHRAP for selection 
of Chemicals of Potential Concern (COPCs) and Radionuclides of Potential Concern 
(ROPCs) is the appropriate process for selection of COPCs and ROPCs in the emissions, 
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modified to be applicable to the proposed TWRS-P Facility as shown below: 

Step 1: Evaluate analytical protocol for the stack tests to be performed during the 
performance test. Prepare a list that includes all the compounds specified in the 
analytical methods for the performance test. 

Step 2: Evaluate the type of mixed waste to be processed at the BNFL.TWRS-P 
Facility-including all wastes that the units will be permitted to process--to determine 
which compounds should be retained for evaluation as COPCs and ROPCs because 
they are present in the waste. 

Step 3: Delete from the list of COPCs and ROPCs those compounds that are not 
components of any feed stream, not expected to be formed in process (i.e., PICs, etc), 
and do not have toxicological data. Those compounds that are; (i) listed as present in 
the LAW or HLW, but have no toxicological data; or (ii) not listed as present in LAW or 
HLW, but are detected during the performance test, that have no toxicological data 
(specific to the compound or appropriate surrog~te toxicological data) will be 
accounted for qualitatively in the uncertainty analysis. Quantitative application of 
surrogate toxicological data will require Ecology pre-approval and discussion in the 
uncertainty analysis. 

Step 4: (This step is for the FRA, after completion of the performance test.) Evaluate 
the thirty (30) largest tentatively identified compounds (TIC) peaks and all TIC peaks 
which are greater than · 10% of the nearest internal standards obtained during gas 
chromatography (GC) analysis. For any TICs without toxicological data, address as 
specified in step 3, above. Also, include the TICs in the denominator of the total 
organic emissions (TOE) factor computation as discussed in Section 2.5.5. 

Step 5: Evaluate any compound that may be of concern due to other site-specific 
factors (e.g., community and regulatory concern, high background concentrations). 
Include as COPCs/ROPCs those compounds that; (1) are a concern due to site specific 
factors; and (2) may be emitted by the combustion unit. 

Due to; (1) the nature of complex thermal treatment processes, which the BNFL 
TWRS-P Facility would clearly be characterized as an example of; (2) limited number 
of validated stack sampling methods available; (3) sampling and analytical limitations 
posed by mixed waste; and (4) limitations on available toxicity data, an automatic 
screening process has already occurred which limits our ability to evaluate the risk of 
all compounds which could potentially be released from the facility. Despite this, the 
list of compounds that compose the portion of the stack gas that we can characterize 
is still in the hundreds. It is also the perception of the public and environmentally 
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active groups that thermal treatment facilities are inadequately characterizing the 
emissions and risks from their facilities. 

In light of all of the above, and the uncertainty it already brings to the risk assessment 
process for a thermal treatment facility, it is not appropriate to even further 
increase this uncertainty by substituting indicator compounds for the lists 
derived using the steps identified above. A process of this type was originally 
included in the previous guidance (''Exposure Assessment Guidance for RCRA 
Hazardous Waste Combustion Facilities", April 1994) for evaluating the indirect 
pathway. Itis stated in the current HHRAP, "US EPA OSW is now recommending that 
one COPC list be developed which applies to both indirect and direct exposure 

· analysis. U.S. EPA OSW believes that risk assessors can complete spreadsheet-based 
risk calculations for all COPCs listed as a result of the identification process, thereby 
providing for an efficient use of facility and regulatory resources. This approach 
should help minimize public concern over the exclusion of some COPCs and should 
reduce confusion for those interested in reviewing the results of the risk assessment." 
Also, assignment of surrogates for COPCs and ROPCs at this early stage could 
eliminate important constituents for dispersion and deposition considerations; and may 
not be protective of indirect exposures. 

11. Page 4-2, Section 4.1, First Complete Paragraph: Radioactive COPCs should be 
referred to as ROPCs to be consistent with previous risk assessments at other mixed 
waste facilities and to be more readily understandable and distinguishable to the 
reader. 

12. Page 4-2, Nonradioactive Constituents of Potential Concern: It is recommended that 
the criteria pollutants also be included in the .SLRAWP, not just in the PSD permit 
application. These pollutants add to the potential risks and hazards experienced by 
receptors of facility emissions. In some cases, criteria pollutants can be accounted for 
only qualitatively in the PRA and the FRA . . 

13. Page 4-2, Regulatory Data Quality Objectives: Some narrative language should be 
added to describe how the constituents in the waste feed to be treated at the facility 
are, or are not, known. Because generic data-bases of hazardous chemicals are used 
to develop the list of potential COPCs in the waste feed, it appears that the waste 
stream composition may not be well characterized or otherwise understood. If this is 
the case, it merits a discussion here, since development of the COPC list is a critical 
part of the SLRAWP process. 

14. Page 4-3, First Bullet: Add "(DST)" after "Double-shell Tank." 

15. Page 4-3, Organics and Inorganics Screening Criteria: It is not clear how many of the 
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other bullet items, which very briefly describe how organic and inorganic constituents 
were screened from the waste, are reasonable for exclusion from further consideration 
in the PRA. The toxicity screening of organic chemicals is inappropriate for chemicals 
or radionuclides that are known to be in the waste feed either through analysis or 
process knowledge. All chemicals known to be in the waste feed with cancer and non
cancer toxicity values in IRIS, HEAST, or as EPA National Center for Environmental 
Assessment (NCEA) values may not be eliminated from the waste feed COPC list. 
(Note: NCEA provisional values may be obtained from a Region 10 toxicologist.) 
ATSDR Minimum Risk Levels (MRLs) are a fourth source of toxicity criteria. The . 
hierarchy in the 1998 EPA guidance for acute toxicity values should be followed. 

Two tables should be included; (1) that lists all of the potential COPCs/ROPCs 
eliminated from the wastes; and (2) that lists all of the potential COPCs/ROPCs 
eliminated from the emissions based on steps described in comment 10 above. A 
reason .for the initial consideration and the ultimate elimination of each 
chemical/radionuclide should be provided. (See BNFL, !NEEL, AMWfF, and ATG · 
Permit Applications for examples of presentation of this decision process [tables in 
main body of workplan and supporting example calculations in appendices]). 

The following are additional comments on the bullet items which describe the bases 
for screening of the wastes: 

A) If there is no SW-846 analytical method available for an organic, other 
methods should be investigated. If no readily available method is available, 
and the compound is known to be present in the waste, it should be retained as 
a COPC that will be qualitatively evaluated in the uncertainty section of the 
SLRAWP. 

B) It is not clear what the following bullet item means: "Listing the inorganic 
compounds and metals in the input of the starting lists." Please explain. 

C) It is not clear how "the list of metals and ions" was derived, nor how it was 
consolidated. 

D) It is not clear how "the resulting list" was compared with "the Hanford Site 
waste inventories" and what, therefore, was excluded. 

E) It is not clear what "Assessing alternative sources of information" refers to or 
how it was used to eliminate COPCs. 

16. Page 4-11, PCBs: This paragraph should indicate that total PCBs will be evaluated for 
their non-cancer effects and that non-coplanar PCBs will be evaluated for their 
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carcinogenicity, separate from coplanar PCBs. 

17. Table 4-1, Selection of Organic Indicator Chemicals: .Why is the column entitled "Small 
mammal/bird oral NOAEL" included under the heading of "Carcinogenic Slope Factor?" 
In any case, screening of ecological toxicity values cannot be limited to the use of 
NOAELs. A hierarchy approach should be used with appropriate uncertainty factors 
applied as follows: 

Chronic NOAEL 
Subchronic NOAEL 
Chronic LOAEL 
Subchronic LOAEL 
Acute median lethality point estimate; and 
Single dose toxicity value: 

Use the following UFs to convert a toxicity test endpoint to a TRV equivalent. of a 
chronic NOAEL: 

Chronic LOAEL ( or Lowest Observed Effect Level [LOEL] or Lowest Observed 
Effect Concentration [LOEC]), multiply by a UF of .1 to convert to a chronic 
NOAEL. 

Subchronic NOAEL, multiply by a UF of .1 to convert to a chronic NOAEL. 

Acute lethal values (such as LCS0 or LDS0), multiply by a UF of 0.01 to convert 
to a chronic NOAEL. 

Many of the chemicals without listed toxicity values have values cited in ATG's 
Preliminary Risk Assessment. The proposed use or non-use of route-to-route 
extrapolation factors should be included in this table. Sources of each toxicity value 
should be given in a footnote. A footnote should also indicate how inhalation RfDs 
were derived. 

18. Page 4-6, Section 4.1.3: The bullet items should cite the appropriate tables that list 
the COPCs. 

19. Tables 4-1, 4-2, and 4-3: Should be placed together in the text, or at the end of the 
narrative in a section for all tables in this section. 

· 20. Page 4-26, Table 4-3, Selection of Indicator Radionuclides: Many of the radionuclides 
listed have chemical toxicity values available, but are not included as non-radioactive 
COPCs. All of the chemicals on this table are potential non-radioactive COPCs and 
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must not be excluded as such without Ecology approval. 

21. Page 4-28, Section 4.1.5, Second Paragraph: Delete the word "conservative" in the 
second sentence. The assumptions are not necessarily conservative in the face of a 
"high level of uncertainty regarding the exact make-up of the waste and the lack of 
performance data," which is most certainly a non-conservative uncertainty. 

22. Page 4-28, Section 4.2, First Paragraph: This paragraph could be construed to mean 
that media verification sampling will be conducted as part of the FRA, because of the 
reference to modeling being peculiar to the PRA. It should be clear that while the 
estimate of emissions is different between the two, modeling to predict air dispersion 
and deposition is common to both the PRA and the FRA. 

23. Page 4-29, Section 4.2.2.1, Stack Emissions: The second sentence states that, 
· "different approaches will be used to estimate stack emissions for different categories 
of indicator COPCs," but there is no explanation of what the approaches are or how 
they are different. Either an explanation should be given, or the reader should be 
directed to the location where this is explained. 

24. . Page 4-31, "Organic Chemicals in Waste Feed" Second Paragraph: This states that the 
TOC in each envelope will be "estimated as the upper confidence limit on the average 
from available data or the maximum detected concentration, whichever is lesser." The 
larger, not smaller, of the two numbers should be selected. 

25. · Page 4-31, Last Paragraph, Section 4.2.2.1: As stated in comments on the previous 
version of the Draft Performance Test Plan and Draft SLRAWP, when determining what 
performance standards apply to a thermal miscellaneous treatment system, the intent 
of the system is not the driving factor (i.e., to treat radiologically contaminated waste). 
What wastes will be treated, and what occurs to the constituents contained in the 
waste, are major factors. Like an incinerator, the vitrification systems will; (1) 
volatilize organics; (2) breakdown organics (i.e., destroy ); (3) form products of 
incomplete destruction in the melter, SCR, and CO; (4) remove organics in the offgas 
system; and (5) potentially form other organics in the offgas system. It is clear that 
application of the incinerator organic, 99. 99% DRE performance standards, is 
appropriate for application to the vitrification system, unless it is not handling waste 
containing organics or is handling waste with insignificant level of organic dangerous 
waste constituents. See the comment on the previous version for a discussion of 
options to address this issue. This issue must be addressed prior to approval of the · 
SLRAWP; a DRE will not simply be selected based on what it appears the system can 
meet as designed. · 

26. Page 4-33, Table (not numbered): It is unclear whether the assumptions in the table 
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regarding the relative balance of elemental and divalent mercury will be used, and the 
statement below the table that, "it is assumed that elemental mercury would be the 
form that leaves the stack" are conflicting. Will the assumptions in the table in fact be 
used? 

27. Page 4-34, Unknown Emissions: An estimate must be provided for application of a 
TOE factor to the emissions projected from the facility to account for risks from 
unidentified organic compounds in the LAW and HLW Vitrification Systems stack · 
emissions. It should be assumed that the unidentified compounds are similar in 
toxicity and chemical properties to those of the identified organic compounds taken as 
a whole. The TOE factors, which have been computed for hazardous waste 
combustion facilities (HHRAP), have ranged from 2-40. Most of the TOE factors 
computed for hazardous waste combustors in EPA Region 10 have been below 5. 
Based on the apparent lack of robustness of the BNFL 1WRS-P Facility for organic 
destruction, it is recommended that a factor of 5 be used for the PRA and the TOE 
factor will be measured for the FRA. 

28. Page 4-35: It should be made clear that the bypass event will be evaluated separately 
from the evaluation of upsets for deteriorated operations (radionuclide, metal, acid gas 
removal efficiency, or organic destruction and removal efficiency less than 
demonstrated during the performance test) that include the upset factors of 2.8 for 
organics and 1 .45 for metals and radionuclides. The level of degradation based on the 
bypass event should address the maximum amount of destruction you may achieve in 
the melter before the bypass, and removal you may achieve of organics, metals, acid 
gases and radionuclides with only the Quench, HEMF, and HEPA versus the entire LAW 
and HLW Vitrification Offgas system. It is likely that the expected level of increased 
emissions will be much greater than 10 times for the bypass scenario. 

29. Page 4-39, COPCs Identified in Stack Emissions: "the lessor of the 95th percentile or 
maximum stack gas concentration from the three trial burn runs should be used to 
develop the emission rate estimate used in the risk assessment" (HHRAP). 

30. Page 4-39, Unidentified Organic Chemicals: Remove TOC terms from the equation. 
(See HHRAP, page 2-10.) 

31. Page 4-42, Identification of COPCs: Based on updates to the SLRAWP and the results 
of the performance test, the COPC and ROPC list for the FRA may indeed be different. 

32. Page 4-44: Emission source information (stack heights, stack diameters, stack gas flow 
velocities, and stack gas temperatures) must be provided in the SLRAWP for review 
prior to running the modeling. Also, any site-specific parameters and any other 
parameters other than specific defaults provided for in the guidance that are used in 
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modeling (air dispersion or exposure), must be documented (i.e., source, justification 
of representativeness, etc.) in the workplan to allow the Agencies to independently 
evaluate their adequacy. The SLRAWP should indicate that for the ISCST3 model in 
the PRA and FRA the following shall be provided: (l)electronic copies of all modeling 
run input files, output files, plot files (i.e., plot files [not post files] for entire receptor 
grid, vapor phase and particulate phase concentration, and deposition rates, etc.); 
and (2) hard copies of all modeling run input files, representative output files, and 
representative plot files. The SLRAWP should also indicate that for calculations of 
media concentrations, risks, etc. in the PRA and FRA, the following shall be provided: 
(1) an electronic copy of databases; and (2) hard copies of sample calculations and 
tables of key intermediate values, illustrating how a database was used to calculate 
risks. 

33. Page 4-44, Analysis of Multiple Stacks: Needs to be clarified that all stacks (LAW and 
HLW Vitrification System Stacks, Pretreatment Stacks, and separate abated fugitive 
emissions stacks) will be included in the modeling. Each stack should be modeled 
separately to allow a separate evaluation of impacts. 

34. Page 4-44, Meteorological Data: The location (i.e., latitude and longitude, depicted on 
a map) of the Hanford Site Meteorological Station should be provided and 
documentation that this station is representative of meteorological conditions at the 
BNFL lWRS-P Facility. 

35. Page 4-47: The actual particle size, particle distribution, and scavenging coefficients 
which are proposed for use in the modeling should be specified in the SLRAWP. 

36. Page 4-52, Third Paragraph: Soil loss constants not found in HHRAP, or assumed to be 
zero based on n'ot being found in HHRAP, should be provided in the SLRAWP. 

37. Page 4-53: Actual soil dry bulk density values used in the calculations should be 
specified in the SLRAWP along with the source/basis. 

38. Page 4-56: If the length of plant exposure to deposition per harvest of edible plants 
used is based on site-specific data, it should be specified in the SLRAWP along with 
source/basis. 

39. Pages 4-77, 4-83, 4-84, and Table 4-5, Plausible Current and Future Land Use 
Scenarios: The nursing infant must be included for the residential adult and Native 
American resident adult scenarios and must also include ROPCs and PCBs. 

It is not apparent why the subsistence farmer adult and child, and the subsistence 
fisher adult and child scenarios are not included for plausible current and future land 
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use, but are included for worst-case future land use (no current worst-case is 
proposed). Either these exposure scenarios must be included, or an acceptable 
justification for their exclusion must be provided. 

Also, it is stated that, "Native American populations currently engage in food gathering 
(plant gathering, hunting, fishing) and cultural activities on Hanford Site Land" within 
the project study area; yet, the location for this receptor is at the Hanford Site 
Boundary versus on the Hanford Site and other Native American scenarios (i.e., 
hunter/gatherer, fisher) are not being considered. 

The Native Americans must be broken out into separate subsistence hunter/gatherer 
and subsistence fisher scenarios. The narrative here, as well as Table 4-4 (Exposure 
Scenarios) and Table 4-6 (Exposure Parameters for Native American subsistence 
scenarios), seem to group them together. 

40. Pages 4-83 and 4-84: "Exposure Pathways;" the justification for not including 
inhalation of re-suspended dust is not acceptable. EPA and Ecology determined for 
the ATG SLRAWP that the arid and unpaved nature of the land in the Hanford area 
render this pathway potentially as, or more, important than incidental soil ingestion, 
depending upon the receptor and/or the COPC. This pathway must be included in the 
SLRAWP. 

41. Page 4-84, Paragraph on Dermal Exposure: Add the following sentence at the end of 
the paragraph: "This is a non-conservative assumption, because dermal contact is 
virtually always a factor when direct contact with soil is a potentially complete 
pathway, along with inhalation and incidental ingestion." The dermal pathway should 
be included in the FRA if the PRA indicates that the ingestion pathway is borderline or 
higher in terms of contribution to risks and hazards for any plausible receptors. 

42. Tables 4-5, 4-6, and 4-7, Exposure Parameters: Exposure assumptions are provided 
only for three (3) receptor groups. Exposure assumptions for all receptor groups to be 
evaluated must be provided. 

43. Page 4-90, Table 4-5: Incidental soil ingestion rates are 0.0001 kg/day for residential 
adults and 0.0002 for children. Exposure duration (ED) assumptions should be 
stipulated throughout the table. 

44. Page 4-90, Table 4-5: The g/day assumption upon which the fish consumption rates in 
kg/kg-day are given must be provided in the comment column, as they are in Table 4-
6. 

45. Page 4-95, Table 4-6: The exposure assumptions for Native American scenarios should 
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be the same as those in the ATG PRA, with the exception of the child milk 
consumption rate, which should be .353 liters/day. This table does not, but must be 
amended, to include the child Native American. There should be separate tables for 
the hunter/gatherer and fisher exposure groups. The sweat lodge scenario should be 
incorporated. 

46. Page 4-97, Table 4-7: It is not clear what the exposure parameters for the Hanford 
Site Worker are based on. DOE-RL 1995 is cited. The exposure frequency for 
inhalation and ingestion of drinking water is 250 days/year, which is the EPA default 
industrial worker exposure assumption. For soil ingestion and exposure to ionizing 
radiation, the exposure frequency is 146 days/year, based on 365 days/year x a 
frequency exposure factor of 0.4. This parameter is found in MTCA and is less 
conservative than the EPA exposure frequency assumption. It is also not clear why 
the inhalation rate is greater than MTCA and EPA assumptions. At any rate, the 
frequency of exposure assumptions must be consistent; and the document these 
assumptions are based on should be provided to the Agencies for review. 

47. Page 4-99, Section 4.4.2(3): ECAO is now NCEA, i.e., National Center for 
Environmental Assessment. ATSDR are not provisional values per se, but a separate 
and lower hierarchical source of toxicity values for use in the risk assessment. Also, 
the 1995, not 1997, edition of HEAST should be consulted for radionuclide slope 
factors. 

48. Page 4-103, Section 4.4.2.4, PAHs: Non-carcinogenic PAHs that have available and 
appropriate toxicity values must also be evaluated. If PAHs are predicted to be a 
significant emission from the facility, surrogate toxicity values may be considered, and, 
for a number of other carcinogenic PAHs, TEFs are available from CalEPA. 

49~ Page 4-105: The hierarchy of acute values is incorrect and should be corrected to 
reflect HHRAP. AEGL values are in Attachment B. 

50. Page 4-107, Section 4.4.4, Second Paragraph: It is not clear that the table which will 
provide information about uncertainty will be based on qualitative or quantitative 
considerations of uncertainty, or both: This should be clarified. It should also be 
made clearer as to what will be included in the PRA for the uncertainty assessment. 
There is no specific discussion here of the uncertainties in the assessment of 
radionuclides. This should also be included. If the risks from carcinogenic COPCs and · 
ROPCs are, or are not, to be added, this must be discussed. (Note: the first paragraph 
in Section 4.4.5, Summary for Screening Human Health Risk Assessment, implies that 
they will be added.) 
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Also, the details of any quantitative method for an uncertainty analysis must be 
included in the work plan. This paragraph states that the PRA "may" include 
quantitative methods to evaluate uncertainty. In Section 4.4.4 (previous page), it is 
stated that no quantitative analysis will be included in the PRA. This discrepancy 
needs to be addressed. 

51. Page 4-129 and Figure 4-21, Page 4-130: During the review of ATG PRA the Native 
American Tribes indicated a concern that the mink; due to its sensitivity and use as an 
indicator receptor in other Hanford risk assessments, should be used as an indicator 
receptor in the ecological risk assessment. It is recommended that the mink be added 
to as an indicator receptor in the SLERA. 

52. Page 4-145, Section 4.5.2, First Paragraph: Revise to correctly reflect that the 
threshold value of .25 is based on the sum of HQs for all COPCs, not each COPC 
individually. Revise last sentence as follows: "HQs exceeding the EPA specified 
threshold value (0.25) indicate that the receptor has an unacceptable probability of 
experiencing an adverse effect from exposure to the COPCs." 

53. Page 4-145, Section 4.5.2: The exposure assessment should evaluate both equal diet 
and exclusive diet scenarios. The equal diet scenario should assume the 
measurement endpoint receptor's diet is equally divided among the food sources. The 
exclusive diet scenario assumes that a receptor's diet is comprised of only one 
component of its normal diet. In this manner, both worst case exposure for each food 
group and more realistic mixed exposures to various food groups will be calculated. 

54. Page 4-155, Last Paragraph, Fourth Sentence: Indicate that the assumption also 
applies to FRA as this is the workplan for both. 

55. Page 4-163, Last Sentence prior to Section 4.5.5: Revise as follows: "The threshold 
value for HQs for all COPCs for each receptor will be .25, unless a similar mode of 
action can be demonstrated and approved by Ecology. In the case under which this 
demonstration is approved by Ecology, the .25 will be applied to the HI or HQ for the 
COPC(s)." 

56. Page4-167, Section 4.6.1, First Paragraph: Revise to reflect any exceedance of risk 
goals must be addressed to the satisfaction of Ecology prior to approval of the PRA 
(i.e., application of more site-specific information, changes to proposed operations, 
revision to design, etc.). 

57. Page 4-167, Section 4.6.2: Revise to reflect that the .25 is being compared to the HQ 
to the receptor not on a chemical specific basis unless based on an approved 
demonstration as referred to in comment 55, above. 
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58. Page B-3: It is stated that a database "will be developed for chemical-specific 
parameters that are used in the process of modeling concentrations for the screening 
level risk assessment." This is unclear. Any database that is proposed for use in the 
PRA or FRA must be proposed in the workplan in detail. 

59. Table B-1, Tables copied from Table A-3-7 of HHRAP: Simply copying tables from the 
HHRAP is insufficient to demonstrate toxicity information for any single COPC. BNFL 
must ensure that each COPC/ROPC is represented for human health by the most 
current IRIS and/or HEAST toxicity value. For those without IRIS or HEAST values, 
NCEA provisional values may be used. These can be obtained from the ATG PRA 
and/or from a EPA Region 10 toxicologist. BNFL should also consult ATSDR Minimum 
Risk Values for toxicity values when they are not available from EPA. BNFL may also 
propose the use of surrogate toxicity values in its workplan . . 

In any case, the revised workplan must specify the source of each proposed toxicity 
value, and there must be a separate table that identifies those chemicals for which 
BNFL has been unable to identify exposure and/or toxicity information. EPA and 
Ecology will attempt to fill in those gaps. · 

33 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



.. . 

L 

ATTACHMENT A 

"HUMAN HEALTH RISK ASSESSMENT PROTOCOL 
FOR HAZARDOUS WASTE COMBUSTION FACILITIES" 

"PEER REVIEW DRAFT (JULY 1998) 

REVISIONS TO VOL. III, APPENNDIX A-3 COPC TABLES 
(DRAFT JUNE 25 , 1999) 



Acetone 

Acenaphthene 

Acetonitrile 

Aldrin 

Aniline 
Antimony 

A.roclor 1016 

D~bf,! 
"HUMAN HEAL TH RISK ASSESSMENT PROTOCOL 

FOR HAZARDOUS WASTE COMBUSTION FACILITIES" 

REVISIONS TO VOL. III, APPENDIX A-3 COPC TABLES 

(June 1999) 

67-64-1 Kow U.S. EPA 
(1994g) 

ECF-fish 4.00E-01 . 

83-32-9 S 3.80E+00 
H 2.00E-04 

Ev-ag 4.66E+00 

Ev-forage 4.66E+00 
75-05-8 S 1.30E-:01 

. H .3.79E+0l 
Ev-ag 6.41E-10 

Ev-forage 6.41E-10 
309-00-2 Vp. 2.90E-11 

s U.S. EPA 
( 1992) 

H 1.35E-07 
Fv 0.227325 

Ev-ag 1.58E+06 
Ev-forage 1.58E+06 

62-53-3 URF 1.6E-03 
7 440-36-0 Kds U.S. EPA 

(1996a). 
12674-11- EAF-fish 5.33E+04 

2 

Karickhoff and 
Long 1995 
1.03E-01 

4.13E+00 
l.84E-04 
5.07E+00 

5.07E+00 
7.5E+04 
6.57E-05 
3.70E-04 
3.70E-04 
2.20E-08 
U.S. EPA 
(1994c) 
1.02E-04 
0.995540 
2.08E+03 
2.08E+03 
1.6E-06 

U.S. EPA 
'(199_6b) 

NA 

Incorrect reference cited 

Revised per U.S. EPA (1999) using Kow correlation 
presented in Eintein et al. ( 1993) 
U.S . EPA (1994c) 
Calculated per HHRAP (Eqtn. A3- l ) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 

Calculated per HHRAP (E4tns. A-3-15a,b) 
Howard (1989-1993) 
Calculated per HHRAP (Eqtn. A3-1) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
U.S . EPA (1994c) 
Incorrect reference cited 

Calculated per HHRAP (Eqtn. A3-1) 
Calculated per HHRAP (Eqtns. A-3-10 and A-3-11 ) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Extrapolated from oral CSF 
Incorrect reference cited 

ESAF-fish value applied as per HHRAP 



ORA.FT 
~tlN 2 z 199s' 

"HUMAN HEAL TH RISK ASSESSMENT PROTOCOL 
FOR HAZARDOUS WASTE COMBUSTION FACILITIES" 

REVISIONS TO VOL. III, APPENDIX A-3 COPC TABLES 

(June 1999) 
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BSAF-fish NA 

Aroclor 1254 11097-69- s l .00E-02 
1 

H 3.79E-03 
Koc 9.98E+05. 

Kds 9.83E+04 
Bv-ag 6.0lE+0.l 

Ev-forage 6.0lE+0l 
BAF-fish 6.66E+05 

BSAF-fish NA 

Arsenic 7440-38-2 Kds U.S. EPA 
(1996a) 

Ba-milk 6.0E-03 
BCF-fish 1.14E+02 

Barium 7440-39-3 Kds U.S: EPA 
(1996a) 

BCF-fish NA 
Beryllium 7440-41-7 Oral CSF 4.3E+00 

Kds U.S. EPA 
(1996a) · 

BCF-fish 4.20E+0l 

2.0E+00 

5.15E-02 

. 7.37E-04 

~--. 9.83E+04 

-. ,:9,83.E+02 
3 .. 09E+02 
3.09E+02 

NA 
2.0E+00 

U.S. EPA 
(1996b) 
6.0E-05 

2.00E+0l 
U.S . EPA 
(1996b) 

6.33E+02 
8.4E+00 

U.S. EPA 
(1996b) 

6.20E+0l 

2 

Value assigned for 2,3,3',4,4',5,5'-HPCB by U.S. EPA 
(1994b) 
U.S. EPA (1994c) 

Calculated per HHRAP (E4tn. A3-1) 
Calculated per HHRAP (Eqtn. A-3-5, other values agree 
w/ change) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (E4tns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
BSAF-fish value aoolied as per HHRAP 
Value assigned for 2,3,3',4,4',5,5'-HPCB by U.S. EPA 
(1994b) 
Incorrect reference cited 

Incorrect value per reference 
Revised oer U.S. EPA (1999) 
Incorrect reference cited 

Revised per U.S. EPA (1999) 
IRIS database value has been deleted. Value set equal to 
Inhalation CSF 
Incorrect reference cited 

Revised per U.S. EPA (1999) 



BHC, Beta- 319-85-7 

Benzaldehyde 100-52-7 

Benzo(b )fluoranthene 205-99-2 
Benzo(k)fluoranthene 207-08-9 

Benzoic Acid . 65-85-0 

Benzonitrile 100-47-0 

Be112yl Chloride 100-44-7 
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Kow U.S. EPA 
(1994g) 

URF l.80E-03 
Koc 2.0lE-01 

URF 2. l0E:01 
Koc 8.32E-05 

s 3.15E+Q3 , 
Vp U.S. EPA 

(1992a) 
H 3.22E-07 

Bv-ag l.69E+0l 
Ev-forage 1.69E+0l 

Koc 2.33E+02 
Kd-s 2.33E+00 

Kd-sw l.75E+0l 
Kd-bs 9.33E+00 

Br-rootveg 4.29E+00 · 
Kow 2.30E+00 
Koc 2.71E+00 
Kds 2.71E-02 

Kd-sw 2.03E-01 
Kd-bs 1.08E-0l 
RCF 6.75E+00 

-Karickhoff and Inconect reference cited 
Long 1995 

3 

5. lE-04 Extrapolated from oral CSF 
2.0IE+0l 

2. IOE-04 
8._32E+05 

3.13E+03 
U.S.EPA 
(1994c) 

3.34E-07 
1.68E+0l 
1.68E+0l 
2.33E+0l 
2 .33E-Ol 
l .75E+00 
9.33E-01 
4.29E+0l 
2.00E+02 
8.83E+0l 
8.83E-0l 
6.62E+00 
3.53E+00 
2.00E+0l 

Calculated per HHRAP (Eqtn. A-3-5, other values agree 
w/ change) 
Extrapolated from oral CSF 
Calculated per HHRAP (Eqtn. A-3-5, other values agree 
w/ change) 
U.S. EPA (1994c) 
Incorrect reference cited 

Calculated per HHRAP (Eqtn. A3-1 ) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated Ptr HHRAP (Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated per HHRAP (Eqtn. A-3-13) 
Calculation error 
Calculated per HHRAP (Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated oer HHRAP (Eqtn. A-3-12) 
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BCF-fish 1. 11 E+00 
Br-rootveg 2.49E+02 

Br-ag 2.39E+0l 
Br-forage 2.39E+0l 

Bv-ag 3.28E-04 
Bv-forage 3.28E-04 
Ba-milk l .83E-08 

Ba-beef 5.78E-08 

Ba-pork 6.99E-08 

Ba-egg 1.83E-05 

Ba-chicken 4.56E-08 

Bromophenyl-Phenylether, 4- 101-55-3 Kol: l.2 lE+05 
Kds l.21E+03 

Kd-sw 9.09E+03 
Kd-bs 4.85E+03 

Cadmium 7440-43-9 Rte 3.5E-03 
Kds U.S. EPA 

(1996a) 
BCF-fish 9.07E+02 

Chlordane 57-74-9 BCF-fish 6.07E-0l 

4 

3..30E+0l 
2.27E+0l 
·1.s1E+00 
l.81E+00 
3.82E-02 
3.82E-02 
1.59E-06 

·5.02E-06 

6.-03E-06 

1.59E-03 

4.02E-06 

l.21E+04 
, l.21E+02 
9.09E+02 
4.85E+02 
2.0E-04 

U.S . EPA 
(1996b) 

2.50E+02 
. NA 

Calculated using revised Kow value 
Calculated per HHRAP (Eqtn. A-3-13) 
Calculated per HHRAP (Eqtns. A-3-14a,b) 
Calculated per HHRAP (Eqtns. A-3-14a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculateu per e4uations in HHRAP using modified 
parameter values 
Calculated per equations in HHRAP using modified 
parameter values 
Calculated per equations in HHRAP using modified 
parameter values 
Calculated per equations in HHRAP using modified 
parameter values 
Calculated per e4uations in HHRAP using modified 
parameter values 
Cakulated per HHRAP (Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-Sa) 
Cakulated per HHRAP (Eqtn. A-3-8b) 
Cakulated per HHRAP (E4tn. A-3-8l:) 
NCEA Provisional Value 
Incorrect reference cited 

Revised per U.S. EPA (1999) 
Since loQ Kbw > 4 violates annlication of equation 



Chloro-3-Methyl Phenol, 4-

Ch.lorodifluoromethane 

Chlorine 
Ch.lorn benzene 

Chloro benzilate 
Chloroform 
Ch.loroisopropyl Ether, bis-
1,2-
Chlorophenyl-Phenylether, 4-

59-50-7 

75-45-6 
7782-50-5 
108-90-7 

510-15-6 
· 67-66-3 

39638-32-
9 

7005-72-3 
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BAF-fish NA 

RID 5.00E-01 
Vp ND 
H ND ~ 
Fv ND . 

Koc 3.71E+03 
Kds 3.71E+0l 

Kd-sw 2.78E+02 
Kd-bs . 1.48E+02 

Br-rootveg 1.70E+00 
Bv-ag ND 

Ev-forage ND 
Kd-sw 

Rte 3.5E-01 
Rte 2.0E-02 

URF 7.8E-06 
Rte 3.5E-02 

Kd-sw l .46E-02 

N::ime 3-
Koc 7.40E+04 
Kds 7.40E+02 

Kd-sw 5.55E+03 
Kd-bs 2.96E+03 

3.07E+05 

5.0E-04 
1.08E-05 
4.00E-07 

.0.-999972 

3.71E+02 
. 3.71E+00 

, . 2 .78E+Ol 
1.48E+0l 

· 1.70E+0l 

2.80E+02 
2.80E+02 
7.38E-0l 
2.0E-04 
6.0E-02 

7.8E-05 
3.0E-04 

l.09E+0l 

4-

7.40E+03 
7.40E+0l 
5.55E+02 
2.96E+02 

5 

Sinl:e log Kow > 4, BAFtish value c.letennined as per 
HHRAP 
IRIS update 
U.S. EPA (1994b) 
Calculated per HHRAP (Eqtn. A3-l) 
Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 

Calculated per HHRAP (Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated per HHRAP (Eqtn. A-3-13) 
Calculated per HHRAP (Eqtus. A-3-15a,b) 
Cakulated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtn. A-3-8b) 
NCEA provisional value 
NCEA provisional value 
Transcription error 
NCEA provisional value 
Calculated per HHRAP (Eqtn. A-3-8b) 

Change per CAS No. 
Calculated per HHRAP (Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 



Chromium 7440-47-3 

Hexavalent Chromium 18540-29-
9 

Cresol, M- 108-39-4 
Cumene 98-82-8 

DDE, 4,4'- 72-55-9 

Di-n-Octyl Phthalate 117-84-0 
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Br-rootveg 1.48E+00 
RtD l .0E+00 
Rte 3.5E+00 

BCF-fish 2.83E+02 
Kds U.S. EPA 

(1996a)' 

RID 5.0E~03 

RfC 1.8E-02 
Inhalation 4. lE+Ol 

CSF 
Kds U.S . EPA 

(1996a) 
Rte 1.8E+00 
Koc 9.31E+03 
Kds 9.31E+Ol 

Kd-sw 6.98E+02 
Kd-bs 3.72E+02 

Br-rootveg l.58E+00 · 
Kol: 8.64E+02 
Kds 8.64E+06 
Vp 5:90E-09 
H 7.68E-07 . 
Fv 1.000000 

6 

l.48E+0l 
l.5E+00 

.- 5.25E+00 
1.90~+02 
U.S. EPA 
(1996b) 
3.0E-03 

l.4E-04 
4.2E+0l 

U.S . EPA 
(1996b) 
l.8E-01 

9.3.1 E+02 
9.31E+00 

- 6.98E+0l 
j .72E+0l 
1.58E+0l 
8.64E+04 
8.64E+02 
5.88E-09 
7.65E-07 
0.908110 

Calculattd per HHRAP (Eqtn. A-3-13) 
IRIS Update 
Calculated from revised RtD 
Revised per U.S. EPA (1999) 
Incorrect reference cited 

IRIS Update 

IRIS Update 
Extrapolated from inhalation URF 

Incorrel:t referenl:e cited 

Extrapolated from oral RtD 
Calculated per HHRAP (E4tn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (E4tn. A-3~8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated per HHRAP (Eqtn. A-3-13) 
U.S. EPA(l996b) 
Calculated per HHRAP (Eqtn. A-3-8a) 
U.S. EPA (1994c) 
Calculated per HHRAP (Eqtn. A3-1) 
Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 
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Diazinon · 

Dibenz( a,h)anthracene 
Dibromo-3-Chloropropane, 
1,2-
Dichlorobenzene, 1,3-

Dichlorobenzene, 1,4-

Dichloroethylene, cis-1,2-

333-41-5 

53-70-3 
96-12-8 

541 -73-1 

106-46-7 

156-59-2 

BAF-fish 

Bv-ag 
Bv-forage 

Koc 
Kds 

Kd-sw 
Kd-bs 

Br-rootveg 
Br-rootveg 

URF 

Koc 
Kds 

Kd-sw 
Kd-bs 

Br-rootveg: 
RtD 
RtC 
URF 
RtD 
Koc 
Kds 

Kd-sw 
Kd-bs 

3.88E+03 l.40E+04 Calculated using revised BCF-fish reported in U.S. EPA 
( 1999) 

6.28E+08 6.3E+08 Cakulated per HHRAP (Eqtns. A-3-15a,b) 
6.28E+08 6.3E+08 Calculated per HHRAP (Eqtns. A-3-15a,b) 
1.33E+04 1.33E+03 Calculated per HHRAP (Eqtn. A-3-5) 
l.33E+02 1.33E+0l Calculated per HHRAP (Eqtn. A-3-8a) 
9.96E+02 9.96E+0l Calculated per HHRAP (Eqtn. A-3-8b) 
5.31E+02 5.3 lE+0l . Calculated per HHRAP (Eqtn. A-3-8c) 
l.55E+00 : . . - ·l.55E+0l Calculated per HHRAP (Eqtn. A-3-13) 
l.43E-04 1.43E+00 Cakulated p1:r HHRAP (Eqtn. A,.3-13) 
4.00E-04 . · . 6.86E-07 Calculated per HHRAP Using CSF-inh, i1ot CSP-oral 

8.03E+03 8.03E+02 Cak:ulated per HHRAP (Eqtn. A-3-5) 
8.03E+0l 8.03E+00 Calculated per HHRAP (Eqtn. A-3-8a) 
6.02E+02 6.02E+0l Calculated per HHRAP (Eqtn. A-3-8b) 
3.2 IE'!02 ·- 3.21E+0l Calculated per HHRAP (Eqtn. A-3-8c) 
l.59E+00 l.59E+0l Calculated per HHRAP (Eqtn. A-3-13) 
8.90E-02 9.0E-04 NCEA provisional value 
3. L2E-0l 3. L5E-03 Extrapolated from oral RfD 
6.90E-03 6.9E-06 Extrapolated horn oral CSF 
2.30E-0l 3.0E-02 NCEA provisional value 
4.98E+02 4.98E+0l Calculated per HHRAP (Eqtn. A-3-5) 
4.98E+00 4.98E-01 Calculated per HHRAP (Eqtn. A-3-8a) 
3.73E+0 l 3.73E+00 Calculat1:d per HHRAP (Eqtn. A-3-8b) 
1.99E+0l l.99E+00 Calculated per HHRAP (Eqtn. A-3-8c) 
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Dichlorvos 62-73-7 

Dieldrin 60-57-1 

Dimethyl Phthalate 131-11-3 

Dimethoxybenzidine, 3,3'- 119-90-4 
Dimethylphenol, 2,4- 105-67-9 

Din.itrotoluene, 2,4 121-14-2 
Dinitrotoluene, 2,6 606-20-2 
Dioxane, 1,4 123-91-1 

Endosulfan I 115-29-7 

Br-rootveg 2.38E+00 
Bv-ag l.95E-03 

Bv-forage l.95E-03 
Vp l.72E-12 

. H 3.51E-09 
Fv 

Bv-ag 
Bv-forage 

Koc 
Kds 

Br-root veg 
URF 
Vp -
H 
Fv 

Bv-ag 
Bv-forage 

URF 
URF 

Inhalation 
CSF 
Vp 
H 
Fv 

8.28E-02 
6.50E+06 
6.50E+06 
2.66E+02 
2.66E+00 
3.95E+00 
4.00E-03 
2.18E-07 
4.27E-09 

0.997 
4.27E+03 
4.27E+03 

ND 
ND 
ND 

1.72E-l 1 
3.04E-08 

· 7.47E-02 

2.83E+0l Calculated per HHRAP (E4tn. A-3-13) 
l .95E+00 Calculated per HHRAP (Eqtns. A-3-15a,b) 
l.95E+00 Calculated per HHRAP (E4tns. A-3-15a,b) 
l.3 lE-09 U.S . EPA (1994c) 
2.66E-06 Calculated per HHRAP (Eqtn. A3-l) 

0.986 Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 
8.56E+03 Calculated per HHRAP (Eqtns. A-3-15a,b) 
8.56E+03 Cak:ulated per HHRAP (E4 tns. A-3-15 a, b) 
3.09E+0l Calculated per HHRAP (Eqtn. A-3-4) 
3.09E-01 Calculated per HHRAP (E4t11. A-3-8a) 
3.40E+0l Calculated per HHRAP (E4tn. A-3-13) 
4.0E-06 Extrapolated from oral CSF 
l .66E-04 U.S. EPA (1994c) 

1 3.24E-06 Cakulated per HHRAP (Eqtn. A3-l) 
1.000 Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 

5.62E+00 Calculated per HHRAP (Eqtns. A-3-15a,b) 
5.62E+00 Calculated per HHRAP (Eqtns. A-3-15a,b) 
1.9E-04 Extrapolated from oral CSF 
1.9E-04 Extrapolated from oral CSF 
1. lE-02 Extrapolated from oral CSF 

1.3 lE-08 U.S. EPA (1994c) 
2.31E-05 Calculated per HHRAP (Eqtn. A3-l) 
0.983944 Calculated per HHRAP (Eqtns. A-3-10 andA-3-11) 
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Endrin 
Ethyl Methanesulfonate 
Ethylhexyl Phthalate, bis-2-

Fluorene 

Fonnaldehyde 

Fonnic Acid 
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Bv-ag 9.36E+03 
Bv-forage 9.36E+03 

72-20-8 Koc 1.08E+08 
62-50-0 URF 8.40E+Ol 
117-81-7 Vp l.12E-11 

s U.S. EPA 
(1992a) 

H l. lOE-0_8 
Fv 1.000 ' 

BAF-fish 3.60E+02 
.. 

Bv-ag 1.77E+06 
Bv-forage 1.77E+06 · 

Koc l. l 1E+09 
86-73-7 Vp 1.08E-09 

s 1.90E+OO 
H 9.41E~08 
Fv 0.934896 

Bv-ag 1.63E+04 
Bv-forage l .63E+04 

50-00-0 BCF-fish 1.07E+OO 

64-18-6 Koc 5.39E+OO 
Kds 5.39E-02 

Kd-sw 4.04E-01 

1.23E+Ol 
1.23E+Ol 
1.08E+04 
8.4E-02 
8.49E-09 

·u.s. EPA 
(1994c) 

8.3(E-06 
0.935 

3,36E+02 

2.33E+03 
2.33E+03 
1.11E+05 
8.17E-07 
l .86E+OO 
7.30E-05 
0.999908 
2. lOE+Ol 
2. lOE+Ol 

--3.35E-Ol 

5 . .39E-01 
5.39E-03 
4.04E-02 

9 

Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
U.S EPA (1996b) 
Extrapolated from oral CSF 
U.S. EPA ( 1994c) 
Incorrect reference cited 

Calculated per HHRAP (Eqtn. A3-l) 
Calculated per HHRAP (Eqtns. A-3-10 and A-3- 11) 
Calculated using revised BCF-fish reported in U.S. EPA 
( 1999) 
Calculated per HHRAP (Eqtns. A-3-15u,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
U.S . EPA (1994c) 
U.S. EPA (1994c) 
U.S. EPA (1994c) 
Calculated per HHRAP (Eqtn. A3-1) 
Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Revised per U.S. EPA (1999) usmg Kow correlation 
presented in Bintein et al. (1993) 
Calculated per HHRAP (Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated oer HHRAP (EQtn. A-3-8b) 



Heptachlor 

1,2,3,4,6,7,8-HeptaCDD 

1,2,3,4,7,8,9-HeptaCDF 

1,2,3,4,6,7,8-HeptaCDF 

Heptachlor Epoxide 
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Kd-bs 
Br-rootveg 

76-44-8 BCF-fish 
BAF-fish 

35822-46- Ba-chicken 
9 

Ba-egg 

55673-89- Ba-chicken 
7 

Ba-egg 

67562-39- Ba-chicken 
4 

Ba-egg 

1024-57-3 Vp 

H 

2.16E-01 
1.19E+02 
5.52E+03 

NA 

8.58E-03 

2.55E-02 

1.06E-02 

2.42E-02 

7.04E-03 

2.09E-02 

7.51E-12 . 
l.09E-08 

' 

2.16E-02 Cakulated per HHRAP (Eqtn. A-3-8c) 
l.19E+03 Calculated per HHRAP (Eqtn. A-3-13) 

NA Since log Kow > 4, violates application of equation 
2.01E+04 Since log Kow > 4, BAF-fish value detennined as per 

HHRAP 

10 . 

1.77E+0l Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

5.27E+0l Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of . 
multiplied 

2.18E+0l Calculation error; BCF reported by Stephens (1995) 
. should be divided by daily soil intake (0.022) instead of 

multiplied 
5.00E+0l Calculation error; BCF reported by Stephens (1995) 

should be divided by daily soil intake (0.022) instead of 
multiplied · 

l.45E+0l Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

4.32E+0l Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

5.71E-09 U.S. EPA (1994c) 
8.29E-06 Calculated per HHRAP (Eqtn. A3- l) . 



Hexachloro benzene 

Hexachloro-1,3-butadiene 

Hexachlorocyclopentadiene 
1,2,3,7,8,9-HexaCDD 

1,2,3,4,7,8-HexaCDD 

1,2,3,6,7 ,8-HexaCDD 

"HUMAN HEAL THiMK2ls~SSMENT PROTOCOL . . 

FOR HAZARDOUS WASTE COMBUSTION FACILITIES" 
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Fv 
Bv-ag 

Bv-forage 
118-74-1 BAF-tish 

87-68-3 BAF-fish 

77-47-4 Kaw 

19408-74- Ba-chicken 
3 

Ba-egg 

39227-28- Ba.:.chicken 
6 

Ba-egg 

57653-85- Ba-chicken 
-7 

•.•.·.•.·-·.·.•.•.•-· ·-·-·.· ··.·-·- ·.·.•.•,•.·•.•,•,•·.·.·· •.-,-.· •,•-••,::-:-:-::-: :.:-:-··. :::, Basis:of' Moci1ticaHou ::< :> ... ,· .. · · · · · · · 

0.203415 0.994864 Cakulated per HHRAP (Eqtns. A-3-10 and A-3-11) 
5.86E+05 
5.86E+05 
5.52E+04 

5.69E+03 

8.07E-04 . 

1.39E-02 

2.33E-02 

4.03E-02 

4.53E-02 

2.57E-02 

7 .71E+02 
7.71E+02 
1.79E+03 

Cakulated per HHRAP (Eqtns. A-3-15a,b) 
Cakulated per HHRAP (Eqtns. A-3-15a,b) 
Calculated using revised BCF-fish value in U.S. EPA 
(1999) 

. l.92E+03 Cak:ulated using revised BCF-fish value in U.S. EPA 
( 1999) 

8.07E+04 

2.86E+0l 

4.82E+0l 

8.32E+0l 

·9.36E+0l 

5.32E+0l 

Typographical error 

Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

· Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiolied 



1,2,3,6, 7 ,8-HexaCDF 

2,3,4,6,7,8-HexaCDF 

1,2,3,4,7.,8-HexaCDF 

Hexachloroethane 
Isophorone 

' ' : . .... ·: ·r-~ ,.__ 
J \ ; I> ,~ ·4 'f1 
1 ! . ·' ' · ·1 ' '~ . ,· ., ; i 
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Ba-egg 

57117-44° Ba-chicken 
9 

Ba-egg 

60851-34- Ba-chicken 
5 

Ba-egg 

70648-26- Ba-chicken 
9 

Ba-egg 

67-72-1 Koc 
78-59-1 Vp 

H 
Bv-ag 

3.70E-02 

3.56E-02 

4.53E-02 

1.74E-02 

2.71E-02 

3.48E-02 

4.51E-02 

l.82E+04 
7.08E-07 
8.15E-09 
4.42E+02 

7.64E+0l 

7.36E+0l 

9.36E+0l 

3.59E+0l 

5.59E+0l 

7.1_8E+0l 

9.32E+0l 

l .82E+03 
5.38E-04 
6.20E-06 
5.8 lE-01 

12 

Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens ( 1995) 
should be divided .by daily soil intake (0.022) instead of 
, multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
.multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCf reported by Stephens ( 1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculated per HHRAP (Eqtn. A-3-5) 
U.S . EPA (1994c) 
Calculated per HHRAP (Eqtn. A3-1 ) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 



Malathion 
Methyl Acetate 
Methyl Isobutyl Ketone 
(MIBK) 
Dibromomethane 
Mercury 

Naphthalene 

Nickle 

Nitroaniline, 2-

Nitroaniline, 3-

Nitroaniline, 4-

121 -75-5 
79-20-9 · 
108-10-1 

74-95-3 
7439-97-6 

91-20-3 

7440-02-0 

88-74-4 

99-09-2 

100-01 -6 
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Bv-forage 4.42E+02 
Name Malathione 
RtC 3.5E+0l 
URF 2.30E-01 

Koc 2.60E-0l 
Fv 0.999774 

RtD 4.00E-02 . 
RfC 1.40E-Ol 
Kds U.S . EPA 

· (1996a) 

BCF-fish 3.07E+02 
Koc 3.93E+02 
Kds 3.93E+00 

Kd-sw 2.95E+0l 
Kd-bs 1.57E+0l 

Br-rootveg 3.18E+00 
Koc l .66E+02 
Kds 1.66E+00 

Kd-sw 1.24E+0l 
Kd-bs 6.62E+00 

Br-rootveg 5.40E+0O 
Koc 1.72E+02 
Kds l .72E+00 

13 

5.8 lE-01 
Malathion 
3.5E+00 
2.3E-04 

2.60E+Ol 
1.00 

2.00E-02 
3.00E-03 
U.S . EPA 
(1996b) 

7.80E+0l 
3,93E+0l 
3.93E-01 
2.95E+00 
1.57:E+00 
3.18E+0l 
l .66E+0l 
1.66E-0l 
1.24E+00 
6.62E-01 
5.40E+0l 
l .72E+0l 
l.72E-0l 

.. 

H(/::aa_ s_·)~rifMo.di'ficati6.ri ! ': Vii\ 
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Calculated per HHRAP (Eqtns. A-3-lSa,b) 
Incorrect spelling 
Extra po lated from oral RID 
Extrapolated from oral CSF 

· Calculated per HHRAP (Eqtn. A-3-5) 
Value assumed per HHRAP(Chapter 2); based on U.S . 
EPA (1997g) 
IRIS update 
IRIS update 
Incorrect reference cited 

Revised per U.S. EPA (1999) 
Calculated per HHRAP (Eqtn. A-3-5) 
Cak:ulated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Cak:ulated per HHRAP (Ec.-1t11.·A-3-8c) 
Calculated per HHRAP (Eqtn . A-3-13) 
Calculated per HHRAP (.Eqtn. A-3-5) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated per HHRAP (Eqtn. A-3-13) 
Calculated per HHRAP (Eqtn. A-3-5) 
Calculated oer HHRAP (Eatn. A-3-8a) 



Nitrophenol, 2-

Nitrophenol, 4-

N-Nitrosodiphenylamine 

N-Nitrosodipropylamine 

' ' . 
y•,: ;, :,, .' ' '¥ ''" ' ",;.;Iii , '· •l (1 i ·/j 
l j : '\ ~-" ,. 
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Kd-sw l.29E+0l l.29E+00 -Calculated per HHRAP (E4tn. A-3-8b) 
Kd-bs 6.89E+00 . 6.89E-01 Calculated per HHRAP (Eqtn. A-3-8c) 

Br-rootveg 5.25E+00 . 5.25E+0l Calculated per HHRAP (Eqtn. A-3-13) 
88-75-5 Koc 3.53E+02 3.53E+0l Calculated per HHRAP (Eqtn. A-3-5) 

Kds 3.53E+00 3.53E-01 Calculated per HHRAP (Eqtn. A-3-8a) 
Kd-sw ·2.65E+0l 2.65E+00 .Cak:ulated per HHRAP (Eqtn. A-3-8b) 
Kd-bs l.41E+0l l.41E+00 Calculated per HHRAP (Eqtn. A-3-8c) 

Br-rootveg 3.36E+00 3.36E+0l Calculated per HHRAP (Eqtn. A-3-13) 
100-02-7 Koc 4.37E+02 4.37E+0l Calculated per HHRAP (Eqtn. A-3-5) 

Kds 4.37E+00 4.37E-0l Cakulated per HHRAP (Eqtn. A-3-8a) 
Kd-sw 3.28E+0l 3.28E+00 Calculated per HHRAP (Eqtn. A-3-8b) 
Kd-bs l.75E+0l l.75E+00 Calculated per HHRAP (E4tn. A-3-8c) 

· Br-rootveg 3.0lE+00 · 3.0lE+0l Calculated per HHRAP (Eqtn. A-3-13) 
86-30-6 Vp . l.74E-07 1.32E-04 U.S. EPA (1994c) 

s 3.50E+0l 3.74E+0l U.S . EPA (1994c) 
H 9.84E-07 6.99E-04 Calculated per HHRAP (Eqtn. A3-1) 
Fv 0.998671 1.000 Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 

Bv-ag 9.51 E+0l l.34E-01 CakulateJ per HHRAP (E4tns. A-3-15a,b) 
Bv-foruge 9.5 lE+0l 1.34E-0l Cakulated per HHRAP (E4tns. A-3-15a,b) 

621-64-7 Vp 6.09E-06 . 4.636-03 U.S . EPA (1994c) 
s U.S. EPA U.S. EPA Incorrect reference cited 

(1992a) · (1994c) 
H 5.43E-08 4.BE-05 Calculated per HHRAP (Eqtn. A3- l) 

Bv-ag 3.04E+0l 4.00E-02 Calculated per HHRAP (Eutns. A-3-15a,b) 

14 



l,2,3,4,6,7,8 ,9 - OctaCDD 

. 1,2,3,4,6,7 ,8,9-OctaCDF 

1,2,3,7,8-PentaCDD 

June 25 -1.999 
"HUMAN HEALTH RISK ASSESSMENT PROTOCOL 

FOR HAZARDOUS WASTE COMBUSTION FACILITIES" 

REVISIONS TO VOL. III, APJ>ENDIX A-3 COPC TABLES 

(June 1999) 

Bv-forage 

URF 
Reference 

3268-87-9 Vp 
s 
Fv 

Ba-dli1.:ken 

Ba-egg 

39001-02- Ba-cllicken 
0 

Ba-egg 

40321-76- Ba-chicken 
4 

Ba-egg 

3.04E+0l . 4.00E-02 
U.S . EPA Extrapolated 

1997b from oral CSF 
8.61E- l l 1.09E-15 
4.00E-07 7.40E-08 
0.992606 0.001694 
l. lOE-03 2.27E+00 

9.90E-03 2.05E+0l 

4.40E-04 9.Q9E-0l 

' 

7.92E-03 . l.64E+0l 

5.50E-02 l.14E+02 

4.71E-02 9.73E+0l 

15 

Calculated per HHRAP (E4tns. A-3-15a,b) 
Reference corredion 

Based on U.S. EPA 1994a 
Based on U.S. EPA 1994a 
Calculated per HHRAP (Eqtns. A-3-10 and A-3-11) 
Calculation error; BCF reported by Stephens ( 1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied · 

Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Calculation error; BCF reported by Stephens ( 1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 



·2,3,4,7,8-PentaCDF 

Pentachloro benzene 

Phenanthrene 

Phthalii.: Anhydride 

Pvrene 

Ronnel 
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57117-31- Ba-chicken 
4 

Ba-egg . 

608-93-5 BAF-fish 

85-01-8 Koc 
Kds 

Kd-sw . 
Kd-bs 

Br-root veg 
85-44-9 Koc 

Kds 
Kd-sw 
KJ-bs 

Br-rootveg 
129-00-0 Vp 

s 
H 
Fv 

Bv-ag 
Bv-forage 

299-84-3 Kdbs 

7.22E-02 

5.61E-02 

3.61E+04 

5.01E+04 
5.01E+02 
3.76E+03 
2.01E+03 
l.49E+00 
4.80E-01 
4.80E-03 
3.60E-02 
l .92E-02 
1.33E+03 
7.36E-12 
l.30E-0l 
l .14E-08 
0.196576 
1.04E+06 
l.04E+06 
5.10E+03 

16 

1.49E+02 Calculation error; BCF reported by Stephens ( 1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

1.16E+02 Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 

4.62E+04 

2.09E+04 
2.09E+02 
l.57E+03 
8.35E+02 
3.58E+00 
2. lOE-01 
2. l0E-03 
l .57E-02 
8.40E-03 
3.04E+03 
5.59E-09 
l.37E-01 
8.25E-06 
0.994635 
1.44E+03 
1.44E+03 
5.10E+02 

Calculated using revised BCF-fish value in U.S. EPA 
(1999) 
Calculated per HHRAP (Eatn. A-3-4) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated per HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated oer HHRAP (Eqtn. A-3-13) 
Calculated per HHRAP (Eqtn. A-3-4) 
Calculated per HHRAP (Eqtn. A-3-8a) 
Calculated ptr HHRAP (Eqtn. A-3-8b) 
Calculated per HHRAP (Eqtn. A-3-8c) 
Calculated per HHRAP (Eqtn. A-3-13) 
U.S. EPA (1994c) 
U.S. EPA (1994c) 
CalculateJ ner HHRAP (Eum. A3-1) 
Calculated per HHRAP (Eqtn. A-3-10 and A-3-11) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated ner HHRAP (Eatn. A-3-8c) 

I 



Sdenium 

Silver 

Strychnine 
2,3 ,7,8-TetraCDD 

2,3,7,8-TetraCDF 
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7782-49-2 Kds 

7440-22-4 Kds 

BCF-fish 
57-24-9 Koc 

1746-01-6 Vp 
s 
Fv 

Koc 
URF · 

Ba-chicken 

Ba-egg 

51207-31- Vp 
9 

Fv 

Ba-chicken 

U.S. EPA U.S. EPA 
(1996a) (1996b) 

U.S. EPA U.S. EPA 
(1996a) (1996b) 

8.77E+01 2.04E+02 
4.53E+02 4.53E+0l 
4.45E-ll 9 .74E-13 
4.83E~04 

0.977776 0.490154 
2.69E+04 2.69E+06 
3.30E-08 . 3.3E+l 
7.30E-02 l.51E+02 

5.96E-02 l.23E+02 

l.97E-1 l l.18E-11 

0.767641 0.663449 

5.63E-02 · l.16E+02 

17 
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lrn.:orrect reference l:ited 

lnl:orrect reference l:ited 

Revised per U.S. EPA (1999) 
Calculated per HHRAP (Eqtn. A-3-5) 
U.S. EPA 1994a 
U.S. EPA 1994a 
Calculated per HHRAP (Eqtns. A-3-·10 and A-3-11) 
Calculated per HHRAP (Eqtn. A-3-7) 

U.S. EPA 1997c- Units correction 
Calculation error; BCF reported by Stephens (1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied · 

Calculation error; BCF reported by Stephens ( 1995) 
should be divided by daily soil intake (0.022) instead of 
multiplied 
Based on U.S. EPA 1994a 

Calculated per HHRAP (Elitns. A-3-10 and A-3-1 l) 

Calculation error; BCF reported by Stephens ( 1995) 
should be divided by daily soil intake (0.022) instead of 
multiolied 



Tetrachloroethylene 127-18-4 

Tetrahyurofuran 109-99-9 

Thallium 7440-28-0 

Toluic.line, o- 95-53-4 
Trich.lorobenzene, 1,2,3- 87-61-6 

Trichloroethane 1.1.1- 71-55-6 
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Ba-egg 3.6lE-02 

Br-rootveg l .04E-03 
RfC 3.5E-02 
s ND 
H ND 

Kow U.S. EPA 
(1994g) 

Bv-ag ND 
Ev-forage ND 

RtD ND 
Oral CSF ND 

RfC ND 
URF ND 

Inhalation ND 
CSF 
Kds U.S. EPA 

( 1996a) 
BCF-tish l.40E+03 

URF 6.90E-02 
Koc . 2.02E+04 
Kus 2.02E+02 

Ku-sw 1.52E+03 
Da 2.64E+02 

••.•·······•.•,•··.··.··.-···· ········:-:-:-:-:-:-·•·· ···· ······-·.--•.•,:-:-:-:-:.:-:.;.:-::-:-: :: :-: -·-·-·-·-·-:-:-::-:.;.:-:-:-:-:-:-:.:::-:-:-·-· · ·· 
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7.45E+0l Cak.:ulation error; BCF reported by Stephens (1995) 

should be divided by daily soil intake (0.022) instead of 
multiplied 

l.04E+0l Calcu.lateu_per HHRAP (Eqtn. A-3-13) 
4.0E-01 NCEA provisional value 

l.00E+06 U.S. EPA (1994b) 
1.54E-05 Calculated per HHRAP (Eqtn. A3-l) 

Karjdµioff and Incorrect reference cited 
Long (1995) 

l.08E-02 Calculated per HHRAP (Eqtns. A-3-15a,b) 
1.08E-02 Calculated per HHRAP (Eqtns. A-3-15a,b) 
2.0E-01 NCEA provisional value 

7.6E-03 NCEA provisional value 
3.0E-01. NCEA provisional value 

l.9E-06 NCEA provisional value 
6.8E-03 NCEA provisional~value 

U.S . EPA Incorrect reference cited 
(1996b) 

l .00E+00 Revised per U.S . EPA (1999) 
6.9E-5 Extrapolated from oral CSF 

2.02E+03 Calculated per HHRAP (Eqtn. A-3-5) 
2.02E+0l Calculated per HHRAP (Eqtn. A-3-8a) 
l-.52E+02 . Calculated per HHRAP (Eqtn. A-3-8b) 
4.66-02 Revised based on USEP A ( 1994d) 

-18 
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KJ-bs 
Br-rootveg 

Trichloroethylene 79-01-6 Inhalation 
CSP 

Oral CSF 

Trimethylbenzene, 1,3,5- 108-67-8 RfC 
Trinitrotoluene, 2,4,6- 118-96-7 Vp 

s 
H 
Fv 

B.v-ag 
Ev-forage 

Vinyl Chloride 75-01-4 Koc 
BCF-fish 

Xvlenes, m- 108-38-3 CAS NO. 
Vp 
s 
H 

. Bv-ag 
Bv-forage 

Xylene, o- · 95-47-6 CAS NO. 
Vp 
s 

8. lOE+02 
l .53E+00 
l. lE-02 

U.S. EPA 
1995b 

l.8E-0l 
ND 
ND 
ND 

1.000 
ND 
ND 

l.11E+02 
4.37E+00 

1330-20-7 
1.39E-05 
l.60E+02 
9.26E-06 
l.55E+0 l 
l .55E+01 
1330-20-7 
1.398-05 
2.20E+02 

8. lOE+0l Calculated per HHRAP (Eqtn. A-3-8c) 
l.53E+0l Calculated per HHRAP (EQtn. A-3-13) 
6.0E-03 NCEA provisional value 

U.S. EPA 1985 Secomlary source revised to primary source 

6.0E-03 
2.63E-07 
l.30E+02 
4.59E-07 

. · . 0.998 
6.15E+00 
6.l5E+00 
1.1 lE+0l 
l.81E+00 

108-38-3 
1.06E-02 
l .86E+02 
6.05E-03 
2.37E-02 
2.37E-02 

l .06E-02 
l.86E+02 
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NCEA provisional value 
U.S. EPA (1994b) 
U.S . EPA (1994b) 
CakulateJ per HHRAP (E4tn. A3- l ) 
Calculated per HHRAP (Eqtns. A-3- 10 and A-3-11 ) 
Calcul:.ue<l per HHRAP (Eqtns. A-3-15a,b) 
Cakulate<l per HHRAP (Eqtns. A-3-15a,b) 
Cakulate<l per HHRAP (Eqtn. A-3-5) 
ReviseJ per U.S. EPA ( 1999) using Kow co!1'elation 
presented in Bintein et al. (1993) 
Im.:orrect CAS No . 
U.S . EPA (1994c) 
U.S. EPA (1994c) 
Cak:ulateJ per HHRAP (E4tn. A3- l ) 
Cakulate<l per HHRAP (fa1tns . A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Incorrect CAS No . 
U.S. EPA (1994c) 
U.S. EPA (1994c) 



Xylene, p-

Zinc 

NOTES: 
ND 
NA 
IRIS 
NCEA 

· HHRAP 

106-42-3 

7440-66-6 

= Not Determined 
= Not Applicable 

"HUMAN HEALTH RI~Is~ESsmNT PRoTocoL 
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H 6.73E~06 6.O5E-03 
Bv-ag 

Ev-forage 
Vp 
s 
H 

Bv-ag 
Ev-forage 

Kds 

Br-ag 
BCF-fish . 

l.79E+0l 
l.79E+0l 
l.39E-05 
2.15E+02 · 
6.89E-06 

. l.93E+0l · 
l.93E+0l 
U.S. EPA 

(1996) 
4.60E-02 
6.54E+02 

l.99E-02 
l.99E-02 
l .06E-02 
1.86E+02 
6.05E-03 
2.20E-02 
2.20E-02 

·.· U.S. EPA 
(1996b) 

. · 7.20E-02 
2.06E+03 

Calculated per HHRAP (Eqtn. A3-1) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
U.S. EPA (1994c) 
U.S. EPA (1994c) 
Calculated per HHRAP (Eqtn. A3-1) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Calculated per HHRAP (Eqtns. A-3-15a,b) 
Incorrect reference cited 

Calculation error 
Revised oer U.S. EPA (1999) 

= Integrated Risk Infrmnation System (1998) . 
· = National Center for Environmental Assessment 
= Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA530-D-98-001A) 
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ATTACHMENT B 

FEBRUARY 6, 1999 DRAFf PROPOSED 
ACUTE EXPOSURE GUIDELINE LEVELS ( AEGLS) 



Naticnal Advisory Committee for AEGL' s - Draft Results 
Februarv 6, 1999: Draft Proposed A.EGLs 

~=Not Assigned; NR = Not recommended; **= Submitted by Superfund 

56-23 -5 Carbon tetrachloride (ppm) ** 

I 30 mm 60min 4 hr 3 hr 
I 

A.EGL 1 I 16 12 6.9 5.1 

.-\EGL 2 90 68 39 30 

I A.EG L 3 230 170 99 "7 ·-
! J 

57- 1..l- -7 1,1- Dimethyl hydrazine (ppm) 

30min 60min 4 hr s hr 

A.EGL l ~ A NA NA NA 

. .\.EGL 2 6 3 0.8 0.4 

j A.EGL 3 22 11 3 1.5 

60.-34-4 l\llethyl hydrazine (ppm}""" 

J O min 60mm. 4 hr 8 hr 

AEGL l NA NA NA NA ., 

AEGL2 2 l ! . •'· • 0.2 0.1 

AEG L3 6 3 0.6 0.3 

6" -.... ) ,L-).:> - . . e ~P Anilin , ~m . 

j 30 min 60min 4 hr 8 hr 

AEGL l 16 8 2 l 

AEGL 2 2+ 12 3 1.5 

AEGL 3 40 20 5 2.5 

i - - .) Chl fi • oro orm _ppm · · ( 

JO min 60rnin 4 hr s hr 

.L\EGL 1 NIA NIA NIA NIA 

.-\EGL 2 120 38 -i4 31 

AEGL3 ·n o 650 330 230 

I 



~------···--• ···•- ·- ·" ----..-·-·-------~--- ---- -· . .... . . . .. . ·· - ,.. . . 
- -- -- . -- -·-· .. . --- ··------ - ------·. --·- - · -·--··· -·------·-------------·-·· -

--- ----:-----

74-90-8 Hydrogen cyanide (ppm) 

. 30min 60min 4 hr s hr 

A.EGL I NA NA NA NA 

A.EGL 2 10 7.1 3.5 2.5 

A.EGL 3 21 15 8.6 6.6 

7 4-93-1 Nfethyl mercaptan (ppm) 

30min 60min 4 hr s hr 

AEGL 1 I o.5 0.5 0.5 0.5 

A.EGL:Z 7 5 3 ·"") .. 
AEGL3 31 23 13 10 

75-21-8 Ethylene oxide (ppm) 

30min 60 min 4 hr s hr 

A.EGL l NA NA NA N.-\. 

AEGL2 190 110 .. 33 19 

A.EGL 3 360 200 63 ·"'.c; .) ~ 
., . - .. . 

·, 44 5 Ph _, - - osgene _ppm .. . ( ) 

30min 60min 4 hr s hr 

AEGt;·t NA NA NA )[A. 

AEGL2 0.60 0.30 0.08 0.04 

A.EGL 3 1.5 0.75 0.20 0.09 

5-55-& . . Propyleneimine (ppm) 

30 min 60min 4 hr 3hr 

A.EGL 1 NA NA NA NA 

~GL: 25 11 2.5 1.2 

\EGL 3 50 23 5.1 2.4 



- -- -- - ----- -- -- -· - · --
-- --------------------·· --

75-56-9 . Propylene oxide (ppm) 

30min 60min 4 hr 8 hr 

A.EGL l 110 60 19 11 

A.EGL 2 510 290 91 51 

AEGL3 - 1100 610 190 110 

"75-78-5 Dichlorodimethylsilane (ppm) 

30 min 60min 4 hr 8 hr 

i-\EGL 1 I o.9o 0.90 0 .90 0.90 

AEGL2 · 26 13 
\ 

3.3 1.6 

AEGL3 106 53 -- ., 13 6.6 .•. '''f' - ..... -

.. -
75-79-6 Trichloromethyl silane (ppm) .. _. 

' 30min 60min 4hr 8 hr 

AEGLl 0.60 0.60 0.60 0.60 

.-\EGL 2 12 6.2 1.6 L6 

AEGL3 56 2S 7.0 3.5 

7&-82-0 Isobutyronitrile (eem) 
I I ...... ... : .. I ,." __ : .. I • L ·-

I o,. _ I 
I .)U Will ov lllill -4 UT ~ ill 

I 
A.EGL l NA NA NA NA 

' 

j_-i=;r .. 1 . ..., 3.7 6.6 3.9 3.0 .. ~~--
AEGL3 26 10 1~ 9.0 

79-21--0 Peracetic Acid (ppm) 

30min 60min 4hr 8 hr 

A.EGL 1 0. 17 , 0.17 0.17 O.i7 

AEGL2 0.50 0.50 0.50 0.50 

AEGL 3 9.6 4.3 2.6 l.9 



91--08-6 2,6-Toluenediisocyanate (ppm ) 

30min 60min 4 hr s hr 

A.EGL l 0.02 0.02 0.02 0.02 

AEGL2 0.17 0.12 0.06 0.06 

AEGL3 0.92 0.65 0.32 0.23 

' • 

106-89-8 Epichlorohydrin (ppm) 

30min 60min 4 hr s hr 

AEGLl 5.0 5.0 5.0 5.0 

AEGL2 53 24 16 10 

AEGL3 160 '"'? ,_ 43 30 

107--02-8 A.crolein (ppm)** 

30min 60min 4 hr 8 hr 

AEGL.l .. 0.03 0.03 0.03 0.03 

AEGL2 0.1 8 0.10 0.10 0.10 

AEGL3 2.5 1.4 : 0.48 0 ·)'7 __ , 

107 -11-9 Allyl Amine (ppm) 
I 30 min 60min 4 hr s hr 

AEGL l ~R N'R NR i'iR 

AEGL2 11 4.7 0.91 o.-io 

. ,-\EGL 3 40 18 3.5 2.3 . 

107-12-0 Proprionitrile (ppm) 

30min 60min 4 hr 8 hr 

AEGLl NA NA NA NA 

AEGL2 9.6 7.4 4.3 3.3 

AEGL3 51 39 23 18 

: •. · -·_:· ,,~_._. .. 1 ~~; ~·;, .:. , .. : .. , _·:: •::</r:,~.n~:>.~-:-;!.'; - · 
. . · ·· , ··. . .. 

. . ·, ,_ 

.:: -~ ..... t ::~ : ~ :~; ' --.-.:~ . ... .. r. -.·-· -: ,.,-_ 



107-18-6 Allyl alcohol (ppm) 

30min 60min 4 hr 8 hr 

AEGL l 1.8 1.S 1.8 1.8 

AEGL2 15 11 5.3 3.7 

AEGL3 35 25 13 .8 

07-30-2 Chloromethyl methyl ether (ppm) 

30min 60min 4 hr 3 hr 

AEGL 1 )iA NA NA NA 
-

:-\EGL 2 0.12 0.082 0.041 0.029 

\EGL 3 1.8 1.3 0.65 0.46 

18-91-8 Cyclohexybm_ine (ppm} .:t 
30min 60 min 4 hr 

.EGL l 1.8 1.8 -1.-8 1.8 

EGL2 28 20 9.9 7.0 0 
EGL3 53 38 19 · .. · · · 13 . 

1-00-9 

I "" -· = .JU llllfi OU illill '+ 1lf 
IO I 
~ 1lf 

~GL 1 NA NA NA N.-\. 

~GL 2 14 10 5.1 3.6 

'.GL3 40 29 14 10 

89-4 Piperidine (ppm) 

30min 60min 4hr 8 hr 

3L 1 

}L2 

:rL 3 54 38 19 14 

• 



- . . 

126-98-7 Methacrylonitri1e (ppm) 

JO min 60min 4 hr 8 hr 

AEGL 1 NA NA NA NA 

AEGL2 l.5 1.1 0.67 0.50 

AEGL3 4.5 3.4 2.0 1.5 
. I 

51-56-4 Ethyleneimine (ppm) 

30min 60min 4 hr 8 hr 

A.EGL l ~ NR . NR N'R 

\EGL 2 9.3 4.6 1.0 0.47 

\EGL 3 13 9.6 2.3 1.5 

·2-Dl-2 Hydrazine (ppm) 

30 min 60min 4 hr 3 hr 

EGL l 0.1 0.1 · 0.1 0.1 
' 

EGL2 18 _. 13- 6.2 4.4 

EGL 3 50 35 . 18 13 

-77-7 Cyanogenchloride(ppm} 

·30 min 60min 4 hr 8 hr 

:GL l NA NA · NA NA 

GL2 NA NA NA NA 

GL 3 NA · NA NA NA 

59-0 1.2-Dichloroethylene (ppm} 

30min .60 min 4hr 3 hr 

}LI 19 13 - 5 I . . 

,L:: 56. 40 20 14 

rL 3 200 141 71 50 



540-73-8 1,2-Dimethyl hydrazine (ppm) 

30min 60min 4 hr 8 hr 

AEGL I NA NA NA NA 

AEGL2 6 
., 

0.8 0.4 ) 

AEGL 3 :22 11 3 i.5 

584-8.i-9 2,4-Toluene Diisocyanate (ppm)** 

30min 60min 4 hr s hr 

AEGL t 0.02 0.02 0.01 0.01 

.--\.EGL 2 0.17 0.12 0.06 0.06 

· AEGL 3 0.92 0.65 0.32 0.23 

Sll-79-2 HFC-134a (ppm} 

30min 60min 4 hr 8 hr 

AEGL 1 8,000 8,000 S,000 8,000 

A.EGL 2 13,000 -. 13,000 13,000 . 13,000 

A.EGL 3 27,000 
' 

27,000 27,000 27,000 

81 -68-6 4 .. A I I hi "d f ) cry 'V C on e _ppm_ 

30min 60min .i hr 3 hr 

,.\EGL l 

AEGL 2 

AEGL3 

* Proposal to seek more data. to support development of .t\.EGL values 

1717-00-6 HCFC 141b (ppm) 

30min 60min 4 hr 8 hr 

A.EGL l 1,000 1,000 1,000 1,000 

AEGL2 1,700 1,700 1,700 1,700 

AEGL 3 3,000 3,000 3,000 3,000 



~ .,.., i ~ ,• ,, :· • l ·.,, ' 

ras·· ,n et· ? · b: ·· tt& ikh1 - rt if' ~: ±fft' t • rm·ae1sv -,i£r• twent 
• · ··ts -ate- · m ·&h "··' f'ree -ac · n · 

4170-30-3 cis and trans Crotonaldehyde (ppm) 

30 min 60min 4 hr · 

A.EGL l 0.19 0.19 0.19 

AEGL 2 8.9 4.4 1.1 

AEGL.3 :.,-
..;. .' 14 2.6 

7647-01-0 Hydrogen chloride (ppm}** 

30 min 60min 4 hr 

AEGLl l.8 1.8 1.3 

,-\EGL 2 43 .,,., 5.·+ 

AEGL3 21 0 104 26 

7664-39-3 Hydrogen fluoride (ppm) 

lOmin 30min 60min 4 hr 
' AEGL 1 ") 2 2 1 ._ 

AEGL2 95 34 24 12 

AEGL3 170 62 44 '\ ") 
.:.. ... 

7664 41 7 - - Am . ( morua ~pm 

5 min/30 min 60min 4 hr 

~~tr -zs;z5 - -- --- ·--- Z5 :s 
AEGL2 380/ 160 110 110 

AEGL3 3800/ 1600 1100 550 

7697-37-2 Nitric acid (ppm) 

30min 60min 4 hr 

A.EGL 1 0.5 0.5 0.5 

AEGL2 5 4 ~ 

.) 

AEGL3 27 22 15 

.... t w ' 

8 hr 

0.19 

0.56 

1.5 

s hr 

LS 

2.7 

13 

3 hr 

l 

S. 6 

_l ~ 

8 hr 

25 

110 

3SO 

3 hr 

0.5 

2 

12 

b f "# rt" H'I' t M "" # #m t · , . ·O h 

I 
• I 

I 
I 



7782-41-4 · Fluorine (ppm) 

30min 60min 4 hr 8 hr 

AEGL l 2 2 1 1 

A.EGL 2 11 5 2 ·") .. 
AEGL3 19 13 6 4 

7782-50-5 Chlorine (ppm}** 

30min 60 min 4 hr 8 hr 

J \EGL 1 1 ·-· 0"' ·-
A.EGL .2 3 2 l 0.7 

AEGL3 31 22 11 s 

7783 -06-4 Hydrogen sulfide (ppm) 

l Omin/30 min 60 min 4 hr s hr 

AEGLl 0.15/0.15 0.15 0.15 0.15 
< 

AEGL2 42/32 28 20 17 
. . .. 

AEGL3 76/60 50 ....... 
.) I 31 

7784-42-1 
I °' -· - Arsine (pr~~-*-• I I '" ·-.: -- I o ,. _ I _,u llllll OU llllll '+ UT 0 llT 

AEGLl NA :--IA NA NA 

.i-\EGL 2 0.24 0.17 0.1 0.1 

AEGL3 0.7 0.5 0.25 0.18 

7790-91-2 Chlorine trifluoride (ppm) 

30min 60min 4 hr 8 hr 

AEGLl 0.70 0.35 0.09 0.04 

AEGL2 6.2 3.1 0.7i 0.39 

AEGL3 . ..,- 14 3.-+ 1 '7 
~ .. 



7303-51-2 Phosphine (ppm) 

30min 60min 4 hr 8 hr 

AEGL 1 NA NA NA NA 

AEGL2 0.4 0.2 0.1 0.1 

.--\EGL 3 
_.., 

1.5 0.7 0.5 .:. 

10102--B-9 *Nitric oxide (ppm) 

30min 60min 4 hr 8 hr 

AEGL 1 0.50 0.50 0.50 0.50 

AEGL2 15 12 8.2 6.7 

A.EGL 3 25 20 14 11 
* Adopi Nitrogen dioxide values for Nitric oxide (due to conversion of Nitric oxide to Nitrogen dioxide in the 
atmosphere), but note t.hai short-term exposures to SO ppm ofNitric oxide do not represent a hazard 

1010 .... 44 0 .:..- - N" r 1trogen d" 'd r IOXI e ;ppm ) 

JO min 60min 4 hr Shr 

.AEGL 1 0.50 0.50 I 0.50 0.50 

A.EGL 2 - 15 12 8.2 6.7 

AEGL3 25 20 14 11 . 

B . hJ .d r 1 - -· - ' -.) orun tnc on e ,ppm . -· : ) 

30min 60min 4 hr s hr . 

AEGL l 0 .6 0.6 0.6 0.6 

AEGL2 14 ·7_3 l.S 0.9 

AEGL3 ~ ... ~ I 28 7.1 3.5 

13463--39-3 Nickel carbonyl (ppm) 

30min 60min 4 hr 8 hr 

A.EGL l NIA NIA NIA N/A 

AEGL2 0.059 0.042 0.021 NIA 

AEGL3 0.32 0.22 0.11 N/A 

. I 



. 13463-40-6 Iron pentacarbonyl (ppm) 

30min 60min 4hr 8 hr 

)\EGL 1 C NIA NIA NIA NIA 

AEGL2 0.35 0.17 0.044 NIA 

_!\EGL 3 1.2 0.58 0.16 NIA 

19287-45-7 Diborane (ppm) 

30min 60min 4hr 8hr 

AEGL 1 NR NR NR NR 

.L\EGL2 2 1 0.25 0.13 

AEGL3 7.3 3.7 0.92 0.46 




