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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

Mr. Johnny W. Reising 
United States Department of.Energy 
Feed Materials Production Center 
P.O. Box 398705 
Cincinnati, Ohio 45239-8705 

-._ 

--- - ... 
REPLY TO THE A T E M I O N  OF: . 

SRF-5J 

RE: Mixed Waste Chemical 
Treatment Project 
Work Plan 

Dear Mr. Reising: 

The United States Environmental Protection Agency (U.S. EPA) has 
completed its review of the United States Department of Energy's 
(U.S. DOE) mixed waste chemical treatment project neutralization, 
precipitation, deactivation, and stabilization technology specific 
work plan. / 

The mixed waste treatment work plan provides information on 
implementing the treatment and disposal of the following mixed 
wastes: barium chloride salts, corrosives, reactives and oxidizers. 
These wastes will be treated u s l r q  zorobi-nations of precipitation, 
neutralization, deactivation, and stabilization methods. 

The work plan contains several inconsistencies a deficiencies which 
must be addressed. Therefore, U.S. EPA disapproves the work plan 
pending incorporation of adequate responses to the attached 
comments. 

U.S. DOE must submit a revised work plan and responses to comments 
within thirty ( 3 0 )  days receipt of this letter. 
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Please contact me at ( 3 1 2 )  8 8 6 - 0 9 9 2  if you have any questions 
regarding this matter. 

/ Sincerely, 

Hames A. Saric 
Remedial Project Manager 
Federal Facilities Section 
SFD Remedial Response Branch #2  

Enclosure 

cc: Tom Schneider, OEPA-SWDO 
Jack Baublitz, U.S. DOE-HDQ 
John Bradburne, FERMCO 
Charles Little, FERMCO 
Terry Hagen, FERMCO 
Tom Walsh, FERMCO 



ENCLOSURE 

TECHNICAL REVIEW COMMENTS ON THE 
"E'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT MIXED WASTE CHEMICAL 
TREATMENT PROJECT NEUTRALIZATION, PRECIPITATION, DEACTIVATION, 

AND STABILIZATION TECHNOLOGY SPECIFIC WORK PLAN, 
DOCUMENT NUMBER 8ADD9-2200-005, REVISION.0, JUNE 1996" 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT, E'ERNALD, OHIO 

GENERAL COMMENT 

Commenting Organization: U . S .  EPA Commentor: Saric 
Section # :  4.0 Page # :  NA Line # :  NA 
Original General Comment # :  1 
Comment:.Table 4-2 in this section presents a list of underlying 

hazardous constituents (UHC) for each material evaluation 
form number under the four main waste categories. Many of 
the UHCs are not discussed in earlier portions of the 
technology-specific work plan. For example, under the 
oxidizer category in Table 4-2, beryllium, nickel, cadmium, 
selenium, and acetone are listed as UHCs. However, these 
oxidizer category waste constituents are not discussed in 
Section 2.0, Waste Description, or Section 3.0, Treatment 

discuss all UHCs listed in Table 4-2 in Section 4.0. 
Section 3.0 should also discuss how wastes containing UHCs 
will be treated to meet all regulatory requirements for 
disposal. 

. Description. Sections 2.0 and 3.0 should be revised to 

SPECIFIC COMMENTS 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # :  2.0 Table # :  2-1 Line # :  NA 
Original Specific Comment # :  1 
Comment: Table 2-1 contains several inconsistencies and 

deficiencies, which are discussed below. 

Table 2-1 lists the anticipated volumes of each waste 
category using the drum as the unit of volume. The 
total number of drums listed in this table for the four 
waste categories is equal to the number of "anticipated 
containers" for these waste categories as listed in 
Section 1.1, Table 1-1. Section 1.1, however, states 
that the containers referred to in Table 1-1 "range 
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from 5-gallon buckets to 112-cubic-foot white metal 
boxes (WMBs)." The tables and text should be revised 
to present accurate and consistent numbers and volumes 
of containers for each waste category. 

Several discrepancies exist between the 
information summarized in Table 2-1 and the 
information provided in Appendix C. For example, 
Table 2-1 lists 19 drums of magnesium powder and 
turnings under "reactive category waste. I' 
However, in Appendix C, only six containers are 
labeled as "magnesium powder and turnings" under 
the "reactives" category. A s  another example, 
Table 2-1 lists ''magnesium metal contaminated with 
oil rags" as having U . S .  EPA waste code D003. 
Appendix C, however, lists U . S .  EPA waste code 
D O 0 1  for this waste. In addition, Appendix C 
lists under the "reactives" category a waste 
described as "cobalt trifluoride, cobaltic 
fluoride, cof." This waste is not listed in Table 
2-1 under the reactive waste category. Table 2-1 
should be revised to be consistent with the waste 
inventory provided in Appendix C. Because these 
discrepancies represent examples only, all of 
Table 2-1 should be checked against Appendix C for 
consistency and accuracy. 

Commenting Organization: U.S. EPA Commentor: Saric 
Line # :  NA Section # :  2.0 Page # :  4 

Original Specific Comment # :  2 
Comment: The "Fernald Environmental Management Project Mixed 

Waste Chemical Treatment Project General CERCLA Work Plan" 
dated November 1995 states that the barium chloride salts 
waste category includes "TC [toxicity characteristic] 
metals, barium, and lead" as primary contaminants. However, 
neither Section 2.0 or Table 2-1 of the work plan mention 
any TC metals other than barium and lead (for example, 
arsenic or cadmium). The text should be revised to clarify 
whether or not additional TC metals are present in the 
barium chloride salts waste category. 

The text also states that the oxidizer waste category 
contains U.S .  EPA waste codes D001, D002, D005, D007,  and 
D008.  Table 2-1 indicates that some wastes under the 
oxidizer category also contain wastes with U.S .  EPA waste 
codes D004, D009, and Doll. The text should be revised to 
mention these waste codes as well. 
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Commenting Organization: U.S .  EPA Commentor: Saric 
Section # :  3.1 Page # :  8 Line # :  NA 
Original Specific Comment # :  3 
Comment: The text states that neutralization of the corrosive 

waste stream removed the corrosive characteristic during 
bench-scale .testing. The text also states that "treatment 
for the remaining hazardous constituents in the corrosive 
waste stream is outside the scope of this project. NFS also 
added sodium sulfide to precipitate the metals from the 
neutralized solution." These two statements appear 
contradictory because precipitation of metals in the 
neutralized solution represents treatment for at least some 
of "the remaining hazardous constituents" in the corrosive 
waste stream. The text should be revised to resolve this 
apparent discrepancy. The text should also briefly discuss 
when and how the "remaining hazardous constituents" will be 
treated. 

Commenting Organization: U . S .  EPA Commentor:' Saric 
Section # :  3 . 2 . 2  Page # :  10 Line # :  NA 
Original Specific Comment # :  4 
Comment: The text states that during waste treatment, the mix 

unit operator may add more than the minimum amount of 
reagent specified in the design recipe notice if extra 
addition is needed to meet performance specifications. The 
text should be revised to state that the design recipe 
notices will provide information regarding maximum allowable 
dosages for all reagents. 

Commenting Organization: U.S. EPA Commentor: Saric 
Figure # :  3-2 Page # :  13 Line # :  NA 
Original Specific Comment # :  5 
Comment: This figure shows that 1'Na4(SOq)2'' will be used to adjust 

the pH of the barium chloride waste slurry under the 
"Precipitation/Stabilization" treatment process flow 
diagram. Na,(SO,), is a weak base and would be effective 
only in making the slurry slightly more basic. However, it 
would not be effective in adjusting the slurry to a lower, 
more acidic pH. The sulfate ions in this compound will also 
form a precipitate with the barium ions in the slurry. 
Na,(SO,), may therefore be more effective as a precipitating 
agent than as a pH adjuster. The work plan should provide 
more justification that shows that this compound can 
accomplish pH adjustment. The text should also explain why 
ferrous sulfate will also be used to precipitate barium when 
Na,(SO,), is already accomplishing this task. In addition, 
Na,(SO,), has the same stoichiometry as Na,SO, (anhydrous 
sodium sulfate). If "Naq(S04)2'1 is meant to represent NA,SO,, 
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the more common formula (Na,SO,) should be used in the 
figure and work plan. 

Sections 3.3.2 and 3.3.4 state that the barium chloride and 
oxidizer category wastes will be sampled and analyzed after 
the wastes are treated with ferrous sulfate. The process 
flow diagram in Figure 3-2 for treating barium chloride 
category wastes designates this analysis as a "qualitative 
check spectrophotometer for barium." However, the process 
flow diagram for treating oxidizer category wastes does not 
include this analysis. This analysis should be added to the 
process flow diagram for treating oxidizer category wastes. 
The process flow diagrams in Figure 3-2 and the text of the 
technology-specific work plan should be revised to present 
the treatment processes consistently. 

Commenting Organization: U.S. E P A  Commentor: Saric 
Section # :  3.3.1 Page # :  1 0  and 12 ' Line # :  NA 
Original Specific Comment # :  6 
Comment: Section 3.3.1 contains several inconsistencies. For 

example, Section 3.3.1 states that if inorganic wastes 
cannot be neutralized before organic wastes, the treatment 
equipment will be "triple rinsed, per Section 3.9" before 
treatment of inorganics begins. However, Section 3.9 
contains no decontamination procedure that involves only a 
triple rinse (although the triple rinse is mentioned as one 
step in a decontamination process). Section 3.3.1 also 
states that basic wastes will be neutralized by combining 
them with acidic wastes. However, later in Section 3.3.1, 
the text states that bases will be neutralized by sodium 
bisulfate. The text in this section should be revised to be 
internally consistent and provide information that is 
consistent with other information throughout the work plan. 

Commenting Organization: U.S. E P A  Commentor: Saric 
Section # :  3.3.2 Page # :  1 2  Line # :  NA 
Original Specific Comment # :  7 
Comment: This section states that for barium chloride waste 

having barium only, the stabilization agent "will be a 
sulfate in a commercially available dry form (sodium, 
aluminum, or ferrous sulfate)....'' The text should 
specifically indicate which sulfate compound will be used to 
precipitate the barium. The technology-specific work plan 
should also consistently refer to the specific sulfate 
compound that will be used. 
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Commenting Organization: U.S. EPA Commentor: Saric 
Section # :  3.3.3 Page' # :  14- Line # :  NA 
Original Specific Comment # :  8 
Comment: The text states that the reactive category waste 

inventory includes a drum' that is ''reactive for calcium 
metal." Calcium metal is not included under the reactive 
category wastes listed in Table 2-1 or under the "reactives" 
wastes listed in Appendix C. The text of this section, 
Table 2-1, and Appendix C should be revised to present 
consistent and accurate listings of reactive category 
wastes. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # :  3.3.4 Page # :  15 Line # :  NA 
Original Specific Comment # :  9 
Comment:' This section states that "Reduction of hexavalent 

chromium'and precipitation of barium are very important 
factors in treatment success, providing adequate reaction 
time and testing for completion in this metal's 
precipitation step." The sentence should either be revised 
to explain what will provide adequate reaction time and 
testing for completion or to more clearly discuss treatment 
success. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # :  3.5 Page # :  18 Line #:' NA 
Original Specific Comment # :  10 
Comment: This section states that the individual process units 

that make up the waste treatment production process are 
"enclosed by dashed lines in Figure 3-5." 
incorrect. 
"Figure 3-5" with "Figure 3-4. 'I 

This statement is 
The text should be revised to replace 

Commenting Organization: U.S.  EPA Commentor: Saric 
Section # :  3.5.1 Page # :  1 8  Line # :  NA 
Original Specific Comment # :  11 
Comment: This section, as well as other portions of the work 

plan, mention the use of prefilters and high-efficiency 
particulate air ( H E P A )  filters to collect airborne 
contaminant fumes and dust during treatment. These 
prefilters and HEPA filters are secondary wastes and should 
be discussed in Section 3.4 and included in Table 3-1. 
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Commenting Organization: U . S .  EPA Commentor: Saric 
Section # :  3.5.4 Page # :  2 7  Line # :  NA 
Original Specific Comment # :  12 
Comment: This section states that stabilization and deactivation 

reagents may include portland cement, gypsum, and mineral 
oil and gypsum. However, the stabilization and deactivation 
reagent, Petroset 11, which is discussed in Sections 3.3.3 
and 3.3.4, is not mentioned here. Petroset I1 should be 
discussed in Section 3.5.4 as a deactivation and 
stabilization reagent. 

The text also states that the stabilization and deactivation 
reagent's primary purpose is to "bind free water and 
solidify the waste into a solid matrix." However, as 
discussed in Section 3.3.4, the oxidizer waste characterized 
as tributyl phosphate in kerosene, which is an organic, 
solvent-based mixture, will be stabilized using gypsum or 
Petroset I1 to bind the organic solvent. and not to bind 
"free water." Section 3.5.4 should be revised to state that 
the stabilization and deactivation reagents may be used to 
bind aqueous solutions or organic solutions, as appropriate. 

Commenting Organization: U.S. E P A  Commentor: Saric 
Section # :  3.5.6 Page # :  2 9  and 30 Line # :  NA 
Original Specific Comment # :  13 
Comment: The text, under the subheading "Ferrous Sulfate," 

states that ferrous sulfate "will be used for wastes having 
high concentrations of barium and chromium." However, the 
text does not discuss how ferrous sulfate will also be used 
as a reducing agent to deactivate oxidizer category wastes. 
The text should be revised to discuss all of the ways that 
ferrous sulfate will be used during this project. 

In addition, under the subheading "pH Adjustment Chemicals," 
the text mentions sodium bisulfate and caustic soda (sodium 
hydroxide) as chemicals to be used for pH adjustment. 
However, other pH-adjustment chemicals are discussed 
elsewhere in the work plan. For example, in Section 3.5.3, 
lime and portland cement are listed as chemicals that may be 
used to increase the pH of waste mixtures. Section 3.5.6 
should be revised to list z l l  pH-adjustment chemicals that 
may be used during the project. 

Commenting Organization: U . S .  E P A  Commentor: Saric 
Section # :  3.6.7 Page # :  34 Line # :  NA 
Original Specific Comment # :  14 
Comment: This section states that "the most significant 

secondary waste stream will be used personal protective 
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equipment and protective clothing." Table 3-1, however, 
shows that "Excess Water" will constitute the secondarv 

2 

waste stream with the largest volume. The text in 
Section 3.6.7 should be revised to address the volume of 
"Excess Water" compared to the volume of the personal 
protective equipment and protective clothing secondary waste 
stream. 

Commenting Organization: U.S. EPA C'ommentor: Saric 
Section # :  3.8 Page # :  41 to 43 Line # :  NA 
Original Specific Comment # :  15 
Comment: This section should be updated to indicate actual dates 

for past deliverables and activities and revised estimated 
dates for future events related to the project. 

, 
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