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Department of Energy 

Ohio Field Office 
Fernald Area Office 

P. 0. Box 538705 
Cincinnati, Ohio 45253-8705 

(51 3) 648-31 55 

DEC 1 6  1936 
DOE-0291-97 

Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Dear Mr. Saric: 

TECHNOLOGY SPECIFIC WORK PLAN FOR NEUTRALIZATION/PRECIPlTATlON/ 
DEACTIVATION/STABILIZATION, RESPONSE TO UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY COMMENTS 

This letter transmits responses to  the U.S. Environmental Protection Agency (U.S. EPA) 
comments on the Fernald Environmental Management Project (FEMP) response to comments 
for the Neutralization/Precipitation/Deactivation/Stabilization (NPDS) Technology Specific 
Work Plan. Comment responses and revised pages are provided within Enclosure 1 in order 
of U.S. EPA presentation. 

.. 

If you have any questions regarding this matter, please contact Robert Danner at  
(513) 648-3167. 

Sincerely, 

FEMP:Danner 

Enclosures: As Stated 

@ Recycled and Recyclable @ 
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cc wlenc: 

S. Fauver, EM-42lGTN 
G. Jablonowski, USEPA-V, 5HRE-8J 
R. Beaumier, TPSSlDERR, OEPA-Columbus 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandegrift, ODOH 
S. McLellan, PRC 
T. Hagen, FDFl65-2 
J. Harmon, FDFISO 
AR Coordinatod78 

cc wlo enc: 

C. Little, FDFl2 
EDC, FDFl52-7 
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Attachment I 

ENCLOSURE 

TECHNICAL REVIEW OF RESPONSE TO COMMENTS ON THE 
"MIXED WASTE CHEMICAL TREATMENT PROJECT 

STABILIZATION TECHNOLOGY SPECIFIC WORK PLAN" 
NEUTRALIZATION, PRECIPITATION, DEACTIVATION, AND 

FEIWALD ENVIRONMENTAL MANAGEMENT PROJECT, FERNALD, OHIO 

GENERAL COMMENTS 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 4.0 Page f: NA Line f: NA 
DOE Response #: 1 (Original General Comment f: 1) 
Comment: The original general comment requests that Sections 2.0 

and 3.0 be revised to address all underlying hazardous 
constituents (UHC) listed in Table 4-2 of Section 4.0. To 
address the original comment, the U.S.  Department of Energy 
(DOE) revised Tables 2-1 and 4-2, and Appendix C. However, 
these tables an the appendix still contain various errors, 
omissions, and discrepancies that need to be addressed, 
These errors, omissions, and discrepancies are discussed 
below, 

Table 2-1 was revised to include material evaluation form 
(MEF) No. 1575 in the list of oxidizer category wastes. 
Table 2-1 states that MEF No, 1575 has a DO01 U.S, EPA waste 
code. However, Table 4-2 and Appendix C of the project- 
specific work plan have been revised to list MEF No. 1575 as 
having a DO02 U.S. EPA waste code. This discrepancy should 
be resolved. 

DOE also revised Table 4-2 to address the original general 
comment. MEF No. 20145 was removed from the list of 
oxidizer category wastes, presumably because it reportedly 
contains an organic UHC (acetone). The revised MEF tables 
in Appendix C list MEF No. 20145 as a corrosive waste. DOE 
does not discuss this change in its response. A reason for 
moving MEF No. 20145 from the oxidizer category to the 
corrosive category should be provided. Also, the revised 
pages of Table 4-2 in DOE'S response package do not include 
MEF No. 20145 under the corrosive waste category. MEF 
No. 20145 should be listed in Table 4-2 under the corrosive 
waste category. 

MEF No. 61006 has also been added to Table 4-2 as a 
corrosive waste. The text under the column labeled W T S  
Rationalell for MEF No. 61006 states "See MEF 1949.*l MEF 
No. 1949 is listed as an oxidizer category waste and is 
described as "Draw Temp 275." Because MEF No, 61006 is 
described as "Magnuspray 205, surplus chemical,11 the 
reference to MEF No. 1949 may not be appropriate. Either 
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the reference to MEF No. 1949 should be explained or the UTS 
rationale for MEF No. 61006 should be revised, 

Table 4-2 lists MEF No. 1425 as a new barium chloride 
residue category waste with U.S.  EPA waste code D005. 
However, the W T S  Rationalell column states that MEF No. 1425 
exhibits toxicity characteristics for both U.S. EPA waste 
codes DO05 and D008. The table should be revised to resolve 
this discrepancy. 

Other changes made to Table 2-1, Table 4-2, and Appendix C 
are not explained in the responses to the original general 
comment. For example, several U.S.  EPA waste codes were 
added to MEF No. 1709. All changes to the tables and the 
appendix should be discussed in the response to the original 
general comment. 

Finally, Section 4.1 states that Table 4-2 was developed Itby 
applying process knowledge to identify those UHCs that would 
not reasonably be expected to be present in the process or 
routine operations that generated the mixed wastes that will 
be treated under the NPDS Project.Il Based on other text in 
Section 4.1, the above statement should probably be revised 
by removing the word %ot.@I Either the text should be 
revised or an explanation should be provided of why UHCs 
that would not reasonably be expected to be present were 
identified. 

- Response: The various errors, omissions, and discrepancies 
mentioned above have been corrected. MEF No. 1575 is a 
corrosive, therefore the DO02 code is applicable. Table 2- 
1, Page 9 has been revised to reflect the change. MEF 20145 
was moved to the corrosive category because it is a 
corrosive and not an oxidizer. MEF 20145 is listed in the 
corrosive category in Table 4-2, Pg. 70. The UTS rationale 
for MEF 61006 was added to Table 4-2, Pg. 71. Table 4-2 
correctly identifies MEF No. 1425 as barium chloride waste 
with U.S.  EPA waste code D005. The UTS rationale for MEF 
1425 presented in Table 4-2, Pg. 72 has been revised to 
reflect this characterization. The EPA codes for MEF 1709 
were not changed and other changes made to the tables were 
not the result of characterization changes but were caused 
by updates made to the new waste characterization database 
and clerical errors. Finally, the word tlnotll was removed 
from the text of Section 4.1, Pg. 54. 

Change pages showing the requested revisions are 
attached. 

Action: 
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L 7934  
BPECIFIC COMMENT8 

Commenting Organization: U . S .  EPA Commentor: Saric 
Section #: 2.0 Page #: 2-1 Line #: NA 
DOE Response #: 2 (Original Specific Comment #: 1) 
Comment: The first bullet of the original specific comment 

requests that Table 1-1, Table 2-1, and Section 1.1 be 
revised to present accurate and consistent numbers and 
volumes of containers for each waste category. In the 
revised tables, the numbers of containers are presented 
consistently. Table 2-1 discusses the anticipated volume of 
each waste category in terms of the number of drums. 
However, because Section 1.1 has not been revised, the waste 
containers are still described as ranging from 815-gallon 
buckets to 112-cubic foot White Metal Boxes (WMB)." This 
discrepancy has therefore not been resolved. The text and 
tables should be revised to present consistent descriptions 
'and volumes of containers for each waste category. 

The second bullet of the original specific comment requests 
that discrepancies between Table 2-1 and Appendix C be 
resolved. DOE revised Tables 2-1 and 4-2 and Appendix C in 
an attempt to make them consistent, but a few 
inconsistencies remain. For example, MEF No. 2425 is 
described as "CTC Corrosive Wastell in Table 2-1 and Appeniix 
C, but in Table 4-2, this waste is described as "TC 
Corrosive Waste.## This discrepancy should be resolved, In 

descriptions of waste under MEF No. 50089; however, Table 
4-2 provides only one description of waste under MEF No. 
50089. The same comment applies to MEF No. 60095. Table 
4-2 should be revised to provide separate listings for the 
two descriptions of wastes under MEF No. 50089 and for the 
two descriptions of wastes under MEF No. 60095. 

- addition, Table 2-1 and Appendix C provide two separate 
- 

Response: Appendix C presents the net weight and container size 
for each container of waste to be treated in the NPDS 
project. Section 1.1, Pg. 2 was revised by deleting the 
sentence describing the waste containers. Table 2-1, Pg. 7-9 
was also revised to consistently reference the number of 
drums in each waste category. 

The waste description for MEF 2425, Table 4-2,Pg. 70 has 
been revised to describe this waste as "CTC Corrosive 
Waste". Table 2-1 and Appendix C provide an accounting of 
project wastes by container and therefore, two waste 
descriptions are provided for MEFs 50089 and 60095. Table 
4-2 was prepared to identify the UHCs believed to be present 
in all wastes contained within a specific MEF--regardless of 
the particular container in which the waste is stored. 
Therefore, the UTS rationales presented in Table 4-2 are 
applicable to all waste descriptions listed under a specific 



MEF and do not require separate line items to distinguish 
between discrete waste containers. 

Action: Change pages showing the requested revisions are 
attached. 

Commenting Organization: U.S. EPA Commentor: Saric 
Figure #: 3-2 Page #: 13 Line #: NA 
DOE Response #: 6 (Original Specific Comment #: 5) 
Comment: The original specific comment requests that using the 

compound with the formula Na4(S04)* for providing pH 
adjustment of the barium chloride waste be more fully 
explained. The DOE response indicates that sodium bisulfate 
(NaHSO,) will actually be used to adjust the pH. Sodium 
bisulfate is effective for neutralizing basic solutions but 
not for neutralizing acidic solutions. The text of 
Section 3.3.2 should be revised to discuss how pH will be 
adjusted upward if the solution is acidic. 

Response: An acidic solution is required to precipitate the 
barium from the waste, so if the solution is acidic no 
pH adjustment will be required. 

Action: No action required. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 3.3.4 Page 5 :  1 5  Line #: NA 

Comment: The original specific comment requests clarification of 
some of the text in Section 3.3.4. Currently, Section 3.3.4 
discusses reducing chromium and precipitating barium using 
ferrous sulfate. Samples of the ferrous sulfate-treated 
waste will be extracted and analyzed for barium and chromium 
to ensure that enough ferrous sulfate has been added and 
ample reaction time has passed. The text should specify 
whether hexavalent chromium or trivalent chromium will be 
analyzed for. Also, if the intent of the treatment process 
is to reduce hexavalent chromium to trivalent chromium, 
followed by precipitation of trivalent chromium, ferrous 
sulfate may serve as an adequate reducing agent but may not 
serve as an appropriate precipitator because some of forms 
of chromium sulfate salts are soluble in water. Sodium 
sulfide may precipitate trivalent chromium. Therefore, it 
may be more appropriate to extract and analyze the samples 
for trivalent chromium after the addition of sodium sulfide 
instead of after the addition of ferrous sulfate. 

0 

- DOE Response #:- 10 (Original Specific Comment #: 9) - 

In addition, Section 3.3.4 has been revised to discuss the 
use of sodium sulfide to precipitate toxicity characteristic 
metals and other metals in the oxidizer category. Sodium 
sulfide may not be the best precipitating agent for all 
metals (for example, beryllium sulfide decomposes in water).. 
Either Section 3.3.4 should discuss how the use of sodium 
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sulfide will effectively precipitate all toxicity 
characteristic metals and other metals (such as beryllium 
and nickel) in the oxidizer category, or another 
precipitating agent should be specified . 

Response: In the second sentence of paragraph two on Page 15 of 
the Technology Specific Work Plan, it states that leachable 
barium and chromium will be precipitated with sulfate. 
Actually, sodium sulfate will precipitate barium directly, 
but will not precipitate hexavalent chromium. However, it 
,will reduce hexavalent chromium to trivalent chromium , a 
necessary first step in chromium precipitation. 
reduction the trivalent chromium is precipitated either with 
the sodium sulfide reagent to produce chromium sulfide or by 
the hydroxide present in the portland cement to produce 
chromium hydroxide. Regardless of the mechanism, operating 
experience with similar wastes has shown that the treatment . 
regime described above will successfully precipitate 
chromium. 

I 

After 

When necessary to perform a field analysis for soluble 
chromium, the test will be for hexavalent chromium, because 
this is the form of chromium which will have the maximum 
solubility in water, and the maximum potential to leach. 

Although the treatment recipes anticipated for this project 
do not specifically target nickel or beryllium we believe 

combination will effectively precipitate and bind these UHCs 
along with the TC metals. Nickel sulfide has a low 
solubility in water, and therefore should not leach 
appreciably. The following reference--"Canner, Jesse R., 
Chemical Fixation and,Solidification of Hazardous Wastes, 

318-319.", provides evidence that beryllium can be 
effectively stabilized using portland cement as a binder. 

- that the use of sodium sulfide and portland cement in 
._ 

. Comparison of Processes, Van Nostrand Reinhold, 1990, pages 

Action: No action required. 

Commenting Organization: U . S .  EPA Commentor: Saric 
Section f: 3.5.1 Page #: 18 Line #: NA 
DOE Response #: 12 (Original Specific Comment #: 11) 
Comment: The original specific comment requests that the 

prefilters and high-efficiency particulate air (HEPA) 
filters be included as secondary wastes and that the 
treatment method of these materials be discussed. 
Section 3.6.7 and Table 3-1 have been revised to address 
this request. Section 3.6.7 states that prefilters and HEPA 
filters will be treated IIby the same technologies used to 
treat the waste which contaminated the filters." This text 
suggests that the prefilters and HEPA filters will be 
changed each time the treatment of the wastes from one of 
the four broad categories (corrosive liquids, barium 



chloride residues, oxidizers, and reactives) has been 
completed so that the filters can be shredded and treated 
with the waste category processed during the filter's use. 
The method of prefilter and HEPA filter treatment should be 
clearly stated in the appropriate part of the project- 
specific work plan (possibly, Section 3.6.7). The project- 
specific work plan should also discuss how the filters will 
be used and treated so that contaminants trapped by the 
filters are not inadvertently mixed with incompatible waste 
or treated incorrectly. 

Response: The statement in question at the end to section 3.6.7 
states that the shredded pre-filters and HEPA filters will 
be treated by the same precipitation/stabilization 
technology used to treat the wastes. The airborne 
particulate that will be caught on the pre-filters will be 
only slightly influenced by constituents of the waste. All 
wastes are handled wet, and therefore generate very little 
dust. 
filters is portland cement dust. The traces of TC or UHC 
metals present on these filters will be effectively 
precipitated and stabilized using the synergistic recipe of 
sulfate treatment for barium and chromium, sulfide 
precipitation for other TC metals and hydroxide 
precipitation resulting from binding with portland cement. 
The traces of oxidizer or reactive contamination present on 
these filters will not be sufficient to make the shredded 
filter mat-erial into an oxidizer or a reactive prior to 
treatment. Therefore, changing filters to facilitate 
category-specific treatment or to avoid incompatibility 
problems will not be necessary. 

The primary material that accumulates on the pre- 

- 

Action: No action required. 

Commenting Organization: U.S.  EPA Commentor: Saric 
Section #: 3.5.6 Page #: 29 and 30 Line #: NA 
DOE Response f: 14 (Original Specific Comment #: 13) 
comment: The original specific comment requests revisions to 

Section 3.5.6, which discusses the reagents used to treat 
the wastes. Section 3.5.6 should be further revised to 
discuss sodium sulfate, which was added to the revised 
project-specific work plan as a reagent for precipitating 
barium in the barium chloride category wastes. 

Response: The following text has been added to Section 3.5.6, Pg. 
32-33 to discuss sodium sulfate: llSodium sulfate may be 
used for wastes having barium contamination, but no 
chromium content. Sodium sulfate will be received as 
dry crystal in bags on pallets. These chemicals will 
be stored and handled in the same manner as ferrous 
sulfate. Sodium sulfate will be added to the waste in 
dry form directly from the manufacturer's bag. 

& W C O M . N E W  E-6 
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Action: Changes pages showing the requested revisions are 
attached. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 3.6.7 Page f :  34 Line #: NA 
DOE Response #: 15 (Original Specific Comment #: 14) 
Comment: The original specific comment requests that revisions 

be made to Section 3.6.7 in order to more clearly and 
accurately discuss management of secondary waste. 
revised text states that contaminated water generated from 
equipment decontamination activities will be reused for 
slurrying of waste and hydration of portland cement. It 
also states that any remaining water t@will be precipitated 
in the same manner as the waste that generated it, and then 
will be solidified with portland cement, and shipped for 
disposal as LLRW." 
treated under this project will undergo treatment processes 
other than precipitation or solidification with portland 
cement, the text should be revised to indicate that the 
contaminated water generated during treatment will be 
reused, when applicable, for slurrying of waste and 
hydration of stabilization reagents (including portland 
cement, gypsum, and Petroset 11). The text should also be 
revised to state that any remaining water will be treated in 
the same manner as the waste that generated it, solidified 
(unless it is derived from corrosive waste) with an 
appropriate stabilization reagent, and shipped for 

revised to reflect these changes. 

The 

Because some of the primary wastes 

- appropriate disposal. In addition, Table 3-1 should be - 

Response: Section 3.6.7, Pg. 37 and Table 3-1, Pg. 20 of the TSWP 
were revised as suggested. 

Action: Change pages showing the requested revisions are 
attached. 

Commenting Organization: U.S.  EPA Commentor: Saric 
Section #: 3.8 Page #: 41 and 43 Line #: NA 
DOE Response #: 16 (Original Specific Comment #: 15) 
Comment: The original specific comment requests an updated 

DOE responded that 
revisions to the project schedule have been made; however, the 
revised pages are not provided. The revised versions of 
Section 3.8 and Figure 3-6 should be provided for review. 

version of the project schedule. 

Response: A revised project schedule and section are provided in 
Section 3.8 and Figure 3-6 of the NPDS TSWP, Pages 44 - 
46. 

Action: Change pages showing the requested revisions are 
attached. 
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The work to be performed under the NPDS Project involves treatment of characteristic mixed 
waste solids, sludges, and liquids that contain waste constituents specified in EPA waste codes . 
DOOl through D043. These mixed wastes have been generated from former production 
activities, and in the decontamination and decommissioning of uranium production facilities at 
the FEMP Site. The project will proceed under RA No. 9, and the FFCAct STP as negotiated 
between DOE, the U.S. EPA, and the Ohio EPA (OEPA). These regulatory drivers make it 
possible for the project to proceed on the FEMP site without a hazardous waste treatment, 
storage and disposal (TSD) permit. The project may also proceed under the radioactive waste 
processing authority granted to DOE by the Atomic Energy Act. 

'This Technology Specific Work Plan, including the Quality Assurance Plan and the Health and 
Safety Plan demonstrates that the proposed project will be accomplished in compliance with 
Applicable or Relevant and Appropriate Requirements (ARAR), mandated under Federal, 
state, and local regulatory requirements, DOE Orders, and site procedures. 

1.1 OBJEcrrvEs 

The objective of the Neutralization, Precipitation, Deactivation and Stabilization (NPDS) 
Project is to safely treat approximately 360 containers of four waste categories currently being 
stored at the Fernald Site. :- 
fl Treatment will consist of NPDS technologies. These four waste 
categories to be treated are summarized in Table 1 - 1. Three of the waste categories (barium 
chloride residues, reactives, and oxidizers) will be treated for land disposal at the Nevada Test 
Site ( N T S )  in Ekatty, Nevada, using NPDS to meet Resource Conservafion and Recovery Act 
(RCRA), Land Disposal Restrictions (LDR) and NTS waste acceptance criteria (WAC) 
established under the Nevada Test Site - Defense Waste Acceptance Criteria, Cem@m*on, and 
Transfer Requirements (NVO-325, Rev. 1). Corrosive liquids will be neutralized to eliminate 
their corrosive characteristics and bulk shipped for treatment at the TSCA Incinerator through 
another mixed waste project. Phase I of the project involves project planning activities and 
approvals by the FEMP, DOE, US EPA, and OEPA. Phase I1 involves the performance of 
on-site mixed waste treatment using mobile treatment processes. 

- 

On-site waste treatment will be accomplished by personnel from Perma-Fix Environmental 
Services, Inc. ( P S I )  and Performance Development Corporation (PDC) working in 
conjunction with FEMP site personnel. Perma-Fix and PDC personnel will manage the on-site 
treatment process and will perform all of the mixed waste treatment operations conducted on 
site for this project. 

NPDS Technology Specific Work Plan -2- Rev. 1 -August 22, 1996 



TABLE 2-1 

~ ~ ~~ ~ 

MEF 1711 - Metals Extracts and Digestates (D001, D002, 
DOOS, DOO9, DO 10, DO 1 8, DO 19, D028, D040, D043) 

MEF 2362 - Radioactive Acidic Lab Waste (D002, D007, 
W 8 ,  D018, DO19, D021, D022, D028, D029, D035, D039, 
D040, D043) 

SUMMARY OF CORROSIVES 

D007, D008, D018, D019, D028, D029, D039, D043) 
~ ~ 

12 Drums 

48 Drums 

MEF 61006 - Magnuspray/surplus chemicals (D002) 

MEF 2825 - Nitric Acid (D002, D007) 

MEF 1709 - Lab Generated Waste Flammable Organic Extracts 
D001, D002, D018, D019, D021, D022, D027, D028, D029, 
D035, D039, D040, DO43 

1 Drum 

1 Drum 

4 Drums 

~ ~~~ ~ ~~ 

MEF 1604 - Wastewater Lab Sample Reagents (D001, D002, 
D006, D007, DOO9, Doll) 

MEF 816 - Water Contaminated with oil from Baker Sump 
(D002, D018, D019, D039, D040) 

~~ 

1 Drum 

16 Drum 

MEF 20145 - Decanted Water from Sump/Filter Cakes (D002, 
D007) 

MEF 2425 - CTC Corrosive Waste (D002) I 1 Drum 1 

1 2 Drums 

MEF 2690 - Acidic Extract Waste (D002) I 4 Drums 1 

~ ~ ~ ~~ 

MEF 60306 - Sludges, Salt, Chloride (D005) 

MEF 60307 - Furnace Salt, Solidified, Chloride (D005, D008) 

~ 

50 Drums 

4 Drum 

MEF 2692 - Corrosive, Flammable Lab Waste (D001, D002, 
D007, D018) 

1 Drum 

MEF 10002 - Scrap Salts (DOOS, DOO8) 

MEF 10025 - Contaminated Soil & Rocks (D005) I 22 Drums 1 

NPDS Technology Specific Work Plan -7- Rev. 1 - August 22,1996 
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MEF 60306 - Hardened Salt Bath Sludge (D005) 

MEF 1425 - Contaminated Rags/Paper from RMI (D005) 

MEF 60307 - Salt & Furnace Brick (D005, D008) 

Total 

MEF 50089 - Contaminated Magnesium (D001) I 4 Drums 

7 Drums 

1 Drum 

67 Drums 

176 Drums 

MEF 700 - Magnesium Metal Contaminated With Oily 
Rags @001) 

MEF 1949 - Draw Temp 275 (Clay 
WhdPinWWhitelOrange) (DOO 1) 

1 Drum 

1 Drum 

MEF 40137 - Unfired Reduction Charge Plus Calcium 
Fluoride - Thorium (D001, D003) 

~ 

1 Drum 

Total I 25 Drums 

MEF 40181 - Thorium Nitrate Solutions (DOO2, DOO5, 
D007, D008) 

9 Drums 

MEF 60193 - Pure Uranyl or Thorium Nitrate Solution 
cD002) 

1 Drum 

MEF 40186 - Impure Thorium Nitrate Solid (DOO1, 
D007, D008) 

~~ 

19 Drums 

MEF 30080 - Nitric Acid Mixed with Uranyl Nitrate 
(D002, D004, D007, D008, Doll) 1 Drum 

MEF 30081 - Discarded Process Residues, Slurries, Etc. 1 Drum 

MEF 40122 - Thorium Trailer Cakes (D002, D005, 
D009) * 

1 Drum 

MEF 40152 - Thorium Oxide/Fluorides (D005)* I 2 Drums 

MEF 40185 - Thorium Nitrate Solid (D001, D005, 
D007, D008) 

6 Drums 

WDS Technology Specific Work Pian -8- Rev. 1 - August 22, 19% 
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I MEF 40192 - Tho, Powder, Refinery Feed (D008)* I 1 Drum 1 
MEF 60095 - UNH Solution Contaminated With Traces 
of TBP/ Kerosene (D002, D005) 

MEF 60095 - Clean-up Material - UNH (D002, D005) 

MEF 1575 - UNH, Excess Analysis Byproduct (DOO2) 

10 Drums 

1 Drum 

2 Drums 
~~~ I MEF 60160 - Impure Uranyl Nitrate - Solid (DO06 ~ -7 3 Drums I 

I Total I 58 Drums I 
* Solely due to the presence of thorium. 

NPDS Technology Specific Work Plm -9- Rev. 1 - August 22, 1996 

Q O O Q 1 3  



Table 3-1 
Summary of Estimated Waste Volumes for Storage/Disposal 

Waste Description 
Volume 

Ra w/Treated 
(Cubic Feet) 

IBarium Chloride Residues I 1,500/2,700 

I corrosives I 794/794 

I Reactives 24 1 /362 

I Oxidizers 278/348 

J~o ta l  Waste Volume 

Compacted Anti-C Clothing 125 

Compacted Respirator Cartridges 260 

Used HEPA FilterdPrefilters 
- 

30.00 

Damaged Respirator 2.00 

Wipes & Plastic 75 

Excess Water 100 

Totals Mixed Waste 592 

IUsed Drums (RCRA Empty) I 400/450 Drums 

400/450 Drums 

I Uncontaminated Dackae;ine; I 20 

Disposal or 
Storage Site 

NTS 

EnvirocardTSCA Incin. 

NTS 

FEMP/NTS 

FEMP/NTS 

Shredded, Treated and 
Co-disposed with Primary 

wastes 

FEMP/NTS 

FEMP/NTS 

. . . . . . . . . . . . . . . 

FEMP/NTS 

--- 

Off-site landfill 

NPDS Technology Specific Work Plan -20- Rev. 1 - August 22, 19% 
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When preparing sodium sulfide solution, high pH water is used to minimize the potential for 
production of hydrogen sulfide gas in the work area. In the full-scale operation, pH of the reuse 
water will be checked and adjusted if necessary to ensure that its pH is above 9.0 before sodium 
sulfide is added. If traces of hydrogen sulfide gas are produced during the'dissolving process, 
they can be easily collected and exhausted from the building by the negative pressure dust/fume 
collection system, which has an intake in the reagent makeup area. 

Fernussulfate 

Ferrous sulfate will be used as a precipitation reagent for wastes having high concentrations of 
barium. It will also be used as a reducing agent in the reduction of hexavalent chromium to the 
trivalent state and in reducing wastes in the oxidizers waste category. Ferrous sulfate will be 
received as dry crystal in bags on pallets and will be stored, handled and dosed in the same 
manner as sodium sulfide. Ferrous sulfate will be added dry to waste drums after sufficient 
slurry water has been added. 

pH Adjustment Chemicals 

Some treatment recipes may require pH adjustment steps using acids or caustics. If acid is 
required to lower pH, it will be added in the form of dry sodium bisulfate, which hydrolyzes with 
water to form sulfuric acid. If it is necessary to pump the acid, a standard solution of sulfuric 
acid will be prepared by dissolving sodium bisulfate in water. If additions of base are required to 
raise pH, sodium hydroxide (caustic soda), portland cement, or lime will be used. All of these 
materials will be received and stored in dry form in separate locations out of traffic patterns. Dry 
acids or bases will'be dispensed into compatible transfer containers suitable for that purpose, and 
added to the waste from those transfer containers. If it is necessary to feed liquid acids or bases, 
standard solutions will be prepared in suitable drums by dissolving the dry material in water. Dry 
acids will be segregated from dry caustics and sodium sulfide in the storage area by distance, so 
that reactions between these incompatible dry chemicals can not take place. Acid or base 
solutions will be stored in drums positioned over spill containment pallets, to ensure that these 
incompatible liquids do not come into contact. 

- 

Contaminated Water Storage, and Reuse 

A 5,000 gallon polyethylene storage container will temporarily hold contaminated water from 
waste preparation and decontamination activities. This water is reused for waste slurrying and 
reagent hydration. The container will be located inside a plastic spill containment basin capable 
of holding 100 percent of the largest container, in an area of the building away from fork lift 
traffic but near points of contaminated water generation and reuse. Water is transferred to and 
from the tank using small diameter hoses and air-driven pumps. All pumping activities are 
attended by process operators at the suction and discharge ends of the hose. 
... 8 s$y...$saate 

. . . _.. ..,... ....... . :. :. . ......... ... . . . . . . . . . ... . . . . ... ... . 

for wastes having barium contaminat 
ill be received as dry crystal 0 
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. .  3.5.7 G - N- 
Process Unit G encompasses all of the processing steps included in the neutralization 
technology as it will be applied to the corrosives waste category. 

Process Unit G, Neutralization, is the operation in which corrosive liquids are bulked together 
in an agitated cone-bottom neutralization container, and are treated with acid or base as 
appropriate to adjust the pH of the waste so that it no longer exhibits the corrosive 
characteristic, Where possible, waste streams will be mixed to minimize reagent 
requirements. .For the purposes of this project,-the pH control range will be 5.0 to 9.0. In 
most cases, caustic soda will be added to the liquids in the neutralization tank in order to raise 
the pH of these corrosives. For some alkaline wastes, acid additions may be required. 

To minimize potential fume and vapor emissions during neutralization container operation, a 
submerged fill pipe will be used. Neutralization will be performed based upon titration curves 
developed for each batch, and in a deliberate and controlled manner, to prevent violent 
exothermic reactions. When the neutralization end point has been reached, the mixer in the 
neutralization container will be stopped, and any precipitated solids will be allowed to settle to 
the bottom of the container. The supernates will be removed and managed according to their 
physical and chemical characteristics. Organic layers will be packaged and returned to the on- 
site RCRA Inventory. Inorganic (water) layers will be packaged and returned to FERMCO for 
RCRA storage until their final disposition is determined. In a similar manner, sludge layers 
removed from the neutralization container will be managed based on their organic content. 
Sludges containing organics or F-listed constituents will be packaged and returned to RCRA 
storage and subsequent disposition. Inorganic sludges will be precipitated and stabilized as 
previously described for Process Units C and D. 

-- 

3.5.8 ReDrocessing of P r e v W v  Treated Was& 

In the event that treated waste in a drum (thorium waste) or in a WMB fails WAC testing, the 
waste monolith must be broken up and reprocessed. The first stage of this reprocessing 
operation is removal of the waste from its container. Either pneumatic or electric-powered 
demolition hammers will be used to chisel the monoliths into loose chunks. This operation 
could be a generator of airborne dust, so it will be performed in an enclosure with negative 
pressure ventilation with discharge through the HEPA system. If it is available, the C-13 Area 
inside the Plant 6 Building will be used. If C-13 is not available, an existing or new enclosure 
in the process area will be used. When the monoliths have been adequately broken up, they 
will be transported in their containers to the sorting station or the shredder. The chunks of 
waste will be fed into the shredder, either via the inclined conveyor from the sorting table or 
directly into the shredder. These process areas are also enclosed and connected to the negative 
pressure ventilation system. If the shredder must be used to reduce the size of thorium 
containing waste, the shredder will be completely enclosed and the enclosure will be ventilated 
through the HEPA filtration system. 
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3.6.7 - l t  W- 

Secondary wastes listed in Table 3-1 will be segregated into separate containers by category so 
that they may be managed as efficiently as possible. The most significant secondary waste 
stream will be used personal protective equipment and protective clothing. At each break, 
personnel in the Exclusion Zone will pass through a dress-out area where personal protective 
equipment and clothing will be doffed. Respirators and cartridges will be replaced each time a 
seal is broken. Separate plastic-lined collection drums for protective clothing, used 
respirators, outer boots and disposable items (e.g., gloves, tape, cartridge wrapprs) will be 
provided at the egress station. Fernald site personnel will manage these accumulated 
secondary wastes. Fernald site personnel will also manage the segregation and handling of all 
personnel protective equipment. 

Spent prefilters and HEPA filters removed from the negative pressure ventilation system will 
be hand fed into the shredder for size reduction. The shredded filters will be treated by the 
Same technologies used to treat the waste which contaminated the filters. 

Another important secondary waste stream is the contaminated water generated by equipment 
decontamination activities. This water will be stored in the Contaminated Water Holding 

v 

balance for the project. Past experience has shown this goal to be achievable, however it is 
c feet of excess wa er all waste has been 

3.6.8 e s  W- 

Miscellaneous secondary waste materials include contaminated polymeric sheeting and wipes 
used for decontamination. Contaminated plastic will be washed and/or vacuumed in place to 
remove potentially leachable waste constituents before the plastic is removed from the process 
area. Decontaminated polymeric sheeting will be bundled for disposal by Fernald site 
personnel. All reagent containers will be completely emptied before being staged for pick-up 
and disposal by Fernald site personnel. 

3.6.9 

Non-waste materials such as reagents, equipment spare parts, and consumable supplies will be 
managed to prevent emergency situations from spills or releases, and to prevent project delays 
due to shortages of critical supplies. The consumable supplies are vendor-supplied materials 
necessary to make the production process function. These include fuels, equipment 
maintenance supplies (e.g.: lubricants, hydraulic fluids, filters, etc.), hand tools, spare parts, 
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Laboratory analytical services for process feedback and waste acceptance analyses by the 
TCLP extraction procedure for comparison against the regulatory levels specified in 
40 CFR 261.24, and applicable LDR requirements including the UTS specified under 40 
CFR 268.48. 

Specification WMBs for packaging stabilized waste for disposal at the designated disposal 
site. 

On-site transportation'services for incoming waste containers and WMBs filled with 
stabilized wastes. 

Removal, treatment and discharge of any excess free water or decontamination waters 
contained in the contaminated water storage tank. 

Removal and disposal of RCRA-empty containers and incompatible macro solids from the 
empty container staging area, or neutralization tank. 

FERMCO Radiological Control and industrial hygiene monitoring support. 

Removal, on-site management, recycle, and/or ultimate disposal of any project-generated 
secondary wastes which are not amenable to treatment and co-disposal with the treated 
primary wastes. 

- 

3.8 PROJECT SUMMARY SCHEDULE 

A Project Summary Schedule showing major milestones of the project is in Figure 3-6. These 
milestones are regulatory requirements of the project. The Phase I Work Plan must be 
approved by the Ohio EPA and U.S. EPA before operations may proceed. Phase II activities 
cannot begin until the U.S. EPA and Ohio EPA approval is obtained. The project schedule 
requires DOE'S Final CERCLA Technology Specific Work Plan to be submitted to the 
regulatory agencies by June 14, 1996, and agency approvals by July 10, 1996. This schedule 
will be maintained for the duration of the project and will provide the basis for progress 
tracking and reporting. 

3.8.1 

The Perma-Fix team will meet all start and end dates specified by FERMCO. A contract was 
awarded April 26, 1996. The Perma-Fix team provided a draft documentation package to 
FERMCO. Consisting of the following materials, at a minimum: 

Perma-Fix's Schedule 
Perma-Fix's Quality Assurance Plan 
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Perma-Fix's Equipment Operating Procedures 
SCHEDULE - Figure 3-6 
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Monthly Progress Reports 

Perma-Fix's equipment layout drawings, including services requirements 
Perma-Fix's Technology Specific Work Plan 
Input for FERMCO's Health and Safety Plan 

Following review of the draft documents by FERMCO, Perma-Fix will submit a final OEPA 
documentation package to FERMCO by June 20, 1996 which will include the following: 

Perma-Fix's Schedule 
Perma-Fix's Technology Specific Work Plan 

Perma-Fix's Quality Assurance Program Plan 
Perma-Fix's input to the Project Specific Health and Safety Plan 
Perma-Fix's equipment layout drawings including services requirements 

This second package of documents will address comments received from FERMCO and DOE. 
When FERMCO provides notice to proceed with Phase 11, the Perma-Fix team will proceed 
immediately with mobilization. 

3.9 DECONTAMINATION A ( J I - M T ~  

Decontamination activities are an integral part of this project. The primary method of 
decontamination will be performing surface wash and rinse of nonporous items using a soapy 
(dilute detergent solution) water wash followed by a clean water rinse. This method will also 
be applied to the decontamination of reusable equipment and tools and also will be used for 
area cleanup and housekeeping as appropriate. Recovered wash and rinse solutions will be 
reused directly in the preparation and treatment of waste or will be collected and transferred to 
the contaminated water holding container, for holding until reuse at a later time. 

-- 
-- 

At the end of the project, the Plant 6 process area and all the equipment it contains will be 
decontaminated for closure. Dry vacuum, solution flush, triple-rinse, and surface wipe 
procedures will be used as appropriate in final decontamination of the reusable equipment and 
process area. Accumulated decontamination waters will be held in the contaminated water 
holding container or collected in the Plant 6 sump for waste characterization by FEMP site 
personnel. Decontamination activities will be performed in compliance with DOE Order 
5400.5, Radiation Protection of the Public and the Environment, and FERMCO site procedure 
RP-ooo9, Radiological Requirements for the Release of Marerials at the Fernald 
Environmental Management Project, and OEPA draft Closure Plan Review Guidance for 
RCRA Facilities. 

. .  3.9.1 -ion of F- Prior to Use 

New equipment is considered uncontaminated by hazardous or radioactive waste. No survey 
or measurements will be made unless requested by FERMCO. Before any previously used 
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4.0 ENVIRONMENTAL COMPLIANCE, ARARS, AND SPILL RESPONSE 

The Neutralization, Precipitation, Deactivation and Stabilization (NPDS) Project involves 
treatment of characteristic mixed waste solids, sludges, and liquids that contain waste 
constituents specified in EPA waste codes DOOl through D043. The NPDS Project will proceed 
under RA No. 9 and the FFCAct STP negotiated between DOE and Ohio EPA. As such, the 
project will be exempt from the requirement to obtain formal permit approval under Section 
121(e) of CERCLA and 40 CFR Part 300, provided the project complies with all Applicable or 
Relevant and Appropriate Requirements (ARARs) established under Federal and State 
en'&onmental regulations. Table 4-1 of this section lists the ARARs for the NPDS Project and 
identifies the compliance strategy that will be followed to attain compliance with these 
requirements. A permit cross-walk, which relates specific RCRA requirements to the sections 
of this Technology Specific Work Plan where they are addressed, has also been included at the 
beginning of this document to facilitate agency review. 

Approximately 360 containers of mixed waste contained within four mixed waste categories 
(barium chloride residues, reactives, oxidizers, and corrosives) will be treated under the NPDS a 

Project. Three of the mixed waste categories (barium chloride residues, reactives, and 
oxidizers) will be treated at the Fernald Site to meet RCRA LDR treatment standards 
promulgated in 40 CFR 268.40 (OAC 3745-59) and the NTS WAC established under the 
Nevada Test Site --Defense Waste Acceptance Criteria, Certification, and Transfer 
Requirements (NVO-325. Rev. 1). 

Mixed waste contained within the fourth waste category (corrosives) will be deactivated under 
the NPDS Project to remove the corrosivity characteristic in accordance with the 40 CFR 
268.40 (OAC 3745-59) treatment standard for D002 wastes. The deactivated liquid waste will 
be retained for future bulking, shipment to and treatment at the TSCA incinerator under the 
Liquid Mixed Waste Project at a later date. 

Of the four waste categories that will be treated under the NPDS Project, three (reactives, 
oxidizers, and corrosives) contain waste streams subject to compliance with Universal Treatment 
Standards for underlying hazardous constituents (UHCs) promulgated in 40 CFR 268.48. The 
fourth waste category (barium chloride residues) is only hazardous for TC metals (DO05 and 
DOO8) and therefore, is not subject to UTS compliance in accordance with the treatment 
standards promulgated in 40 CFR 268.40 (OAC 3745-59). Table 4-2 lists the UHCs that will 
be considered for each MEF contained within the four project waste categories. 

Table 4-2 was developed by applying process knowledge to identify those UHCs that would nut 
reasonably be expected to be present in the process or routine operations that generated the 
mixed wastes that will be treated under the NPDS Project. Information on site-specific usage of 
potential UHCs was obtained from process descriptions, analytical data and source information 
for constituents analyzed in the OU3 and OU5 Remedial Investigation and Feasibility Studies. 
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Attachment I I  

Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency , 

Region V-5HRE-8J 
77 W. Jackson Boulevard 
Chicago, Illinois 60604-3590 

Dear Mr. Saric: 

TECHNOLOGY SPECIFIC WORK PLAN FOR NEUTRALIZATION/PRECIPITATION/ 
DEACTIVATION/STABILIZATION, RESPONSE TO U .S. EPA COMMENTS 

This letter transmits the U. S. Department of Energy - Fernald office's response to  the 
comments contained in your November 1 , 1 996 correspondence regarding the Technology 
Specific Work Plan for Neutralization/Precipitation/Deactivation/Stabilization Project. 
Comment responses and revised pages are provided within Attachment I in order of U. S. 
Environmental Protection Agency (USEPA) presentation. 

If you should have any questions regarding this matter, please contact John Sattler at 
(5 1 3) 648-3 145 or Bob Danner at (5 1 3 )  648-3 1 67. 

- / - 

Sincerely, 

Jack R. Craig 
Director 

cc: Steve Beckman, FDF 
Robert Danner, DOE-FN 
Terence Hagen, FDF 
Larry Honigford, FDF 
L.E. Parsons, DOE Contract Specialist 
James Saric, USEPA 
John Sattler, DOE-FN 
Michael West, FDF 




