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Department of Energy 
Fernald Environmental Management Project 

P. 0. Box 398705 
Cincinnati, Ohio 45239-8705 

- .  

(513) 648-3155 

DOE-0739-95 

Mr. James A .  Saric. Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W .  ' Jackson Boulevard 
Chicago , 'I1 1 i noi s 60604-3590 

Mr. Tom Schnei der, Project Manager 
Ohio Envi ronmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-2911 

Dear Mr. Saric and Mr. Schneider: 

TRANSMIllAL OF THE DRAFT OPERABLE UNIT 3 REMEDIAL DESIGN PRIORITIZATION AND 
SEQUENCING REPORT 

The purpose of this letter is t o  transmit for your review the enclosed d r a f t  
Operable U n i t  3 (OU3) Remedial Design Prioritization and Sequencing Report 
(PSR) t o  the U.S Environmental Protection Agency (U.S. EPA) and Ohio 
Envi ronmental Protection Agency (OEPA) . 

Section of XI . A  of the Amended Consent Agreement (ACA) requires t h a t  the 
Remedi a1 Desi gn/Remedi a1 Action ( R D / R A )  Work P1 a n  "include a schedul e for 
implementation of the RD/RA tasks and submittal  of RD/RA Reports." The PSR 
meets this ACA requi rement . 

The OU3 Proposed P1 an/Envi  ronmental Assessment for Interim RA (December 1993) 
identified the probable duration and period for the Interim RA as sixteen 
years. beginning i n  Fiscal Year 1996 and ending i n  early Fiscal Year 2.012. 
This  sixteen-year duration was based upon the anticipated funding level as 
reflected i n  our Fiscal Year 1994 Baseline. 

The exisiting PSR schedule depicted i n  Figure 4-3 was based upon the updated 
target budget and site-wide priorites t h a t  were presented t o  the U S .  EPA and 
OEPA i n  late February 1995. 

Recent evaluations of si te-wi de Remedi a1 Action requi rements have resulted i n 
a d d i t i o n a l  schedules which do not necessarily reflect continuous demolition Of 
f a c i l i t y  complexes immediately following the completion of a l l  safe shutdown 
activities. 

The f i n a l  PSR schedule will  be subject t o  further modifications as a result of 
forthcoming discussions between the Department of Energy, Fernald Area Office 
( D O E - F N ) .  the U.S. EPA. and OEPA pertaining to  site-wide Remedial Action 
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compliance related t o  available funding and priorit ies.  

The schedule, as depi cted i n Figure 4-3, represents continuous constructi on 
activity ( i  . e . .  when one construction project is complete. the next one will 
s ta r t )  following the completion of safe shutdown. A discussion has been added 
t o  Section 4.2 s t a t i n g  a position t h a t  the integration of the safe shutdown 
schedule in to  the base remedi a t i  on schedule represents "substanti a1 continuous 
physical on-site RA" as required by Section 120(e)(2) of Comprehensive 
Envi ronmental Response, Compensation, and L i  abi 1 i t y  Act (CERCLA). Tab1 e 4-3, 
on Page 4-19. indicates the Draft Implementation Plan Submittal Dates and i n  
t h a t  Implementation P l a n .  the propose enforceable milestones for the start and 
completion of remediation activities for t h a t  particular project (e.g., Notice 
t o  Proceed. draft submittal of RA Report, etc. ) wi 11 be provided. 

Another purpose of the document is t o  evaluate the impact of the base schedule 
on material management. The Material Balance Model, contained i n  Appendix A.  
defines the types and quantities of materials t h a t  will be generated during 
the interim remedial action. addresses the rate of generation of those 
material types. and evaluates the impact of the interim action base schedule 
on the a v a i l a b i l i t y  of on-property storage. The Material Balance Model will 
be revi sed, as necessary, for a1 ternate di smantl ement schedules and submitted 
t o  the U.S. EPA and OEPA for review and comment. 

The hazardous waste management units t h a t  will  be closed as an  integrated 
CERCLA/Resource Conservation and Recovery Act (RCRA) Project are i denti f i  ed i n  
Section 3 and are included i n  the discussion of milestones. 

The PSR satisfies the commitment stipulated i n  Section IX.F.4 of the ACA by 
identifying ( i n  Section 3) any new and existing faci l i t ies  t h a t  will be needed 
during remediation of the s i te .  as well as fac i l i t i es  t h a t  are no longer 
needed. As a result. the requirement t o  annual ly  review and update this 
information. previously accompl i shed through the annual submittal of the 
Facility U t i l i z a t i o n  Report t o  the U.S. EPA. will be supplanted by the update 
and resubmi t t a l  of the OU3 remedi a t ion  schedule. 

I f  you or your staff have any questions. please contact Anand C .  Shah .  a t  
(513) 648-3146. 

Sincerely , s 

FN :Shah 

Enclosure: As Stated 

Jack R .  Craig 
Fernald Remedial Action 
Project Manager 
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fJsmp?j 

of the Amended Consent Agreement (ACA) requires that the Remedial 
. . . . . . . . . . . . . . . . 

Design/Remedial Action (RD/RA) Work Plan "include a schedule for implementation of the 

RD/RA tasks and submittal of RD/RA reports." The Operable Unit 3 (OU3) Remedial Design 

Prioritization and Sequencing Report (PSR) is a deliverable t o  the United States Environmental 

Protection Agenc A), as specified by the Final OU3 RD/RA Work Plan for Interim 

Remedial Action ( 95), to  fulfill this ACA requirement. The PSR implements the 

methodology pres ection 3.2 of the OU3 RD/RA Work Plan by developing a specific 

sequence and sch hich the above-grade portions of all OU3 components will be 

decontaminated and dismantled. At- and below-grade. remediation of OU3 components will 

be integrated with soil remediation and will be sequenced and scheduled as part of the 

Operable Unit 5 (OU5) RD/RA process. y, the PSR also satisfies the commitment 

stipulated by Section IX.F.4 of the AC ng in Section 3 of this report any new and 

existing buildings and facilities that w eeded during remediation of the Fernald 

Environmental Management Project ( uildings that are no longer needed, while 

providing for an annual review and update, if .necessary. As  a result, the requirement t o  

annually review and update this information (previously accomplished through the annual 

submittal of the Facility Utilization Report to  USEPA) will be supplanted by the update and 

re-submittal of the OU3 interim remedial action schedule t o  

The overall goal of the OU3 interim remedial action is t o  safe aminate and dismantle 

all OU3 components in a timely, efficient, and cost-effective at ensures compliance 

with all Applicable or Relevant and Appropriate Requirements (ARARs), is protective.of human 

health and the environment, and contributes to  the performance of the OU3 final remedial 

action. In keeping with this goal, this document presents the base sched 

interim remedial action, which is founded on a current understanding of futur 

coupled with a proposed sequence for the activities. The base schedule ,wi 

flexible planning tool t o  manage the in situ surface decontamination and 

above-grade portions of all OU3 components. 
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As discussed in Section 3.6.3.1 of the OU3 RD/RA Work Plan, the Ohio Environmental 

Protection Agency (OEPA) and DOE have developed a Resource Conservation and Recovery 

omprehensive Environmental Response, Compensation, and .Liability Ac t  

ration strategy for hazardous waste management unit (HWMU) closures t o  be 

through an OEPA Director’s Final Findings and Orders (DF&O). The PSR provides 

the schedule for documenting and implementing the HWMU closures that will be integrated 

with OU3 interim remedial action activities. 

Another purpose Q 

material manageme 

types of materials t 

the rate of generati 

schedule on the on-property storage availability. 

cument is t o  evaluate the impact of the remediation schedule on 

Material Balance Model, contained in Appendix A, defines the 

I be generated during the OU3 interim remedial action, addresses 

e material types, and evaluates the impact of the remedial action 

As discussed in the OU3 RD/RA Work Plan, the base schedule will be reviewed annually. Any 

resulting schedule updates will be submi the regulatory agencies for approval. Also, 

the Material Balance Model will be revise essary, and submitted t o  USEPA and OEPA 

for review and comment. 

1.2 Approach 

The PSR presents the overall framework that was used t o  det e priority and sequence 

for remediation of OU3 complexes (i.e., groupings of related str s that are further defined 

and discussed in Section 3.0) and provides the resulting bas ule. The approach used 

t o  prioritize and sequence remediation of OU3 components i es a five-step process that 

incorporates the impacts of several primary factors determined t o  be. integral t o  the 

development of the base schedule. Figure 1-1 illustrates that approach in a f low diagram. 

Sections 3 through 6 of this document discuss each step of the approach. 

that future schedule updates will use the same approach. Should any future 

not reflect the approach described in this document, an amendment t o  

submitted t o  the regulatory agencies for approval along with the updated sch 
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............ 

ASSEMBLE OUS COMPONENTS 
INTO COMPLEXES FOR REMEDIATION 

(SECTION 3.0) 

I I 1 
DEFINE P R I W  ORlVERS 

(SECTION 4.1) 

PRIORITIZE COMPLEXES 

OMLOP EASE SCHEDULE 

1 .... ..... .... ..... .... ..... .... ..... ...... ......... ............ ............ 

SUBMIlTAL OF PSR OR SCHEDULE 
UPoArn TO USEPA AND OEPA , (SECTION 5.0) 

FIGURE 1 -1 Prioritization and Sequencing Approach 
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This document also presents the Material Balance Model that was used t o  provide an analysis 

of the capacity for the FEMP to  temporarily store material on-property during the OU3 interim 

n. The model analysis added the estimated volume of material to  be generated 

erim remedial action (using the base schedule presented in Section 4.2) ' to the 

ume of material t o  be generated by other FEMP organizations (over the period 

base schedule) to  determine total material generation at  the FEMP. Current 

projections for off-property material shipments were then applied t o  the Material Balance 

Model t o  determine availability for temporary storage of materials a t  the FEMP. The analysis 

provided by the mo omes integral t o  the determination of the initial and future updates 

of base schedules, ly because one of the limiting factors t o  performing remediation 

(i.e., generation of I) is providing sufficient interim storage capacity. 

The Material Balance Model uses material disposition assumptions discussed in the OU3 

Record of Decision for Interim Remedial Action (IROD), planning documents developed by 

other FEMP Operable Units (i-e., Draft or Final Feasibility Study Reports or Draft Records of 

Decision), and the leading remedial altern for the OU3 final remedial action, which is 

identified in the OU3 Remedial lnvestiga ibility Study (RI/FS) Report currently under 

development. The Material Balance so integrates internal schedules for the 

disposition of containerized materials and wastes resulting from the previous site production 

I mission. 
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2.0 Background 1 

2 
.... .. 

rovides brief descriptions of the operable units at the FEMP and their preferred 

ative and/or selected remedies which factor into the planning of the remediation 

3 

4 

6 onents and will generate materials that need t o  be included into the Material 

Balance Model in order t o  obtain a complete picture of FEMP material storage and disposition 

needs. Under the ACA, the FEMP has been divided into five operable units, representing a 

logical grouping of facilities and/or like waste units and/or geographical regions. A more 

detailed summary Q and FEMP background information is presented in Section 2 of the 

OU3 RD/RA Work 

A C om pr e he nsiv Operable Unit," as 'defined in the ACA, has been created t o  

evaluate remedies selected for OU1 through OU5 (including remedial and removal actions) t o  

ensure that they are collectively protective of human health and the environment on a sitewide 

basis, as required by CERCLA, the Oil and Hazardous Substances Pollution 

Cqntingency Plan (NCP), and applicable policy and guidance. 

Extensive background information for th ay be found in the Sitewide Characterization 

Report, the 1993 Annual Site Environmental Report, the OU3 RI/FS Work Plan Addendum, and 

the OU3 Proposed Plan/Environmental Assessment for Interim Remedial Action (PP/EA), as 

well as the various CERCLA documents for the operable units. 

2.1 Operable Unit 1 

Operable Unit 1 (OU1) encompasses six waste pits, the Pit, the Ckarwellt water 

incidental t o  the waste pit area, and all berms, liners, and soil within the operable unit 

boundary. This 37.7 acre area west of the former Production Area and south of the main rail 

spur, combined with the four silos and other Operable Unit 4 facilities, com 

waste storage area: The six waste pits, built between 1952  and 1979, cont 

past operations at the FEMP. Waste Pits 1-3 are covered with soil. Waste 

with bentonite clay and a synthetic cover. Waste Pits 5 and 6 are lined 

membranes. The Burn Pit, built in 1957, was used to  burn laboratory chemicals and waste 
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oils before it was taken out of service in 1970. The Clearwell was a settling basin for storm 

water runoff from portions of the waste storage area, including Waste Pits 1-3 and 5. 

medy for OU1 involves excavating the waste pits, treating the waste materials 

al drying, and disposing of the treated waste at a permitted commercial disposal 

facility. As a contingency, shipment of any waste that fails t o  meet the waste acceptance 

criteria (WAC) of the permitted commercial disposal facility due t o  radiological concentrations 

will be shipped t o  DOE’S Nevada Test Site (NTS) for disposal. The amount of waste that may 

be shipped to  NTS- . exceed ten percent of the total waste sludge volume, as discussed 

in the final OU1 R ecision (ROD) submitted t o  USEPA in January 1995. 

The soil caps an the waste pits, and the waste pit contents (sludges),, will be 

removed and treated for off-property disposal. Soil from berms and other areas of the 

operable unit will be removed and dispositioned in accordance with selected remedies for 

process area soils as documented in the OU5 ROD (discussed in Section 2.5 of this 

document). 

2.2 Operable Unit 2 

Operable Unit 2 (OU21, other waste units, includes the Solid Waste Landfill, the Lime Sludge 

Ponds, the Active and Inactive Flyash Piles, and the South Field. These subunits also include 

the berms, liners, and soils within the operable unit boundary. id  Waste Landfill, which 

is located on a three-acre tract at the northeast corner of th storage area, was used 

prior to  1986 for the disposal of cafeteria waste (e.g., f r products, Styrofoam 

containers, etc.), rubbish, and other types of waste from non-process areas and site 

construction activities. The North and South Lime Sludge Ponds are both approximately 150 

by 250 feet, and were constructed t o  serve as settling basins for spent lime sludges from the 

’ 

FEMP wastewater treatment operations, sludges from the neutralization 

blowdown, and coal pile storm water runoff. The South Lime Sludge Pond 

service since 1960. The Active Flyash Pile was the disposal area for flyash 

boiler plant. The Inactive Flyash Pile was used for the disposal of boiler plan 

process wastes, and building rubble such as concrete, masonry, steel rebar, gravel, and 

asphalt. The South Field, located between the Active and Inactive Flyash Piles, was 
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reportedly used as a burial site for FEMP non-process wastes such as flyash, site construction 

rubble, and soils that may have contained low levels of radioactive contaminants. A slope at  

t border of the South Field was used as the backstop for the FEMP security firing 

ears. Lead ammunition used during target practice is embedded in this slope. 

The selected remedy for OU2 involves excavation and on-property disposal of the Flyash Piles, 

Solid Waste Landfill, Lime Sludge Ponds, and South Field. Soil and debris characterized as 

clean fill and/or construction rubble will be left in place. Contaminated soil will be removed 

and dispositioned i ance with selected remedies for process area soils as documented 

in the OU5 ROD (di in Section 2.5 of this document). Other materials exceeding the 

on-property WAC spositioned off-property. 

2.3 Operable Unit 3 

Operable Unit 3 is composed of associated production facilities, support facilities (including 

all above- and below-grade improvements), ment, structures, utilities, drums, tanks, solid 

waste, waste product, thorium, effluen K-65 transfer lines, wastewater treatment 

facilities,'sewage treatment plant, fire t cilities, scrap metal piles, feed stocks, and 

the coal pile. OU3 does not include the soil and groundwater under the various components, 

but those resources are potential pathways between sources of contamination within OU3 and 

receptors. The former Production Area occupies about 136  acres near the center of the FEMP 

site. 
. . . . .  . 

Table 2-1 provides a current list of the 233 components withingOU3. , .... :.:.:.:.:.:.... , The table lists the name 

of each component and its alpha-numeric designation. This list will be updated during the 

OU3 interim remedial action if any additional structures are constructed (e.g., temporary 

storage structures). Additionally, the list will be updated in project-specific remedial action 

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

reports as components are removed due t o  the OU3 interim remedial a 

actions. 

emoval 

.... 

The OEPA and DOE have developed a RCRA/CERCLA integration strategy for HWMU closures 

to  be implemented through a DF&O. As discussed in Section 3.6.3.4 of the OU3 RD/RA Work 

Plan, the integration strategy focuses on dividing the HWMUs into t w o  categories. The first 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

'2 6 

27 

28 

29 

30 

31 

32 

33 
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TABLE 2-1 OU3 Component Identification 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

Plant 1 Ore Silos (a) 

Ore Refinery Plant 

GenerallRefinery Sump Control Bldg. 

Bulk Lime Handling Bldg. 

Metal Dissolver Bldg. 

NFS Storage and 

Cold Side Ore Co 

Hot Side Ore Conv 

Conveyor Tunnel 

Maintenance Bldg. 

Ozone Bldg. 

NAR Control House 

NAR Towers 

Hot Raffinate Bldg. 

Harshaw Digestion Fume Recovery 

Refrigeration Bldg: 

Refinery Sump 

Combined Raffinate Tanks 

Old Cooling Water Tower 

Electrical Power Center Bldg. 

Green Salt Plant 

Plant 4 Warehouse 

Plant 4 Maintenance Bldg. (b) 

Metals Production Plant 

Plant 5 Ingot Pickling 

Plant 5 Electrical Substation 

West Derby BreakoutlSlag Milling 

Plant 5 Filter Bldg. 

Plant 5 Covered Storage Pad 

Plant 5 Ingot Storage Shelter 

Metals Fabrication Plant 

Plant 6 Covered Storage Area 

Plant 6 Electrostatic Precipitator South 

Plant 6 Electrostatic Precipitator Central 

Plant 6 Electrostatic Precipitator North 

Plant 6 Salt Oil Heat Treat Bldg. 

Plant 6 Sump Bldg. 

Plant 7 (b) 

Plant 7 Overhead Crane (b) 

Recovery Plant 

Plant 8 Maintenance Bldg. 

Rotary KilnlDrum Reconditioning 

Component 
Designation 

1A 45. 

1B 46. 

1 c  47. 

2A 48. 

28  49. 

2 c  50. 

2 0  51. 

2E 52. 

2F 53. 

2G 54. 

2H 55. 

3A 56. 

3 8  57. 

3 c  58. 

3D 59. 

3E 60. 

3L 66. 

4A 67. 

48 68. 

4 c  69. 

5A 70. 

5B 71. 

5 c  72. 

5D 73. 

5E 74. 

5F 75. 

5G 76. 

6A 77. 

6B 78. 

6C 79. 

6D 80. 

6E 81. 

6F 82. 

6G 83. 

7A 84. 

7 8  85. 

8A 86. 

8 8  87. 

8C 88. 

Component 
Component Designation 

Plant 8 Railroad Filter Bldg. 8D 

Drum Conveyor Shelter 8E 

Plant 8 Old Drum Washer 8F 

Special Products Plant 9A 

Plant 9 Sump Treatment Facility 9B 

Plant 9 Dust Collector 9 c  

Plant 9 Substation 9D 

Plant 9 Cylinder Shed 9E 

Electrostatic Precipitator 9F 

Boiler Plant 1 OA 

Boiler Plant Maintenance Bldg. 1 OB 

Wet Salt Storage Bin 1 oc 
Contaminated OillGraphite Burn Pad 1 OD 

Utility Heavy Equipment Bldg. 1 OE 

Services Bldg. 11 

Main Maintenance Bldg. 

Cylinder Storage Bldg. 

12A 

128 

Lumber Storage Bldg. 1 2 c  

Maintenance Bldg. Warehouse 12D 

Pilot Plant Wet Side 13A 

Pilot Plant Maintenance Bldg. 138 

Sump Pump House 13C 

Pilot Plant Thorium Tank Farm 13D 

Administration Bldg. 14A 

Bldg. 14  EOC Generator Set 148 

15A 

158 

16A 

16B 

16C 

Main Electrical Switch House 16D 

Main Electrical Transformers 16E 

Trailer Substation #1 16F 

Trailer Substation #2 16G 

1 0-Plex North Substation 16H 

IO-Plex South Substation 16J 

BDN Surge Lagoon 18A 

General Sump 188 

Coal Pile Runoff Basin 18C 

Biodenitrification Towers 18D 

Storm Water Retention Basin 18E 

Clearwell Pump House 18G 

BDN Effluent Treatment Facility 3 8H 

Methanol Tank 18J 

008016 
. . . . . _ _  _._.. . . ~. . .. -. .. .. ... -. _. . . . .  .. . .. 
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TABLE 2-1 OU3 Component Identification (Cont'd) 

66 

91. High Nitrate Storage Tank 

92. Dissolved Oxygen Bldg. 

93. I A W  Valve House 

94. Main Tank Farm 

95. Pilot Plant Ammon 

96. Tank Farm Control 

97. Old North Tank Fa 

98. Tank Farm Lime SI 

99. Pump Station & 

100. Water Plant 

101. Cooling Towers 

102. Elevated Potable Storage Tank 

103. Well House #1 

104. Well House #2  

105. Well House #3 

106. Process Water Storage Tank 

107. Gas Meter Bldg. 

108. Storm Sewer Lift Station 

109. Truck Scale 

110. Scale House 81 Weigh Scale 

11 1. Utility Trench to Pit Area 

112. Meteorological Tower 

1 13. Railroad Scale House 

114. Railroad Engine House 

1 15. Chlorination Bldg. 

116. M.H.#175/Eff. LinelSampling Bldg. 

1 17. Sewage Lift Station Bldg. 

118. U.V. Disinfection Bldg. 

1 19. Digester & Control Bldg. 

120. Sludge Drying Beds 

121. Primary Settling Basins 

122. Trickling Filters 

123. 1 0-Plex Sewage Lift Station 

124. Pump House-HP Fire Protection 

125. Elevated Water Storage Tank 

126. Main Electrical Strainer House 

127. -Security Bldg. 

128. Human Resources Bldg. 

129. Guard Post on South End of D St. (c) 

130. Guard Post on West End of 2nd St. 

13 1. Guard Post at T-8 1 

Component 
Designation 

Component 
Component Designation 

18K 132. Skeet Range Building 

18L 133. Guard Post South of Bldg. 51 

18M 134. Chemical Warehouse 

18P 135. Drum Storage Warehouse 

18Q 136. Old Ten Ton Scale 

19A 137. Engine HouselGarage 

19B 138. Old Truck Scale 

19c  139. Magnesium Storage Bldg. 

19D 140. Bldg. 3 2  Covered Loading Dock 

19E 141. Pilot Plant Annex 

20A 142. Propane Storage 

208 143. Cylinder Filling Station 

20c 144. Incinerator Bldg. 

20D 145. Waste Oil Decant Shelter 

20E 146. Incinerator Sprinkler Riser House 

20F 147. Sewage Treatment Plant Incinerator 

148. Rust Engineering Bldg. 

9. Utility Shed East of Rust Trailers 

0. Heavy Equipment Bldg. 

. Six to Four Reduction Facility #2 

. Health and Safety Bldg. 

22D 153. In Vivo Bldg. 

22E 154. Six to Four Reduction Facility #1 

23 155. Pilot Plant Shelter 

24A 156. Pilot Plant Dissociator Shelter 

248 157. Slag Recycli 

25A 158. Slag Recycli tor 

258 159. CP Storage 

25C 160. Storage She 

25D 

25E 162. Quonset Hut #1 

25F 163. Quonset Hut #2  

25G 164. Quonset Hut #3 

25H 165. KC-2 Warehouse 

25J 166. Thorium Warehouse 

26A 167. (Old) Plant 5 Warehouse 

268 168. Drum Reconditioning Bldg. 

26C 169. Plant 1 Thorium Warehouse 

28A 170. Pilot Plant Warehouse 

288 171. Decontamination Bldg. 

28C 172. General In-Process Warehouse 

28D . 173. Drum Storage Bldg. 

28E 174. Fire Brigade Training Center Bldg. (d) 

28F 

28G 

30A 

308  

30C 

31A 

31 B 

32A 

328  

37 

38A 

388  

39A 

39B 

3 9 c  

39D 

45A 

458  

46 

51 

53A 

538  

54A 

548  

5 4 c  

55A 

55B 

5 6A 

56B 

56C 

6 0  

61 

62 

63 

....... ... 6 4  .... ... . . .. 
'2 65 

6 6  

67 

68 

69 

71 

7 2  

. 73A 

. .  
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TABLE 2-1 OU3 Component Identification (Cont’d) 

. .  

7 3 8  205. Receivingllncoming Materials Inspection 8 2  

73C . 206. Clearwell Line 88 

177. Fire Training Burn Trough (d) 7 3 0  207. Parking Lot . 89 

178. Confined Space Burn Tank (d) 73E 208. Railroad Tracks G-0 1 

179. Plant 2 East Pad 74A 209. Roads G-02 

180. Plant 2 West Pad 748 210. Storm Sewer System G-03 

181. Plant 8 East Pad 7 4 c  21 1 . Utility Lines 

182. Plant 8 West Pad 74D 21 2. Underground Storage Tanks 

183. Plant 4 Pad 7 4 E  21 3. Process Trailers 

184. Plant 7 Pad 74F 21 4. Non-process Trailers 

185. Plant 5 East Pad .. .... .. 74G 21 5. Pipe Bridges 

186. Plant 5 South Pad 

187. Plant 6 Pads 

188. Plant 9 Pad 

189. Bldg. 65 West Pad 

190. Bldg. 6 4  East Pad & Railroad Dock 

191. Bldg. 12  North Pad 

192. Decontamination Pad 

193. Plant 8 Old Metal Dissolver Pad 

194. Plant 8 North Pad 

195. Bldg. 63 West Pad 

74H 21 6. Drums (Non-RCRA) (e) 

7 4  217. RCRA Drums (e) 

74K 218. Inventory (f) 

74L 21 9. Mobile Containers (Sea-Land) (e) 

7 4 M  220. Soil Piles 

221. Rock Salt Pile 

22. Sand Piles 

3. Gravel Pile 

. Copper Metal Scrap Pile (9) 

7 4 s  225. Coal Pile 

G-04 

G-05 

G-06 

G-07 

G-08 

G-09 

G-10 

G-11 

G-12 

G-13 

P-0 1 

P-02 

P-03 

P-04 

P-05 

196. Plant 1 Storage Pad 74T 226. Scrap Metal Pile (g) P-06 

197. Pilot Plant Pad 7 4 u  227. Outside Equipment Storage Area P-07 

198. Laboratory Pad 7 4 v  228. Tension Support Structure #1 (h) TS-0 1 

199. Bldg. 39A Pad 7 4 w  229. Tension Support Structure #2  (h) TS-02 

200. Finished Products Warehouse (4A) 77  TS-03 

201. D & D Building 78  231. Tension Supp TS-04 

202. Plant 6 Warehouse 79  232. Tension Supp TS-05 

203. Plant 8 Warehouse 80 TS-06 

204. Plant 9 Warehouse 81 

removed as part of Removal No. 13 - Plant 1 Ore Silos 
removed as part of Removal No. 19 - Plant 7 Dismantling 
removed during operation and maintenance activities 
removed as part of Removal No. 28  - Contamination of the Fire Training Facility 
removed as part of Removal No. 9 - Removal of Waste Inventories 
removed as part of Removal No. 12  - Safe Shutdown 
removed as part of Removal No. 15 - Scrap Metal Piles 
removed as part of Removal No. 7 - Plant 1 Pad Continuing Release 

. . .  
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category contains eighteen HWMUs that are planned t o  be closed under RCRA prior t o  

dismantlement of the component containing the HWMU. Closure Plan Information and Data 
. .  . 

II be prepared and implemented for HWMUs contained in this first category. 

ategory contains nineteen inactive HWMUs and seven active HWMUs that are 

planned t o  be closed through implementation of response actions under the CERCLA process. 

Activities to  decontaminate and dismantle these HWMUs located in OU3 components will be 

accomplished as part of the OU3 interim remedial action. Specifically, activities involving the 

decontamination a antlement of the units, including storage and disposal of the 

materials/wastes , and all necessary verification sampling, will be performed in 

accordance with t ntive requirements of the ARARs for closure of HWMUs under 

RCRA. The seve MUS used for storage of hazardous wastes are included in the 

scope of the OU3 interim remedial action. These HWMUs will continue t o  be maintained to  

support the OU3 interim remedial action until they are no longer needed for hazardous or 

mixed waste storage, a t 'which time th ome available for remediation. 

A summary of the OU3 interim remedial 

below. 

as described in the OU3 IROD, is presented 

e Decontamination of structures in OU3 bv removina loose contamination. 

This activity involves in situ gross decontamination of interior and 

exterior surfaces of above-grade structures pri ismantlement to  

reduce direct exposure potential, as well as redu ilable sources for 

airborne or water-borne contamination migr Methods t o  be 

employed depend on the contamination type f contamination 

found, and matrix on which it is found. Additional decontamination 

procedures would be implemented during dismantlement to  remove 

previously inaccessible contamination. 

.... 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

e A b ove -@a d e 26 

27 

piping, water lines, gas lines, tanks, heating, ventilation and air' 28 

.... .... ..... .... ..... ...., Dismantlement of the above-arade structures. 

dismantlement includes the removal of asbestos, electrical equipmbt ,  

conditioning ductwork, and electrical lines. The last steps of the 29 

i .  
I. I . 
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dismantling action would depend on the structure but would generally 

involve the removal of any air filtration apparatus and the removal of the 

roof, exterior walls, and, finally, any structural members. 

Removal of foundations, storaae Dads, Donds. basins, underaround 

utilities, and other at- and below-wade structures. Once an acceptable 

area has been cleared t o  grade level, at- and below-grade remediation 

can begin. The at- and below-grade remediation will require coordinated 

ide with OU5 remedial actions involving soil excavation 

'groundwater remediation. OU3 and OU5 coordination will 

on of environmental media and below-grade structural 

neously t o  avoid double effort and t o  minimize the 

potential for additional environmental impacts. 

0 Use of existina facilities or construction and ooeration of new interim 

Existing storage 

or any necessary 

existing storage 

space is not available, interim storage facilities may be designed and 

constructed in accordance with Removal-No. 17 (Improved Storage of 

Soil and Debris) t o  store the material generated from the .OU3 interim 

remedial action until treatment and ultimate dis of the materials 

can occur. The impacts of the base schedule t o  lization of interim 

storage is evaluated in Appendix A. 

0 Off-DroDertv disDosal at NTS of some non-recoverable and non- 

recvclable low-level wastes aenerated bv OU3 dismantlement. 

To prevent constraints on the near-term decontaminat 

dismantlement action due t o  storage space limitations for the 

construction debris, a limited quantity of wastes would be shi 

property for disposition. A maximum of ten percent of all re 

wastes generated by implementing the interim remedial action would 

potentially be shipped off-property for disposition and recycling during 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 
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the period prior t o  the completion of the OU3 final remedial action ROD. 
Non-recoverable and non-recyclable low-level wastes destined for off- 

property disposal would ,be containerized using strong-tight containers 

and shipped off-property by truck for disposition at the NTS. The 

identification of the NTS does not preclude the use of other licensed 

disposal facilities once applicable requirements for these facilities are 

met. 

0 

tent practical. Opportunities for employing resource 

planning process for each remedial activity. 

0 Storaae of the remainina material in interim storaae facilities or existinq 

remedial action ROD. All als resulting from the OU3 interim 

be stored on-property in interim storage facilities. The material storage 

and disposition strategies (to be implemented during the period prior to  

the implementation of the OU3 final remedial action ROD) are described 

in Section 3.4 of the OU3 RD/RA Work Plan. 

As a result of the OU3 interim remedial action to  decont e and dismantle FEMP 

structures, the scope for the final remedial action has been reduced t o  determining the 

treatment and ultimate disposition for the materials generated by the implementation of the 

OU3 interim remedial action in accordance with CERCLA. 

1 

2 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 J 
20 

21 

22 

23 

24 

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

The OU3 FS is currently being prepared for draft submittal t o  USEP 26 

September 1995. In the absence of a submitted FS for OU3: the PSR 26 

27 assumptions regarding the leading remedial alternative for the OU3 final. 

disposition of OU3 materials since the IROD covers the disposition of only a small portion (i.e., 

order t o  adequately evaluate the impacts of the base remediation schedule on the ultimate 28 

29 

,: . . . .  . . . . , . ,:,j .. 0000123 
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less than ten percent) of OU3 materials. The intent of using these assumptions is not t o  

predispose the treatment and disposition alternatives that may be evaluated in the OU3 FS, 

provide initial guidance. In the event that later remedy assumptions for the OU3 

I action differ substantially from these assumptions, the impacts t o  the 

d scheduling of building dismantlement, as well as the Material Balance Model, 

.will be evaluated. 

\ 

The OU3 leading remedial alternative for the final remedial action assumes that the On- 

Property Disposal F ill be the selected remedy for OU5 soils. The availability of on- 

property disposal f o  astes is key to  a least cost, low risk OU3 alternative. The leading 

remedial alternative onable since much of the OU3 wastes will be construction debris 

of low t o  modera ination, for which the cost of off-property disposal may be 

prohibitive. 

The OU3 leading remedial alternative includes: on-property disposal of contaminated 

construction materials; off-property dis med wastes, sludges, product inventory, 

and process hold-up materials; recyclin dily recyclable materials (primarily valuable 

metals that can be reused within th plex); and/or decontamination of readily 

decontaminated materials (structural steel and other valuable non-porous materials) for 

potential unrestricted release to  the commercial sector. Waste treatment would also be 

considered for certain materials to  reduce disposal costs and/or provide for reduced toxicity, 

mobility, or volume, as necessary. 

2.4 Operable Unit 4 

. . . . . . . . 

Operable Unit 4 (OU4) is a 5.8 acre area located, on the western side of the FEMP and is 

comprised of the following facilities and associated environmental media: Silos 1 and 2 and 

their contents (also termed K-65 silos); Silo 3 and i ts contents (termed cold 

Silo 4 (empty); the decant sump (an underground tank and i ts contents); a 

system: a portion of a concrete pipe trench and other concrete structures; 

surrounding Silos 1 and 2; soils beneath and immediately surrounding Silos 1 

perched groundwater in the vicinity of the silos that are encountered during the 

implementation of remedial actions. 
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1 1  
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Silos 1 and 2, the K-65 silos, contain residues generated from the processing of 

uranium ore. The silos are large, cylindrical, above-grade, concrete vessels 

March 1995 

high-grade 

with post- 
.. .. 

el reinforcing. The K-65 residues contain large activity concentrations of 

including radium and thorium. These radionuclides contribute t o  an elevated 

ting radiation field ,in the vicinity of the silos and t o  the chronic emission of 

significant quantities of radon t o  the atmosphere from the silos. The K-65 residues are 

classified as by-product materials, consistent with Section 1 1 (e12 of the Atomic Energy Act, 

generated consequential t o  the processing of natural uranium ores. 

Silo 3 contains res own as cold metal oxides, which were generated at the FEMP site 

during uranium ext perations in the 1 9 5 0 s  involving the previously mentioned uranium 

ores and ore conc ceived from a variety of uranium mills in the United States and 

abroad. Silos 3 and 4 are identical in design and construction to  Silos 1 and 2. The residues 

within Silo 3 are similarly classified as by-product materials pursuant t o  Section 1 1 (e12 of the 

Atomic Energy Act. Silo 4 was never waste storage; however, rainwater has 

infiltrated the silo and was removed in 1 d again in 1 9 9 1 .  

The major components of the selected..$ lude: removal of the contents of Silos 1,  

2, 3, and the decant sump tank sludge; vitrification (glassification) to  stabilize the residues 

and sludges removed from the silos and decant sump tank; off-property shipment for disposal 

at the NTS of the vitrified contents of Silos 1, 2, 3, and the decant sump tank; demolition of 

the four silos and decontamination, t o  the extent practicable, oncrete rubble, piping, 

and other generated construction debris; removal of the ear erms and excavation of 

contaminated soils within the boundary of OU4; placement ackfill t o  original grade 

following excavation; demolition of the vitrification treatment unit and associated facilities 

after use; on-property interim storage of excavated contaminated soils and contaminated 

debris in a manner consistent with the approved Removal Action 17 Work Plan pending final 

disposition in accordance with the OU5 and OU3 RODS, respectively; a 

treatment of any contaminated perched groundwater encountered during re 
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2.5 Operable Unit 5 1 

5 (OU5), environmental media, includes the groundwater, surface water, soils, 

r, vegetation, and wildlife throughout the FEMP and surrounding areas. The 

includes the Great Miami Buried Valley Aquifer, a source of water in the vicinity 

of the FEMP. Surface waters include the Great Miami River, Paddy's Run Creek, and the 

FEMP's storm sewer outfall ditch. Sediments in the operable unit include 'solid materials 

carried in storm water runoff or site effluent discharges t o  surface waters or drainage ditches. 

Soils on and off the- roperty will be investigated for potential contamination due to  past 

discharges or air e 

... 

The preferred remedyfor OLJ5 involves excavation and disposal of contaminated soils meeting 

the on-property WAC in the On-Property Disposal Facility. Soils exceeding the on-property 

WAC will be disposed off-property. Storm water, groundwater, process and remediation 

wastewaters, and other waters within the operable unit will be removed and treated for 

release by the FEMP wastewater treatm 
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1 1  
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3.0 Assembling Components into Complexes for Remediation 

. . . . . . . . . . . . . 
oncept of economies of scale, the expenses for a decontamination and 

t project can be reduced significantly by addressing multiple components in a 

instead of remediating components as individual projects. The cost and time 

involved in the development, review, and submittal of contracts, work plans, health and safety 
. . . . . . . . . . . . . . 

plans, etc. are relatively independent of the number and sizes of components within a project. 

Other expenditures, such as subcontractor training, establishing control zones, mobilization 

and demo bi I i za t i o n.:. truction equipment and crews, and air monitoring are also relatively 

independent of the and sizes of components within a project. Therefore, the above- 

grade portion of in components will be combined into groups (called complexes) t o  

reduce remediatio 

The following eighteen components have been or will be removed under existing removal 

actions and are therefore not included in the development of the OU3 interim remedial action 

base schedule: 

Removal No. 7 - Tension. tructures #1, #2, and #3 (TS-001, 

TS-002, and TS-003); 

Removal No. 9 - Non-RCRA Drums (G-0091, RCRA Drums (G-0101, and 

Mobile Containers (G-012); 

Removal No. 12  - Inventory (G-01 1); 

Removal No. 13  - Plant 1 Ore Silos (1 C); 

Removal No. 15 - Copper Metal Scrap Pile ( 

Pile (P-006); 

Removal No. 19 - Plant 4 Maintenance Building (4C), Plant 7 (7A), and 

Plant 7 Overhead Crane (7B); and 

Removal No. 28 - Fire Brigade Training Center Building (7 

Training Pond (73B), Fire Training Tank (73C), Fire Trai 

Trough (73D), and Confined Space Burn Tank (73E). 

and Scrap Metal 
\ 

Also, the Guard Post on South End of D Street (28C1, which was used t o  store personal 

protective equipment (PPE) (e.g., smocks and shoe covers) t o  help protect drivers of delivery 
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/- 

trucks from radiological contamination, was removed after roads within the former Production 

Area were sealed, thereby removing the need for the PPE. 

i 

2 
. . . . . . . . . . . 

eption of several - facilities that will be used during the remediation of other 3 

ope(gb1.e . . :::::.... . . . . . . . ..... . . . . ........... . . . . ... d t s ,  ... components were combined into complexes that represent the expected scope 4 

of engineering design and construction bid packages, as defined by the OU3 RD/RA Work , 6 

Plan. The process of defining complexes, scheduling the complexes for dismantlement, and 

evaluating the impacts of that schedule on other FEMP operations is an iterative process. The 

interdependency o nents, especially in terms of the generation and routing of FEMP 

utilities, has forced rging of several approaches to  defining complexes. 

The components mbled into complexes based on many considerations, such as 

relative location of components t o  minimize impacts between dismantlement activities and the 

daily operations of the site. If possible, complexes were confined t o  a distinct area, such as 

a city block, that could be safely partitioned into a construction zone without adversely 

affecting other projects. Also, this appr ly reduces the cost of many parts of the 

project (e.g., supervision, air monitoring, ction support facilities, etc.). Therefore, the 

nine major processing facilities (i.e., Boil ter Plant, Pilot Plant, Plant 1, Plant 2/3, 

Plant 4, Plant 5, Plant 6, Piant 8, and Plant 9), and the smaller, peripheral structures 

immediately surrounding those processing facilities, were initially classified as distinct 

complexes, as discussed in,Section 3.2.1 of the OU3 RD/RA Work Plan. 

A second consideration for grouping components into com was the current and/or 

future use of the facility. For example, components that sup istribution of electricity 

across the FEMP were combined into the Electrical St plex, although these 

components are not all located together. Two  advantages t o  grouping components based on 

their related use are that the components have a high probability of becoming available 

altogether and are likely t o  be constructed of the same types of materials, m 

dismantlement activities simpler and, therefore, cheaper. 

Whereas the Facility Utilization Report (January 1995) classified existing 

10 

1 1  

12 

13 

14 

-76 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

needed" according t o  either Phase 1 (facilities t o  be remediated through either removal actions 

or the OU3 interim remedial action prior t o  the OU3 final remedial action ROD) or Phase 2 

28 

29 

OOOQ26 
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(facilities for which plans are t o  wait until after the issuance of the O U 3  final remedial action 

ROD), the PSR evaluates "need" over the entire OU3 interim remedial action, without regard 

frame (i.e., Phase 1 or 2). The discussion of scheduling constraints provided in 

entifies the results of that evaluation by identifying O U 3  components that are 

he course of the OU3 interim remedial action. Timeframes for facilities that will 

continue t o  be utilized are also provided. By defining the period for continued utilization of 

a facility in the development of an integrated schedule, the base schedule reflects the timing 

when these facilities are no longer needed. Based on a current evaluation of constraints for 

all OU3 compone components listed in Table 3-1 are those which are currently 

available for remed e., begin Safe Shutdown). 

TABLE 3-1 ComDonents Currentlv Available for Remediation 

Component Component 
Component Designation Component Designation 

Preparation Plant 

Ore Refinery Plant 

Metal Dissolver Building 

Cold Side Ore Conveyor 

Hot Side Ore Conveyor 

Ozone Building 

NAR Control House 

NAR Towers 

Hot Raffinate Building 

Harshaw System 

Refrigeration Building 

Combined Raffinate Tanks 

1A 

2A 

2D 

2F 

2G 

3B 

3c 

3D 

3E 

3F 

3G 

3 J  

Skeet Range Building 

rum Storage Warehouse 

nerator Building 

te  Oil Decant Shelter 

Incinerator Sprinkler Riser House 

Sewage Treatment Plant Incinerator 

Storage Shed, West 

Storage Shed, E 
Drum Reconditioni 

Plant 1 Thorium 

Drum Storage Building 

28F 

30B 

39A 

398 

3 9 c  

39D 

568 

56C 

66 

67 

69 

72 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Green Salt Plant 4 A  26 

In addition t o  the components identified in Section 4.1. as being needed for FE 26 

there are five above-grade components that are planned t o  be used t 27 

groundwater remediation: High Nitrate Storage Tank (1 8M); Dissolved Oxygen Building (1  8P); 

IAWWT Valve House ( 1  80); Pilot Plant Ammonia Tank Farm ( 1  9B); and the Six to  Four 

28 

29 

Reduction Facility #2 (511, which will be utilized as the new Advanced Wastewater 30 
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Treatment (AWWT) facility. The scheduling of these five components will not be included in 

the OU3 interim remedial action base schedule, but will be addressed in OU5 RD/RA 
............ 

ist of new facilities planned for construction, or those expected t o  have a 

construction contract issued, during 1995 include the following: 

e AWWT, Phase I & It; 

e ge Dewatering Facility; and 

e ation Facility (Pilot Plant). 

New facilities planned for construction beyond 1995 include the following facilities and their 

respective construction periods : 

0 OU1 Waste Drying Fa 996 through July 1998); and 

e On-Property Disposal struction of cell berm begins in 
February 1997; first material for disposal accepted in 
August 1997). 

The third major consideration that was factored into defining the complexes was the 

availability of the components for remediation. This was based on the anticipated time when 
........................... ........................ ...................... 

the use of the component would either be eliminated or re$$ace'd. This is similar t o  the 
..... .... .... . . . . . . . . .  ....................... ............................. . . . . . . .  

grouping of components based on current and/or future use, :$jut''iil:!ows ..... .... the combination of 

t w o  or more unrelated groupings into a complex. For exampl&,ihe Elevated Potable Storage 

Tank (20D) was added into the East Warehouse Complex because the components in this 

complex would all be available around the same time, albeit for different reasons, and they 

are located together on the eastern boundary of the former Production Area. 

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

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

After several iterations of the complex definitions, there were several componen# ..... .... that could 
.... ..... ... ..... .... 

not be clearly grouped within a complex. Many of these components (e.g., &e ..... bridges, 

process trailers, etc.) are supportive of the operations within and around other components 

and are anticipated t o  be phased out rather than remediated all at once. Such components 

...... ................... ................. 
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1 1  
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comprise the Miscellaneous Complex and will be scheduled as part of other complexes rather 

than as a distinct remedial activity. 
. . . . . . . . . . . . . 

-grade remedial activities involving OU3 components will be closely integrated 

wit~o.U.5:iiiisoiI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . remediation in the former Production Area and Administration Area. It is 

anticipated that the at- and below-grade work within these areas will be subcontracted as 
. . . . . . . . . . . . . . . 

three packages (i.e., three complexes). The At- and Below-Grade North Complex contains any 

at- and below-grade portions of components north of Second Street within the former 

Production Area, t -  and below-grade portions of OU3 components west of the 

former Production luding the Methanol Tank (18J), Low Nitrate Tank (18K), High 

Nitrate Tank (1 8L), rench t o  Pit Area (22E), and the Clearwell Line (88). The At- and 

Below-Grade Cent x contains any at- and below-grade portions of OU3 components 

between First and Second Streets within the former Production Area. The At- and Below- 

Grade South Complex contains any at- and below-grade portions of OU3 components south 

of First Street within the former Producti Administration Area, plus the below-grade 

portions of the Sewage Treatment Plant ( hrough 25H and 39D), Parking Lot (891, and 

Storm Water Retention Basins (1 8E). AI impacts of at- and below-grade remediation 

is considered in this document, at- an. ade remediation is contingent on RD/RA 

scheduling for OU5 a-nd will be addressed in OU5 RD/RA submittals. 

, 

Table 3-2 is an alphabetized listing of the twenty-three above-grade complexes and the 

components contained within them. These complexes are sh e inserted Z-folded map 

at the end of Section 3.0. Also, individual maps of the above- omplexes are contained 

in Appendix C. 

As discussed in Section 2.3, the remediation of nineteen inactive HWMUs and seven active 

HWMUs 

of these 

will be integrated into the OU3 interim remedial action. Table 3-3 provides a listing 

HWMUs and their associated component and complex. 

1 

2 

3 

4 

6 

6 
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8 

9 

IO 

1 1  
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TABLE 3-2 Definitions of Complexes 

Components 

. . . . . . . . . . . . . . ater Plant Complex 

Building 4A 

East Warehouses Complex 

Electrical Station Complex 

External Complex 

General Sump Comple 

Laboratory Complex 

Liquid Storage Comp 

Maintenance Complex 

Miscellaneous Complex 

Pilot Plant Complex 

Plant 1 Complex 

Plant 2 Complex 

Plant 3 Complex 

Plant 5 Complex 

Plant 6 Complex 

Plant 8 Complex 

Sewage Treatment Plant Complex 

Tank Farm Complex 

Thorium/Plant 9 Complex 

1 1, 14A. 14B. 28A. 28B. 53A. 53B 

10A, 10B, 10C. 10E, 20A, 20B, 20C, 20H, 24A, P-005 

4A  

20D, 77, 79, 82  

16A. 16B, 16C, 16D, 16E. 16F, 16G, 26C, 31A, 4 6  

28F, 39D, 69 

2B, 2C, 3A, 3H. 3L. 188, 18D, 18H 

15A, 158  

18J, 18K, 18L, 20E, 20F, 20G, 22A, 22B. 22D, 26A, 268, 45A, 45B 

12A, 128, 12C, 120, 248, 38A, 38B 

16H, 16J, 18G, 23, 25J, 28C, 28D. 28E, 28G, G-004, G-006, G-007, 
G-008 

13A. 13B. 13C, 13D, 37, 54A, 548, 54C, 68 

56A, 568, 56C, 60, 61, 62, 63, 66, 67, 71, 72, 

G, 3J. 3K, 39A, 39C 

48, 5A, 5B, 5C. 5D. 5E. 5F, 5G. 55A, 558 

6A. 6B. 6C, 6D, 6E, 6F, 6G 

8A. 88, 8C, 8D, 8E, 8F, 8 0  

25A, 25B, 25C. 25D. 25E 

19A, 19C, 19D, 19E 

9A, 9B, 9C, 9D, 9E. 9F. 32A. 32 

* These structures (e.g., pipe bridges, process and non-process trailers, security shacks, etc.) will be 
dismantled throughout the remedial action on an "as-available" basis and will, therefore, not be scheduled. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 
26 

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

008038 

- . . . . _ _  - . . ~. . . - . .. . . 



OU3 RD Prioritization and Sequencing Report 
b 

3- 7 
? 

. :i 
.March 1 

TABLE 3-3 Operable Unit 3 Hazardous Waste Management Unit Closure Status 1 

H WMY?::::::, .:.:...,, . Component 2 ....... ........... ...... ...... ..... ..... ..... HWMU Identification Number Complex 3 Num&r 
...... ..... ..... ..... ..... 

TlVE HWMUS TO BE REMEDIATED UNDER RCRAlCERCLA INTEGRATED PROCESS 

1 

1 0  

1 1  

1 2  

14 

1 5  

1 6  

1 7  

1 8  

22 

2 5  

28 

40 

41 

46 

47 

4 8  

49 

5 0  

19 

20 

2 9  

33 

34 

3 5  

37 

Fire Training Facility 

NAR System Components 

Tank Farm Sump 

Wheela brator 

Box Furnac 

Oxidation Fu 

Primary Calcfmr 

Plant 8 East Pad 

Plant 8 West Pad 

Abandoned Sump 

Plant 1 Storage Building 

Trane Incinerator 

Biodenitrification Surge Lagoon 

Sludge Drying Beds 

UNH Tanks - NFS Storage Area 

UNH Tanks - North of Plant 2 A  

73A.B.C.D.E 

2A 

19D 

66 

8 A  

8 A  

8 A  

74c 

74D 

1 3 A  

67 

3 9 A  
39B 
74w 

1 SA 

25F  

2E 

2A 

Integrated with Removal No. 2 8  

Plant 2 Complex 

At- and Below-Grade - North 

Plant 1 Complex 

Plant 8 Complex 

Plant 8 Complex 

Plant 8 Complex 

At- and Below-Grade - Central 

At- and Below-Grade - Central 

At- and Below-Grade - South 

Plant 1 Complex 

Plant 3 Complex 
Plant 2 Complex 
At- and Below-Grade - Central 

At- and Below-Grade - North 

At- and Below-Grade - South 

Plant 2 Complex 

Plant 2 Complex 

UNH Tanks - Southeast of Plant 2 A  

UNH Tanks - Digestion Area ( 2  locations) 2 A  mplex 

UNH Tanks - Raffinate Building (2  locations) 3E mplex 

1 8 8  General Sump Complex 

ACTIVE HWMUS TO BE REMEDIATED UNDER RCRA~CERCLA INTEGRATED PROCESS 

CP Storage Warehouse (Butler Building) 5 6 A  ~ Plant 1 Complex 

Plant 1 Storage Pad 74T  At- and Below-Grade - North 

Plant 8 Warehouse 80 Plant 8 Complex 

Pilot Plant Warehouse 
....................... Pilot Plant complex iiji::j-:"'.:~~ii:~:.:.:.:.::~~~ 
........... ..:. . . . . . .  _._ . . . . . . . .  ..... . . . . . . .  68 

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

..... 
Plant 1 Complex ..... 63 KC-2 Warehouse 

..... 

Plant 9 Warehouse 

Plant 6 Warehouse 

ThoriumlPlant 9 Comple$$: ..... 
..... ..... ....... ;.:.:. ...... 

8 1  

79 East Warehouse Complex 
......... ........... 
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10 

1 1  
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4.0 Scheduling the  OU3 Interim Remedial Action 

.... .. 
discusses the approach to  developing the base schedule. The development of 

is based on the general assumption that  the current management structure 

e OU3 interim remedial action, as described in Section 7 of the OU3 RD/RA 

Work Plan, would not be greatly impacted in order t o  achieve the associated milestones. 

Constraints on the scheduling of complexes for remediation are presented in Section 4.1, 

including the drivers used in the prioritization. Section 4.2 presents the sequencing of 

chmplexes for dis ent within these scheduling constraints, as well as the resultant 

base schedule. Thi chedule establishes the proposed milestones for the OU3 interim 

remedial action. 

4.1 Scheduling Constraints 

The development of the sequence in which above-grade structures will be dismantled focuses 

primarily on the need t o  clear an upgradi rea t o  support OU5 soil remediation and t o  

accommodate the potential On-Property Facility. Surface and groundwater generally 

flow from the north t o  the south, w .... gradual east-to-west migration as well. 

Therefore, in order t o  avoid contamination of remediated soils, at- and below-grade 

dismantlement will have more near-term priority in the northeast corner of the former 

Production Area. To support this, OU3 above-grade structures will be dismantled, t o  the 

extent possible, t o  integrate with OU5 contaminated soil e schedules. Also, the 

dismantlement of structures with basements will be integrate elow-grade remediation 

to prevent these basements from becoming large collection s of contaminated storm 

water run-off or a safety hazard for remediation workers. 

As discussed in Appendix E.3 of the OU2 Feasibility Study, the potentially acceptable region 

for the construction. of the proposed On-Property Disposal Facility is sho 

Since the exact location and dimensions of the On-Property Disposal Facilit 

determined, the development of the OU3 base schedule will assume tha 

Disposal Facility may partially cover the northeast corner of the former Prod 

initial geology indications are favorable for this area. 
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D POTENTIALLY ACCEPTABLE REGION 

- - - - -  FEMP PROPERTY 
BOUNDARY 

SCALE 

0 600 1200 ,. ... 2400 

FIGURE 4-1 Potentially Acceptable Region for the Proposed On-Property Disposal Facility 
000035 
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In general, at- and below-grade remediation activities will progress from the northeast corner 

of the former Production Area and proceed sequentially, t o  the southwest corner, finishing near 

f the AWWT facility and the proposed soils and debris treatment systems. This 

I also permit the existing storm sewer system, which f lows generally from 

south, t o  be utilized during remediation activities t o  prevent run-off of 

contaminated surface waters as construction of the cell modules progresses. Run-off from 

the On-Property Disposal Facility area could be directed t o  the Storm Water Retention 

Basins (SWRB) t o  provide overall containment until final closure of the facility. 

Table 4-1 provides g of other major constraints and considerations factored into 

determining the avai f the complexes for the initiation of Safe Shutdown activities, the 

necessary precurs tamination and dismantlement. This summary list represents a 

culmination of input from various organizations and stakeholders at  the FEMP t o  ensure the 

integration of site planning. For example, many of the components have planned uses t o  

support waste management operations, to  supply site utilities, or t o  support removal actions 

or the remediation of other operable units. 

It is important t o  note that many of.dkhe c6mponentkomplex-specific constraints and 

considerations listed in Table 4-1 do not actually impact when a complex can be remediated. 

Rather, they represent th6 major issues (e.g., often relocation of activities) that would have 

t o  be addressed by the Design, Engineering, and Construction (DEC) Team during the detailed 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....../ . . . . . . .:.\. . ... .._._ . . . ... ..... ..... .... ..... .... ...., .... .... ..... .... 

planning phase for the remediation of that complex. 
.... 

4.2 Developing the Interim Remedial Action Sequence an 

The O U 3  PP/EA stated that the O U 3  interim remedial action will span sixteen years if annual 

funding does not become a constraint. Although it is not realistic t o  expect unlimited funding, 

the actual funding which will be available for the O U 3  interim remedial action i 

the course of the action. As a means to  project the duration of the 

remediation sequence was developed and a projected funding basis w 

constraint. The application of funding constraints, as discussed furth,er belo 

t o  determine the rate at  which the remedial action can progress, as well as the completion 

date for the remediation project. This subsection describes the approach utilized in developing 
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the sequence that represents the relationship for remedial activities for the entire OU3 interim 

remedial action. 

used in developing an unconstrained base sequence for the remediation of 

tructures is explained below. This approach is an iterative process t o  ensure 

that all factors are considered and to  allow the adaptation of the base sequence t o  changing 

FEMP remediation strategies and plans. 

0 p in developing the base sequence was t o  fully understand 

project drivers. The primary drivers included the proposed 

Disposal Facility and a possible preferred location t o  the 

e former Production Area, the site surface and subsurface 

hydrology (flows generally from northeast to  southwest), and the need 

t o  remove OU3 structures t o  allow access for contaminated soils 

remediation in the Area. Without other 

considerations, the com ich make up OU3 would be removed, 

one after another, from the t t o  the southwest. However, other 

considerations are signifi 

0 The second step in the approach was t o  develop cost estimates for 

completing the remediation project and determine the overall schedule 

resulting from the application of anticipated' levels for -the 

project. 

funding activities for all government agenci 

Congress on an annual basis, the actual fun 

be based on current projections. As  a result, budgetary forecasts. for. 

out-years are by no means guaranteed. The current funding for OU3 

decontamination and dismantlement efforts is approximately $1 

in FY-95. In the current five-year planning budget for th 

significant decrease in annual funding is projected; therefore, th 

schedule has anticipated an annual funding basis of no  more th 

million throughout the interim remedial action. The resulting duration is 

Since the budget for the remediatio 
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approximately 30 years for the estimated project costs of $300 million 

(including Safe Shutdown costs). 2 

1 

. .  

The next step involves analysis of the implicatio'ns of executing a 

funding-constrained (base) schedule for remediation. The schedule was 

first tested versus the scheduling constraints listed in Table 4-1 for the 

components within each complex. There were many component- 

specific scheduling constraints that were assessed versus the schedule, 

of the components are necessary t o  either support 

activities or required site activities (i.e., AWWT, RCRA 

ongoing maintenance, etc.) and cannot be scheduled for 

these activities are relocated, replaced, or no longer 

necessary. There were no significant schedule revisions necessary due 

t o  component availability issues, although several current activities were 

identified for relocation t o  facilities t o  be remediated later in the 

schedule. 

0 .  The next step was t o  en he schedule did not heavily impact 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

the network of required site utilities. Site utilities include electricity, 

plant air (used for air-supplied respirators), instrument air, natural gas, 

propane gas, fire protection water, sanitary water, process water, 21 

19 

20 

steam, sanitary sewers, storm water, coolin.' . ' . .  . . roadways, and . 

telephones. If the utilities are not required f e, efficient, and 

cost-effective removal of a complex, the uti1 ill be capped or 

terminated near the boundaries of each c or above-grade 

activities) or remediation area (for at- and below-grade activities) before 

dismantlement begins. Utility connections t o  the occupied areas of the 

FEMP will be maintained by temporary connections, as neede 

the utilities are generally fed from sources along the southern 

of the former Production Area, the impact of a general nor 

southwest remediation strategy was determined t o  be mini 

later stages of the project, more significant utility issues would arise 

than during the initial phases of the project. 
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a The final step was t o  determine whether the remediation schedule could 

be executed within the current and future projected availability of on- 

site interim storage capacity. The existing containerized material and 

waste inventory is known and the space that it currently requires for 

storage is also known. A Material Balance Model was developed using 

the base schedule and the resulting waste generation rates, waste 

disposition rates, and storage facility removal dates as a basis t o  

determine the feasibility of executing the schedule. The material 

lysis presented in Appendix A demonstrated the feasibility 

ion of the proposed schedule. 

The results of unding-constrained, or base schedule for the remediation of OU3 

complexes are provided in Table 4-2. This table prioritizes the ordering of above-grade 

complexes based on the constraints and considerations presented in Table 4-1 and indicates 

the sequence for remediation of the co 

As  depicted by Table 4-2, Building 4A a ternal Complex were identified as the first 

t w o  complexes to  be remediated becau rnmediate availability for remediation. After 

these complexes, remediation is focused heavily in the northeast corner of the former 

Production Area to  clear the area in anticipation of the On-Property Disposal Facility and then 

t o  complete remediation along the northern portion (north of Second Street) of the former 

Production Area. .... ..... .... ..... .... ..... .... ..... .... ..... .... .... ..... :.. ................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ..... .... ..... .... 

As the above-grade remediation north of Second Street comes to completion, the remediation 

activities between First and Second Streets increase. The remediation of the southern 

complexes is last, but the Sewage Treatment Plant Complex is also later in the schedule, since 

no specific drivers were identified. If the Sewage Treatment Plant Complex is determined t o  

require removal t o  support development of the proposed On-Property Dispos 

be repositioned earlier in the sequence. 

, it can 
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TABLE 4-2 Comdex Seauence Prioritv for Remediation 

Components 

4A 

28F. 390, 69 

9A. 98, 9C. 9D, 9E. 9F, 32A, 328, 64, 65, 78, 81 

10A, 108, 10C. 10E, 20A. 20B, 20C, 20H, 24A, P-005 

19A, 19C, 19D, 19E 

l A ,  18, 30A, 308, 56A, 568, 56C. 60, 61, 62, 63, 66, 67, 71, 72, 
TS-004 through TS-006 

12A. 128, 12C, 120, 248, 38A, 388 

20D, 77, 79, 82 

38, 3C. 3D, 3E. 3F. 3G. 3J. 3K, 39A, 39C 

Thorium/Plant 9 Complex 

Boiler PlantWater Plant Complex 

Tank Farm Complex 

Plant 1 Complex . 

Maintenance Complex 

East Warehouses Co 

Plant 3 Complex 

Plant 2 Complex 

Plant 8 Complex 

2A, 2D. 2E, 2F. 2G, 398 

8A. 88. 8C, 8D, 8E, 8F, 80  

General Sump Complex 

Plant 5 Complex 

Plant 6 Complex 

Liquid Storage Complex 

Pilot Plant Complex 

Laboratory Complex 15A, 158 

Electrical Station Complex 

28. 2C. 3A, 3H, 3L, 18B, 180, 18H 

D, 5E. 5F, 5G, 55A, 558 

. . . . . . . . . . . . . . . . . . . 20F, 20G, 22A, 228, 22D. 26A, 268, 45A, 458 

13A, 138, 13C, 13D, 37, 54A, 54B, 54C, 68 

16A, 168, 16C, 16D, 16E, 16F, 16G, 26C, 31A, 4 6  

Sewage Treatment Plant Complex 

Administration Complex 

25A, 258, 25C, 25D, 25E 

11, 14A, 148, 28A. 288, 53A. 53 

. . . . . . . . . 

Figure 4-2 conceptually shows the scheduling of activities for a complex that was used in 

developing the base schedule. For example, the submittal of the draft implementation plan 

is anticipated t o  approximately correspond to  the 60% design review level 

is important t o  note that activities performed prior t o  the issuance of the 

(e.g., Safe Shutdown, remedial design, etc.) can occur in advance and are not n 

t o  the Notice t o  Proceed. 
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Figure 4-3 shows the proposed base schedule for the OU3 interim remedial action. This 

funding-constrained schedule is intended t o  represent the results of applying various 

as described above, t o  the OU3 remediation sequence. The base schedule, 

anticipated flows and' durations for remediation activities for each of the 

cluding the Safe Shutdown effort. This schedule is the basis for determining 

the proposed submittal dates for the implementation plans, which are discussed in Section 4.3 

as the proposed enforceable remedial design milestones for the OU3 interim remedial action. 

More specific schedules for each complex would be submitted in the respective complex 

implementation pla ilestones for the OU3 interim remedial action are discussed further 

in Section 4.3. 

.. .. 

As stated before, t /EA stated that the OU3 interim remedial action will span sixteen 

years if annual funding does not become a constraint. Although it is not realistic to  expect 

unlimited funding, the actual funding which will be available for the OU3 interim remedial 

action is uncertain over the course of t As a means to  project the duration of the 

project, a base remediation sequence w veloped and a projected funding basis was 

applied as a constraint. The application o constraints is anticipated t o  determine the 

rate at  which the remedial action ca as well as the completion date for the 

remediation project. 

The OU3 PP/EA identified the probable duration and period for the interim remedial action as 

sixteen years, beginning in FY-96 and ending in early FY-12. '' een year schedule was 

based on an estimate of total project hours and a levelized rce and did not reflect 

consideration for inter-project coordination or budget constr ause of an accelerated 

completion of the IROD documentation process, coupled wi oval of the Building 4A 

Implementation Plan, field activities for the OU3 interim remedial action are now planned to  

begin in FY-95. Project planning has also progressed t o  a much greater level of detail, 

supporting a more definitive schedule development based on anticipated 

current remediation priorities. 

The proposed base schedule for the O U 3  interim remedial action, as depict 

reflects a strategy that provides the best utilization of anticipated funds t o  complete the goals 

of the interim remedial action. In this regard, the strategy presented in the schedule reflects 
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a concentrated effort on the completion of Safe Shutdown activities under Removal No. 12. 

Benefits from the- timely completion of the Safe Shutdown scope of work allows for: 

minimizing potential conflicts between this removal action and other 

decontamination and dismantlement activities; 

a placing all facilities in a condition which can be more clearly defined t o  

the remediation subcontractor; 

8 mor ty in modifying the sequence; and 

the o reduce future maintenance costs, thereby increasing 

funding availability for environmental restoration activities. 

Section 1 20(e)(2) of CERCLA requires that "substantial continuous physical onsite remedial 

action shall be commenced at each faci er than 15  months after completion of the 

investigation and study." t w o  removal actions, Removal of Waste 

Inventories (Removal No. 9.) and Safe S -Removal No. 12). that will be used from a 

lessons learned perspective in designing the remedial actions and four others (noting that all 

other removal actions were anticipated t o  be completed prior to  initiation of the OU3 interim 

The IROD id 

remedial action) that will be "coordinated and integrated with" remedial action activities. This 

language ties the removal actions, especially Safe Shutdow@f?iiFiii$tly ..... .... t o  the OU3 interim 

remedial action. By focusing available funding in the ear$$x:::j::ydars :.:.:.:.: .... on Safe Shutdown 
..... ......... .... 

.... .:...... 

activities, the overall remediation goals for the OU3 interim rgmedial .........._ action do not change, 
. ..... .......:... : .,., . . . . . . . . . 

rather the work is phased in a manner which best utilizes funding. Safe Shutdown is essential 

to  the implementation of the decontamination and dismantling of the structures; in fact, it 

represents the major component of the decontamination phase of the OU3 interim remedial 

action. Therefore, Safe Shutdown activities should be considered to  repre 

continuous physical onsite remedial action" under the OU3 interim rem 

dismantling of structures can resume. 
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4.3 OU3 Interim Remedial Action Milestone Dates 

ment of enforceable milestone dates follows an iterative process wherein certain 

n be established at the design phase, while others cannot be established until 

Even though the RD/RA planning 

documents for the OU3 interim remedial action are somewhat different than those traditionally 

seen, the establishment of milestones needs t o  still follow that same iterative process. 

Specifically, prior t o  design, milestones should be reflective of the submittal of design 

documents, and th e design, more definitive remediation start and completion dates 

can be establishe the PSR, therefore, the enforceable milestones which can be 

legitimately establi the submittal of the draft implementation plan for each of the 

complexes. Until the design have been completed, definitive project durations 

cannot be established. Without these durations, project start and completion dates are 

uncertain. Accordingly, Table 4-3 provides a listing of proposed enforceable milestones dates 

mplete and remediation is set t o  begin. 

reflective of the submittal of the draft implementation plan for each of the defined complexes. 

These dates are based on three main fac c t  durations are reflective of best estimates 

with the information currently available; construction project is completed, the next 

will start, thus providing for continuous on activities; and the submittal of the draft 

implementation plan is anticipated t o  correspond approximately t o  the 60% design review 

level of information, with the design/procurement period having been established based on the 

complexity and anticipated dollar. value of the project. When the individual implementation 

plans are submitted, they will then propose enforceable' nes for the start and 

completion of remediation activities for that particular project Notice t o  Proceed, draft 

submittal of the RA Report, etc.). 
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.TABLE 4-3 Proposed Enforceable Milestones for the OU3 Interim Remedial Action 

. . . . . . . . . . . Draft Implementation 

19 Sep 94 

11 octo0 
9 Mar 01 

1 Apr 0 2  

ThoriumlPlant 9 Complex 

Boiler Plantwater Plant Complex 

Tank Farm Complex 

Plant 1 Complex 

Maintenance Comple 

East Warehouse Co 

Plant 3 Complex 

Plant 2 Complex 

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

8 Oct 04 

13 Oct 04 

28 Jun 0 6  

2 9  Jun 0 7  

21 Sep07 

24 Jun 09 

Plant 8 Complex 2 4  Aug 11 

General Sump Complex 

Plant 5 Complex 

Plant 6 Complex 

Liquid Storage Complex 

Pilot Plant Complex 

Laboratory Complex 

Electrical Complex 

Sewage Treatment Plant Complex 

3 0  Jul 1 3  

16 Jun 14 

15  Aug 1 6  

2 9  Aug 18 

19 Mar 19 

4 Nov 20 

2 4  Sep 21 

2 6  Sep 22 

Administration Complex 23 Dec 22 
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5 . .  

5.0 Submittals of Updated Schedules 

f the OU3 RD/RA Work Plan states that an updated five-year schedule will be 

ually to  the regulatory agencies by the anniversary date of the submittal of the 

e annual submittal of a five-year schedule was based on the initial approach that 

the five-year schedule would be developed using projected budget estimates and that project 

milestones would, therefore, be negotiated annually. However, in order t o  provide USEPA and 

OEPA with milestones for the entire OU3 interim remedial action, the base schedule was not 

developed for on1 five'years. Therefore, the base schedule will be updated when 

necessary (rather ually) and submitted t o  the regulatory agencies for review and 

approval. 
.... . 

In addition to  the potential for changes in funding, other potential factors that may account 

for a schedule revision include revisions t o  the constraints or assumptions discussed in 

Section 4, changes in remediation priorities, lessons learned from previous or ongoing 

projects, and improved operation and proj 

. . . . . . . . 
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6.0 Schedule Implications 

edule, as presented in Figure 4-3, results in the elimination of currently available 

mixed waste (RCRA) storage in FY-99, covered (non-RCRA) storage in FY-00, 

Based on the results of the material balance 

analysis presented in Section A.6 of the Material Balance Model (Appendix A), it has been 

determined that there will be sufficient interim storage capacity at the FEMP for hazardous 

and mixed waste throughout the OU3 interim remedial action, and for LLW t o  be stored in 

covered storage f er FY-95. Also, the Material Balance Model shows sufficient 

covered storage ca r LLW, with the exception of a surplus of LLW material requiring 

covered storage for t several months of FY-95. Due to  on-going waste dispositioning 

efforts of these m 

d storage facilities in FY-02. 

ere is no longer that surplus. 

The material balance for the third category of storage, uncovered storage, shows sufficient 

capacity until the end of FY-02, but insufficient uncovered storage capacity from FY-03 

through FY-08, given the assumptions sp in this report. Several scenarios have been 

presented below that would enable the increase storage capacity should the need 

arise: 

0 store material in controlled piles; 

0 store material in containers placed on at-grade concrete slabs of 
dismantled facilities; 

0 increase speed of On-Property Disposal Facility 

0 decrease speed of remediatiodgeneration of 

0 increase shipment of material off-property. 
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APPENDIX A 

MATERIAL BALANCE MODEL . . . . . . . . . . . . . . 

uction 
. . .  . 

OU3 facilities will provide the primary location for temporary storage of most materials 

resulting from FEMP remedial activities over the course of the OU3 interim remedial action. 

It must be ascertained whether or not sufficient storage capacity will be available within OU3 

facilities through0 ject t o  accommodate generated materials prior t o  disposition. In 

consideration of tha the development of the base schedule, as discussed in Section 4.2 

of the PSR, must in associated analysis of storage capacity over time t o  determine 

if the base schedule should be modified or i f  other possible courses of action need to  be 

considered (e.g., construction of new interim storage facilities) to  allow for adequate storage 

space. The Material Balance Model presented in this appendix provides an analysis of existing 

storage capacity and the capacity needed aterials that may likely require interim storage' 

during the OU3 interim remedial action. proach used by the Material Balance Model 

includes an analysis of: 

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

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

c 

types of material, projected volume estimates, and the rate that 
material will be generated by the remediation of OU3 components and 
from other FEMP activities that could impact interim storage capacity 
(i.e., removal actions, remedial actions fo 
operation and maintenance activities) during t terim remedial 
action; 

anticipated disposition rates for materials dest 
Disposal Facility, off-property recyclingheuse, off-property disposal of 
low-level radioactive waste (LLW), off-property disposal of hazardous 
and mixed wastes, and nuclear product disposition: and 

availability of storage capacity according to  the type of storage facility 
allowed for materials throughout the OU3 interim remedial ac ' 

I 

The result from this analysis will identify either a surplus or deficiency of 

over time. That result will then be used in Section 6.0 of the PSR t o  evalu 

the base schedule on material management. 
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Because of the continuous generation of material from numerous on-going projects at the 

ition t o  the various storage and disposition activities, the data contained within 

lance Model is based on a point-in-time view of material management at the 

re, the Material Balance Model refers to  all material that was generated prior 

1 

2 

3 

4 

6 ing of FY-95 (i.e., October 1, 1994) as “existing material.” The Material Balance . 

Model projects the generation of material in FY-95 and beyond based on anticipated FEMP. 6 

project schedules. 7 

8 

9 To determine the i the base schedule on the FEMP’s capacity t o  store materials, the 

ce for material that enters and leaves a system is as follows: 

Material Balance M s a general mass balance equation. The general equation for 1 0  

determining the m a  1 1  

(In + Generation) - (Out + Consumption) = Accumulation 

12 

13 

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

This general mass balance can be modified@&,,follows .............. t o  apply to  material at the FEMP: 
. . . . . . .  . . . . . . .  ............ 

............... ................ ................. .................... ..... ........ ... -1 (0 ff-Property Receipts + Material Ge&wation) - (0 ff-Propert y Disposition 
+ On-Property Disposal) = Material in Interim Storage 

- 14 

This mass balance equation considers material f low in cubi alculated on a monthly 16 

basis. 16 

17 

urrent DOE anticipation 18 

19 

The first term in the equation, Off-Property Receipts, represe 

that the FEMP will not receive off-property materials for on-property storage or disposition. 

property sources equals 0 cubic feet per year and drops out of the mass balance equation. 

Therefore, in the mass balance equation, the volume of material to. be received from off- 20 

21 
....................... .............................................. ........................ ................ . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  .:.. ........... . . . . . .  . . . . . . .  . . . . .  .... ..... .... ..... .... 
. . . . . . . .  . . . . . . . .  

..... 

22 

The second term in the equation, Material Generation, represents the volum@@f material 23 
.:.:.:... ..... ........ 

generated a t  the FEMP that may have to  be temporarily stored on-property prior,.#$:.on- ............ or off- 24 

property disposition. The Material Generation term specifically does not include volume 

estimates for uncontaminated office trash and recyclable materials (e.g., soda cans, toner 

26 

26 

cartridges; etc.) because they are dispositioned off-property in a timely manner and, therefore, 27 
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do not require temporary storage in OU3 facilities. The Material Generation term represents 

terial burden, current and future, that may potentially require storage facilities 

al. Section A.2 of this appendix defines the sources, types, and quantities of 

rials and materials t o  be generated and provides the information required t o  

e Material Generation term of the mass balance equation. 

The third and fourth terms in the equation, Off-Property Disposition and On-Property Disposal, 

represent the volumes of those materials defined in Section A.2 that are anticipated t o  be 

either shipped off- for disposal or recycling, or buried in the On-Property Disposal 

Facility. The dispos aterials generated from the OUl,OU2, and OU4 remedial actions 

will follow the selec. anatives as defined in their respective Records of Decision (RODS). 

The disposition of materials generated from the OU5 remedial action is assumed t o  follow the 

preferred alternative as defined by the OU5 Proposed Plan (PP). Material generated from the 

OU3 interim remedial action and the OU3 final remedial action will be dispositioned according 

t o  the leading remedial alternative. Foll completion of the public comment period 

for the OU3 final remedial action PP, th erial Balance Model will be re-evaluated, if 

necessary, t o  determine if any changes t leading remedial alternative affect the base 

schedule. Similarly, the Material Balanc'e'Model can be adjusted t o  reflect the remedial action 

' schedules for the operable units as they are published. 

For off-property disposal of LLW and mixed waste, this model uses the current rate for off- 

property shipment of existing materials under Removal No. 9 ( I of Waste Inventories) 

t o  forecast the shipment rate that will occur throughout th ion of the OU3 interim 

remedial action. To estimate volumes for off-property dispo ecyclable material, the 

Material Balance Model uses the assumption that unrestricted use bulk metals, such as 

structural steel, will be recycled at the end of dismantlement activities per complex. 

The term On-Property Disposal relates t o  the On-Property Disposal Facility t 

in the OU2 Feasibility Study (FS) Report, which projects that the On-Property 

will begin receiving wastes for burial as early as August 1997 and provides t 

for rate of material burial. Section A.3 elaborates further on both on-property and offiproperty 

disposition and provides the necessary information required to  calculate both the Off-Property 

Disposition and On-Property Disposition terms of the mass balance equation. 
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By using the estimated values in the mass balance equation, the difference between material 

nd material disposition equals the amount of material that requires temporary 

point during the project. As discussed in Section A.4, storage is  categorized 

s: hazardous and mixed waste storage: non-RCRA covered storage (for sludges 

ory product residues): and uncovered storage (all other LLW or nuclear product). 

By comparing the need for these types of temporary storage (Section A.4) with the maximum 

on-property storage capacities (Section A.51, the resulting material balance determination will 

indicate whether or not there is a need t o  provide for additional temporary storage facilities 

during specific per 

A summary of the.! 

be factored into Section 6.0 of the PSR. 

the Material Balance Model is discussed in Section A.6 and will 
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A.2 Projected Material Streams and Volume Estimates 

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

ration has been determined by identifying the various types of material streams 
..... ..... 

that&quir&similar ..... storage and their respective volume estimates. Volume estimates were 

deriverfrom projected generation rates for each complex being remediated under the OU3 

interim remedial action, remedial actions of other operable units, removal actions, and other 

on-going projects at  the FEMP. 

..... ..... ..... ..... ..... . . . . ............ .:..:. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The material volu 

Bulking factors, whi 

will be applied in Se 

appendix. 

presented in the following subsections as unbulked volumes. 

sed to  quantify material volumes for estimating storage capacities, 

.. Bulked volumes will then be used through the remainder of this 

A.2.1 OU3 Interim Remedial Action Materials 

The decontamination and dismantlement components will result in the generation of 

many different types of material from ab /below-grade that require containerization, 

temporary storage, and disposition. rial Balance Model groups material into 

categories according t o  similar disposition and containerization requirements, as presented in 

Appendix A of the OU3 RD/RA Work Plan. The resulting seventeen OU3 RD/RA material 

categories are listed in Table A.2-1 along with their respe -grade and at-/below- 

grade unbulked volume estimates. Above-grade esti listed separately from 

at-/below-grade estimates since OU5 will generate at-/belo aterial at a rate (to be 

determined by the OU5 remedial action schedule) that will mporary storage but, 

rather, be dispositioned directly into the On-Property Disposal Facility. Since at- and below- 

grade materials will not require temporary storage, those volume estimates are not 

represented in the Material Balance Model but are accounted for in Table A.2-1 

only. It should be noted that the RD/RA material categories listed in Tab 

superseded by the material classification system developed for the OU3 RI/F 

is planned for USEPA/OEPA submittal in September 1995. 
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TABLE A.2-1 OU3 interim Remedial Action Material Volume Estimates 1 

At-lBelow- 2 
Grade Above-Grade 3 

Un bul ked Unbulked Volume 4 

Material Types Volume ( f t 3 ) ' 1 1  6 
..... ..... ..... ..... ..... .... ..... ..:..:. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

P 

Q 

R 

Non-Regulated/Non-Friable Asbestos-Containing 
Materials (ACM) (includes floor tile, fire brick, 
gasket material, and feeder cable) 

Construction Debris (includes general refuse, 
ceiling material, built-up roofing/substrate, doors, 

filters, and wood) 

aste (includes PPE and fiberglass 

wall panels and roof panels) 

Material, and Sludges 

Masonry, Concrete, Asphalt 

Acid Brick 

Specialty Metals (includ 
monel, stainless, and lead flashin 

Restricted Use Metals (i 
uploverhead doors, misc 
components, metal wall 
louvers, and insulated wire w i th . condu i t j  

Process Piping 

Non-Process Piping 

Ductwork 

Furnaces and Dissociators 

Unrestricted Use Metals (includes structural steel 
and decking) 

Regulated/Friable ACM (thermal system insulation) 

Decontamination Wash Waters 

Soils 

3,400 

27,400 

0 

0 

NIA ''I 

3,948,800 

20,300 

0 

200 

14,000 

42,800 

0 

7,100 

1,398,300 

189,600 

48,400 

NIA ''I 

545,400 

400 

100 

1,568,100 

3,800 

57,800 

3,200 

NIA 1 3 )  

49,500 

32,200 

NIA 14' 

0 

Total OU3 Interim Remedial Action Material Volume 

NIA = Not Applicable 

only. 
Category E (residues, hold-up material, and sludges) has not been estimated in this table but will be accounted for 
under the Removal No. 12  estimated volumes (discussed in Section A.2.3). 
Category M (furnaces and dissociators) estimates are included with Category I. 
Category Q (decontamination wash waters) are not included in the Material Balance Model because they are liquids 
intended for near-term processing (sludges resulting from treatment and filtration will be included in Category E). 
Category R (soils) quantities are considered to be part of O U 5  generation terms and will be handled as part of at- and 
below-grade remediation (discussed in Section A.2.2). Volumes of soil have not been quantified. 
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Prior to  the development of the OU3 RI/FS .Report, the OU3 RD/RA material segregation 

annot include segregation based on level and type of contaminant. However, it 

estimate the amount of hazardous and/or mixed waste that will be generated 

3 interim remedial action because of the potential impacts of the base schedule 

and disposition of hazardous and/or mixed wastes. Therefore, until the OU3 field 

characterization data can be assessed in the OU3 RI/FS Report, the Material Balance Model 

will use the assumption that t w o  percent of the total OU3 material volume will be hazardous 

and/or mixed waste. This assumption is considered t o  be conservative because the areas 

within OU3 that a red t o  have the highest levels of hazardous contaminants have 

been identified as H many of the HWMU closures will have been completed before 

dismantlement ac mence within the component. T w o  percent of the total OU3 

above-grade and at-/below-grade material volumes amount t o  approximately 78,100 and 

8 1,300 cubic feet (unbulked) of hazardous and/or mixed wastes, respectively. 

The generation rate for material from the aU.3 .-..... .. interim remedial action is dependent on the 

base schedule for the remediation of complgxgs. Utilizing the base schedule that is presented 
....... :.:.:. ...: .. . . . 

. . . . . . . . . . . . . . .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 
in F/gure 4-3 of the PSR and the materi.#l volume ...... ..... estimates for the OU3 components, the 

. . . . . . . ... 
. . . . . . . . . . ... . .... ..... . . ___..,.. . . . . . . . . . . . . . . . . 

anticipated material generation rate for each category of materials is presented in 

Figures A.2-1 through A.2-13. The anticipated total generation rate for OU3 interim remedial 

action materials is presented in Figure A.2-14, and the anticipated generation rate for the 

portion of the total OU3 material that is assumed to  be ha and/or mixed waste is 

presented in Figure A.2-15. Note that the ordinate scale of ph has been chosen t o  

best utilize the available graph space. 

Because the Miscellaneous Complex is expected to  be remediated over the course of the OU3 

interim action and does not have a distinct duration or schedule, materials generated from the 

remediation of this complex have not been included in the Material Balance Model. As shown 

in the volume estimates in Appendix B, Process Trailers (G-006) and No 

(G-007) combined comprise over 97.5% of the materials in the Miscellane 

is anticipated that these trailers will either be dispositioned in the On-Propert 

or be free-released; regardless, the trailers will likely be dispositioned directly and will not be 

placed into interim storage. Therefore, these materials are not expected to  influence the 

Material Balance Model. Also, the exclusion of these materials from the Material Balance 
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Annual Generation Rate 
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FIGURE A.2-1 Annual and Cumulative Generation of OU3 Interim Remedial Action Above- 
Grade Non-Regulated/Non-Friable ACM (Category A) 
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FIGURE A.2-2 Annual and Cumulative Generation of OU3 Interim Remedial Action Above- 
Grade Construction Debris (Category 6) 
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FIGURE A.2-8 Annual and Cumulative Generation of OU3 Interim Remedial Action Above- 
Grade Restricted Use Metals (Category I) 

._ . 



OU3 RD Prioritization and Sequencing Report A- 16.z March 7995 

Annual Generation Rate 

.... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... & 
... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... ... ..... .... ..... .... ..... ................. ............ ........ 

250 ........ 

s m  
Y 
n a 
5 150 

5 
v 

a 
100 V 

50 

0 
FY-95 FY-99 NU3 FYol FY-11 FY-I5 FY-19 FY-23 

N-97 FY-01 FY45 Nu9 FY-U FY-17 FY-2 1 FY-25 
Fisc;fl Year 

Cumulative Generation Rate 
4.0 

3.0 

3 
a n 
z 

g 2.0 

2 
E 

V 
1.0 

5 
a 
5 

v) 

0 

0.0 
FY- 

Fiscal Year 

FIGURE A.2-9 Annual and Cumulative Generation of OU3 Interim Remedial Action Above- 
Grade Process Piping (Category J) 
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Model accounts for the discrepancies between the above-grade volumes shown in Table A.2-1 1 

llowing interim action material generation figures, especially construction debris 

non-process piping (Category K), and regulated/friable ACM (Category P). 

own  in Figure A.2-1 represents the removal of 3,200 cubic feet of non-regulated, 

non-friable ACM (Category A )  from the above-grade portion of the Boiler Plant (10A) in FY-03. 

Also, the spike shown in FY-1 1 in Figure A.2-6 of 400 cubic feet of acid brick (Category G) 
is attributed t o  th rade dismantlement of the Ore Refinery Plant (2A), which is the 

only OU3 compon : a significant quantity of above-grade acid brick. 

A.2.2 Remedial aterials from Other Operable Units 

The selected remedies for other operable units, as discussed in Section 2 of the PSR, will 

result in the generation of additional materials that will require containerization, potential 

temporary storage, and disposition. The estimates for materials generated from the 

remediation of other operable units have btained from the August 1994 issue of the 

FEMP Waste Information Manual (a com operable unit-specific information available 

at that time). The following subsections provide a brief explanation of the types and 

quantities of unbulked materials that will be generated from each operable unit.. 

Operable Unit 1 

The selected remedy for OU1 identifies t w o  material ries that will require 

containerization, potential temporary storage, and dispositi roximately 6.39 million 

cubic feet of soil and 12.8 million cubic feet of sludge will b d from FY-95 to  FY-05 

during excavation of the waste pits, Burn Pit, and Clearwell. The anticipated generation rate 

for OU1 materials is shown in Figure A.2-16. 

’ ,he rab le  Unit 2 

The selected remedy for OU2 identifies approximately 2.65 million cubic 

3.52 million cubic feet of sludge (including flyash), and 3.2 million cubic feet 

be generated from FY-97 t o  FY-00 during excavation of the Flyash Piles, Lime Sludge Ponds, 

Solid Waste Landfill, and South Field. An  estimated 8,000 cubic feet of the total amount of 

2 

3 

4 

6 

6 

7 

8 

9 

I O  

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

soil (identified above) excavated from the South Field is assumed t o  be contaminated with 33 

: .  

00008Q 



OU3 RD Prioritization and Sequencing Report A-24 .T 

Annual Generation of OU1 Material 

March 1995 

- 

n 

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

I 
FY-95 FY-97 FY-99 FY41 FY-03 FYG 

FY-96 FY-98 FYM) FYQL FYa FY-06 
Fqcal Year 

Cumulative Generation of OU1 M 

20 L 

.... ..... .... ..... .... ..... .... FY-% FY-98 w40 N M  N M  ..... .... FY-06 ..... .... ..... ...... ....... .......... ........................ Fiscal Year 

FIGURE A.2-16 Annual and Cumulative Generation of OU 1 Remedial Action Materials 

0 0 0 0 8 ~  

. - -. . - . . . . . . .  ._ .--. . . 
\ 

. -. 



OU3 RD Prioritization 

lead, and will be 

- and Sequencing Report A-25 
=? 

March 1995 

handled as mixed waste. Since it is planned that OU2 waste will be 

the On-Property Disposal Facility upon generation, these materials will not 

storage. Therefore, these.volume estimates do not enter into the Material 

. .  

ODerable Unit 4 

The selected remedy for OU4 identifies four material categories that will require 

containerization, potential temporary storage, and disposition. Approximately 800,000 cubic 

feet of soil, 378.00 eet of sludge (including Bentogrout and dry waste), 73,000 cubic 

feet of concrete a llaneous steel, and 10,000 cubic feet of equipment will be 

generated from FY- 02 during remediation of the K-65 silos, Decant Sump System, 

and OU4 general area. The generation rates for OU4 materials are shown in Figure A.2-17. 

ODerable Unit 5 

The preferred remedial alternative for 0 s approximately 48.6 million cubic feet of 

soil and 1.6 million cubic feet of AWWT will be generated during remediation of the 

FEMP environmental media. An  estim 00 cubic feet of the total amount of soil 

identified above will be handled as mixed waste. Since it is planned that OU5 material will 

be dispositioned into the On-Property Disposal Facility upon generation, these soils and 

sludges will not require temporary 

into the Material Balance Model. 

A.2.3 Removal Action Materials 

storage. Therefore, these volume estimates do not enter 

. . . . . . . . . . . 

This section identifies the various material types, unbulked volume estimates, and timing for 

each removal action that is expected to  generate wastes after Fy-94. Seventeen removal 

actions have either been completed or are not expected t o  generate further material after 

FY-94 and are therefore not included in the Material Balance Model. Thos 

materials that were generated before FY-95 are accounted for as part of e 

the discussion on Removal No. 9 (Removal of Waste Inventories). The remov 

are not expected t o  generate waste after FY-94 are as follows: 
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Removal No. 2 (Waste Pit Runoff Control); 

.. .  .. Removal No. 4 (Silos 1 and 2); 

Removal No. 5 (Decant Sump Tank); 

Removal No. 6 (Waste Pit 6 Residues); 

Removal No. 7 (Plant 1 Pad Continuing Release); 

Removal No. 8 (Inactive Flyash Pile Control); 

Removal No. 10  (Active Flyash Pile Control); 

Removal No. 11 (Pit 5 Experimental Treatment Facility); 

1 4  (Contaminated Soils Adjacent t o  the Sewage Treatment 

5 (Scrap Metal Piles); 

Removal No. 18 (Control Exposed Material in Pit 5); 

Removal No. 21 (Expedited Silo 3); 

Removal No. 2 2  (Waste Pit Area Containment Improvement); 

Removal No. 23 (Inactive FI 

Removal No. 24 (Pilot Plan 

Removal No. 25 (Nitric A ar and Area); and 

Removal No. 27 (Management of Contaminated Structures at  the FEMP). 

As  a result of previous FEMP operations (operations and maintenance, removal actions, 

construction projects), various types of ' contaminated ebris were generated, 

managed, treated, and stored. Because of limited disposal d uncertainty regarding 

the required final disposition of these waste materials, soil had been accumulated 

and was being stored at the FEMP in open piles, whic oncerns over potential 

contaminant releases to  the environment. Removal No. 17  (Improved Storage of Soil and 

Debris) was established to  provide the management framework and implementation strategy 

for the improved storage of existing and to-be-generated soils and debris. Because this 

removal action is intended t o  provide the management strategy for exi 

generated materials from other removal actions, remedial actions, and 0th 

Removal No. 17 is not considered t o  generate materials; any materials that a 

Removal No. 17 have been included in other volume generation rates in this appendix. 

. .  

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 



OU3 RD Prioritization and Sequencing Report A - 2 8 ' ~  March 1995 

The removal actions that are expected t o  generate material beginning in FY-95 are discussed 

predominant period for material generation for these removal actions will be in 

t is expected that material generation for each of these removal actions, except 

1 2  and 30, will take place during that period. The associated unbulked volumes 

ve been included in the Material Balance Model. Although Removal No. 16 

(Collect Uncontrolled Production Areas Stormwater Runoff) and Removal No. 29 (Stabilization 

of Paddy's Run Bank near the Active Flyash Pile) were not completed in FY-94, they are not 

expected to  generate a significant quantity of material and have therefore not been included 

in the Material Bala del. 

This time-critical removal action was initiated to  pump contaminated perched water from 

piezometers and extraction wells underneath the Ore Refinery Plant (2A), the Metals 

Fabrication Plant (6A), the Metals Recovery Plant (8A), and the Special Products Plant (9A). 

These perched waters have been foun elevated concentrations of uranium and 

several volatile organic compounds s)  (i.e., trichloroethene, dichloroethane, 

dichloroethylene, trichloroethane, and t thene). After pumping, the perched water 

is transferred t o  the Plant 8 VOC Treatment System for removal of the VOCs. The water is 

then treated for uranium removal in the Plant 8 wastewater treatment system. 

The VOC and uranium treatment will generate a limited amou.nt, . . . . . . .,..of...sl..u . . . . . . . . . . : _..... dge (approximately 1 0 
..... ...:. . . . . . . . . . . . . . . . . . ..... ..... .... ..... ..... 

cubic feet) before the AWWT is completed during FY-95. As$$oon,,as .: ...... :.. the AWWT becomes ..... :..,. ........... ...:.. ..:. ... ::... !..... - ....... .: ..... ... 
operational, the perched water will be processed through the$AWWT. ..... ..... .... It is anticipated that 

the sludges resulting from the AWWT treatment of perched vda%krs will be dispositioned into 

the On-Property Disposal Facility by OU5 as they are generated. The liquids are not 

considered in the Material Balance Model for the evaluation of storage needs since they are 

processed immediately. 

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

Removal No. 3 - South Groundwater Contamination Plume 

The Great Miami Aquifer contains a uranium-contaminated plume within areas south of the 

FEMP. Removal No. 3 involves treatment of waters pumped from the contaminated plume. 

This action will result in the generation of approximately 70 cubic feet of sludge during FY-95 

until the south plume groundwater is processed by the AWWT. The generation of sludges 
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resulting from the AWWT treatment of the south plume groundwater is included in the OU5 

ration estimates discussed in Section A.2.2. The liquids are not considered in 

alance Model for the evaluation of storage needs since they are processed 

I 

Removal No. 9 - Removal of Waste Inventories 

The FEMP has initiated a large-scale, off-property waste shipment program involving the 

transfer of inventoried and newly generated LLW t o  NTS, and hazardous and mixed waste t o  

the Envirocare of U , site in Clive, Utah. Although this removal action will continue as 

an activity t o  rem ste inventories after FY-95, the volumes of materials currently 

stockpiled (i.e., as, .ginning of FY-95) for disposition under this removal action have 

been identified as existing wastes that contribute t o  the baseline of existing materials in the 

material generation summary at the end of this section. 

A t  of the end of FY-94, the FEMP site was.$oring ...... approximately 99,000 waste containers 

of various sizes, The waste in these contaiie&jncludes legacy waste (i.e., wastes generated 
....... ........ ...... ...... 

.:.: ........ ............ .................. ..................... .................. ............ 

prior t o  commencing remedial activities),.,iimate'@als ...... ...... ..... generated from removal actions, and any 
....... . .. ............... ........ ............... ........ ..:.:.:.. 

other waste needing on-property storage. Using the Residue and All Materials Inventory 

Database, the stored wastes were sorted into three categories: LtW; inventory and product 

residues (i.e., nuclear material considered as having market value); and hazardous and mixed 

waste. ............................................ ...................... ................... . . . . . . . . . .  .... ... ..... .... ..... ..... ..... .... ... . . .  .... .... ..... .... ..... ... ..... .... . . . . . . .  .... . . . . . . . .  ................ ................ ................ ................ 
First, the database was queried t o  list all the hazardous/mixed wgste'heing ..... ..... .... stored on-property. 

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

This data was then added t o  calculate the total volume of existing containerized 

hazardous/mixed waste, which was approximately 98,500 cubic feet. Next, the database 

was run t o  list all the non-hazardous waste being stored on-property. This data was then 

sorted by the material description code listed in the FEMP Lot Marking and Color Coding 

System. A material description code number between 001 and 199 is co 

Also, any material with a code number above 200 that contained thorium 

LLW. Examples of LLW include: non-recoverable trash; contaminated soil, 

ceramics; magnesium fluoride; dust collector residues; filter cake (non-oily and non-halide); 

thorium residues; thorium fluoride; thorium hydroxide (dry); and uranium residues. The total 

volume of the LLW was approximately 861,500 cubic feet. 
. Y  - 
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Removal No. 12 - Safe Shutdown 

the FEMP initiated the Safe Shutdown program t o  provide planning, engineering, 

control for the proper disposition of uranium products and in-process residue 

ess supplies, chemicals, and associated process equipment. The program also 

t o  ensure the proper characterization, emptying, and de-energizing of the majority 

of existing, previously operated, production-related equipment. 

One of the major objectives of the Safe Shutdown program involves the removal of materials 

from previously o roduction-related equipment in order t o  alleviate the potential for 

a nuclear criticalit t and t o  mitigate risks t o  human health and the environment by 

decreasing the qu After 

confirmation of characterization, these materials will be transferred t o  appropriate containers 

and either stored at approved locations awaiting final disposition under the OU3 final remedial 

action ROD or dispositioned in accordance with the requirements of Removal No. 9. The 

estimated quantities of hold-up materia contained within process equipment) that 

will be removed during Safe Shutdown fr 95 through FY-99 are identified for each of 

the complexes that have a major proce 

hold-up materials below the hazard category 3 level. 

ty  and are identified in Table A.2-2. 

Other material accounted for under this removal action includes inventory and product 

residues that potentially have market value. As  described above in Removal No. 9, the 

Residue and All Materials Inventory Database, and the FEM king and Color Coding 

System were used t o  sort the approximately 99,000 wast hers  being stored on- 

property into three categories: LLW; inventory and product (i.e., nuclear material 

considered as having market value); and hazardous and mi 

A material description code number of 200 or greater, excluding materials containing thorium, 

generally corresponds t o  a nuclear material of recorded value; however, there are material 

types below 200 that are still considered "nuclear material" because they 

uranium assay and U-235 content t o  be considered potentially recoverab 

economic discard limit. As a result, materials having a code below 200 were r . . . . . . . . . . . . 

model and those that met the criteria for being marketable were included in the estimate for 

nuclear product. Uranium ingots and derbies, UO, (orange oxide) reactor recycle tails, UF, 
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(green salt), and mark 31  castings are all examples of this nuclear material. The total volume 

ntially marketable nuclear material is about 274,300 cubic feet. 

-2 Hold-Up Material Volume Estimates (after FY-94) 

Solid Hold-Up Quantities 

Complex (in pounds) (in cubic feet) 

Plant 1 Complex 

Plant 2 Complex a 

Plant 4 Complex 

Plant 5 Complex 

Plant 6 Complex 

Plant 8 Complex 

Pilot Plant Complex 

Thorium/Plant 9 Complex 

18,400 

1 5,700 

6,000 

127,000 

146,500 

12,600 

3,500 

4,100 

160 

130 

50 

1,060 

1,230 

100 

30 

40 
.... .......... ... ... ...... .... ....... ............ ........ ... ........... ........ .......... 

Total Hold-Up Material Generation 333,800 2,800 

Assum Dti ons: 
Assumes that all material is packaged in 55-gallon drums and that all solid material will be weight 
restricted t o  the Department of Jransportation-regulated limit of 882 pounds per 55-gallon drum. 
Hold-up material will be placed in covered storage. 
Hold-up material is assumed t o  not meet the WAC of the On-Propeity ..... .... Oiswsal Facility and will therefore 

..... .... ..... ..... .... ..... .... ..... .... be dispositioned at  NTS. ..... .... .... ... . . . . . . . .  ................ ................ ................ ................ . . . . . . .  ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... 

Removal No. 1 3  - Plant 1 Ore Silos 

The Plant 1 Ore Silos were used in sampling and blending uranium ores. The ore silos 

included the t w o  groups of silos south of Plant 1, consisting of eight.glazed tile si1oS.to the 

west and six reinforced concrete silos t o  the east. Chipping and cracking of 

to  weathering was first observed on the eight tile silos in the 1970s. 

structures exhibited signs of extensive corrosion, with rust evident throu 

the questionable integrity of the silos and their supporting structures, a s 
was performed in late 1990 and early 1991, and it was recommended that the entire facility 

be demolished. 

producing waste materials. 

The demolition of the Plant 1 Ore Silos began in October 1992, thus 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

16 

16 

17 

18 
19 

20 

21 

22 
23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

36 



OU3 RD Prioritization and Sequencing Report A - 3 2 ' ~  March 1995 

During FY-95. in which Removal No. 13 is expected t o  be completed, 700 cubic feet of non- 

friable ACM, 10 cubic feet of construction debris, 3,100 cubic feet of masonry, 

alt, and 10,000 cubic feet of restricted use metal is anticipated t o  be 

Removal No. 19 - Plant 7 Dismantlinq 

Plant 7 was formerly used from 1954 to  1956 for the reduction of uranium hexafluoride t o  

uranium tetrafluoride and used as a warehouse thereafter. The Plant 7 structure has been 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__.. . . . . ...:::... 

dismantled t o  its cdhcrege foundation, but all of the waste materials associated with the ... .... 

dismantlement had been dispositioned by the end of FY-94. 

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

During FY-95, the material expected t o  be dispositioned as a result of this removal action will 

consist of approximately 7,680 cubic feet of construction debris; 8 cubic feet of residues, 

hold-up material, and sludges; 2,820 cubic feet of concrete; 7,680 cubic feet of restricted use 

ubic feet of ductwork; 79,360 cubic feet 

of unrestricted use metal; and 2,560 cub of regulated ACM. 

Stabilization and disposition of approximately 200,000 gallons of uranyl nitrate hexahydrate 

(UNH) solution was initiated as an emergency removal action in September 1991, due t o  small 

UNH piping leaks discovered on September 17, 1991 that p imminent threat t o  the 

environment. The stabilization process will neutralize an estim 0,000 gallons of uranyl 

nitrate hexahydrate solution. This removal action is expecte cur from January 1995 

through September 1995 and will generate an estimated 26,700 cubic feet of filter cake. 

Removal No. 26 - Asbestos Removals (Asbestos Proaraml 

Asbestos removal program activities were identified as a Phase 111 removal action t o  document 

the ongoing asbestos abatement at the FEMP. The primary objective of the o 

abatement program is t o  mitigate the potential risk t o  FEMP employees and 

from asbestos at  the FEMP. 

The material associated with this removal action has been accounted for in the estimates for 

the O U 3  interim remedial action (Table A.2-1) under Category P (regulated, friable ACM) and 
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Category D (transite). Although some maintenance-related asbestos removal activities will 

d under this removal action, the majority of asbestos removal will be performed 

3 interim remedial action as one of the remedial tasks prior t o  dismantlement, 

in Section 3.3.4 of the OU3 RDlRA Work Plan. 
. .  . 

Removal No. 28 - Contamination of the Fire Trainina Facility 

Portions of the Fire Training Facility were determined t o  be a HWMU under the requirements 

of RCRA. Elevated levels of hazardous contaminants are present at or near the surface of 

soils in the facility. e of the potential for the contaminants t o  migrate, there is a threat 

of a release a t  t e Training Facility. The removal action includes removal, 

decontamination, .E and disposal or storage of all structures, tanks, equipment, and 

contaminated soil. 

Material expected t o  be generated during FY-95 as a result of this removal action consists of 

approximately 3,640 cubic feet of concret asphalt, 10 cubic feet of restricted use metal, 

and 1,500 cubic feet of soils. 

The South Field and Inactive Flyash Pile are located southwest of the former production area. 

These units were used as disposal areas for non-process wastes including Boiler Plant ash and 

construction debris. Much of the material is contaminat low concentrations of 

uranium, and has created a run-off problem which is t o  be a d through this removal 

action. 

It is anticipated that approximately 24,300 cubic feet of low-level radioactive soil and 

sediment will be generated in April and May, 1995. A small quantity of miscellaneous 

construction debris will be generated but is being considered a negligible amount for the 

Material Balance Model. This material, however, is proposed in a draft wor 

be stored in an OU5 controlled soil storage pile located south of the Storm 

Basin and, as a result, will not require the use of OU3 storage facilities. This . . . . . . . . . . . . 

will be accounted for as being generated by Removal No. 30-in this section but will be 

accounted for under OU5 for material accumulation (Section A.4). 
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Total Removal Action Material Generation 1 

ation summarized in Table A.2-3 identifies the unbulked volume estimates for 

materials that are anticipated to  be generated beginning FY-95. Figure A.2-18 

2 

3 

4 

6 

TABLE A.2-3 Removal Action Volume Estimates (after Fy-94) 6 

otal anticipated material generation curve for the FEMP removal actions. 

Removal OU3 RD/RA U n bul ked 
7 

8 

1 '  

3 

9 

12 

13 

19 

20 

26 

28 

30 

Action # Remo. 9 

Contami Residues, Sludges 10 11 

South Groundwater E Residues, Sludaes 70 12 

10 

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

Contamination Plume 

Removal of Waste 
Inventories 

Safe Shutdown 

Plant 1 Ore Silos 

Plant 7 Dismantling 

Stabilization of UNH 
Inventories 

Asbestos Removals 

Contamination of the 
Fire Training Facility 

South Field Seepage 
Control 

I 

B 
E 
F 
I 
J 
L 
N 
P 

E 

P 
D 

F 
I 
R 

R 

LLW 
Hazardous and Mixed 

Nuclear Product 
Hold-up/Sludges 

861,500 
98,500 

274,300 
2,800' 

Non-Regulated ACM 700 
Construction Debris 10 
Concrete, Masonry, Asphalt 3,100 
Restricted Use Metals 10,000 

Construction Debris 
Residues, Sludges 
Concrete, Masonry, Asphalt 
Restricted Us.e..Metals 

7,680 
10 

2,820 
7,680 

8,960 
79,360 

2,560 

5,120 ' 

Residues, Sludges 26,740 

Regulated ACM 
Transite 

+ +  
+ +  

Concrete, Masonry, Asphal 3,640 
Restricted Use Metals 10 
Soil 1,500 

Soil 
.... .... ..... .... , :.:.:.:.: ..... ..ii.i.i.. ..... 24,300 ....... ........ ........................ 

13 

14 

16 

16 

17 

18 

19 

20 

Total Removal Action Material Generation 1,421,370 21 

22 

23 

24 

* 
* *  

Volume estimates for hold-up materialkludges are estimated by complex in Table A.2-2. 
Volume estimates for Removal No.26 are included with OU3 material volume estimates in Section A.2.1. 
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Annual Generation of Removal Action Material 
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FIGURE A.2-18 Annual and Cumulative Generation of Materials from FEMP Removal 
Actions . .  
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A.2.4 Other Materials 

als that are generated from daily operations and maintenance activities a t  the 

FEMP that ..:: ,&ay .... require interim storage have been separated into four different categories: .... ...... . ........ ..... .... :.:.:.:.: . ..:.:.:.:.:.. 
:: ........._.... ..... ......:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Contaminated Trash; 

Process Area Scrap Wood/Metal (including crushed drums); 

Plant 8 Operations (including Sewage Treatment Plant sludge); and 
. . . . . . . . . . . . . . . 

Retention Basin Sludge. 

s these categories and provides anticipated volume estimates for 

each of these four waste streams. 

Contaminated Trash 

Radiologically contaminated trash gener radiologically controlled areas of the FEMP 

is collected, compacted, and shipped t o  r disposal. The trash generally consists of 

paper products, plastics, non-asbestos cardboard, and PPE. Compacted bales of 

trash are placed into end-loading containers (commonly referred t o  as an IS0  container or 

Sea/Land) for disposal a t  NTS. One end-loading container has a volume capacity of 

1,025 cubic feet. It is estimated that 29 end-loading containers, or 29,750 cubic feet, of 

contaminated trash will be generated each year. This estima d on current generation 

rates which incorporate implementation of waste minimizatio . However, it should be 

noted that this estimate is conservative since later years in diation schedule show 

that many facilities will have been removed along with some erations that generate 

this type of waste. A gradual decrease in the generation of contaminated trash is expected 

but precise estimates have not been made. 

.. .... 

A waste minimization effort is underway t o  reduce the amount of con 

generated. This effort includes collecting trash from areas where administrat 

been established (e.g., offices, break rooms, rest rooms, etc.) and perf 

radiological frisks on a representative population (currently ten percent) of the bulked trash. 

If contamination is not detected, then the trash is dispositioned in a local sanitary landfill. If 

contamination is detected, then the trash is dispositioned as contaminated trash. 
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Process Area Scrao Wood/Metal 

duction Area contains radiologically contaminated scrap wood and metal that 

kpiled during FEMP operations. Scrap wood includes old pallets, odd sized 

er requiring special packaging, and any stockpiled wood products. Scrap metal 

crushed drums, large pieces of metal, scrap vehicles, .and any stockpiled metal 

materials. These materials are placed into end-loading containers for disposal at NTS. It is 

estimated that approximately 33 Sea/Lands, or 33,750 cubic feet of process area scrap wood 

and metal will be s t o  NTS each year through FY-06. As with the contaminated trash 

category, the gen f process area scrap wood/metal will decrease as facilities are 

removed from OU wever, since a precise estimate is not available for out-year 

generation, the c pneration rate of 33,750 cubic feet has been conservatively 

extrapolated over the duration of the OU3 interim remedial action. 

Plant 8 Ooerations 

Plant 8 serves as the current wastewat system for the FEMP site. Process water, 

perched water, rain water collected fr ocess area, and sludge from the Sewage 

Treatment Plant are all currently treated . The wastewater is collected in the general 

sump, 'sampled, and then sent to  Pla tment. The Plant 8 treatment operation 

consists of a filtration system which filters the wastewater, producing filtrate and filtration 

residue waste (filter cake). After the wastewater is treated, it is then sampled again t o  ensure 

that the uranium concentration of the filtrate meets FEMP d levels. The filter cake 

produced from this treatment is shipped t o  NTS. Based on ta, it is estimated that 

about 61 5 drum equivalents (4,600 cubic feet) of this waste nerated each year until 

the AWWT is operational (1 9951, whereupon Plant 8 will co t o  be used for processing 

sump discharges until Plant 8 operation cease in 1999. 

Storm Water Retention Basin Sludae 

The Storm Water Retention Basins collect the storm water run-off from the 

run-off water contains solids which over time settle t o  the bottom of basins. 

dredged every four years t o  remove silt build-up. The dredging is perfor 

summer and takes about t w o  months t o  complete. The resulting sludge must be treated and 

de-watered in Plant 8 or AWWT before i ts disposal a t  NTS. It is estimated that about 

. . . . . . . . . . . . . . . . . 
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Summarv of Other Materials Generation 

summarizes the annual generation of materials resulting from operation and 

ctivities. The total anticipated generation rate for these materials is shown in 

TABLE A.2-4 Annual Volume Estimates of Operation and Maintenance Materials 

OU3 RD/RA Unbulked 

Contaminated Tras. paper products, plastics, PPE, non- 29,750 
asbestos insulation, cardboard 

Scrap Wood and Scrap 
Metal 

B construction debris, crushed 33,750 
drums, old pallets 

Plant 8 Operations E filter cake from process water, 4,600 
.perched water, rain water, Sewage 

tment Plant sludge 

Storm Water Retention Basin E 12,600 “I 

Sludge 

Annual Generation of Other Materials 80,700 

(1 1 The sludge from the Storm Water Retention Basins is generated every four years rather than annually. 

A12.5 Material Generation Summary 

By combining the material generation curves from the OU3 interim remedial action 

(Figure A.2-14), the OU1 .remedial action (Figure A.2-161, the OU4 remedial action 

(Figure A.2-17), Removal Actions (Figure A.2-18), and Other FEMP Materials (Figure A.2-19) 

into one figure, Figure A.2-20 is a summary figure showing anticipated annua 

generation for all FEMP materials. Figure A.2-20 will be used in the Materia 

discussed in Section A.6. 
. . . . . . . . . . . . 
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Annual Generation of Other Material 

March 1995 

... .... ....... 
..... :::m.>:.:.:.: ................. 
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Cumulative Generation of Other 
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’ ... ... ..... .... ..... .... ..... ..... ...... ....... 
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Fiscal Year 

FIGURE A.2-19 Annual and Cumulative Generation of Other FEMP Materials 
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Annual Generation of All Material 

March 1995 

FY-95 FY-97 N-99 FY-01 N - 0 3  FY-05 FYM FY-09 FY-11 FY-13 FY- 15 
FY-IO FY-12 FY-14 FY-% FY-98 FY-00 FY-M FY-OQ FY-06 FY-08 

Fiscal Year 

.... 

FY-95 FY-97 w-99 FY4l N43 M 4 5  FYM FYm FY-1 I *ij ..... .... 3 FY-IS ..... 
w-12 3 ~ y - 1 4  ..... .... ..... ...... ....... .......... ............ 

FY-98 FYa FYM FYW mu6 FY48 FY-10 FY-% 
............ Fiscal Year 

FIGURE A.2-20 Annual and Cumulative Generation of FEMP Materials 
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A.3 Material Disposition Schedules 

evelopment of the OU3 RI/FS Report.involves the evaluation of alternatives for 

final&eatrnght and/or disposition o f  the OU3 materials. In order t o  complete a mass balance, 

preliminary assumptions on routes of disposition must be made; however, projections made 

in the PSR and the Material Balance Model may be altered during the development of the 

OU3 RI/FS Report. These changes will be reflected in any future revisions'of the base 

schedule and/or the Material Balance Model. 

. ..;:;;F ..... .... ..... .... ..... .... ..:.:.:.:.:.. . , __.,. :.::<y. . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . 

The overall remedia he FEMP is expected t o  generate approximately 26.8 million cubic 

feet of unbulked w.&e @rials requiring disposition (excluding OU2 and OU5 materials). 

This section discusses the different types of material disposition expected over the duration 

of the OU3 interim remedial action. Disposal of materials in an On-Property Disposal Facility, 

recycling certain materials, shipping LLW off-property, and shipping hazardous and mixed 

wastes off-property are all .possible ty ial disposition discussed in this section. 

Figure A.3-1 is a conceptual diagram s pated disposal routes for the volumes of 

generated and to-be-generated mate in Section A.2 after all construction, 

assuming the leading remedial alternative for OU3 is selected. Figure A.3-1 does not reflect 

the possibility that a percentage of each OU3 RD/RA material category may not meet the 

WAC for the On-Property Disposal Facility. Any material th not  meet the WAC will 

either be treated or dispositioned off-property in accordance w OD that applies to  that 

material. 

As mentioned in Section A.2, the material volumes presented up t o  this point in the 

discussions are estimated as unbulked. Bulking factors must be applied to'materials once total 

volume estimates are known in order t o  eventually identify capacities required for temporary 

storage (Section A.5). Bulking factors for each of the RDlRA material categ isted in 

Table A.3-1. 

The bulking factors listed in Table A.3-1 were determined based on several considerations that 

were researched during the development of the OU3 PP/EA and further refined during the 

current development of the OU3 RI/FS Report. These bulking factors are still being evaluated 
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MATERUIL GENERATION CATEGORIES . 

FIGURE A.3-1 Conceptual Diagram of Material Disposition Routes After Construction Of 

the On-Property Disposal Facility 

000039 



OU3 RD Prioritization and Sequencing Report A 4 3  

TABLE A.3-1 Material Bulking Factors 

Bulking 

Non-Regulated/Non-Friable Asbestos-Containing Materials (ACM) 
(includes floor tile, fire brick, gasket material, and feeder cable) 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

P 

0 
R 

Construction Debris (includes general refuse, ceiling material, 
built-up roofing/substrate, doors, windows, HEPA filters, and 
wood) 

Compacti.ble Waste (includes PPE and fiberglass insulation) 

des wall panels and roof panels) 

-Up Material, and Sludges 

Acid Brick 

Specialty Metals (includes nickel, copper., inconel, monel, 
stainless, and lead flashing) 

Restricted Use Metals (inc 
doors, miscellaneous elect 
metal roof panels, louvers, a 

Process Piping 

Non-Process Piping 

Ductwork 

nt, roll-up/overhead. 
nts, metal wall panels, 

ted wire with conduit) 

Furnaces and Dissociators 

Unrestricted Use Metals (includes structural steel and decking) 

Regulated/Friable ACM (thermal system insulation) 

Decontamination Wash Waters 

Soils 

2.00 

2 .oo 

1.20 

1.20 

1 .oo 
1.30 

1.30 

2 .oo 

3.47 

2.00 

2.00 

2.00 

N/A"' 

23.7 

4.00 

N/A'" 

1 .oo 

(1) Bulking factors for furnaces and dissociators are not applicable since these materials will be removed and dispositioned as one piece. 
(2) Bulking factor not applicable since water/liquids will not be,containerized for temporary storage. 

. . . . . . . . . . . . . . . . . . . . . . . 
for the OU3 RI/FS Report and may be subject t o  change; however, they ar 

as being the most current values. The primary considerations included in de 

factors are data from material containerization during Removal No. 19 (Plant 7 

ongoing waste management a t  the FEMP, and data from construction industry standards for 

materials without current bulking data. Unbulked material is loosely defined as material in its 

smallest reducible form without continuous physical manipulation (e.g., pressurization) t o  
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maintain a reduced size. A n  example of material in its smallest reducible f rm w 

March 1995 

uld be steel 

that has been melted and hardened into the shape of the container. It is emphasized here that 

' Is go into the On-Property Disposal Facility, voids are almost totally eliminated 

action. For that reason, materials identified for disposal into the On-Property 

. . . . . . . . . . 

lity in Section A.3.1 continue to  be listed as unbulked. 

A.3.1 On-Property Disposal Facility 

Currently, the OU d Plan includes construction of an On-Property Disposal Facility 

for permanent disp f remediation materials. Leading remedial alternatives for OU3 and 

OU5 plan t o  utilize anded version of the OU2 proposal. The On-Property Disposal 

Facility is anticip e a total capacity of approximately 2.5 million cubic yards of 

material when completed. Five modules would be constructed, each having a capacity of 

500,000 cubic yards. Beginning in early 1997, one module would be constructed every four 

years. Therefore, a total of 125,000 cub ds of remediation material is assumed t o  be 

dispositioned in the On-Property Disposal 
:.:: _._. ..... .... . ........................... ... . . . . . ... . . . .......... ..... 

.... ..... ..... ..... ..... i... 

The first material is anticipated t o  be d&osit&bd in the On-Property Disposal Facility by 

August 1997 and will primarily consist of OU2 and OU5 materials. It is assumed that the On- 

Property Disposal Facility can begin accepting other materials (e.g., OU3 interim remedial 

action material, OU1 and OU4 remedial action materials, etc.) by August 1998. Figure A.3-2 

shows the rate of material disposal in the On-Property Di ctlity and the rate for 

material generation over the course of the OU3 interim reme ion, excluding OU2 and 

OU5 materials, as discussed in Section A.2.2. The figur s the accumulation of 

generated material prior t o  August 1998. Once the On-Prop sal Facility is available 

for this material, the accumulated material can be dispositioned in approximately t w o  months. 

After that point, material is anticipated t o  be buried in the On-Property Disposal Facility as it 

is generated, with minimal lag time, thus removing the need for significant te  

demands. The reason for a difference between material generation and disp 

from FY-95 through FY-98 is due to  the expectation that the first module of 

Disposal Facility will become available for use by OU3 approximately t w o  ye 

generation of a significant volume of material, thus creating a lag period for which interim 

storage may be necessary. Should the On-Property Disposal Facility be opened earlier and 
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Annual Generation of Material for Cell 
8 0 0 1  

FY-95 FY-97 FY-99 FY-01 FYM FY-05 FY-07 FY-09 FY-11 FY-13 FY-15 
FY-96 FY-98 FYM) FYM FY-04 FY-06 FY-08 FY-10 FY-12 FY-14 

Fiscal Year 

Fiscal Year . . . . . . . . . 

FIGURE A.3-2 Annual and Cumulative Generation and Shipment of Material to be 
Disposed in the On-Property Disposal Facility 
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built at a faster rate, the difference between the t w o  rates could be reduced, thus alleviating 

the need for storage of significant quantities of material. 

Recycling is the process of reusing material for a functional purpose. There are t w o  types of 

recycling at the FEMP, radiologically uncontrolled and radiologically controlled. Uncontrolled 

recycling includes unrestricted use metals, which may be economically decontaminated t o  a 

releasable level if all: * Ily contaminated surfaces are accessible for direct contamination 

survey. In general, icted use metal has a low surface area-to-mass ratio. Examples 

of reusable metal a ral steel, tanks, and decking. Currently, uncontrolled recycling 

is performed on a e basis, determined by the overall economics of whether or not 

P 

it is more cost effective to  decontaminate or otherwise treat materials for potential recycling. 

Also, estimates for recycling are determined on a project-specific basis due t o  the contracting 

of recycling facilities for specific material. Therefore, it is impossible at  this time t o  determine 

if, when, or how much unrestricted ill be recycled. However, as stated in 

Section A . l ,  it will be assumed that.all u ted use bulk metals such as structural steel 

will be .recycled. 

Controlled recycling consists of restricted use metals which cannot be economically 

decontaminated or surveye.d t o  verify whether release limits have been met. In general, 

restricted use metal is light gauge with a high surface-area-t atio or has inaccessible 

areas where contamination may be present but is difficult ve. Examples include 

metals such as ductwork, cabinets, machinery, and odd rms. As a materials 

management practice, some restricted use scrap metal ma some unrestricted use 

metal i f  it is determined that the restricted end use is more cost effective. In general, refuse 

metal is radiologically contaminated - and does not exhibit recoverable metal characteristics. 

Therefore, refuse metal is also considered restricted use scrap metal. Rest 

can be utilized by other DOE facilities and potentially other facilities licensed t 

materials. Since the current demand for this metal is very low among gove 

little, if any, controlled recycling of restricted use metals is likely to  occur. 

Report, which is currently being developed, may include controlled recycling as a final material 

disposition option. 
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A.3.3 Off -Property Disposition of Low-Level Waste 

. . . . . . . . . . . . . 
e FEMP has the capacity. t o  ship approximately 79,000 drum equivalents' 

ic feet) of LLW off-property t o  NTS each year. This disposition rate is assumed 

ined over the course of the OU3 interim remedial action. DOE-FN is pursuing 

waste minimization efforts and are exploring other disposal options, thereby minimizing 

shipments t o  NTS, as well as other locations. The OU3 RI/FS Report will evaluate waste 

minimization efforts such as recycling, decontamination for free-release of material, volume 

reduction through and other technologies. Figure A.3-3 compares the rates of LLW 

generation t o  the ra W material being shipped off-property over the course of the OU3 

interim remedial a though Figure A.3-3 shows that the generation rate for LLW 

material is less than'the rate"for NTS disposal until FY-98, the initial backlog of existing LLW 

awaiting shipment t o  NTS necessitates temporary storage. From FY-98 and thereafter, NTS 

shipments meet the demand for disposal and therefore interim storage is not needed. 

A.3.4 Hazardous and Mixed Waste Disp 

As described in Section A.3.1, the cons .an On-Property Disposal Facility will allow 

many waste materials t o  be'disposed of on-property. Therefore, hazardous and mixed wastes 

which meet the on-property WAC could potentially be dispositioned in the On-Property 

Disposal Facility starting in August 1998. In FY-95, approximately 8,000 drum equivalents 

(59,000 cubic feet) of hazardous and mixed waste will eithe ed t o  Envirocare or will 

be treated t o  eliminate their hazardous nature. After FY- existing mixed waste 

inventory will be similarly reduced by approximately 2,000 ivalents (1  5,000 cubic 

feet) per year until the On-Property Disposal Facility is operational. Figure A.3-4 shows that 

the off-property disposition rate of hazardous and mixed wastes coincides with the rate of 

generation of that material. This result indicates that there should not be a need t o  

temporarily store hazardous and mixed wastes beyond what  is needed to  sup ments. 

A.3.5 Nuclear Product Disposition 
. . . . . . . . 

As described in Section A.2.3, Removal No. 1 2  (Safe Shutdown) is responsible for removing 

all nuclear hold-up material from previously operated production-related equipment. Any 
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Annual Generation of LLW for SLment to NTS 
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Cumulative Generation and Shipment o 
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FIGURE A.3-3 Annual and Cumulative Generation and Shipment of Low Level Waste to be 
Shipped Off-Property 
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Annual Generation of RCRA for Shipment to Env. 
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FIGURE A . 3 4  Annual and Cumulative Generation and Shipment of Hazardous and Mixed 
Waste to be Shipped Off-Property 
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nuclear products recovered from this activity will be added t o  the current inventory of product 

and residues. This inventory- of nuclear products has a recorded value and, therefore, cannot 

Although DOE is currently pursuing buyers for this product, only the 

es have been sold at this time. It is not possible t o  predict if and when the 

1 

2 

3 

4 

6 

6 

. 7  

8 

waste. 

clear products will be sold and shipped t o  government approved buyers. For 

purposes of this report, these materials are assumed t o  be retained in on-property storage until 

disposition (conservatively assumed to  be within ten years). 

A.3.6 Material Disp@tio,n . . . . . . . . . .  Summary . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  .............. ...... .: ........ ; 
.... .............. 

- 
.... ..... .:.:,:.:. :.:.:.:.: . . . . . . . . . .  . . . . . . . . .  

9 

10 

The total material di n rate over the course of the OU3 interim remedial action for both 11 

on-property and o disposition combined are shown i'n Figure A.3-5. The figure 12 

shows that the overall dispositioning of materials does not meet the demand for disposition 

until the middle of FY-98. 

13 

14 
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Annual Generation of All Mat’l 
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Fiscal Year 
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FIGURE A.3-5 Annual and Cumulative Generation and Shipment of All Generated Material 
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A.4 Material Accumulation 

-. d in Section A.3.6, materials will accumulate during the OU3 interim remedial 

uire storage on-property while waiting final disposition. These materials have 

into three types: hazardous and mixed wastes; non-RCRA wastes requiring 

covered interim storage; and wastes t o  be stored in uncovered interim storage. Figure A.4-1 

is a conceptual diagram showing anticipated interim storage options for the material 

categories discussed in Section A.2. As  discussed in Sections A.2.2, materials generated by 

OU2 and OU5, alo various other materials discussed in Sections A.2.3 and A.2.4, are 

planned t o  be dis d directly into the On-Property Disposal Facility without being 

temporarily stored fore are not reflected in Figure A.4-1. 

The material balance equation, discussed in Section A. l ,  was used t o  determine the 

accumulation of hazardous and mixed wastes, non-RCRA materials requiring covered interim 

storage, and materials t o  be stored in uncovered interim storage at  any given time during the 

OU3 interim remedial action. Specifically, mulation is calculated by subtracting material 

disposition quantities presented in Sectio om the material generation rates presented 

in Section A.2. 

The determination of the required storage space for generated material discussed in 

Section A.2 is dependent upon the type of container used t o  store the material, the material 

capacity of each type of container, and allowable stacking o tainers within the type 

of storage facility. Table B-4 (Appendix B) lists the anticipat er type for each of the 

OU3 RD/RA material categories. Material generated by tions, other remedial 

actions, and operation and maintenance activities are assumed to  follow similar 

containerization requirements. For the purposes of performing the Material Balance Model, 

it was conservatively assumed that all materials will be containerized while in interim storage 

(i.e., no bulk storage of materials). In addition, the following container footpr 

assumptions were used in determining required storage space: 

acking 

e Roll-off containers have a storage footprint of 188 ft2 and c 

stacked; 
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MATERIAL GENERATION CATEGORIES 
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ON-SITE INTERIM STORAGE 

FIGURE A.4-1 Conceptual Diagram of Interim Storage Locations for Materials 
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0 White metal boxes (WMB) have a storage footprint of 30.6 ft2 and can 

be stacked three high; 

Top-loading and end-loading containers have a storage footprint of 

160 f t2  and can be stacked t w o  high; and 
. . . . . . . . . . . . . 

e Four 55-gallon drums can be stored on a wooden pallet, which has a 

storage footprint of 1 6 ft2. Similarly, three 85-gallon or three 1 1 O-gallon 

tainers can be stored per pallet. Pallets of drums or 

ainers can be stacked three high in uncovered storage and 

vered storage. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

This approach was used t o  calculate the material storage requirements for hazardous and 

mixed wastes (shown in Figure A.4-2), non-RCRA materials requiring covered storage (shown 

in Figure A.4-3), and materials t o  be temporarily stored uncovered (shown in Figure A.4-4). 

Section A.6 compares these material quirements t o  the available floor space 1 6  

(determined in Section A.5) t o  evaluate th c t  of the base schedule to  the management 17 

of FEMP materials. . , . . . . . . . ... . 18 

1 3  

14 

16 

. . . . . . . . . 

. . . . . . . . . . 
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Accumulation o Needing RCRA Storage 
20 

Fiscal Year 

FIGURE A.4-2 Accumulation of Hazardous and Mixed Waste Requiring RCRA Storage 
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Accumulation of eeding Covered Storage 
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FIGURE A.4-3 Accumulation of Material Requiring Non-RCRA Covered Storage 
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.. . 

Fiscal Year 
. . . . . . . . . . . . 

FIGURE A.4-4 Accumulation of Material Requiring Uncovered Storage 
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A.5 Maximum Storage Capacities 1 

2 

3 

4 

6 

6 

.... 

of this section is t o  determine the maximum storage capacities for each of the 

material storage facilities at the FEMP. These three types of storage facilities 

s and mixed waste storage facilities, non-RCRA covered storage facilities, and 

Figure A.5-1 shows where the different types of on-property uncovered storage facilities. 

storage facilities are located. 

The Warehouse Uti 

property storage fa 

storage facilities 

Warehouse Utiliza 

category will be filled first before lesser quality storage facilities will be used. 

Plan for Fiscal Year 1 9 9 4  (DOE, 1993) lists the approved on- 

and their maximum storage capacities. Some of the approved 

and better equipped for material storage than others. The 

ecifies that the best available storage facilities for each material 

Each facility's maximum storage capacity is given in square footage of available floor space 

that is anticipated t o  be used for storage. is calculated by assuming that approximately 

twenty-five percent of a storage facilit d for sampling, monitoring, aisle spacing 

between containers, and vehicle (e.g., f. ways. The remaining footprint within the 

storage facility is used in the .Material Balance Model until Safe Shutdown activities begin 

within the facility. 
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OTHER COVERED STORAGE (LOW LEVEL WASTE/NUCLEAR PRODUCT) FACILITIES 

UNCOVERED STORAGE (LOW LEVEL WASTE/NUCLEAR PRODUCT) FACILITIES 

APPROVED RCRNMIXED STORAGE FACILITIES, BUT ARE BEING USED 
TO STORE LLW AND/OR NUCLEAR PRODUCT. 

FIGURE A.5-1 Location of On-Property Storage Facilities 
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. . . . . . . . . . . . 
s waste storage facilities are active HWMUs that store hazardous and mixed 

rdance with Ohio Administrative Code 3754-66 (40 CFR Part 265). Currently, 

hazardous waste storage facilities at  the FEMP. The Plant 1 Pad (74T) is the 

only uncovered hazardous waste storage facility and is currently being used t o  store LLW and 

nuclear material only. The Plant.1 Pad storage capacity is accounted for in Section A.5.3. 

Tension Support Structures (TSS) #4 and #6 are approved hazardous waste storage facilities, 

but are also curren 

listed later in Sec .2 as components that can store LLW and nuclear material. 10 

Table A.5-1 lists t ining hazardous and mixed waste storage facilities and their 

maximum storage capacities’. Figure A.5-2 shows the current maximum on-property storage 

used t o  store’ only LLW and nuclear material. TSS # 4  and #6 are 9 

1 1  

12 

capacity for hazardous and mixed wastes at any given time over the course of the OU3 13 

interim remedial action. 14 

16 

16 

17 

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

S t  orage Facility 

18 

Maximum Storage 19 

Component Number Capacity (ft2) 2 0  

CP Warehouse 

KC-2 Warehouse 

Pilot Plant Warehouse 

Plant 6 Warehouse 

Plant 8 Warehouse 

Plant 9 Warehouse 

Tension Support Structure #4 

Tension Support Structure #5 

Tension Support Structure #6 

6,200 56A 

63 13,100 

68 3,900 
.... ..... .... ..... .... ..... .... ....:... .. ............ . . . . . . . . . . . . . . . . . . . . 

15,100 79 

8 0  7,800 

81 

TSS-004 

TSS-005 

TSS-006 

10,900 
(2 )  

,000 
(2) 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

Total Hazardous and Mixed Waste Storage Capacity 87,000 32 

‘” From Part B Permit Application 
See Non-RCRA Covered Storage (Table A.5-2) 

33 
34 
36 
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............. 

.... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... .... ..... ...... ............ ............. 
Fiscal Year 

........ 

. . . . . .  

FIGURE A.5-2 Maximum On-Property Storage Capacities for Hazardous and Mixed Waste 
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A.5.2 Non-RCRA Covered Storage 

ses of this document, a covered storage facility is defined as any building, 

that is capable of safely storing LLW and/or nuclear material. Currently, there 

ed storage facilities on-property being utilized for LLW and nuclear material 

storage. Table A.5-2 lists the non-RCRA covered storage facilities and their maximum storage 

capacities. Figure A.5-3 shows the current maximum on-property, non-RCRA covered storage 

capacity for LLW and nuclear products at any given time over the course of the OU3 interim 

. . . . . . . 

. . . . . . . . 
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TABLE A.5-2 Maximum Capacities of Non-RCRA Covered Storage Facilities 

Component Maximum Storage 
Storage Facility Number Capacity (ft2) 

Green Salt Plant 

Plant 4 Warehouse 

Metals Production Plant 

Plant 5 Covered 

Plant 5 Ingot Stor 

Metals Fabrication 

Pilot Plant Wet Side 

Chemical Warehouse 

Pilot Plant Annex 

Six t o  Four Reduction Facility #1 

Pilot Plant Shelter 

Quonset Hut #1 

Quonset Hut #3 

Thorium Warehouse 

Old Plant 5 Warehouse 

Plant 1 Thorium Warehouse 

Finished Products Warehouse 

Tension Support Structure #4 

Tension Sup port Structure #6 

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

4A 

4B 

5A 

5F 

5G 

6A 

13A 

30A 

37 

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

62 

64 

65 

T 

TSS-006 

3,300 

1 1,000 

4,800 

5,700 

1,700 

6,000 

100 

27,300 

7,800 

800 

3,100 

4,000 

1,900 

13,900 

8,100 

3,700 

16,600 

30,000 

16,900 

Total Non-RCRA Covered Storage Capacity 166,700 
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Maximum Non- overed Storage Capacities 
200 

-0 c a 
= l o  
E . FY-9s FY-97 IT-99 FY-OI FY-I1 FY-13 FY-IS 

FY-% m-98 FYOO FYM FYW FYW -10 FY-12 FY-I4 
Fiscal Year 

FIGURE A.5-3 Maximum On-Property Storage Capacities for Non-RCRA Covered Storage 
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A.5.3 Uncovered Storage 

. . . . . . . . . . . . 
d storage facilities are storage pads that are used t o  store LLW and/or Nuclear 

re are currently six uncovered storage pads on-property. These pads are located 

halt or concrete. Table A.5-3 lists the uncovered storage facilities and their 

maximum storage capacities. Figure A.5-4 graphically represents the current maximum on- 

property uncovered storage capacity for LLW and nuclear products at any given time over the 

course of the OU3 interim remedial action. 
?- 

Component Maximum Storage 
St  orage Facil i ty Number Capacity (ft2) 

Plant 8 East Pad 

Plant 8 West Pad 

Plant 9 Pad 

Building 65  West Pad 

Building 64 East Pad 

Plant 1 Pad (minus TSS areas) 

7 4 c  

74D 

74K 

74L 
. . . . . . . . . . . . . . . 

74M 

74T  

12,100 

7,200 

7,900 

19,900 

22,500 

268,900 

Total Uncovered Storage Capacity 338,500 
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FIGURE A . 5 4  Maximum On-Property Storage Capacities for Uncovered Storage 
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resents the results of the material balance analysis in the form of three graphs 

e material accumulation t o  maximum capacity for hazardous and mixed waste 

ge (Figure A.6-11, covered (non-RCRA) storage (Figure A.6-2). and uncovered 
. . . . . . . . 

storage (Figure A.6-3). 

The conclusion. that is apparent from each of these graphs is that the maximum capacity for 

temporary storage. erial for each of these three types of storage facilities, for the most 

part, exceeds the p need for storage. Figure A.6-2 reveals that there is a surplus of 

material compared ed storage capacity for only the first several months of FY-96. 

Figure A.6-3 illustrates that uncovered storage capacity will be eliminated in the late FY-03 

but that there will still be a need for some uncovered storage capacity through FY-09. The 

implications of these material balance results on the base schedule have' been discussed in 

Section 6.0 of the PSR. 

. ... 
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FIGURE A.6-1 Material Balance Summary for Hazardous and Mixed Waste Storage 
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Material Balan ry for Covered Storage 
200 

COVERED STORAGE 

I50 

u '00 

8 

E 

0 m 

COVERED STORAGE u 
M 

0 

0 

- z so 

+ 
sr 
'0 c 
m v1 

f 0  
42 

I Fiscal Year I 

. . . . . . . . . . . 

FIGURE A.6-2 Material Balance Summary for Non-RCRA Covered Material Storage 
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FIGURE A.6-3 Material Balance Summary for Uncovered Material Storage 
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APPENDIX B 

INTERIM REMEDIAL ACTION MATERIAL QUANTITY ESTIMATES 

This appendix provides summary information concerning unbulked and bulked volume 

estimates, their associated weights, and container requirements for materials t o  be generated 

from the dismantlement of OU3 components. Estimates for the OU3 RD/RA material 

categories, as described in Section A.2.1, are provided for each component and are summed 

t o  provide complex totals. The complexes are listed in the same order as the sequence for 

the base schedule. 

Category E (residues, hold-up materials, and sludges) has not been included in the tables since 

hold-up materials will be removed under Safe Shutdown and are discussed in Section A.2.3. 

Also, as treatment has not yet been defined by the OU3 RI/FS Report, sludges resulting from 

treatment cannot be estimated. Category M (furnaces and dissociators) and Category 0 

(salvageable equipment) are currently included under Category I (restricted use metals) and 

Category N (unrestricted use metals). As salvageable equipment is sold or reused, their 

associated volumes will be deleted from Categories I and N. 

Table 8-1 lists unbulked volumes of materials for each component and complex. These 

volume estimates have been taken from the FEMP Sitewide Waste Information, Forecasting, 

and Tracking System (SWIFTS) database, which is the official FEMP database for mateiial 

estimates and is constantly being updated with improved, more detailed volume estimates. 
' 

Table 8-2 provides bulked volume estimates for OU3 materials. These numbers were 

calculated by multiplying the media-specific bulking factors, as listed in Table A.3-1, with the 

unbulked volume estimates provided in Table 8-1. As discussed in Section A.3, these bulking 

factors originated during the development of the OU3 PP/EA and have been further refined 

from data gathered from Removal No. 19  (Plant 7 Dismantling) and from construction industry 

standards. 

The estimates of material tonnage in Table 8-3 are calculated by multiplying unbulked material 

densities to  unbulked volume estimates provided in Table 8-1. These material densities are 

either generally well-known chemical properties (e.g., the density of steel is 490 pounds per 
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cubic foot) or were provided by the manufacturer of the material (e.g., the density of transite 

is 11 2 pounds per cubic foot). 
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Table B-4 provides estimates of the number and types of containers that will be necessary t o  

containerize and transport the generated material. Preliminary assumptions of the container 

type, which have been used in Table B-4, are based on the development of the OU3 RI/FS 

Report and are subject t o  change. 

Every container has a volume limit, based on the interior size of the container, and a weight 

limit, based on transportation restrictions and the strength of the container. Therefore, based 

on the densities, Table B-4 lists the limit which the material will meet first for its associated 

container. The number of containers are then calculated based on that restriction. For 

example, Category J materials (process piping) will be placed in top-loading containers which 

have a 971 cubic feet capacity and an 18 ton weight restriction. The estimated bulked 

volume (Table 8-2) and weight (Table B-3) of all above-grade and below-grade process piping 

are 35,536 cubic feet and 985 tons. This volume would fill 36.6 top-loading containers if 

weight were not a restriction; this weight would allow for 54.7 containers. Since the limiting 

restriction, in this case, is the weight capacity of the top-loading containers, the number of 

containers for process piping is calculated based on the weight. 
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This appendix contains figures showing the location of, and components contained within, 

each of the above-grade complexes listed in Table 3-1 within the former Production Area, 

wi th  the exception of the Miscellaneous Complex. As discussed in Section 3, components 

contained in the Miscellaneous Complex will not be scheduled as a single unit but will be 

dismantled throughout the OU3 interim remedial action on an as-needed basis as part of 

other projects. The components within each complex have been filled wi th  a hatching 

pattern on each of the complex maps. Small circles have been filled and used in some 

cases, due t o  the inability to  pattern smaller components. 
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